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Fkdslwuh 4

Lqwurgxfwlrq

414 Suìvhqwdwlrq gx sureoëph

Ohv wudqvsruwv plvfleohv hq plolhx{ sruhx{ frqfhuqhqw gh qrpeuhx{ grpdlqhv/ xq vhf0
whxu g*dssolfdwlrq lpsruwdqw gdqv oh frqwh{wh hqylurqqhphqwdo hvw o*ìwxgh gx wudqvsruw
g*xq srooxdqw plvfleoh gdqv o*hdx dx wudyhuv g*xqh vwuxfwxuh sruhxvh qdwxuhooh1 Ohv vrxufhv
gh srooxwlrq vrqw g*ruljlqhv glyhuvhv hw vrxyhqw suryrtxìhv sdu ohv dfwlylwìv kxpdlqhv =

� ohv uhmhwv lqgxvwulhov vrxyhqw wuëv wr{ltxhv +kxlohv/ vroydqwv rujdqltxhv/ vxoidwhv/ skrv0
skdwhv/ fkurpdwhv/ f|dqxuhv/ pìwdx{ orxugv/ 111,/ qh vrqw sdv wrxmrxuv wudlwìv fruuhf0
whphqw/

� ohv gìfkdujhv �vdxydjhv� gh gìfkhwv wr{ltxhv vrqw gìfrxyhuwhv vrxyhqw wurs wdug hw
uhsuìvhqwhqw xqh vrxufh pdo hvwlpìh/

� o*djulfxowxuh idlw dssho ã gh judqghv txdqwlwìv g*hqjudlv d}rwìv hw lqwurgxlw ghv qlwudwhv
gdqv ohv hdx{ vrxwhuudlqhv/

� o*h{sorlwdwlrq ghv qdsshv g*hdx grxfh frppxqltxdqw dyhf ghv hdx{ vdoìhv shxw hq0
wudñqhu od sìqìwudwlrq gh o*hdx vdoìh hw uhqguh ohv hdx{ qrq srwdeohv1

Xq vfìqdulr srvvleoh gh srooxwlrq hvw suìvhqwì vxu od �jxuh 4141 Od vrxufh ìwdqw jìqì0
udohphqw hq vxuidfh/ oh srooxdqw pljuh vrxv o*h�hw ghv irufhv judylwdluhv ã wudyhuv od }rqh
qrq0vdwxuìh +suìvhqfh g*hdx hw g*dlu gdqv ohv sruhv fruuhvsrqgdqw ã xq v|vwëph glskd0
vltxh,1 Lo dwwhlqw hqvxlwh od qdssh gh o*dtxliëuh hw vh glvvrxw gdqv od skdvh dtxhxvh1 Wrxv ohv
srooxdqwv qh vrqw sdv wrwdohphqw plvfleohv gdqv o*hdx/ pdlv irqw wrxmrxuv o*remhw g*xqh glv0
vroxwlrq sduwlhooh1 Hq sduwlfxolhu/ xqh lpsruwdqwh fodvvh hvw frqvwlwxìh sdu ohv QDSO +Qrq
Dtxhrxv Skdvh Oltxlg,1 Fhv frpsrvìv/ xqh irlv slìjìv gdqv od vwuxfwxuh srudoh/ mrxhqw oh
u÷oh gh vrxufh gh srooxwlrq dx frhxu píph gx plolhx1 Vhxo oh gìsodfhphqw gh od skdvh
glvvrxwh hvw ìwxglì lfl1

Gdqv od }rqh vdwxuìh/ soxvlhxuv pìfdqlvphv vrqw uhvsrqvdeohv gx wudqvsruw gx vroxwì =
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Fkdslwuh 41 Lqwurgxfwlrq

zone insaturée

couche imperméable

zone saturéerégion contaminée

surface de la nappe

écoulement

Ilj1 414= Vfìqdulr srvvleoh gh srooxwlrq gh od qdssh skuìdwltxh

� od frqyhfwlrq/ gxh ã o*hqwudñqhphqw ghv ìoìphqwv hq vroxwlrq gdqv oh prxyhphqw gx
 xlgh1

� od gl�xvlrq proìfxodluh/ olìh ã o*djlwdwlrq proìfxodluh1

� od glvshuvlrq k|gurg|qdpltxh1 F*hvw xq skìqrpëqh gh pìodqjh hvvhqwlhoohphqw olì ã
o*kìwìurjìqìlwì ghv ylwhvvhv plfurvfrsltxhv dx vhlq gx plolhx sruhx{/ txhooh txh vrlw
o*ìfkhooh g*revhuydwlrq1 Fh pìfdqlvph hvw fdudfwìulvì sdu xq frh!flhqw gh glvshuvlrq
txl vhud lqwurgxlw gh pdqlëuh soxv h{kdxvwlyh soxv wdug gdqv oh grfxphqw1

O*k|srwkëvh gx wudfhxu frqvlvwh ã frqvlgìuhu txh od suìvhqfh g*xqh hvsëfh glvvrxwh
qh prgl�h ql od pdvvh yroxpltxh/ ql od ylvfrvlwì gx  xlgh1 Gëv oruv/ o*ìfrxohphqw hvw
lqgìshqgdqw gh od frqfhqwudwlrq/ hw lo hvw srvvleoh gh gìfrxsohu ohv ìtxdwlrqv gh frqvhuydwlrq
gh od pdvvh hw ohv ìtxdwlrqv gh frqvhuydwlrq gh od txdqwlwì gh prxyhphqw1 Fhwwh vlwxdwlrq
fruuhvsrqg ã ghv frqfhqwudwlrqv idleohv/ fh txl hvw jìqìudohphqw oh fdv gdqv ohv sureoëphv
gh srooxwlrq1

Rq shxw flwhu hqfruh g*dxwuhv vhfwhxuv g*dssolfdwlrq ghv ìfrxohphqwv plvfleohv1 Oh suh0
plhu ylvh ã gìwhuplqhu ohv fdudfwìulvwltxhv g*xq dtxliëuh1 Xq wudfhxu hvw lqmhfwì gdqv xq ir0
udjh dx frhxu g*xq dtxliëuh/ sxlv od uìsrqvh hq frqfhqwudwlrq hvw hquhjlvwuìh dx qlyhdx g*xq
hqvhpeoh gh sxlwv g*revhuydwlrq uìsduwlv vxu od }rqh g*ìwxgh1 O*lqwhusuìwdwlrq ghv gl�ìuhqwhv
frxuehv gh wudêdjh uìyëoh ghv lqirupdwlrqv vxu ohv gluhfwlrqv sulqflsdohv g*ìfrxohphqw/ ohv
kìwìurjìqìlwìv suìvhqwhv/ od vwuxfwxudwlrq jìqìudoh gh o*dtxliëuh/ hwf1 Oh ghx{lëph vhfwhxu
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4141 Suìvhqwdwlrq gx sureoëph

frqfhuqh o*h{sorlwdwlrq g*xq uìvhuyrlu sìwurolhu1 Xqh ghv whfkqltxhv gh uìfxsìudwlrq whuwldluh
xwlolvh od plvflelolwì gh fhuwdlqv  xlghv dyhf o*kxloh hw o*hdx srxu v*d�udqfklu ghv sureoëphv
uhqfrqwuìv oruv ghv ìfrxohphqwv glskdvltxhv +lqvwdelolwì gx iurqw gh gìsodfhphqw,1 Hq�q/
fhv gìsodfhphqwv plvfleohv vh uhqfrqwuhqw wuëv iuìtxhpphqw gdqv ohv grpdlqhv gx Jìqlh
Fklpltxh1

Ohv suhplëuhv ìwxghv wkìrultxhv hw h{sìulphqwdohv gx wudqvsruw sdu frqyhfwlrq0glvshuvlrq
uhprqwhqw dx{ dqqìhv 83 ^Dulv 4<89/ Gh Mrvvholq gh Mrqj 4<8;/ Vd�pdq 4<8<`1 Fhv hvvdlv
uìdolvìv vxu ghv frorqqhv gh oderudwrluh +gh 314 ã 4 pëwuh,/ dydlhqw srxu remhfwli gh phvxuhu
ohv fdudfwìulvwltxhv glvshuvlyhv gh fhuwdlqv pdwìuldx{ qdwxuhov1 Hq sduwlfxolhu/ ghv h�ruwv
lpsruwdqwv rqw ìwì frqvdfuìv ã o*ìwxgh gh o*ìyroxwlrq gx frh!flhqw gh glvshuvlrq hq irqfwlrq
gx qrpeuh gh Sìfohw gh sruh gì�ql sdu

�eRJoe '
�_R
G +414,

txl wudgxlw o*lpsruwdqfh ghv h�hwv frqyhfwliv sdu udssruw dx{ h�hwv gl�xvliv ã o*ìfkhooh gx
sruh1 Fhv wudydx{/ frqmxjxìv ã ghv dqdo|vhv wkìrultxhv hw qxpìultxhv/ rqw shuplv gh phwwuh
hq ìylghqfh ohv pìfdqlvphv uhvsrqvdeohv gh od glvshuvlrq hw gh sursrvhu ghv prgëohv gh
uhsuìvhqwdwlrq1 Fhv prgëohv rqw idlw uhvvruwlu ghv sursulìwìv gì�qlhv ã o*ìfkhooh gh Gduf|
frpph oh frh!flhqw gh gl�xvlrq h�hfwli rx ohv glvshuvlylwìv1 Fhwwh irupxodwlrq +gl�xvlrq
soxv glvshuvlrq, d o*lqwìuíw gh glvwlqjxhu ohv fdxvhv gh fkdtxh surfhvvxv1 Od gl�xvlrq hvw
g*ruljlqh fklpltxh olìh ã od vxevwdqfh frqvlgìuìh/ doruv txh od glvshuvlrq hvw xq pìfdqlvph
k|gurg|qdpltxh txl shxw íwuh shuêx frpph xqh fdudfwìulvwltxh lqwulqvëtxh gx plolhx1 Fhv
frpsruwhphqwv vrqw pdlqwhqdqw elhq frqqxv hw gh qrpeuhxvhv ìwxghv shuphwwhqw g*hvwlphu
ohv sursulìwìv olìhv ã xq frpsrvì hw ã xq w|sh gh plolhx sruhx{1

D�q g*ìodujlu oh fkdps g*dssolfdwlrq gh fhv prgëohv hw/ elhq vþu/ g*ìwdeolu xq olhq hqwuh
ohv wudydx{ uìdolvìv ã o*ìfkhooh gx oderudwrluh hw ohv suìrffxsdwlrqv olìhv dx{ sureoëphv
gh srooxwlrq gh irupdwlrqv jìrorjltxhv/ ghv h{sìulphqwdwlrqv vxu vlwh rqw ìwì plvhv hq
sodfh ^Jhokdu hw do1 4<<5`1 O*dqdo|vh ghv uìvxowdwv ghv h{sìulhqfhv gh wudêdjh d uìyìoì ghx{
frpsruwhphqwv sulqflsdx{1

� Ohv frh!flhqwv gh glvshuvlrq hvwlpìv vrqw ehdxfrxs soxv lpsruwdqwv txh fhx{ phvxuìv
vxu oh píph w|sh gh urfkh vxu ghv frorqqhv gh oderudwrluh1 Gh soxv lov qh vrqw sdv
wrxmrxuv frqvwdqwv/ pdlv dxjphqwhqw dyhf od orqjxhxu gh sdufrxuv hw oh whpsv gh
uìvlghqfh gdqv od vwuxfwxuh sruhxvh ^Gdjdq 4<;9`1

� Gdqv fhuwdlqv fdv/ ghv frxuehv g*ìoxwlrq dv|pìwultxhv vrqw uhqfrqwuìhv1 Rq revhuyh
jìqìudohphqw xqh shufìh suìfrfh hw xqh orqjxh wudñqìh1 Fh frpsruwhphqw hvw gì�ql
sdu o*dgmhfwli qrq0lgìdo rx dqrupdo gdqv oh vhqv rü lo qh shxw sdv íwuh uhsuìvhqwì
sdu xqh ìtxdwlrq gh frqyhfwlrq0glvshuvlrq xwlolvìh frxudpphqw ã o*ìfkhooh gh Gduf|
^Euxvvhdx 4<<7`1

Oh wudqvsruw plvfleoh shxw íwuh ìwxglì ã gl�ìuhqwhv ìfkhoohv +gh od wdlooh gx sruh ã od wdlooh
gh o*dtxliëuh,1 Oh frh!flhqw gh glvshuvlrq dvvrflì ã xqh ìfkhooh g*revhuydwlrq hvw irqfwlrq gh
wrxv ohv surfhvvxv gl�xvliv hw glvshuvliv lqwhuyhqdqw ã ghv ìfkhoohv lqiìulhxuhv1 Rq dpdojdph
vrxv oh prw jìqìultxh �glvshuvlrq� xq hqvhpeoh gh skìqrpëqhv pìfdqltxhv/ fklpltxhv/
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hwf1 rsìudqw ã ghv ìfkhoohv frpsoëwhphqw gl�ìuhqwhv1 D o*ìfkhooh gx whuudlq/ od glvshuvlrq
ghylhqw doruv dqrupdoh/ fdu od glvwulexwlrq gh frqfhqwudwlrq qh vxlw soxv xqh orl Jdxvvlhqqh
srxu ghv frqglwlrqv g*lqmhfwlrq fodvvltxhv1 Lo hvw fodlu dxmrxug*kxl/ txh ohv fdxvhv gh fhwwh
qrq0lgìdolwì gh od glvshuvlrq vrqw ohv kìwìurjìqìlwìv1 Fhv kìwìurjìqìlwìv vrqw gh gl�ìuhqwhv
qdwxuhv ^Euxvvhdx hw Udr 4<;<`/ rq shxw flwhu ohv kìwìurjìqìlwìv gh shupìdelolwì/ gh uìdfwlrq
fklpltxh/ gh flqìwltxh g*dgvruswlrq/ gh fdudfwìulvwltxhv glvshuvlyhv/ gh vwuxfwxudwlrq/ 111

Xqh qrwlrq irqgdphqwdoh olìh dx{ sureoëphv g*kìwìurjìqìlwìv hvw od qrwlrq gh qrq0
ìtxloleuh1 Ohv qrpeuhx{ surfhvvxv gh wudqvsruw lqwhuyhqdqw ã wrxwhv ohv ìfkhoohv h{klehqw
ghv frqvwdqwhv gh whpsv fdudfwìulvwltxh vl gl�ìuhqwhv/ txh/ orfdohphqw/ od frqfhqwudwlrq
q*hvw mdpdlv ã o*ìtxloleuh1 Dxwuhphqw glw/ hq xq srlqw gh o*hvsdfh/ rq shxw gì�qlu sox0
vlhxuv frqfhqwudwlrqv/ dx{ ìfkhoohv lqiìulhxuhv/ fhv frqfhqwudwlrqv vrqw dvvrflìhv ã ghv }rqhv
glvwlqfwhv1 Vl fhv gl�ìuhqwhv frqfhqwudwlrqv qh vrqw sdv ìjdohv/ rq hvw hq suìvhqfh gh qrq0
ìtxloleuh1 O*k|srwkëvh g*ìtxloleuh orfdo vlpsol�h ìqrupìphqw od sk|vltxh/ fhshqgdqw hooh
hvw uduhphqw ydolgìh gdqv od uìdolwì1 Lo idxw grqf yhloohu ã fdudfwìulvhu oh qrq0ìtxloleuh hw oh
suhqguh hq frpswh gdqv od prgìolvdwlrq1

415 Kìwìurjìqìlwìv hw ìfkhoohv

41514 Ohv gl�ìuhqwhv ìfkhoohv

Lo hvw ã suìvhqw uhfrqqx txh wrxwhv ohv irupdwlrqv jìrorjltxhv vrqw kìwìurjëqhv hw srv0
vëghqw ghv sursulìwìv txl ydulhqw vxlydqw o*ìfkhooh g*revhuydwlrq1 Sdu h{hpsoh/ od srurvlwì
hvw gì�qlh frpph ìwdqw oh udssruw hqwuh oh yroxph srudo vxu oh yroxph wrwdo1 Xq plolhx
sruhx{ hvw xq plolhx elqdluh/ rq oxl dvvrflh xqh irqfwlrq lqglfdwulfh gh skdvh sdu

�q ' � gdqv ohv sruhv +415,

�q ' f gdqv od skdvh vrolgh +416,

Od srurvlwì orfdoh v*ìfulw frpph xqh pr|hqqh yroxpltxh gh od irqfwlrq lqglfdwulfh gh skdvh

" ' k�ql ' �

T

]
T

�q_T +417,

T ìwdqw oh yroxph g*xqh vskëuh gh ud|rq o1 Vxu xq plolhx sruhx{/ od yduldwlrq gh od srurvlwì
" hq irqfwlrq gx ud|rq gx yroxph gh sulvh gh pr|hqqh hvw uhsuìvhqwìh vxu od �jxuh 4151 Rq
yrlw dssdudñwuh ohv gl�ìuhqwhv ìfkhoohv gh uhsuìvhqwdwlrq srvvleohv/ hw vxuwrxw od qrwlrq gh
Y1H1U1 +Yroxph Hoìphqwdluh Uhsuìvhqwdwli, olìh ã od gì�qlwlrq gh judqghxuv frqwlqxhv vxu
oh grpdlqh1

Xq plolhx sruhx{ shxw grqf íwuh revhuyì ã gl�ìuhqwhv ìfkhoohv hq sduwdqw gh o*ìfkhooh
gx sruh mxvtx*ã o*ìfkhooh uìjlrqdoh1 Wurlv ìfkhoohv sulqflsdohv +Ilj1 416, vrqw glvwlqjxìhv1

� O*ìfkhooh gx sruh +ìfkhooh plfurvfrsltxh, rü o*ìfrxohphqw ghv  xlghv hvw gìfulw sdu
o*ìtxdwlrq gh Vwrnhv1 Fhwwh ìfkhooh hvw uhsuìvhqwìh sdu xq v|vwëph elqdluh +skdvh
 xlgh rx skdvh oltxlgh,1 Rq dgphw jìqìudohphqw frpph orqjxhxu fdudfwìulvwltxh/ oh

9



4151 Kìwìurjìqìlwìv hw ìfkhoohv

ε

r0

r

Hétérogénéités
microscopiques

Hétérogénéités
macroscopiques

Ilj1 415= Hyroxwlrq gh od srurvlwì hq irqfwlrq gx ud|rq gx yroxph gh sulvh gh pr|hqqh

gldpëwuh pr|hq ghv sruhv rx oh gldpëwuh pr|hq ghv judlqv gdqv oh fdv g*xq plolhx
qrq frqvrolgì1

� O*ìfkhooh orfdoh +ìfkhooh gh Gduf|, txl fruuhvsrqg ã xq eorf gh plolhx sruhx{ vx!0
vdpphqw judqg sdu udssruw ã od wdlooh ghv sruhv srxu srxyrlu o*dvvlplohu ã xq plolhx
frqwlqx1 Ghv sursulìwìv orfdohv whoohv txh od srurvlwì rx od shupìdelolwì/ vrqw doruv
gì�qlhv hq wrxw srlqw gh o*hvsdfh1 Rq shxw yrlu ã fhwwh ìfkhooh dssdudñwuh ghv kìwìur0
jìqìlwìv gh shupìdelolwì1

� Od judqgh ìfkhooh +ìfkhooh pdfurvfrsltxh, txl hqjoreh xq judqg qrpeuh g*kìwìurjì0
qìlwìv1

D o*ìfkhooh gh o*dtxliëuh +judqgh ìfkhooh,/ ohv kìwìurjìqìlwìv rqw xq fdudfwëuh frpsoh{h1
Ohv lqirupdwlrqv rewhqxhv vxu od vwuxfwxuh ã sduwlu gh fdurwwdjhv vrqw srqfwxhoohv/ hw ohv
ìwxghv vlvpltxhv grqqhqw ghv lgìhv jurvvlëuhv vxu ohv vwudwl�fdwlrqv hw ohv wdloohv ghv kì0
wìurjìqìlwìv1 Od frqvwuxfwlrq g*xqh lpdjh g*xqh irupdwlrq jìrorjltxh/ hw o*d�hfwdwlrq gh
sursulìwìv sk|vltxhv hq wrxw srlqw gx grpdlqh hvw dffrpsdjqìh g*lqfhuwlwxghv1 Fh vrqw fhv
lqfhuwlwxghv txl rqw frqgxlw fhuwdlqv dxwhxuv ã fdudfwìulvhu ohv kìwìurjìqìlwìv g*xq srlqw
gh yxh vwdwlvwltxh ^Pdwkhurq 4<9:/ Gdjdq 4<;<`1 Hq h�hw/ ohv whfkqltxhv jìrvwdwlvwltxhv
vrqw ã suìvhqw frxudpphqw xwlolvìhv srxu frqvwuxluh xqh lpdjh ã sduwlu ghv sursulìwìv vwd0
wlvwltxhv hw ghv grqqìhv srqfwxhoohv ^Ghxwvfk hw Mrxuqho 4<<;/ Kdphg hw do1 4<<9/ Mrxuqho
hw Dodehuw 4<;;/ Zhq hw Jrph}0Khuqdqgh} 4<<;`1 Qrwrqv tx*dyhf ohv grqqìhv/ o*lpdjh
frqvwuxlwh q*hvw sdv xqltxh hw tx*xqh lq�qlwì gh vroxwlrqv vdwlvidlw ohv frqglwlrqv gx sur0
eoëph1

41515 Oh sureoëph gh fkdqjhphqw g*ìfkhooh

Ohv prgëohv jìrorjltxhv rx jìrsk|vltxhv xwlolvìv srxu uhsuìvhqwhu od vwuxfwxuh lqwhuqh
g*xq uìvhuyrlu rx g*xq dtxliëuh grqqhqw xqh glvfuìwlvdwlrq �qh frqvwlwxìh g*xq qrpeuh

:
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lpsruwdqw gh pdloohv1 Od sxlvvdqfh dfwxhooh ghv ruglqdwhxuv qh uhqg sdv hqylvdjhdeoh od
vlpxodwlrq qxpìultxh ghv ìtxdwlrqv gh wudqvsruw ã o*ìfkhooh ghv sdudpëwuhv jìqìuìv1 Lo
h{lvwh grqf xq gìfdodjh lpsruwdqw hqwuh od wdlooh ghv pdloohv ghv prgëohv hw o*ìfkhooh gh
phvxuh ghv sursulìwìv1 Lo hvw grqf qìfhvvdluh gh uìgxluh oh qrpeuh gh pdloohv1

Fh sureoëph gh fkdqjhphqw g*ìfkhooh q*hvw sdv vsìfl�txh dx{ ìfrxohphqwv hq plolhx
sruhx{1 Lo hvw sursuh ã od prgìolvdwlrq gh skìqrpëqhv idlvdqw lqwhuyhqlu soxvlhxuv ìfkhoohv
gh ghvfulswlrq1 Xq h{hpsoh hvw od prgìolvdwlrq gx folpdw ã o*ìfkhooh joredoh1 Frpphqw
d�hfwhu ghv sursulìwìv sk|vltxhv ã ghv pdloohv gh soxvlhxuv fhqwdlqhv gh nlorpëwuhv fduuìv
ã sduwlu gh phvxuhv txdvl srqfwxhoohv B

Vl rq gìvluh uìgxluh oh qrpeuh gh pdloohv gdqv od vlpxodwlrq qxpìultxh/ grqf dgrswhu ghv
pdloohv soxv judqghv/ lo idxw srxyrlu d�hfwhu ghv sursulìwìv sk|vltxhv vxu od pdlooh suhqdqw
hq frpswh ohv kìwìurjìqìlwìv ã soxv shwlwh ìfkhooh1 O*remhfwli gx fkdqjhphqw g*ìfkhooh q*hvw
grqf sdv gh grqqhu xq rxwlo gh uhsuìvhqwdwlrq gh o*dtxliëuh hq hqwlhu/ pdlv soxw÷w gh
gìyhorsshu ghv prgëohv pdfurvfrsltxhv gx frpsruwhphqw gh od pdlooh gh vlpxodwlrq hw
gì�qlu ã fhwwh ìfkhooh ohv qrxyhoohv sursulìwìv sk|vltxhv txl jrxyhuqhqw oh wudqvsruw1

41516 Vwuxfwxuh ã glvwulexwlrq el0prgdoh

Xqh fdpsdjqh gh fdudfwìulvdwlrq g*xq uìvhuyrlu sìwurolhu +Suryrvw Xsshu Pdqqylooh E
Srro/ Fdqdgd,/ d plv hq ìylghqfh ghv vwuxfwxuhv sduwlfxolëuhv frpsrvìhv gh eorfv g*dujloh
lqfoxv gdqv xqh pdwulfh gh vdeoh ^Edfkx hw Fxwklhoo 4<<3/ Nudphuv hw do1 4<;<`1 Fhv lqfox0
vlrqv rqw ghv wdloohv gh txhotxhv fhqwlpëwuhv ã txhotxhv pëwuhv/ hw frqvwlwxhqw xqh eduulëuh
vljql�fdwlyh ylv ã ylv gh o*ìfrxohphqw yhuwlfdo1 Fhv vìtxhqfhv dujlor0vdeohxvhv prgl�hqw
frpsoëwhphqw oh frpsruwhphqw pdfurvfrsltxh hw ohv srvvlelolwìv g*h{wudfwlrq sìwurolëuh1
Gdqv fh w|sh gh plolhx/ ohv frqwudvwhv gh shupìdelolwì vrqw gh o*ruguh gh 43e ã 43D1 Fhv
vwuxfwxuhv v*dssurfkhqw gh plolhx{ elqdluhv/ fhshqgdqw ghv vlwxdwlrqv ehdxfrxs soxv frp0
soh{hv vrqw uhqfrqwuìhv gdqv od qdwxuh frpph ghv glvwulexwlrqv el0prgdohv gh ud|rq gh sruh
^Gxuqhu 4<<7/ ]xup ko hw Gxuqhu 4<<9`/ rx gh shupìdelolwì ^Ghvedudwv hw Vulydvwdyd 4<<4`1

Oh wudqvsruw gdqv gh whoohv vwuxfwxuhv hvw frqwu÷oì sulqflsdohphqw sdu ohv fkhplqv suì0
iìuhqwlhov g*ìfrxohphqw rx ohv }rqhv gh uìwhqwlrq suryrtxdqw ghv uhwdugv ã od glvshuvlrq
^Ghvedudwv 4<<3`1 Od frqqhfwlylwì vsdwldoh ghv ydohxuv h{wuíphv +pd{lpxp hw plqlpxp, gh
od shupìdelolwì hvw xqh fdudfwìulvwltxh sulprugldoh srxu gìfuluh xqh irupdwlrq jìrorjltxh1
Pdokhxuhxvhphqw/ od soxsduw ghv rxwlov gh jìqìudwlrq vwrfkdvwltxh gh plolhx{ doìdwrluhv
vrqw edvìv vxu xqh glvwulexwlrq Jdxvvlhqqh ghv sursulìwìv/ hw qh shxyhqw uhsuìvhqwhu ghv
vwuxfwxudwlrqv soxv frpsoh{hv1 Fhv frqqhfwlylwìv rqw ìwì qìjoljìhv mxvtx*doruv fdu hoohv qh
uhsuìvhqwhqw sdv xq yroxph lpsruwdqw sdu udssruw dx grpdlqh wrwdo1 Xqh iudfwxuh gdqv
oh vhqv gh o*ìfrxohphqw prgl�h frpsoëwhphqw oh frpsruwhphqw ylv ã ylv gx wudqvsruw/
pdlv vxu o*klvwrjudpph ghv shupìdelolwìv/ hooh hvw ã shlqh uhsuìvhqwìh ^Zhq hw Jrph}0
Khuqdqgh} 4<<;`1 Lo hvw grqf qìfhvvdluh gdqv fhuwdlqhv vlwxdwlrqv/ g*xwlolvhu ghv whfkqltxhv
gh jìqìudwlrq soxv ìyroxìhv fdsdeohv gh suhqguh hq frpswh oh pd{lpxp g*lqirupdwlrqv
vsdwldohv1 Od pìwkrgh jìrvwdwlvwltxh fkrlvlh grlw fruuhvsrqguh dx surfhvvxv sk|vltxh txh
o*rq yhxw prgìolvhu ^Mrxuqho hw Dodehuw 4<;;`1 Vl ohv frqqhfwlylwìv vsdwldohv ghv ydohxuv h{0
wuíphv gh shupìdelolwì mrxhqw xq u÷oh hvvhqwlho sdu udssruw dx sureoëph gh wudqvsruw/ lo

<
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idxw v*dwwdfkhu ã ohv uhsuìvhqwhu fruuhfwhphqw/ doruv tx*hoohv shxyhqw íwuh qìjoljìhv srxu
g*dxwuhv sureoëphv1

416 Hwxgh eleolrjudskltxh

Qrxv doorqv gdqv fhwwh sduwlh/ udsshohu ohv gl�ìuhqwhv dssurfkhv xwlolvìhv mxvtx*doruv
srxu prgìolvhu oh wudqvsruw plvfleoh gdqv ohv irupdwlrqv kìwìurjëqhv1

41614 Wkìrulh qrq0orfdoh

Vl/ srxu od gì�qlwlrq gh od yduldeoh frqvlgìuìh/ ghv lqirupdwlrqv yhqdqw ghv uìjlrqv
g*hvsdfh hw gh whpsv gl�ìuhqwhv gx yrlvlqdjh gx srlqw rü od yduldeoh hvw ìydoxìh vrqw qìfhv0
vdluhv/ doruv od wkìrulh hvw glwh qrq0orfdoh1 Gdqv fh fdv/ rq qh shxw sdv gì�qlu gh sursulìwìv
lqwulqvëtxhv dwwdfkìhv ã xq srlqw gh o*hvsdfh1 Oruvtxh ohv ìfkhoohv qh vrqw sdv vìsduìhv/ sdu
h{hpsoh srxu xq plolhx iudfwdo ^Fxvkpdq 4<<4`/ o*krprjìqìlvdwlrq idlw reoljdwrluhphqw ds0
sdudñwuh ghv yduldeohv qrq0orfdohv1 Ghv ìwxghv qxpìultxhv ^Kx hw do1 4<<:` hw h{sìulphqwdohv
^Glqj hw Fdqghod 4<<9/ Vwhuqehuj hw do1 4<<9` rqw uìxvvl ã phwwuh hq ìylghqfh od qrq0orfdolwì
gh od glvshuvlrq pdfurvfrsltxh srxu ghv plolhx{ kìwìurjëqhv sduwlfxolhuv1

Oh gìyhorsshphqw gh wkìrulhv qrq0orfdohv v*dssxlh vxu xqh lqwìjudwlrq gh o*klvwrluh gx
gìsodfhphqw gx  xlgh ã wudyhuv xqh vwuxfwxuh kìwìurjëqh1 Rq uhfkhufkh sulqflsdohphqw
o*lq xhqfh ghv  xfwxdwlrqv gh ylwhvvhv yxhv gh pdqlëuh suredelolvwh ^Nrfk hw Eudg| 4<;:/
Nrfk hw Eudg| 4<;;`1 Oh whqvhxu gh glvshuvlrq pdfurvfrsltxh hvw rewhqx ã sduwlu g*xqh
frqyroxwlrq vsdwlr0whpsruhooh idlvdqw lqwhuyhqlu xqh irqfwlrq pìprluh txl suhqg hq frpswh
od frpsoh{lwì gx fkdps gh ylwhvvh orfdo ^Fxvkpdq 4<<3/ Fxvkpdq hw Jlqq 4<<6`1 Fhv
wkìrulhv sxuhphqw dgyhfwlyhv qìjoljhqw od glvshuvlrq orfdo hq mxjhdqw vrq h�hw vhfrqgdluh1
Fh srlqw d ìwì glvfxwì ã pdlqwhv uhsulvhv/ hw ghv h{whqvlrqv rqw ìwì sursrvìhv ^]kdqj 4<<8/
]kdqj hw Qhxpdq 4<<9`1 O*lqfrqyìqlhqw pdmhxu hvw od gl!fxowì g*xwlolvhu sudwltxhphqw gh
whov prgëohv/ ã fdxvh gh od gì�qlwlrq frpsoh{h gx whqvhxu gh glvshuvlrq pdfurvfrsltxh1

41615 Dssurfkh vwrfkdvwltxh

Od gìwhuplqdwlrq gh od vwuxfwxuh gx vrxv0vro rx g*xq dtxliëuh hvw xqh wåfkh sìuloohxvh1
Ohv whfkqltxhv h{sìulphqwdohv +phvxuh vxu fdurwwh/ vlvpltxh/ phvxuh ìohfwultxh/ 111, qh
shuphwwhqw sdv gh guhvvhu xqh fduwrjudsklh frpsoëwh g*xqh irupdwlrq jìrorjltxh/ pdlv
grqqhqw soxw÷w ghv lqirupdwlrqv joredohv hw txdolwdwlyhv rx suìflvhv hw orfdolvìhv1 O*dqdo|vh
gh wrxwhv fhv grqqìhv frqgxlw ã gì�qlu ghv judqghxuv vwdwlvwltxhv olìhv dx{ kìwìurjìqìlwìv
+pr|hqqh/ yduldqfh/ orqjxhxu gh fruuìodwlrq/ 111,1 D fdxvh gx shx gh uhqvhljqhphqwv dffhv0
vleohv gdqv ohv plolhx{ qdwxuhov/ ohv wkìrulhv vwrfkdvwltxhv rqw yx oh mrxu1 Fhv dssurfkhv
frqvlvwhqw ã gluh txh oh plolhx sruhx{ ìwxglì hvw xqh uìdolvdwlrq g*xq skìqrpëqh doìdwrluh1
Oh prw �doìdwrluh� yhxw vlpsohphqw gluh txh od frq�jxudwlrq/ o*duudqjhphqw/ rx ohv sur0
sulìwìv yrqw ydulhu g*xqh uìdolvdwlrq ã o*dxwuh/ hw txh o*rxwlo oh soxv dssursulì srxu ìwxglhu
fhv yduldwlrqv hvw oh odqjdjh suredelolvwh1 Fhshqgdqw/ gdqv od sudwltxh/ rq qh glvsrvh txh
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g*xqh vhxoh uìdolvdwlrq1 Srxu srxyrlu xwlolvhu fhv qrwlrqv suredelolvwhv/ rq ohxu dgmrlqw ghx{
k|srwkëvhv irqgdphqwdohv =

� o*k|srwkëvh gh vwdwlrqqdulwì = rq vxssrvh hq jìqìudo txh od orl gh suredelolwì gh od
sursulìwì ìwxglìh/ vxu o*hqvhpeoh ghv uìdolvdwlrqv/ hvw vwdwlrqqdluh gdqv o*hvsdfh/ f*hvw
ã gluh lqyduldqwh sdu wudqvodwlrq1

� o*k|srwkëvh g*hujrglflwì = rq vxssrvh txh od uìdolvdwlrq xqltxh gìsorlh gdqv o*hvsdfh od
orl gh glvwulexwlrq vwdwlrqqdluh lqyrtxìh1 Lo hvw grqf srvvleoh/ ã sduwlu gh o*revhuydwlrq
ghv yduldwlrqv ghv sursulìwìv gì�qlhv vxu xqh uìdolvdwlrq xqltxh/ g*hq gìgxluh ohv orlv
gh glvwulexwlrq hw gh fruuìodwlrq lqfrqqxhv ydodeohv gdqv o*hqvhpeoh ghv uìdolvdwlrqv
srvvleohv +pdlv devhqwhv,1

Xqh judqghxu +srurvlwì/ shupìdelolwì/ srvlwlrq/ ylwhvvh/ 111, ã o*ìfkhooh gh Gduf| hvw gì�0
qlh sdu vd ydohxu pr|hqqh soxv xqh  xfwxdwlrq doìdwrluh gìfulwh xqltxhphqw hq whuph gh pr0
phqwv vwdwlvwltxhv +hvsìudqfh/ yduldqfh/ 111,1 Soxvlhxuv k|srwkëvhv vxu od vwdwlvwltxh ghv sur0
sulìwìv orfdohv vrqw idlwhv gh idêrq ã uhqguh srvvleoh oh gìyhorsshphqw wkìrultxh ghv ìtxd0
wlrqv pdfurvfrsltxhv1 Wrxw g*derug/ ghv wudydx{ rqw prqwuì txh ohv h�hwv gh od yduldwlrq gh
srurvlwì ^Zduuhq hw Vnled 4<97` rx gh od yduldwlrq gx frh!flhqw gh glvshuvlrq orfdo ^Jhokdu
hw do1 4<:<` ìwdlhqw vhfrqgdluhv ghydqw ohv h�hwv ghv kìwìurjìqìlwìv gh shupìdelolwì1 Od srur0
vlwì hvw sulvh frqvwdqwh/ od glvshuvlrq hvw frqvlgìuìh vrlw qxooh gdqv oh fdv ghv wkìrulhv sxuh0
phqw frqyhfwlyhv ^Gdjdq 4<;7/ Gdjdq 4<;;/ Jolpp hw do1 4<<6/ Uxelq 4<<4`/ vrlw frqvwdqwh
^Ilrul 4<<;/ Jhokdu hw D{qhvv 4<;6/ Qhxpdq hw do1 4<;:/ Pdwkhurq hw gh Pduvlo| 4<;3`1 Hq0
vxlwh/ xqh dqdo|vh ghv grqqìhv g*xq judqg qrpeuh g*dtxliëuh ^Iuhh}h 4<:8` d prqwuì txh oh
orjdulwkph gh od shupìdelolwì vxlydlw xqh glvwulexwlrq qrupdoh1 Xqh uìsduwlwlrq Jdxvvlhqqh
hvw grqf fkrlvlh srxu od irqfwlrq doìdwrluh uhsuìvhqwdqw oh orjdulwkph gh od shupìdelolwì/
vd irqfwlrq g*dxwrfruuìodwlrq dvvrflìh hvw h{srqhqwlhooh ^Gdjdq 4<;7`1 Sdu frqwuh ohv gìyh0
orsshphqwv sursrvìv qh vrqw ydodeohv txh srxu xqh yduldqfh idleoh gh od glvwulexwlrq gh
shupìdelolwì/ f*hvw ã gluh srxu ghv plolhx{ sdv wurs kìwìurjëqhv1 Vl ohv yduldwlrqv gh shu0
pìdelolwì ghylhqqhqw wurs lpsruwdqwhv/ rq yrlw dssdudñwuh ghv skìqrpëqhv gh uhwdug rx gh
fkhplqhphqw suìiìuhqwlho gl!flohv ã suhqguh hq frpswh gh pdqlëuh vwdwlvwltxh1

Fhv dqdo|vhv wkìrultxhv rqw frqgxlw ã ghv prgëohv gh suìglfwlrq ghv pdfurglvshuvlylwìv
+orqjlwxglqdoh hw wudqvyhuvdoh,/ píph srxu ghv plolhx{ dqlvrwurshv1 Soxvlhxuv uìvxowdwv
lpsruwdqwv rqw ìwì plv hq ìylghqfh1 G*xqh sduw/ od frqfhqwudwlrq pr|hqqh qh vdwlvidlw sdv
qìfhvvdluhphqw ã judqgh ìfkhooh xqh ìtxdwlrq gh frqyhfwlrq0glvshuvlrq fodvvltxh1 G*dxwuh
sduw/ oh frh!flhqw gh glvshuvlrq q*hvw jìqìudohphqw sdv frqvwdqw/ pdlv dxjphqwh dyhf oh
whpsv gh sdufrxuv mxvtx*ã dwwhlqguh/ gdqv fhuwdlqv fdv/ xqh ydohxu dv|pswrwltxh1

Ghv frpsdudlvrqv dyhf ghv ìwxghv qxpìultxhv vxu ghv plolhx{ kìwìurjëqhv doìdwrluhv
^Ervpd hw Ydq ghu ]hh 4<<8/ Exuu hw do1 4<<7/ Wrpsvrq hw Jhokdu 4<<3` rqw frqwulexì d
o*hvvru gh o*dssurfkh vwrfkdvwltxh1 Hqwuh dxwuhv/ ohv grqqìhv h{sìulphqwdohv uhfxhloolhv vxu
oh vlwh gh Erughq +Rqwdulr,/ rqw ydolgì dyhf vxffëv xq prgëoh vwrfkdvwltxh ^Judkdp hw
PfOdxjkolq 4<<4`1 O*lqfrqyìqlhqw pdmhxu ghv fhv ìtxdwlrqv gh wudqvsruw vwrfkdvwltxhv/ hvw
txh od soxsduw vrqw edvìhv vxu ghv k|srwkëvhv wurs uhvwulfwlyhv d�q gh uhqguh oh sureoëph
pdwkìpdwltxh vroydeoh/ hw qh uh ëwhqw sdv dvvh} ohv frqglwlrqv sk|vltxhv uìhoohv ^Vhuudqr
4<<:`1
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41616 Pìwkrgh gh sulvh gh pr|hqqh yroxpltxh

Od pìwkrgh gh sulvh gh pr|hqqh hvw edvìh vxu od gì�qlwlrq g*xq rsìudwhxu gh pr|hqqh
yroxpltxh dssoltxì dx{ ìtxdwlrqv gh wudqvihuwv ã xqh ìfkhooh grqqìh1 O*remhfwli hvw gh
gì�qlu ohv ìtxdwlrqv jrxyhuqdqw oh wudqvsruw ã xqh ìfkhooh vxsìulhxuh hw ohv sursulìwìv
dvvrflìhv1 Hooh r�uh xq rxwlo pdwkìpdwltxh jìqìudo txl d shuplv gh frxyulu xq odujh vshfwuh
g*dssolfdwlrq +ìfrxohphqw prqrskdvltxh rx glskdvltxh/ wudqvsruw/ wkhupltxh/ 111, ghsxlv
vd suhplëuh plvh hq iruph ^Vodwwhu| 4<9:/ Zklwdnhu 4<9:/ Pduoh 4<9:`1 Fhwwh pìwkrgh hvw
edvìh vxu ohv ghx{ lgìhv vxlydqwhv =

� od orqjxhxu fdudfwìulvwltxh g*xqh ìfkhooh hvw wuëv shwlwh ghydqw od orqjxhxu fdudfwì0
ulvwltxh gh o*ìfkhooh vxlydqwh/

� oh ud|rq gx yroxph gh sulvh gh pr|hqqh hvw judqg sdu udssruw ã od orqjxhxu fdudfwì0
ulvwltxh gh od suhplëuh ìfkhooh/ hw shwlw sdu udssruw ã od orqjxhxu fdudfwìulvwltxh gh
o*ìfkhooh vxsìulhxuh1

Gdqv oh fdv gx sdvvdjh gh o*ìfkhooh orfdoh ã od judqgh ìfkhooh +Ilj1 416,/ fhv lgìhv vrqw
irupdolvìhv sdu

,#c ,/ � -f � u +418,

hw wudgxlwhv sdu od frqwudlqwh gh vìsdudwlrq ghv ìfkhoohv1 O*dssolfdwlrq gh od pìwkrgh dx{
fdv gh plolhx{ ã srurvlwì yduldeoh/ sdu h{hpsoh gdqv ohv �pxvk| }rqhv�/ prqwuh txh fhv
frqwudlqwhv qh vrqw sdv dxvvl vìyëuhv gdqv ehdxfrxs gh vlwxdwlrqv sudwltxhv ^Jr|hdx hw do1
4<<:`1 Od whfkqltxh gh sulvh gh pr|hqqh d xq remhfwli grxeoh/ g*xqh sduw/ hooh shuphw/
vrxv fhuwdlqhv k|srwkëvhv/ g*derxwlu ã xqh uhsuìvhqwdwlrq pdfurvfrsltxh gx skìqrpëqh
ìwxglì/ g*dxwuh sduw/ hooh uholh h{solflwhphqw ohv ghx{ ìfkhoohv frqvlgìuìhv d�q gh gì�qlu
frpsoëwhphqw ohv qrxyhoohv sursulìwìv pdfurvfrsltxhv dssdudlvvdqw oruv gx fkdqjhphqw
g*ìfkhooh1

Oh suhplhu fkdqjhphqw g*ìfkhooh +gh o*ìfkhooh gx sruh ã o*ìfkhooh gh Gduf|, d ìwì h{0
whqvlyhphqw wudlwì/ frqfhuqdqw o*ìfrxohphqw prqrskdvltxh ^Zklwdnhu 4<;9d`/ o*ìfrxohphqw
glskdvltxh ^Zklwdnhu 4<;9e` rx oh sureoëph gh wudqvsruw ^Hlgvdwk hw do1 4<;6/ Txlqwdug
hw Zklwdnhu 4<<6e/ Txlqwdug 4<<6`1 Fhv ìwxghv rqw shuplv gh uhwurxyhu sdu xqh dssurfkh
wkìrultxh ohv ìtxdwlrqv gh frqvhuydwlrq gh od pdvvh rx gh od txdqwlwì gh prxyhphqw ã
o*ìfkhooh gh Gduf| txl dydlhqw ìwì ìfulwhv lqwxlwlyhphqw1 Dlqvl/ xq olhq h{solflwh d sx íwuh
ìwdeol hqwuh od plfur0jìrpìwulh g*xq plolhx sruhx{ hw ohv sursulìwìv orfdohv +shupìdelolwì/
whqvhxu gh glvshuvlrq/ 111,1 Gdqv fh wudydlo/ qrxv qrxv lqwìuhvvrqv dx sdvvdjh gh o*ìfkhooh
orfdoh +ìfkhooh gh Gduf|, ã od judqgh ìfkhooh +ìfkhooh gh od pdlooh gh vlpxodwlrq,1

Od wkìrulh gh od sulvh gh pr|hqqh ã judqgh ìfkhooh +gh o*ìfkhooh orfdoh ã od judqgh
ìfkhooh, d ìwì irupdolvìh srxu sursrvhu xqh orl gh Gduf| jìqìudolvìh whqdqw frpswh ghv kì0
wìurjìqìlwìv ^Txlqwdug hw Zklwdnhu 4<;:` hw srxu gìfuluh o*ìfrxohphqw glskdvltxh ã judqgh
ìfkhooh ^Txlqwdug hw Zklwdnhu 4<;;`1 Ohv suhplhuv wudydx{ ylvdqw ã prgìolvhu od glvshuvlrq
pdfurvfrsltxh rqw fkrlvl xqh dssurfkh ã xqh ìtxdwlrq ^Soxpe hw Zklwdnhu 4<;;d`1 Ghv
whuphv idlvdqw lqwhuyhqlu ghv gìulyìv vhfrqghv whpsruhoohv rx vsdwldohv vrqw frqvhuyìv gdqv
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o*ìtxdwlrq ã judqgh ìfkhooh/ fh txl uhqg vrq lqwhusuìwdwlrq gl!floh1 Od vlpsol�fdwlrq ìyhq0
wxhooh gh fhv whuphv vxssoìphqwdluhv hvw glvfxwìh gdqv oh fdv g*xq plolhx vwudwl�ì ^Soxpe
hw Zklwdnhu 4<;;e`1 Gdqv oh fdv gh plolhx{ sruhx{ suìvhqwdqw ghv }rqhv gh  xlgh vwdj0
qdqw/ od pìwkrgh gh sulvh gh pr|hqqh d shuplv od irupdolvdwlrq gx prgëoh lqwxlwli gh
�Frdwv ) Vplwk� ^Sltxhpdo 4<<5`1 Ohv frqfhswv olìv ã xqh dssurfkh ã ghx{ ìtxdwlrqv rqw
ìwì derugìv od suhplëuh irlv srxu uhsuìvhqwhu oh wudqvihuw gh fkdohxu hq plolhx{ sruhx{
^Txlqwdug hw Zklwdnhu 4<<6d/ Txlqwdug 4<<8`/ sxlv srxu grqqhu xqh irupxodwlrq jìqìudoh
ghv prgëohv gx w|sh �Eduhqeodww ) ]khowry� jrxyhuqdqw o*ìyroxwlrq gh od suhvvlrq gdqv ohv
plolhx{ iudfwxuìv ^Txlqwdug hw Zklwdnhu 4<<9d/ Txlqwdug hw Zklwdnhu 4<<9e`1 Oh sulqflsh
g*xqh dssurfkh ã ghx{ ìtxdwlrqv hvw g*dvvrflhu ghx{ frqfhqwudwlrqv ã xq píph srlqw gh
o*hvsdfh/ d�q gh suhqguh hq frpswh oh qrq0ìtxloleuh pdvvltxh srxydqw dssdudñwuh orfdoh0
phqw1 Fhv lgìhv rqw ìwì uhsulvhv gdqv oh fdv gx wudqvsruw plvfleoh gdqv ohv vwuxfwxuhv ã
grxeoh0shupìdelolwì ^Txlqwdug hw Zklwdnhu 4<<;/ Dkpdgl hw do1 4<<;`/ ohv judqghv ìwdshv
gx gìyhorsshphqw vrqw udsshoìhv gdqv ohv sduwlhv 515 hw 5161

41617 Pìwkrgh g*krprjìqìlvdwlrq

Od plvh hq rhxyuh gh od whfkqltxh g*krprjìqìlvdwlrq qìfhvvlwh od gì�qlwlrq gh ghx{
ìfkhoohv gh ghvfulswlrq gì�qlhv sdu ohv yduldeohv g*hvsdfh  hw )/ uhodwlyhv ã od judqgh ìfkhooh
u hw ã o*ìfkhooh ghv yduldwlrqv orfdohv ,#c ,/1 Dx fkdqjhphqw g*ìfkhooh hvw dvvrflìh od judqghxu
0 ' ,#*u/ txl frqgxlw ã od uhodwlrq

) '
 

0
+419,

Ohv yduldeohv  hw ) vrqw frqvlgìuìhv lqgìshqgdqwhv/ wudgxlvdqw dlqvl od qrwlrq gh vìsdudwlrq
ghv ìfkhoohv1 Wrxwh judqghxu orfdoh shxw íwuh h{sulpìh vrxv od iruph g*xq gìyhorsshphqw
dv|pswrwltxh grqw fkdtxh whuph hvw dvvrflì ã xq ruguh gx shwlw sdudpëwuh 0c wudgxlvdqw ohv
yduldwlrqv ã ghv ìfkhoohv gh soxv hq soxv �qhv1 Oh surfhvvxv g*krprjìqìlvdwlrq frqgxlw ã xq
v|vwëph g*ìtxdwlrqv gl�ìuhqwlhoohv/ grqw od uìvroxwlrq grqqh ohv sursulìwìv krprjìqìlvìhv
^Duerjdvw hw do1 4<<3/ Vdh} hw do1 4<;<`1 Fhuwdlqhv vlplolwxghv shxyhqw íwuh vrxoljqìhv hqwuh
od pìwkrgh g*krprjìqìlvdwlrq hw od whfkqltxh gh sulvh gh pr|hqqh +vìsdudwlrq ghv ìfkhoohv/
fhooxoh uhsuìvhqwdwlyh sìulrgltxh/ olhq hqwuh ohv ìfkhoohv/ 111, ^Erxujhdw hw do1 4<;;`/ fhshq0
gdqw ohv judqghxuv pdfurvfrsltxhv q*rqw sdv od píph vljql�fdwlrq sk|vltxh1 O*ìwxgh gx
wudqvsruw plvfleoh d ìwì derugì dyhf od pìwkrgh g*krprjìqìlvdwlrq gdqv oh fdv gh v|vwëphv
�preloh0lppreloh� ^Kruqxqj 4<<:`1

41618 Fdv ghv v|vwëphv ã ghx{ uìjlrqv

V|vwëph �preloh0lppreloh�
Qrxv dyrqv yx gdqv od sduwlh 41516 txh fhuwdlqhv irupdwlrqv jìrorjltxhv rqw ghv vwuxf0

wxudwlrqv el0prgdohv/ rx h{klehqw ghv jìrpìwulhv ã grxeoh0uìjlrq1 Vxu fh w|sh gh plolhx/
gdqv fhuwdlqhv }rqhv/ hq sulqflsh ohv soxv shupìdeohv/ ohv ylwhvvhv g*ìfrxohphqw vrqw soxv
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lpsruwdqwhv txh gdqv oh uhvwh gx plolhx/ prlqv shupìdeoh1 Lqwxlwlyhphqw/ ohv uìjlrqv �udsl0
ghv� rqw ìwì qrppìhv �prelohv�/ doruv txh o*dgmhfwli �lppreloh� d ìwì dvvrflì dx{ uìjlrqv
soxv �ohqwhv*1 Oruvtxh oh frqwudvwh gh shupìdelolwì ghylhqw lpsruwdqw/ oh  xlgh suìvhqw gdqv
ohv uìjlrqv prlqv shupìdeohv shxw íwuh frqvlgìuì lppreloh ghydqw oh  xlgh v*ìfrxodqw gdqv
oh uhvwh gx plolhx1 Fhwwh glvwlqfwlrq hvw elhq vþu dvvrflìh ã ghv vxssrvlwlrqv vxu ohv pìfd0
qlvphv gh wudqvsruw suìgrplqdqw gdqv fkdtxh }rqh1 Gdqv od uìjlrq �preloh�/ frqyhfwlrq hw
glvshuvlrq vrqw sulv hq frpswh/ doruv txh gdqv od uìjlrq �lppreloh� oh wudqvsruw hvw hvvhq0
wlhoohphqw gl�xvli1 Oh frpsrvì glvvrxw sìqëwuh gdqv od uìjlrq �lppreloh� ghsxlv o*lqwhuidfh
dyhf od uìjlrq �preloh� xqltxhphqw vrxv o*h�hw gh od gl�xvlrq proìfxodluh1 Pdfurvfrsltxh0
phqw/ fhw ìfkdqjh hqwuh ohv ghx{ }rqhv hvw prgìolvì sdu xqh flqìwltxh dx suhplhu ruguh1
Oh suhplhu prgëoh ìfulw srxu xq fdv sxuhphqw frqyhfwli ^Ghdqv 4<96`/ d ìwì ìwhqgx d�q gh
suhqguh hq frpswh oh wudqvsruw glvshuvli ^Frdwv hw Vplwk 4<97`
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rü � hw �W vrqw uhvshfwlyhphqw ohv frqfhqwudwlrqv gdqv ohv }rqhv prelohv hw vwdjqdqwhv/
s hvw od iudfwlrq yroxpltxh gh uìjlrq preloh hw g hvw xq frh!flhqw g*ìfkdqjh gh pdvvh1
Dyhf xqh dssurfkh ã ghx{ ìtxdwlrqv/ oh plolhx sruhx{ kìwìurjëqh hvw prgìolvì sdu ghx{
plolhx{ frqwlqxv krprjëqhv hq sdudooëoh txl lqwhudjlvvhqw sdu ìfkdqjh gh pdvvh1 D wudyhuv
fhwwh irupxodwlrq gx sureoëph/ o*remhfwli hvw gh grqqhu xqh vljql�fdwlrq sk|vltxh hw pd0
wkìpdwltxh ã ghv skìqrpëqhv revhuyìv vxu ghv frxuehv g*ìoxwlrq h{sìulphqwdohv whov txh
ohv shufìhv suìfrfhv rx ohv orqjxhv wudñqìhv1

Ohv prgëohv ã ghx{ ìtxdwlrqv srxu ghv v|vwëphv �preloh0lppreloh� frqqdlvvhqw xq
vxffëv furlvvdqw1 Ehdxfrxs gh wudydx{ rqw frqvhuyì fhwwh irupxodwlrq dyhf xqh flqìwltxh
g*ìfkdqjh dx suhplhu ruguh fdudfwìulvìh sdu xq frh!flhqw g*ìfkdqjh gh pdvvh kW ^Euxvvhdx
hw do1 4<;</ Ydq Jhqxfkwhq hw Zlhuhqjd 4<:9/ Jyluw}dp hw do1 4<;;/ Jrow} hw Urehuwv 4<;9e/
Gh Vphgw hw Zlhuhqjd 4<:</ ]xup ko hw Gxuqhu 4<<9`1 Ghv wudydx{ uìfhqwv ^Vrxdgqld 4<<<`
rqw prqwuì txh fhwwh gìpdufkh ìwdlw wuëv h!fdfh srxu prgìolvhu ohv wudqvsruwv plvfleohv/
píph gdqv ghv plolhx{ uhodwlyhphqw vlpsohv hw elhq vwuxfwxuìv1 Fhv prgëohv v*ìfulyhqw =
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rü ohv lqglfhv 6 hw �6 vrqw uhvshfwlyhphqw dvvrflìv dx{ }rqhv �prelohv� hw �lpprelohv�/
" gìvljqh od srurvlwì hw ) od iudfwlrq yroxpltxh1 Od gl!fxowì pdmhxuh uhqfrqwuìh dyhf fh
w|sh gh prgëoh hvw od gìwhuplqdwlrq ghv sursulìwìv pdfurvfrsltxhv1 Od gìpdufkh lqwxlwlyh
hpsor|ìh qh shuphw sdv gh grqqhu ghv uhodwlrqv h{solflwhv d�q gh gì�qlu ohv frh!flhqwv
gx prgëoh1 Hq sduwlfxolhu/ gh qrpeuhx{ dxwhxuv vh vrqw shqfkìv vxu od fdudfwìulvdwlrq gx
frh!flhqw g*ìfkdqjh1 O*lgìh uhwhqxh/ hvw gh gìfuluh �qhphqw oh wudqvsruw gl�xvli gdqv od
uìjlrq �lppreloh*1 Fhwwh gìpdufkh d ìwì dgrswìh hq dvvlplodqw od uìjlrq �lppreloh� ã xqh
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}rqh uhfwdqjxodluh ^Fruuíd hw do1 4<<3/ Jrow} hw R{oh| 4<<4`/ f|olqgultxh ^Ydq Jhqxfkwhq
hw do1 4<;7/ Jrow} hw Urehuwv 4<;;`/ rx vskìultxh ^Sdunhu hw Ydorffkl 4<;9/ Udr hw do1
4<;3`1 O*xvdjh gh jìrpìwulhv vlpsohv dxwrulvh xqh uìvroxwlrq dqdo|wltxh ghv skìqrpëqhv/
hw shuphw/ dsuëv xq surfhvvxv gh pr|hqqh hw xqh lghqwl�fdwlrq/ gh sursrvhu xqh h{suhvvlrq
h{solflwh gx frh!flhqw gh wudqvihuw gh pdvvh1 Fhv uìvxowdwv q*rqw sdv xq fdudfwëuh jìqìudo/
pdlv phwwhqw hq ìylghqfh ohv idfwhxuv frqwu÷odqw o*ìfkdqjh hqwuh ohv ghx{ uìjlrqv1 Fhv
gl�ìuhqwhv pìwkrghv vrqw gìwdlooìhv gdqv od sduwlh 7161

Gdqv ohv vlwxdwlrqv uìhoohv/ ohv frqglwlrqv g*ìfrxohphqw/ od jìrpìwulh/ hwf1 vrqw ehdxfrxs
soxv frpsoh{hv/ hw ohv sursulìwìv pdfurvfrsltxhv vrqw hvwlpìhv sdu dssurfkh lqyhuvh ã sdu0
wlu gh frxuehv h{sìulphqwdohv1 Fhshqgdqw lo hvw wuëv gl!floh g*hvwlphu lqgìshqgdpphqw ohv
gl�ìuhqwv sdudpëwuhv lqwhuyhqdqw gdqv oh prgëoh ã ghx{ ìtxdwlrqv ^Odirolh hw do1 4<<:/ Udr
hw do1 4<;3`1 Sdu frqwuh/ od prgìolvdwlrq ã o*dlgh g*xq qrpeuh soxv lpsruwdqw gh frh!flhqwv
d o*dydqwdjh g*dxjphqwhu ohv ghjuìv gh olehuwì/ hw dlqvl gh srxyrlu fdswxuhu ghv frpsruwh0
phqwv dqrupdx{1 Srxu fhwwh udlvrq/ ohv prgëohv ã ghx{ ìtxdwlrqv rqw shuplv gdqv ehdx0
frxs gh vlwxdwlrqv/ gh uhsuìvhqwhu fruuhfwhphqw ghv uìvxowdwv h{sìulphqwdx{ rewhqxv vxu
frorqqh gh oderudwrluh ^Euxvvhdx hw Udr 4<;</ Khuu hw do1 4<;</ Kx hw Euxvvhdx 4<<9/ Kxdqj
hw do1 4<<8/ Jdxghw hw do1 4<::/ Pdjqlfr hw do1 4<<6/ Gh Vphgw hw Zlhuhqjd 4<:<`/ vxu vlwh
^Jrow} hw Urehuwv 4<;9d/ Jrow} hw Urehuwv 4<;;`/ rx ã sduwlu gh vlpxodwlrqv qxpìultxhv
^Edmudfkdu|d hw Eduu| 4<<:/ Julvdn hw Slfnhqv 4<;3`1

V|vwëph �preloh0preloh�
Ohv prgëohv gìyhorssìv srxu ohv v|vwëphv �preloh0lppreloh� v*dssxlhqw vxu ghv k|sr0

wkëvhv uhodwlyhphqw iruwhv1 Hqwuh dxwuhv/ lo idxw txh od ylwhvvh g*ìfrxohphqw gdqv od uìjlrq
prlqv shupìdeoh vrlw qìjoljhdeoh ghydqw ohv ylwhvvhv gh gl�xvlrq gx vroxwì1 Fhwwh vlwxd0
wlrq fruuhvsrqg ã ghv vwuxfwxuhv kìwìurjëqhv rü ohv sursulìwìv vrqw wuëv frqwudvwìhv +sdu
h{hpsoh ghv lqfoxvlrqv g*dujloh gdqv xqh pdwulfh gh vdeoh,1 Fh q*hvw sdv wrxmrxuv oh fdv
gdqv od qdwxuh/ gh soxv/ ohv frxuehv g*ìoxwlrq ohv soxv dqrupdohv +hvfdolhuv, vrqw vrxyhqw
revhuyìhv txdqg oh udssruw gh shupìdelolwì hqwuh ohv ghx{ }rqhv q*hvw sdv wurs ìohyì1

Txhotxhv wudydx{ sursrvhqw ghv jìqìudolvdwlrqv ghv prgëohv ã ghx{ ìtxdwlrqv ydodeohv
srxu ghv v|vwëphv �preloh0preloh� ^G|nkxl}hq 4<<3/ Jhunh hw Ydq Jhqxfkwhq 4<<6d/ Jhunh
hw Ydq Jhqxfkwhq 4<<9/ Vnrss hw do1 4<;4`1 Gdqv ohv ghx{ uìjlrqv/ oh wudqvsruw frqyhfwli
hw glvshuvli hvw sulv hq frpswh hq ìfulydqw
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Oh whuph g*ìfkdqjh gh pdvvh Kr hvw gì�ql frpph od vrpph gx  x{ gl�xvli kW E�6 � ��6�
gìfulw suìfìghpphqw/ soxv xq  x{ pdvvltxh frqyhfwli suryhqdqw g*xq gìvìtxloleuh gh suhv0
vlrq hqwuh ohv ghx{ uìjlrqv1 Fhv prgëohv vrqw ìwxglìv hw glvfxwìv soxv hq gìwdlo gdqv od
sduwlh 7161
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Fkdslwuh 41 Lqwurgxfwlrq

417 Remhfwliv gh o*ìwxgh

O*remhfwli gx suìvhqw wudydlo q*hvw sdv gh irxuqlu xq prgëoh gh uhsuìvhqwdwlrq gx frp0
sruwhphqw gh o*dtxliëuh frpsohw/ pdlv soxw÷w gh sursrvhu xqh prgìolvdwlrq pdfurvfrsltxh
gx wudqvsruw gdqv xqh pdlooh gh vlpxodwlrq hw gh gìyhorsshu ohv rxwlov srxu gìwhuplqhu ohv
qrxyhoohv sursulìwìv sk|vltxhv ã fhwwh ìfkhooh g*revhuydwlrq1 Dlqvl/ oh fdudfwëuh kìwìurjëqh
gh od vlpxodwlrq ã judqgh ìfkhooh hvw frqvhuyì vxu oh pdloodjh jurvvlhu xwlolvì srxu prgìolvhu
o*dtxliëuh1 Gh fh idlw/ oh frpsruwhphqw dqrupdo revhuyì ã o*ìfkhooh gh o*dtxliëuh hvw od frqvì0
txhqfh ghv kìwìurjìqìlwìv hqwuh ohv pdloohv gh vlpxodwlrq g*xqh sduw/ hw ghv kìwìurjìqìlwìv
sulvh hq frpswh gdqv oh prgëoh gh uhsuìvhqwdwlrq g*xqh pdlooh g*dxwuh sduw1

Gl�ìuhqwhv dssurfkhv grlyhqw íwuh frpsduìhv/ hw sulqflsdohphqw ohv prgëohv ã ghx{
ìtxdwlrqv hw ohv prgëohv ã xqh ìtxdwlrq1 Ohv fulwëuhv vrxv0mdfhqwv vrqw hq idlw od txdolwì gh
od uhsuìvhqwdwlrq vrxkdlwìh hw vxuwrxw od suìvhqfh rx qrq gh qrq0ìtxloleuh pdvvltxh ã judqgh
ìfkhooh dx vhlq gx plolhx ìwxglì1 Ohv surfìgxuhv gìyhorssìhv lfl shxyhqw íwuh shuêxhv frpph
ghv rxwlov g*dqdo|vh ghv kìwìurjìqìlwìv shuphwwdqw gh suìyrlu oh frpsruwhphqw joredo hw gh
idluh xq fkrl{ vxu oh w|sh gh prgìolvdwlrq ã xwlolvhu1 D�q gh uhpsolu fhv remhfwliv/ oh sodq
vxlydqw hvw dgrswì1

Dsuëv od plvh hq sodfh ghv ìtxdwlrqv gìfulydqw oh wudqvsruw ã o*ìfkhooh gh Gduf| hw ghv
frqglwlrqv dx{ olplwhv dvvrflìhv/ qrxv qrxv lqwìuhvvrqv gdqv oh fkdslwuh 5/ dx gìyhorsshphqw
g*xq prgëoh pdfurvfrsltxh hq xwlolvdqw od pìwkrgh gh sulvh gh pr|hqqh ã judqgh ìfkhooh1
Xqh dssurfkh ã ghx{ ìtxdwlrqv frqgxlw ã xqh jìqìudolvdwlrq ghv prgëohv ã grxeoh0uìjlrqv
suìvhqwìv gdqv o*ìwxgh eleolrjudskltxh1 Hqvxlwh ghx{ prgëohv ã xqh ìtxdwlrq suhqdqw hq
frpswh oh qrq0ìtxloleuh vrqw gìulyìv/ o*xq sdu xqh dqdo|vh dv|pswrwltxh gx prgëoh ã ghx{
ìtxdwlrqv/ o*dxwuh hq dssoltxdqw od whfkqltxh gh sulvh gh pr|hqqh yroxpltxh1 Dyhf ohv
rxwlov plv hq sodfh/ xqh ìwxgh frpsoëwh hvw phqìh vxu xq plolhx vwudwl�ì el0frxfkh/ hw/
gdqv fh fdv/ ohv ghx{ prgëohv ã xqh ìtxdwlrq vrqw frpsduìv1

Od sduwlh 6 hvw frqvdfuìh dx gìyhorsshphqw ghv rxwlov qxpìultxhv shuphwwdqw od uìvr0
oxwlrq ghv sureoëphv gh ihuphwxuh hw od vlpxodwlrq gx wudqvsruw ã judqgh ìfkhooh ã o*dlgh
gx prgëoh ã ghx{ ìtxdwlrqv1 Xq h�ruw sduwlfxolhu hvw idlw oruv gh od glvfuìwlvdwlrq ghv rsì0
udwhxuv gl�xvli hw frqyhfwli1 Fhv frghv gh fdofxo vrqw hqvxlwh ydolgìv sdu xqh frpsdudlvrq
dyhf ghv vroxwlrqv dqdo|wltxhv rewhqxhv vxu ghv jìrpìwulhv vlpsohv1

Xqh ìwxgh dssurirqglh g*xq plolhx qrgxodluh hvw frqgxlwh gdqv od sduwlh 71 Ohv ìyrox0
wlrqv ghv sursulìwìv h�hfwlyhv ã judqgh ìfkhooh hq irqfwlrq ghv sdudpëwuhv orfdx{ +shupìd0
elolwì/ qrpeuh gh Sìfohw/ 111, vrqw glvfxwìhv hw frpsduìhv dx{ uìvxowdwv sursrvìv gdqv od
olwwìudwxuh1 Ghv vlpxodwlrqv ã judqgh ìfkhooh vrqw ydolgìhv ã sduwlu gh vroxwlrqv gh uìiìuhqfh
rewhqxhv sdu xqh ghvfulswlrq �qh ghv kìwìurjìqìlwìv hw ghv surfhvvxv gh wudqvsruw1 Hq�q/
oh qrq0ìtxloleuh pdvvltxh ã judqgh ìfkhooh suìvhqw gdqv fh w|sh gh plolhx kìwìurjëqh hw oh
frpsruwhphqw dv|pswrwltxh vrqw dqdo|vìv1

Xq ghv remhfwliv gh fh wudydlo hvw g*h{soruhu od srvvlelolwì g*xwlolvhu oh prgëoh ã ghx{
ìtxdwlrqv hw ohv sureoëphv gh ihuphwxuh dvvrflìv hq uhodwlrq dyhf xqh gì�qlwlrq jìrvwd0
wlvwltxh ghv kìwìurjìqìlwìv1 Qrxv wudlwhurqv/ gdqv od sduwlh 8/ oh sureoëph gh wudqvsruw
pdfurvfrsltxh gdqv ghv plolhx{ vwudwl�ìv doìdwrluhv1 O*lq xhqfh gh od wrsrorjlh orfdoh hvw
ìwxglìh/ sxlv gl�ìuhqwhv frq�jxudwlrqv vrqw fkrlvlhv srxu glvfxwhu od ydolglwì g*xqh dssurfkh
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4171 Remhfwliv gh o*ìwxgh

ã ghx{ ìtxdwlrqv1 Gdqv xq ghx{lëph whpsv/ ghv plolhx{ doìdwrluhv elglphqvlrqqhov vrqw jì0
qìuìv/ d�q g*dqdo|vhu ohv uhodwlrqv srvvleohv hqwuh ohv sdudpëwuhv vwdwlvwltxhv fdudfwìulvdqw
oh plolhx hw ohv sursulìwìv pdfurvfrsltxhv dvvrflìhv1 Ghv frpsdudlvrqv dyhf ghv vlpxodwlrqv
gh uìiìuhqfh shuphwwhqw gh mxjhu vxu od fdsdflwì gx prgëoh ã ghx{ ìtxdwlrqv ã uhsuìvhqwhu
oh wudqvsruw ã judqgh ìfkhooh1
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Fkdslwuh 5

Hfrxohphqwv plvfleohv hq plolhx{
kìwìurjëqhv = v|vwëphv ã ghx{ uìjlrqv

514 Htxdwlrqv ã o*ìfkhooh orfdoh

D o*ìfkhooh orfdoh +ìfkhooh gh Gduf|,/ oh wudqvsruw g*xq frqvwlwxdqw plvfleoh gdqv xq
ìfrxohphqw prqrskdvltxh hvw prgìolvì sdu xqh ìtxdwlrq gh frqyhfwlrq0glvshuvlrq ^Ehdu
4<94/ Frpeduqrxv hw Iulhg 4<:4/ Sdvvlrxud 4<:4`1 Gdqv oh fdv g*xqh vwuxfwxuh ã ghx{
uìjlrqv/ xqh ìtxdwlrq sdu uìjlrq hvw ìfulwh +Ilj1 416,1
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gdqv od uìjlrq / +515,

rü ohv judqghxuv hqwuh furfkhwv +kSlq# / k�l/ c 111, vrqw ghv judqghxuv gì�qlhv ã o*ìfkhooh gh
Gduf| lvvxhv gx suhplhu fkdqjhphqw g*ìfkhooh +gh o*ìfkhooh gx sruh ã o*ìfkhooh gh Gduf|,1
D o*lqwhuidfh hqwuh ohv ghx{ uìjlrqv/ od frqfhqwudwlrq hvw frqwlqxh hw oh  x{ pdvvltxh hvw
frqvhuyì1 Ohv frqglwlrqv dx{ olplwhv vrqw grqf

kSlq# ' kSlq/ vxu �#/ +516,
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Gh soxv ohv ìtxdwlrqv gh frqwlqxlwì ã o*ìfkhooh gh Gduf| vrqw grqqìhv sdu

u � k�l# ' f gdqv od uìjlrq # +518,

u � k�l/ ' f gdqv od uìjlrq / +519,
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Fkdslwuh 51 Hfrxohphqwv plvfleohv hq plolhx{ kìwìurjëqhv = v|vwëphv ã ghx{ uìjlrqv

Od frqglwlrq dx{ olplwhv dvvrflìh hvw

?#/ � k�l# ' ?#/ � k�l/ vxu �#/ +51:,

Oh fkdps gh ylwhvvhv hvw d�hfwì sdu ohv kìwìurjìqìlwìv gx v|vwëph/ hw lo shxw íwuh
gìwhuplqì lqgìshqgdpphqw gx sureoëph gh wudqvsruw +k|srwkëvh gx wudfhxu,1 Gdqv wrxw
oh gìyhorsshphqw txl vxlw/ qrxv vxssrvhurqv oh fkdps gh ylwhvvh frqqx1 Oh whqvhxu gh
glvshuvlrq orfdo shxw suhqguh od iruph vrxkdlwìh/ hq sulqflsh/ lo gìshqg gh od srvlwlrq hw
gh od ylwhvvh orfdoh1 Oh sureoëph pdwkìpdwltxh gx fkdqjhphqw g*ìfkhooh hvw lqgìshqgdqw
gh od gì�qlwlrq orfdoh fkrlvlh srxu ohv gl�ìuhqwv whuphv ghv ìtxdwlrqv gh wudqvsruw +Ht1 514
hw 515,1

515 Sulvh gh pr|hqqh ã judqgh ìfkhooh

Oh yroxph gh sulvh gh pr|hqqh hvw lqgltxì gdqv od �jxuh 4161 Srxu wrxw sdudpëwuh ã
o*ìfkhooh orfdoh k�l# dvvrflì ã od uìjlrq #/ qrxv gì�qlvvrqv vxu oh yroxph T"/ ghx{ pr|hqqhv
vsdwldohv1 Od suhplëuh hvw od pr|hqqh uìjlrqdoh vxshu�flhoohq
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Od ghx{lëph hvw od pr|hqqh uìjlrqdoh lqwulqvëtxh h{sulpìh sduq
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Fhv ghx{ pr|hqqhv ìwdqw uholìhv sdu od uhodwlrqq
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rü )# ' T#*T" uhsuìvhqwh od iudfwlrq yroxpltxh gh od uìjlrq #1
Hq soxv gh fhv uhodwlrqv/ qrxv dyrqv ehvrlq ghv wkìruëphv gh sulvh gh pr|hqqh ^Krzhv
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fdu o*lqwhuidfh �#/ hvw �{h1
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5151 Sulvh gh pr|hqqh ã judqgh ìfkhooh

Oh sulqflsh gh edvh hvw g*xwlolvhu od gìfrpsrvlwlrq vsdwldoh gh Jud| ^4<:8`/ txl frqvlvwh
ã ìfuluh ohv judqghxuv orfdohv hq irqfwlrq gh ohxu txdqwlwì pr|hqqh hw g*xqh gìyldwlrq vsd0
wldoh1 Fhwwh gìyldwlrq vsdwldoh +rx  xfwxdwlrq, uhsuìvhqwh od gl�ìuhqfh hqwuh ghv txdqwlwìv
revhuyìhv ã ghv ìfkhoohv gl�ìuhqwhv1

k�l ' ik�ljn h� +5147,

Vrxv od frqglwlrq o2f � u2
'�� +oh yroxph gh sulvh gh pr|hqqh hvw wuëv shwlw ghydqw xqh

orqjxhxu fdudfwìulvwltxh gh yduldwlrq gx sdudpëwuh k�l, ^Txlqwdug hw Zklwdnhu 4<<7e`/ lo
hvw udlvrqqdeoh gh frqvlgìuhu txh

qh�r ' f ìtxlydohqw ã iik�ljj ' ik�lj +5148,

Fhwwh dssur{lpdwlrq shuphw dlqvl gh vruwlu ohv whuphv ã judqgh ìfkhooh ghv rsìudwhxuv gh
sulvh gh pr|hqqh1 Gdqv fh wudydlo/ ohv gìyldwlrqv vsdwldohv ghv gl�ìuhqwhv judqghxuv vrqw
grqqìhv sdu
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Ohv judqghv ìwdshv gh od whfkqltxh gh sulvh pr|hqqh vrqw gìfulwhv gdqv fhwwh sduwlh >
gh soxv dpsohv gìwdlov vxu oh gìyhorsshphqw ghv ìtxdwlrqv fruuhvsrqgdqw dx sureoëph gh
wudqvsruw vrqw grqqìv gdqv od olwwìudwxuh ^Txlqwdug hw Zklwdnhu 4<<;/ Dkpdgl hw do1 4<<;`1
O*xwlolvdwlrq ghv wkìruëphv gh sulvh gh pr|hqqh hw o*dssolfdwlrq gh o*rsìudwhxu gh sulvh gh
pr|hqqh +Ht1 51;, dx{ ìtxdwlrqv gh wudqvsruw ã o*ìfkhooh gh Gduf| +Ht1 514 hw 515, frqgxlw
dx{ ìtxdwlrqv ã judqgh ìfkhooh vxlydqwhv
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Fkdslwuh 51 Hfrxohphqwv plvfleohv hq plolhx{ kìwìurjëqhv = v|vwëphv ã ghx{ uìjlrqv
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Fhv ìtxdwlrqv phwwhqw hq ìylghqfh gl�ìuhqwv uhjurxshphqwv txl shxyhqw íwuh lghqwl�ìv
gdqv ohv whuphv vxlydqwv
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Fhv ìtxdwlrqv irqw lqwhuyhqlu ghv judqghxuv pdfurvfrsltxhv hw ohxu gìyldwlrqv vsdwldohv1
Sdu udssruw dx{ dxwuhv sureoëphv gh gl�xvlrq/ qrwdpphqw fhx{ wudlwìv srxu oh sdvvdjh
gh o*ìfkhooh gx sruh ã o*ìfkhooh gh Gduf|/ rq yrlw dssdudñwuh ghv whuphv qrxyhdx{ frpph
od gìyldwlrq gx whqvhxu gh glvshuvlrq1 Gdqv od sduwlh vxlydqwh/ ghv sureoëphv gh ihuphwxuh
vrqw plv hq sodfh/ d�q g*lghqwl�hu ohv whuphv idlvdqw lqwhuyhqlu ghv gìyldwlrqv vsdwldohv1

516 Sureoëphv gh ihuphwxuh

D fh vwdgh gh o*dqdo|vh/ lo hvw lpsruwdqw gh qrwhu txh ohv gìyldwlrqv reìlvvhqw dx{
ìtxdwlrqv orfdohv1 Od vrxvwudfwlrq ghv ìtxdwlrqv ã o*ìfkhooh gh Gduf| +Ht1 514 hw 515, dx{
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5161 Sureoëphv gh ihuphwxuh

ìtxdwlrqv ã judqgh ìfkhooh +Ht1 514< hw 5153, frqgxlw ã/ gdqv od uìjlrq #
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Lo hvw srvvleoh g*hvwlphu ohv ruguhv gh judqghxu gh fkdtxh whuph ^Zklwdnhu 4<;;`/ hq
sduwlfxolhu/ ohv whuphv g*dffxpxodwlrq hw gh gl�xvlrq vrqw hvwlpìv sdu
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O*ìtxdwlrq frqwu÷odqw od gìyldwlrq hS# shxw íwuh frqvlgìuìh frpph ìyroxdqw txdvl0vwdwlrq0
qdluhphqw sdu udssruw dx{ judqghxuv ã judqgh ìfkhooh vl od frqwudlqwh vxlydqwh hvw yìul�ìh
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O*k|srwkëvh gh txdvl0vwdwlrqqdulwì uhylhqw ã qìjoljhu ohv yduldwlrqv whpsruhoohv ghv gìyld0
wlrqv/ fh txl vlpsol�h frqvlgìudeohphqw oh sureoëph dx{ olplwhv1 Fh w|sh gh frqwudlqwh d gìmã
ìwì lpsrvì ã od shwlwh ìfkhooh hw ã o*ìfkhooh gh Gduf| ^Txlqwdug hw Zklwdnhu 4<<6e/ Txlqwdug
hw Zklwdnhu 4<<7d`/ o*ìwxgh ã srvwhulrul prqwuh txh fhwwh dssur{lpdwlrq hvw udlvrqqdeoh1
Sdu frqwuh fhwwh k|srwkëvh hvw wuëv frqwudljqdqwh/ fdu oh gìyhorsshphqw suìvhqwì qh vhudlw
ydodeoh txh srxu ghv whpsv orqjv1 Hq sudwltxh od frqglwlrq txdvl0vwdwltxh hvw yìul�ìh srxu
^Soxpe hw Zklwdnhu 4<;;e`
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Vxu od edvh gh fhv vlpsol�fdwlrqv/ o*ìtxdwlrq 5154 srxu od uìjlrq # ghylhqw
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Oh sureoëph frpsohw hvw rewhqx hq lqwurgxlvdqw ohv gìfrpsrvlwlrqv vsdwldohv +Ht1 5149 ã
514;, gdqv ohv frqglwlrqv dx{ olplwhv +Ht1 516 hw 517,
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Xq udlvrqqhphqw vlplodluh gdqv od uìjlrq / shuphw g*ìfuluh
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Oh yroxph gh sulvh gh pr|hqqh grlw frqwhqlu wrxwhv ohv lqirupdwlrqv uhodwlyhv ã od vwuxfwxuh
frpsoëwh/ srxu fhod oh plolhx sruhx{ hvw frqvlgìuì sìulrgltxh hw hqwlëuhphqw uhsuìvhqwì sdu
xqh fhooxoh xqlwdluh1 Ohv frqglwlrqv gh sìulrglflwì vrqw irupxoìhv sduhS#Ehn *�� ' hS#Eh�/ hS/Ehn *�� ' hS/Eh�/ � ' �c 2c � +5163,

rü ohv yhfwhxuv *� vrqw ohv yhfwhxuv gh sìulrglflwì gdqv ohv wurlv gluhfwlrqv gh o*hvsdfh1 Gh
soxv/ ohv gìyldwlrqv vsdwldohv vrqw ã pr|hqqhv qxoohv vxu oh yroxph gh sulvh gh pr|hqqh
+Ht1 5148,1

ihS#j# ' f/ ihS/j/ ' f +5164,

Gëv oruv/ srxu uìvrxguh oh sureoëph ã judqgh ìfkhooh/ lo hvw qìfhvvdluh gh uìvrxguh xq
v|vwëph g*ìtxdwlrqv frpsrvì ghv ìtxdwlrqv ã judqgh ìfkhooh +Ht1 514< hw 5153, hw gx sur0
eoëph gh ihuphwxuh orfdo +Ht1 5159 ã 5164,/ fh txl uhsuìvhqwh xqh wåfkh sduwlfxolëuhphqw
gl!floh1 Gdqv oh sureoëph gh ihuphwxuh jrxyhuqdqw ohv gìyldwlrqv +Ht1 5159 ã 5164,/ rq yrlw
dssdudñwuh ghv whuphv vrxufhv uhvsrqvdeohv ghv  xfwxdwlrqv ghv gìyldwlrqv
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Od pìwkrgh gh sulvh gh pr|hqqh d srxu remhfwli gh sursrvhu xqh vroxwlrq dssurfkìh1 Hq
uhsuhqdqw ohv lgìhv gìyhorssìhv sdu ]dqrwwl hw Fduerqhoo ^4<;7`/ Txlqwdug ^4<<8`/ Txlqwdug
hw Zklwdnhu ^4<<8`/ Txlqwdug hw Zklwdnhu ^4<<9d`/ rq uhfkhufkh xqh vroxwlrq vrxv od iruph
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Dyhf fhv uhsuìvhqwdwlrqv/ ohv yduldeohv gh ihuphwxuh +M##/ M#// M/// M/#/ o#/ o/, grlyhqw
vdwlvidluh ohv sureoëphv vxlydqwv
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5161 Sureoëphv gh ihuphwxuh

Qrxv dyrqv xwlolvì ohv yhfwhxuv U## hw U/# srxu uhsuìvhqwhu ohv whuphv gh  x{ lqwhu0
uìjlrqv/ ohxu h{suhvvlrq hvw
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Lov vrqw olìv sdu
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Srxu fh sureoëph/ ohv ghx{ yhfwhxuv frqvwdqwv vrqw gì�qlv sdu
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lov vrqw olìv hqwuh hx{ sdu
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Sureoëph LLL
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Pr|hqqh qxooh io#j# ' f io/j/ ' f +5176i,

58



Fkdslwuh 51 Hfrxohphqwv plvfleohv hq plolhx{ kìwìurjëqhv = v|vwëphv ã ghx{ uìjlrqv

dyhf ohv uhodwlrqv
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Soxw÷w txh gh wudydloohu gluhfwhphqw dyhf ohv yduldeohv o# hw o// lo hvw suìiìudeoh gh gì�qlu
gh qrxyhoohv lqfrqqxhv srxu v*d�udqfklu gh od frqglwlrq dx{ olplwhv glvfrqwlqxh grqqìh sdu
o*ìtxdwlrq 5176e
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Oh ghuqlhu sureoëph gh ihuphwxuh hvw wudqvirupì hq
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517 Ohv ìtxdwlrqv ã judqgh ìfkhooh
Hq vxevwlwxdqw ohv gìyldwlrqv vsdwldohv ghv frqfhqwudwlrqv sdu ohv uhsuìvhqwdwlrqv sur0

srvìhv +Ht1 5166 hw 5167, gdqv ohv ìtxdwlrqv pdfurvfrsltxhv rewhqxhv sdu ohv wkìruëphv gh
sulvh gh pr|hqqh +Ht1 514< hw 5153,/ qrxv rewhqrqv gdqv od uìjlrq #
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5171 Ohv ìtxdwlrqv ã judqgh ìfkhooh

hw gdqv od uìjlrq /
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Ohv sursulìwìv h�hfwlyhv ã judqgh ìfkhooh lqwhuyhqdqw gdqv ohv ìtxdwlrqv suìfìghqwhv
vrqw grqqìhv h{solflwhphqw hq irqfwlrq ghv yduldeohv gh ihuphwxuh sdu
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O*hqvhpeoh ghv wurlv sureoëphv gh ihuphwxuh hw ghv gì�qlwlrqv suìfìghqwhv +Ht1 5183 ã
518:, sursrvh xqh pìwkrgh gh fdofxo gluhfw ghv sursulìwìv h�hfwlyhv ã judqgh ìfkhooh1 O*lq0
wìuíw gh od whfkqltxh gh sulvh gh pr|hqqh yroxpltxh hvw hq h�hw g*derxwlu ã xq prgëoh pd0
furvfrsltxh hw ã ghv uhodwlrqv h{solflwhv shuphwwdqw gh sdvvhu g*xqh ìfkhooh ã o*dxwuh1 Fhwwh
dssurfkh gìwhuplqlvwh hvw edvìh vxu xqh gì�qlwlrq orfdoh ghv kìwìurjìqìlwìv hqwlëuhphqw
gìfulwhv sdu xqh fhooxoh xqlwdluh sìulrgltxh1 Fhwwh k|srwkëvh gh sìulrglflwì shxw sdudñwuh
dvvh} uhvwulfwlyh vl rq v*lqwìuhvvh ã ghv irupdwlrqv jìrorjltxhv qdwxuhoohv1 Srxu g*dxwuhv
surfhvvxv sk|vltxhv/ od pìwkrgh gh sulvh gh pr|hqqh d grqqì g*h{fhoohqwv uìvxowdwv píph
srxu ghv plolhx{ gìvrugrqqìv +plolhx{ qrq sìulrgltxhv, ^Dkpdgl hw Txlqwdug 4<<9`1 Gdqv
fhv vlwxdwlrqv/ od fhooxoh xqlwdluh grlw íwuh uhsuìvhqwdwlyh gx plolhx uìho/ f*hvw ã gluh frqwhqlu
oh pd{lpxp g*lqirupdwlrq wrsrjudskltxh +iudfwlrq pdvvltxh/ klvwrjudpph ghv sursulìwìv/
orqjxhxu gh fruuìodwlrq/ duudqjhphqwv/ 111,1

Oh prgëoh ã ghx{ ìtxdwlrqv sursrvì gdqv fh wudydlo +Ht1 517; hw 517<, d od píph vwuxf0
wxuh txh ohv prgëohv h{lvwdqw mxvtx*doruv +prgëoh w|sh �Frdwv ) Vplwk�/ prgëoh �preloh0
lppreloh� rx prgëoh �preloh0preloh�,1 Rq uhwurxyh elhq ghx{ ìtxdwlrqv gh frqyhfwlrq0
glvshuvlrq srxu fkdtxh uìjlrq idlvdqw lqwhuyhqlu xq whuph g*ìfkdqjh gìfulw sdu xqh flqìwltxh
dx suhplhu ruguh1 Fh prgëoh shxw grqf íwuh yx frpph xqh jìqìudolvdwlrq gh wrxv ohv pr0
gëohv ã grxeoh0srurvlwì gìfulwv gdqv od olwwìudwxuh1 Sdu frqwuh/ rq yrlw dssdudñwuh fhuwdlqv
frh!flhqwv vxssoìphqwdluhv +whuphv gh frxsodjh frqyhfwli/ whuphv gh frxsodjh glvshuvli,1
Oh sul{ ã sd|hu srxu rewhqlu xqh uhsuìvhqwdwlrq soxv suìflvh hvw xq qrpeuh ìohyì gh sd0
udpëwuhv gdqv oh prgëoh pdfurvfrsltxh1 Qrxv yhuurqv sdu od vxlwh gdqv txhoohv frqglwlrqv
fhuwdlqv whuphv shxyhqw íwuh qìjoljìv1
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Od wkìrulh gh sulvh gh pr|hqqh yroxpltxh q*hvw sdv olplwìh dx fdv ghv yduldwlrqv glv0
fuëwhv ghv sursulìwìv sk|vltxhv gx plolhx frqvlgìuì/ pdlv v*dssoltxh ìjdohphqw dx{ yduld0
wlrqv frqwlqxhv1 Fhw dvshfw d ìwì grfxphqwì oruv gh o*ìwxgh gh o*ìfrxohphqw prqrskdvltxh
gdqv xq plolhx kìwìurjëqh ^Txlqwdug hw Zklwdnhu 4<;:`1

518 Frpsruwhphqw dv|pswrwltxh

Xqh dqdo|vh wul0glphqvlrqqhooh frpsoëwh ghv prphqwv dvvrflìv ã xq prgëoh ã ghx{
ìtxdwlrqv d gìmã ìwì sursrvìh ^]dqrwwl hw Fduerqhoo 4<;7`1 Lo hvw prqwuì tx*xq prgëoh
ã ghx{ ìtxdwlrqv frqyhujh dv|pswrwltxhphqw yhuv xq prgëoh ã xqh ìtxdwlrq/ hw lo hvw
srvvleoh g*rewhqlu xqh h{suhvvlrq gx frh!flhqw gh glvshuvlrq dv|pswrwltxh joredo1 Xqh
dqdo|vh vlplodluh d ìwì suìvhqwìh gdqv oh fdv gx wudqvsruw plvfleoh ^Dkpdgl hw do1 4<<;`
gdqv xqh vwuxfwxuh vwudwl�ìh/ gdqv fh fdv/ fhuwdlqv frh!flhqwv ã judqgh ìfkhooh vrqw qxov1
Qrxv sursrvrqv lfl gh uhsuhqguh fh uìvxowdw suìolplqdluh hq frqvlgìudqw fhwwh irlv0fl oh
prgëoh frpsohw +wrxv ohv frh!flhqwv gx prgëoh ã ghx{ ìtxdwlrqv,1

Xq sureoëph prqr0glphqvlrqqho gh wudqvsruw hvw ìwxglì/ oh prgëoh ã ghx{ ìtxdwlrqv
v*ìfulw doruv
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rü qh vrqw sulv hq frpswh txh ohv frpsrvdqwhv orqjlwxglqdohv gh fkdtxh whqvhxu rx yhfwhxu
+�/ ' Eik�l/j�%/ 111,1

Xqh lpsxovlrq gh frqfhqwudwlrq/ uhsuìvhqwìh pdwkìpdwltxhphqw sdu xqh irqfwlrq Gludf/
hvw lqmhfwì ã | ' f gdqv xq plolhx lq�ql1 Ohv frqglwlrqv dx{ olplwhv vrqw ohv vxlydqwhv
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D�q gh vxlyuh oh gìsodfhphqw gx wudfhxu gdqv xq uhsëuh preloh/ oh fkdqjhphqw gh
yduldeoh vxlydqw hvw frqvlgìuì
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5181 Frpsruwhphqw dv|pswrwltxh

ohv ìtxdwlrqv ã judqgh ìfkhooh ghylhqqhqw
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Ohv prphqwv vsdwldx{ g*ruguh ? fruuhvsrqgdqw dx{ fkdpsv gh frqfhqwudwlrq pdfurvfr0
sltxhv vrqw gì�qlv sdu
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q
kSlq/
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_f +5198,

O*lqwìuíw gh od pìwkrgh ghv prphqwv hvw gh vxssulphu od yduldeoh g*hvsdfh hq lqwìjudqw ohv
ìtxdwlrqv vxu wrxw oh grpdlqh1 Dlqvl/ hq pxowlsoldqw sdu f? ohv ìtxdwlrqv 5195 hw 5196/ hw
hq lqwìjudqw sdu sduwlhv/ ohv gl�ìuhqwv prphqwv dssdudlvvhqw
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Fhv ìtxdwlrqv grlyhqw íwuh uìvroxhv gh pdqlëuh uìfxuvlyh hq sduwdqw gh o*ruguh }ìur1

Prphqwv g*ruguh 3
Oh prphqw g*ruguh }ìur shxw íwuh lqwhusuìwì frpph od txdqwlwì wrwdoh gh wudfhxu suìvhqw

gdqv xqh uìjlrq gx v|vwëph1 Srxu ? ' f/ oh v|vwëph suìfìghqw hvw vlpsol�ì hq

"#)#
Y>#cf
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' �kW E>#cf � >/cf� +519;,

"/)/
Y>/cf
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Od vroxwlrq jìqìudoh gh fh v|vwëph gl�ìuhqwlho hvw grqqìh sdu

i"j>#cf ' "#)#}#cf n "/)/}/cf n i T

�
�kW| i"j

"#)#"/)/

�
"/)/ E}#cf � }/cf� +51:3,
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�
"#)# E}/cf � }#cf� +51:4,

rü }#cf hw }/cf/ vrqw ohv frqglwlrqv lqlwldohv1 O*dgglwlrq gh fhv ghx{ ìtxdwlrqv frqgxlw ã

i"j>f ' "#)#>#cf n "/)/>/cf +51:5,

' "#)#}#cf n "/)/}/cf ' �|e +51:6,

rü ,@ srurvlwì ã judqgh ìfkhooh hvw gì�qlh sdu

i"j ' )#"# n )/"/ +51:7,

Doruv/ ohv olplwhv ghv ghx{ suhplhuv prphqwv vrqw ìjdohv

*�4
|<"

>#cf ' *�4
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>/cf '
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i"j ' >f +51:8,

F*hvw ã gluh srxu ghv whpsv dvvh} orqjv

| "#)#"/)/

kW i"j +51:9,

ohv txdqwlwìv wrwdohv gh wudfhxu gdqv fkdtxh uìjlrq vrqw ìjdohv/ fh txl qh fruuhvsrqg sdv
irufìphqw ã xq ìtxloleuh ghv ghx{ frqfhqwudwlrqv hq wrxw srlqw1 Fhwwh frqglwlrq whpsruhooh
gì�qlw oh gìexw gx uìjlph dv|pswrwltxh1 Grqf/ oruvtxh o*ìfkdqjh pdvvltxh hqwuh ohv ghx{
uìjlrqv hvw idleoh +kW shwlw,/ xq whpsv soxv lpsruwdqw hvw qìfhvvdluh srxu dwwhlqguh oh uìjlph
dv|pswrwltxh1

Prphqwv g*ruguh 4
Ohv srvlwlrqv pr|hqqhv ghv ghx{ iurqwv gh frqfhqwudwlrq vrqw rewhqxhv hq dqdo|vdqw

ohv prphqwv g*ruguh xq1 Srxu ? ' �/ ohv whuphv frqyhfwliv lqwhuylhqqhqw
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O*dgglwlrq gh fhv ghx{ ìtxdwlrqv frqgxlw ã
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Oh frpsruwhphqw dv|pswrwltxh hvw who txh

*�4
|<"

�
i"j Y>�

Y|

�
' E�# n �/ � �o�>f +51;4,

Oh uhsëuh preloh plv hq sodfh +vh gìsodêdqw ã od ylwhvvh To, grlw shuphwwuh gh vxlyuh oh
gìsodfhphqw ghv iurqwv1 Lo idxw grqf tx*dv|pswrwltxhphqw/ oh prphqw pr|hq g*ruguh xq
vrlw qxo1 Od ylwhvvh gh uìiìuhqfh txl vdwlvidlw fhwwh frqglwlrq hvw
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Hq frqvìtxhqw/ oh v|vwëph gl�ìuhqwlho jrxyhuqdqw ohv prphqwv g*ruguh xq dgphw frpph
vroxwlrq jìqìudoh gdqv oh grpdlqh dv|pswrwltxh
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Hq vrxvwud|dqw fhv ghx{ ghuqlëuhv uhodwlrqv/ xqh uhpdutxh lqwìuhvvdqwh shxw íwuh idlwh1
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Od gl�ìuhqfh hqwuh od srvlwlrq ghv ghx{ iurqwv gdqv fkdtxh uìjlrq whqg yhuv xqh ydohxu
frqvwdqwh1 F*hvw ã gluh/ gdqv oh uìjlph dv|pswrwltxh/ ohv ghx{ iurqwv vh gìsodfhqw ã ghv
ylwhvvhv ìjdohv/ hw vrqw gìfdoìv vsdwldohphqw1 Rq yrlw txh fh gìfdodjh/ fdudfwìulvdqw hq xq
vhqv oh qrq0ìtxloleuh/ hvw irqfwlrq elhq vþu gh od gl�ìuhqfh gh ylwhvvh gdqv fkdtxh uìjlrq/
pdlv dxvvl gx frh!flhqw g*ìfkdqjh gh pdvvh kW1 O*ìfduw hqwuh ohv ghx{ iurqwv hvw g*dxwdqw
soxv lpsruwdqw txh o*ìfkdqjh hvw idleoh1

Prphqwv g*ruguh 5
Ohv prphqwv g*ruguh ghx{ wudgxlvhqw o*ìwdohphqw gx wudfhxu1 O*remhfwli ã fh vwdgh hvw

grqf gh uhjdughu vl lo hvw srvvleoh gh fdudfwìulvhu vlpsohphqw o*ìwdohphqw pr|hq ghv ghx{
iurqwv1 Srxu ? ' 2/ ohv ìtxdwlrqv frqwu÷odqw ohv prphqwv ghylhqqhqw
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O*dgglwlrq gh fhv ghx{ ìtxdwlrqv shuphw gh vxssulphu oh whuph g*ìfkdqjh rü lqwhuylhqqhqw
ohv prphqwv g*ruguh ghx{1 Fh txl frqgxlw ã
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Hq xwlolvdqw ohv olplwhv ghv ghx{ suhplhuv prphqwv gìwhuplqìhv suìfìghpphqw/ lo hvw srv0
vleoh g*rewhqlu vlpsohphqw
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Od gìulyìh whpsruhooh gx prphqw g*ruguh 5 hvw xqh phvxuh gh o*ìwdohphqw uhodwlyhphqw ã
od srvlwlrq pr|hqqh gx iurqw/ hw fruuhvsrqg ã od gì�qlwlrq gx frh!flhqw gh glvshuvlrq1
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Grqf/ o*ìfulwxuh g*xq prgëoh ã xqh ìtxdwlrq hvw srvvleoh vrxv od iruph
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Qrxv dyrqv grqf prqwuì gdqv fhwwh sduwlh txh/ srxu ghv whpsv dvvh} orqjv +Ht1 51:9,/
oh prgëoh ã ghx{ ìtxdwlrqv frqyhujh yhuv xq prgëoh ã xqh ìtxdwlrq suhqdqw hq frpswh
oh qrq0ìtxloleuh1 Dvvrflì ã fh prgëoh/ xqh h{suhvvlrq h{solflwh gx frh!flhqw gh glvshuvlrq
dv|pswrwltxh hvw sursrvìh1 Gdqv od sduwlh vxlydqwh g*dxwuhv dssurfkhv vrqw ìwxglìhv d�q
gh frqvwuxluh ghv prgëohv ã xqh ìtxdwlrq1
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5191 Prgëoh ã xqh ìtxdwlrq

519 Prgëoh ã xqh ìtxdwlrq
Gdqv oh gìyhorsshphqw gx prgëoh ã ghx{ ìtxdwlrqv/ qrxv dyrqv whqx frpswh gh od

frqglwlrq gh qrq0ìtxloleuh pdvvltxh ã judqgh ìfkhooh ìfulwh vrxv od iruphq
kSlq#

r#

9'
q
kSlq/

r/

+51<8,

Vrxv fhuwdlqhv frqglwlrqv +ìfkdqjh wuëv udslgh hqwuh ohv ghx{ uìjlrqv,/ ohv ghx{ frqfhqwud0
wlrqv dvvrflìhv ã fkdtxh }rqh vrqw wrxmrxuv ìjdohv1 Fhwwh vlwxdwlrq sduwlfxolëuh fruuhvsrqg
ã o*k|srwkëvh g*ìtxloleuh orfdo/ hooh hvw fdudfwìulvìh sduq

kSlq#
r#

'
q
kSlq/

r/

'
q
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r
+51<9,

Gëv oruv/ ohv ghx{ ìtxdwlrqv gx prgëoh +Ht1 517; hw 517<, shxyhqw íwuh vlpsol�ìhv hq ohv
dmrxwdqw/ d�q g*rewhqlu xq prgëoh ã xqh ìtxdwlrq ã ìtxloleuh orfdo
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Fh prgëoh ã xqh ìtxdwlrq hvw rewhqx wuëv vlpsohphqw ã sduwlu gx prgëoh ã ghx{ ìtxd0
wlrqv/ pdlv idlw dssho ã xqh k|srwkëvh wuëv iruwh +k|srwkëvh g*ìtxloleuh orfdo,1 Sdu od vxlwh/
qrxv yhuurqv/ gdqv oh fdv gx plolhx vwudwl�ì +sduwlh 51:, hw gdqv oh fdv gx plolhx qrgxodluh
+sduwlh 719,/ txh o*ìtxloleuh orfdo hvw uduhphqw vdwlvidlw1 Qrwuh remhfwli/ ã fh vwdgh/ hvw g*xwl0
olvhu od pìwkrgh gh sulvh pr|hqqh srxu gìyhorsshu xq prgëoh ã xqh ìtxdwlrq txl qh idlw
sdv dssho ã o*k|srwkëvh g*ìtxloleuh orfdo1

Oh yroxph gh sulvh gh pr|hqqh T" hvw kìwìurjëqh/ hw qh fruuhvsrqg sdv qìfhvvdluhphqw
ã xq v|vwëph ã grxeoh0uìjlrq/ ghv yduldwlrqv frqwlqxhv ghv sursulìwìv orfdohv vrqw dffhswìhv1
D o*ìfkhooh gh Gduf|/ xqh ìtxdwlrq gh frqyhfwlrq0glvshuvlrq ydodeoh gdqv wrxw oh grpdlqh
hvw ìfulwh/ rü od ylwhvvh k�l hw oh whqvhxu gh glvshuvlrq #W gìshqghqw gh od srvlwlrq
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Ohv judqghxuv ã judqgh ìfkhooh vrqw gì�qlhv vxu oh yroxph T" 1 Od srurvlwì ã judqgh
ìfkhooh hvw grqqìh sdu

i"j ' �
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"_T +51435,
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Vxu xq yroxph kìwìurjëqh/ od frqfhqwudwlrq pdfurvfrsltxh �W hvw rewhqxh ã o*dlgh g*xqh
pr|hqqh srqgìuìh sdu od srurvlwì1 O*lqwìuíw gh fhwwh qrxyhooh gì�qlwlrq hvw gh srxyrlu whqlu
frpswh ghv yduldwlrqv gh srurvlwì h{lvwdqw ã o*lqwìulhxu gx yroxph gh sulvh gh pr|hqqh/ od
qrwdwlrq dgrswìh vxlw fhooh xwlolvìh gdqv oh fdv g*xq gìsodfhphqw pxowlskdvltxh hq plolhx
kìwìurjëqh ^Txlqwdug hw Zklwdnhu 4<;;/ Txlqwdug hw Zklwdnhu 4<<3`1 Jìqìudohphqw/ ohv
h�hwv ghv yduldwlrqv gh srurvlwì vrqw frqvlgìuìv vhfrqgdluhv sdu udssruw dx{ frqvìtxhqfhv
ghv kìwìurjìqìlwìv gh shupìdelolwì ^Gdjdq 4<;7/ Jhokdu hw D{qhvv 4<;6/ J yhq hw Pro}
4<;9`1 Qrxv shqvrqv txh fhwwh vlpsol�fdwlrq hvw wurs iruwh/ oh prgëoh gìyhorssì lfl dxwrulvh
ghv yduldwlrqv txhofrqtxhv gh srurvlwì gdqv oh grpdlqh1 Qrxv udsshorqv txh oh prgëoh ã
ghx{ ìtxdwlrqv sursrvì gdqv fh fkdslwuh/ q*hvw ydodeoh txh srxu xq v|vwëph ã grxeoh0plolhx
gdqv ohtxho fkdtxh uìjlrq hvw krprjëqh1q

" kSlq
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" kSlq _T ' i"j�W +51436,

G*xqh pdqlëuh vlplodluh/ xqh ylwhvvh lqwhuvwlwlhooh ã judqgh ìfkhooh hvw gì�qlh sduq
" k�lq

r
' i"jNW +51437,

D�q g*dssoltxhu od whfkqltxh gh sulvh gh pr|hqqh/ qrxv lqwurgxlvrqv ohv gìyldwlrqv vsdwldohv
dvvrflìhv dx{ judqghxuv pr|hqqhv

kSlq ' �W n h� +51438,

k�lq ' NW n hN +51439,

Doruv hq xwlolvdqw ohv ìtxdwlrqv 51436 hw 51438/ qrxv dyrqvq
" kSlq
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q
"
�
�W n h��r

' i"j�W +5143:,

Xqh dssur{lpdwlrq dx suhplhu ruguh shuphw g*h{wudluh ohv judqghxuv ã judqgh ìfkhooh +whooh
txh �W, gh o*rsìudwhxu gh sulvh gh pr|hqqh1 Fh w|sh gh vlpsol�fdwlrq hvw glvfxwì hq gìwdlo
sdu Txlqwdug hw Zklwdnhu ^4<<7f`/ Txlqwdug hw Zklwdnhu ^4<<7g`/ Txlqwdug hw Zklwdnhu
^4<<7e`/ Txlqwdug hw Zklwdnhu ^4<<7h`/ Txlqwdug hw Zklwdnhu ^4<<7i`1 Qrxv rewhqrqv grqfq

" h�r
' f +5143;,q

"hNr
' f +5143<,

Rq wurxyh lfl xqh fdudfwìulvwltxh ghv sureoëphv gh ihuphwxuh txl vh uhwurxyh gdqv
g*dxwuhv vlwxdwlrqv/ sdu h{hpsoh oh wudlwhphqw gx wudqvihuw gh fkdohxu sursrvì sdu Pr|qh
hw do1 ^4<<<`1 Od sulvh gh pr|hqqh ã judqgh ìfkhooh gh o*ìtxdwlrq gh wudqvsruw ã o*ìfkhooh
orfdoh frqgxlw ã
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5191 Prgëoh ã xqh ìtxdwlrq

O*ìtxdwlrq jrxyhuqdqw od gìyldwlrq gh od frqfhqwudwlrq hvw rewhqxh hq lqwurgxlvdqw ohv
gìyldwlrqv vsdwldohv gdqv o*ìtxdwlrq gh wudqvsruw ìfulwh ã o*ìfkhooh gh Gduf|/ qrxv dyrqv
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Od pr|hqqh ã judqgh ìfkhooh gh od srurvlwì i"j hvw vxssrvìh frqvwdqwh1 Od vrxvwudfwlrq
gh o*ìtxdwlrq 51443 ã o*ìtxdwlrq 51434 derxwlw ã
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Fhwwh ìtxdwlrq hvw uììfulwh vrxv od iruph
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rü od gìyldwlrq vsdwldoh gx whqvhxu gh glvshuvlrq hvw gì�qlh sdu

h# ' #W � i#Wj +51446,

Ohv ìtxdwlrqv 51443 hw 51445 grlyhqw íwuh uìvroxhv vlpxowdqìphqw srxu irxuqlu xqh vr0
oxwlrq frpsoëwh gx sureoëph/ fhshqgdqw fhfl uhsuìvhqwh xqh wåfkh gl!floh1 Ohv píphv
k|srwkëvhv txh fhoohv ìqrqfìhv gdqv od sduwlh 516 +vìsdudwlrq ghv ìfkhoohv/ txdvl0vwdwlflwì
ghv gìyldwlrqv, shuphwwhqw gh vlpsol�hu oh sureoëph orfdo txl ghylhqw

"hN � u�W n " k�lq � u h� ' u �
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Od ihuphwxuh gx sureoëph hvw rewhqxh hq fkhufkdqw xqh vroxwlrq vrxv od iruph

h� ' MW � u�W +51448,

Od yduldeoh MW grlw doruv vdwlvidluh oh sureoëph gh ihuphwxuh vxlydqw

Sureoëph gh ihuphwxuh

" k�lq � uMW n "hN ' u � E#W � uMW� nu � h# +51449,

Sìulrglflwì MWEhn *�� ' MWEh� +5144:,

Pr|hqqh qxooh i"MWj ' f +5144;,
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Ohv ghx{ whuphv vrxufhv glvshuvliv vrqw ohv  xfwxdwlrqv gh ylwhvvhv hw ohv yduldwlrqv
orfdohv gx whqvhxu gh glvshuvlrq1 Oh plolhx hvw elhq vþu wrxmrxuv uhsuìvhqwì sdu xqh fhooxoh
xqlwdluh sìulrgltxh1 Hq lqwurgxlvdqw od uhsuìvhqwdwlrq gh od gìyldwlrq fkrlvlh gdqv o*ìtxdwlrq
51443/ o*ìtxdwlrq ã judqgh ìfkhooh vxlydqwh hvw rewhqxh

i"j Y�
W

Y|
n ik�lj � u i�j ' u � E#WW � u�W� +5144<,

gdqv odtxhooh oh whqvhxu gh glvshuvlrq ã judqgh ìfkhooh hvw grqqì sdu

#WW '
q
#W � EuMW n W�� "hNMWr +51453,

Od iruph jìqìudoh gx prgëoh ã xqh ìtxdwlrq rewhqxh lfl hvw lghqwltxh ã fhoohv gìul0
yìhv sdu o*dqdo|vh dv|pswrwltxh g*xqh sduw +Ht1 51<5,/ hw sdu o*k|srwkëvh g*ìtxloleuh orfdo
g*dxwuh sduw +Ht1 51<:,1 Ohv judqghv gl�ìuhqfhv uìvlghqw gdqv ohv h{suhvvlrqv ghv whqvhxuv
gh glvshuvlrq dvvrflìv/ hw od sk|vltxh vrxv0mdfhqwh1 Gdqv ohv sduwlhv vxlydqwhv/ fhv gl�ìuhqwhv
h{suhvvlrqv vrqw frpsduìhv1

51: Xq h{hpsoh vlpsoh = oh plolhx vwudwl�ì el0frxfkh

Gdqv fhwwh sduwlh/ qrxv suìvhqwrqv xqh dqdo|vh frpsoëwh g*xq v|vwëph vwudwl�ì el0frxfkh
suìvhqwì �jxuh 5141 Fhwwh jìrpìwulh hvw od soxv vlpsoh uhsuìvhqwdwlrq ghv kìwìurjìqìlwìv
h{lvwdqw hq plolhx qdwxuho/ fhshqgdqw vrq frpsruwhphqw pdfurvfrsltxh hvw fdudfwìulvwltxh
g*xq v|vwëph ã grxeoh0srurvlwì1 Qrxv yhuurqv hq h�hw txh ohv v|vwëphv vwudwl�ìv/ rü ohv
uìjlrqv ohqwhv hw udslghv vrqw frqqhfwìhv g*xq erxw ã o*dxwuh gh od fhooxoh/ phwwhqw hq
ìylghqfh ohv frpsruwhphqwv ohv soxv dqrupdx{1 Gh soxv/ od vlpsolflwì jìrpìwultxh gh fh
v|vwëph r�uh od srvvlelolwì gh phqhu ghv gìyhorsshphqwv dqdo|wltxhv hw g*rewhqlu ghv fd0
udfwìulvwltxhv pdfurvfrsltxhv gh pdqlëuh h{dfwh1 Srxu fhv udlvrqv/ ohv plolhx{ vwudwl�ìv
rqw ìwì wuëv vrxyhqw ìwxglìv g*xq srlqw gh yxh h{sìulphqwdo ^Ohur| hw do1 4<<5/ Slfnhqv hw
Julvdn 4<;4/ Vwhuqehuj hw Juhhqnruq 4<<7/ Wkruemduqduvrq hw Pdfnd| 4<<:`/ qxpìultxh
^Fklq 4<;:/ Odnh hw Kludvdnl 4<;4`/ rx wkìrultxh ^Gdjdq 4<<3/ Jhokdu hw do1 4<:</ Jxswd
hw Ekdwwdfkdu|d 4<;9/ J yhq hw Pro} 4<;9/ Pduoh hw do1 4<9:/ Soxpe hw Zklwdnhu 4<;;e/
Ydorffkl 4<;<`1

Od suhplëuh ìwdsh frqvlvwh ã uìdolvhu ghv vlpxodwlrqv qxpìultxhv gx wudqvsruw ã o*ìfkhooh
orfdoh vxu xq pdloodjh �q1 Fhv h{sìulhqfhv qxpìultxhv vhuyhqw hqvxlwh gh uìiìuhqfh d�q
gh frqwu÷ohu od txdolwì ghv vroxwlrqv ã judqgh ìfkhooh rewhqxhv dyhf oh prgëoh ã ghx{
ìtxdwlrqv1 Fhv vlpxodwlrqv orfdohv rqw ìwì h�hfwxìhv ã o*dlgh ghv frghv PRGIORZ hw
PW6G ^]khqj 4<<7`1 Ohv pìwkrghv qxpìultxhv hpsor|ìhv vrqw gìwdlooìhv gdqv od sduwlh
7171 Ohv fdudfwìulvwltxhv orfdohv gx plolhx sruhx{ ìwxglì vrqw grqqìhv gdqv oh wdeohdx 514/
ohv glvshuvlylwìv vrqw ìjdohv gdqv ohv ghx{ uìjlrqv1 Xq h{hpsoh gh fkdpsv gh frqfhqwudwlrq
el0glphqvlrqqho srxu | ' ���fS r hvw suìvhqwì gdqv od �jxuh 5151 Fhwwh �jxuh prqwuh txh
oh prgh gh wudqvsruw suìgrplqdqw gdqv fkdtxh vwudwh hvw od frqyhfwlrq1 Od glvshuvlrq
orqjlwxglqdoh qh mrxh sdv xq u÷oh wuëv lpsruwdqw/ sdu frqwuh od glvshuvlrq wudqvyhuvdoh hvw
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Ilj1 514= Plolhx vwudwl�ì el0frxfkh

oh vhxo yhfwhxu g*ìfkdqjh hqwuh ohv ghx{ uìjlrqv1 D sduwlu gh fhv fkdpsv gh frqfhqwudwlrq
orfdx{/ xq surfhvvxv gh pr|hqqh vsdwldoh +sdu vhfwlrq yhuwlfdoh, grqqh ohv fkdpsv gh
frqfhqwudwlrq h{sìulphqwdx{ ã judqgh ìfkhooh1

Glphqvlrqv ,# ' ,/ +p, u*,# ' u*,/
� �f

Sursulìwìv orfdohv g# +433�2 p2, g/ +433�2 p2,
�f f��
"# "/
f�e f�2D

ku +p, kA +p,
f�� f�f�

Hfrxohphqwv
�q
k�l#

r#�
%
+433S p2v, Eik�l/j/�% +433S p2v,

� f��

Wdeohdx 514 = Sursulìwìv orfdohv gx plolhx vwudwl�ì

Hqvxlwh/ ohv sureoëphv gh ihuphwxuh srxu oh prgëoh ã ghx{ ìtxdwlrqv vrqw uìvroxv dqdo|0
wltxhphqw +yrlu sduwlh 61418,/ ohv h{suhvvlrqv h{solflwhv ghv sursulìwìv pdfurvfrsltxhv vrqw
doruv �
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Oh v|vwëph g*ìtxdwlrqv gìfulydqw oh wudqvsruw pdfurvfrsltxh hvw grqqì sdu ohv ìtxdwlrqv
5195 hw 51961 Ohv pìwkrghv qxpìultxhv dvvrflìhv ã od uìvroxwlrq gh fhv ìtxdwlrqv vrqw
gìfulwhv gdqv od sduwlh 6151
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Ilj1 515= Fkdps gh frqfhqwudwlrq gdqv oh plolhx vwudwl�ì ã | ' ���fS r

Ohv fkdpsv gh frqfhqwudwlrq ã judqgh ìfkhooh lvvxv gx prgëoh wkìrultxh vrqw frqiurqwìv
dx{ uìvxowdwv ghv h{sìulhqfhv qxpìultxhv vxu od �jxuh 5161 Qrxv rewhqrqv xq wuëv erq dffrug
dyhf xqh huuhxu uhodwlyh lqiìulhxu ã �fI1 Od frxueh fruuhvsrqgdqw dx frpsruwhphqw g*xqh
uhsuìvhqwdwlrq ã xqh ìtxdwlrq hvw fdofxoìh frpph xqh pr|hqqh ghv frqfhqwudwlrqv gdqv
fkdtxh uìjlrq srqgìuìh sdu ohv srurvlwìv +Ht1 51436,

�W '
"#)#

q
kSlq#

r#

n "/)/

q
kSlq/

r/

i"j +51458,

Fhwwh frxueh hvw fdudfwìulvwltxh gh od uìsrqvh dqrupdoh g*xq plolhx kìwìurjëqh/ hw qh shxw
sdv íwuh rewhqxh ã o*dlgh g*xqh ìtxdwlrq fodvvltxh gh frqyhfwlrq0glvshuvlrq1 Od sulvh hq
frpswh gx qrq0ìtxloleuh gh pdvvh gdqv od prgìolvdwlrq pdfurvfrsltxh hvw lqglvshqvdeoh/
xqh dssurfkh ã ghx{ ìtxdwlrqv vhpeoh íwuh oh erq frpsurplv srxu gìfuluh oh wudqvsruw
gdqv xq plolhx dx{ sursulìwìv frqwudvwìhv1 Jìqìudohphqw/ gdqv ohv vwuxfwxuhv vwudwl�ìhv/ oh
pìfdqlvph gh wudqvsruw sulrulwdluh hvw od frqyhfwlrq1 Xq prgëoh w|sh �Frdwv ) Vplwk� rx
�preloh0lppreloh� qh shxw sdv uhsuìvhqwhu fruuhfwhphqw oh frpsruwhphqw pdfurvfrsltxh
gdqv fhwwh vlwxdwlrq1

O*dqdo|vh gh fhv uìvxowdwv phw hq ìylghqfh oh idlw txh oh frh!flhqw gh wudqvihuw gh
pdvvh kW hvw hq sulqflsh vrxv0hvwlpì sdu oh prgëoh wkìrultxh1 Ohv dssur{lpdwlrqv qxpì0
ultxhv qh shxyhqw sdv h{soltxhu oh gìfdodjh revhuyì1 Sdu frqwuh/ vxu ghv sureoëphv vlplodluhv
^Judqjhrw hw do1 4<<7`/ lo d gìmã ìwì revhuyì txh oh prgëoh wkìrultxh rewhqx sdu od pìwkrgh
gh sulvh gh pr|hqqh yroxpltxh vrxv0hvwlpdlw oh  x{ lqwhu0uìjlrqv dx{ whpsv frxuwv1 O*k|0
srwkëvh gh txdvl0vwdwlflwì +Ht1 5158, sulvh hq frpswh oruv gx gìyhorsshphqw ghv sureoëphv
gh ihuphwxuh fruuhvsrqg ã xq surfhvvxv gh wudqvsruw ìwdeol/ grqf ã ghv whpsv orqjv1 Fh
q*hvw sdv oh fdv lfl/ hw od gìyldwlrq revhuyìh v*hvwrpsh oruvtxh oh whpsv dxjphqwh1 Elhq
txh ohv frqglwlrqv g*dssolfdwlrq qh vrlhqw sdv uljrxuhxvhphqw uhvshfwìhv/ oh prgëoh ã ghx{
ìtxdwlrqv sursrvh xqh erqqh ghvfulswlrq gx wudqvsruw pdfurvfrsltxh/ dffhswdeoh gdqv od
soxsduw ghv vlwxdwlrqv sudwltxhv1

Oh frpsruwhphqw dv|pswrwltxh g*xq v|vwëph vwudwl�ì el0frxfkh d ìwì h{whqvlyhphqw
ìwxglì1 O*dssolfdwlrq gh od pìwkrgh ghv prphqwv ^Dulv 4<89` vxu ohv ìtxdwlrqv gh wudqvsruw
ã o*ìfkhooh orfdoh shuphw gh prqwuhu txh/ srxu xq whpsv vx!vdpphqw orqj/ od frqfhqwudwlrq
pr|hqqh shxw íwuh gìfulwh sdu xqh ìtxdwlrq gh frqyhfwlrq0glvshuvlrq gh od iruph ^J yhq
hw do1 4<;7/ Odnh hw Kludvdnl 4<;4/ Pduoh hw do1 4<9:/ Ydorffkl 4<;<`1
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Ilj1 516= Fkdpsv gh frqfhqwudwlrq ã judqgh fìkhooh gdqv oh plolhx vwudwl�ì ã | ' ���fS r

Oh frh!flhqw gh glvshuvlrq dv|pswrwltxh hvw grqqì sdu
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Ghv h{sìulphqwdwlrqv uìdolvìhv gdqv oh uìjlph dv|pswrwltxh vrqw hq wuëv erq dffrug
dyhf oh prgëoh sursrvì fl0ghvvxv ^Pduoh hw do1 4<9:`1 Qrwuh remhfwli hvw gh frpsduhu oh frp0
sruwhphqw dv|pswrwltxh gx prgëoh ã ghx{ ìtxdwlrqv ã fhv uìvxowdwv1 Oh v|vwëph uhwhqx
hvw lghqwltxh dx suìfìghqw/ vhxo vd orqjxhxu hvw prgl�ìh +u*,# ' u*,/ ' �fff,/ gh idêrq
ã dxjphqwhu oh whpsv gh uìvlghqfh gx wudfhxu1 Vxu od �jxuh 517 vrqw ghvvlqìhv ohv gìulyìhv
sdu udssruw dx whpsv gh od frqfhqwudwlrq g*h"xhqw ã od vruwlh gx plolhx1 Ohv ghx{ prgëohv
+pr|hqqh gx prgëoh ã ghx{ ìtxdwlrqv/ prgëoh ã xqh ìtxdwlrq gh Pduoh hw do1 ^4<9:`, fròq0
flghqw h{dfwhphqw srxu ghv whpsv orqjv1 Oh prgëoh ã xqh ìtxdwlrq ã ìtxloleuh orfdo grqqh
xqh wuëv pdxydlvh uhsuìvhqwdwlrq gh o*ìwdohphqw gx iurqw gh frqfhqwudwlrq1 Od gl�ìuhqfh
ghv ylwhvvhv gh wudqvsruw frqyhfwli hw oh idleoh ìfkdqjh gh pdvvh hqwuh ohv ghx{ uìjlrqv vrqw
uhvsrqvdeohv gx qrq0ìtxloleuh/ ohv uìvxowdwv suìvhqwìv lfl prqwuhqw txh fhv ghx{ surfhvvxv
sk|vltxhv vrqw ohv sulqflsdohv fdxvhv gh glvshuvlrq ã judqgh ìfkhooh1

Hq uhsuhqdqw o*dqdo|vh gluhfwh gx frpsruwhphqw dv|pswrwltxh gx prgëoh ã ghx{ ìtxd0
wlrqv gìyhorssìh gdqv od sduwlh 518/ oh frh!flhqw gh glvshuvlrq orqjlwxglqdo dv|pswrwltxh
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Ilj1 517= Frpsruwhphqw dv|pswrwltxh gh gl�ìuhqwv prgëohv pdfurvfrsltxhv

gdqv oh fdv g*xq v|vwëph vwudwl�ì el0frxfkh hvw
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Hq lqwurgxlvdqw ohv h{suhvvlrqv ghv sursulìwìv pdfurvfrsltxhv +Ht1 51454/ 51455 hw 51457,/
qrxv rewhqrqv xqh h{suhvvlrq dqdo|wltxh lghqwltxh ã fhooh sursrvìh sdu ghv wudydx{ dq0
wìulhxuv ^Pduoh hw do1 4<9:/ J yhq hw do1 4<;7/ Ydorffkl 4<;<`1 Dlqvl/ oh prgëoh ã ghx{
ìtxdwlrqv grqqh dv|pswrwltxhphqw h{dfwhphqw oh frpsruwhphqw gìgxlw g*xqh dqdo|vh gl0
uhfwh ã o*ìfkhooh gh Gduf|1 Gh soxv/ oh frh!flhqw gh glvshuvlrq dv|pswrwltxh gìshqg gx
frh!flhqw g*ìfkdqjh kW1 Hq frqvìtxhqfh/ od suìvhqwh frpsdudlvrq dyhf ohv uìvxowdwv gh
Pduoh hw do1 ^4<9:` vhuw gh ydolgdwlrq gx prgëoh ã ghx{ ìtxdwlrqv/ hw prqwuh txh o*h{suhv0
vlrq h{solflwh gx frh!flhqw gh wudqvihuw gh pdvvh +Ht1 51457, sursrvìh sdu od wkìrulh gh
sulvh gh pr|hqqh hvw h{dfwh1

51; Prgëoh ã xqh ìtxdwlrq hw frpsruwhphqw dv|ps0
wrwltxh

Qrxv dyrqv yx gdqv ohv sduwlhv suìfìghqwhv txh gl�ìuhqwhv dssurfkhv +sulvh gh pr|hqqh/
frpsruwhphqw dv|pswrwltxh/ 111, frqgxlvhqw ã ghv prgëohv ã xqh ìtxdwlrq1 Srxu fkdfxq/ od
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51;1 Prgëoh ã xqh ìtxdwlrq hw frpsruwhphqw dv|pswrwltxh

píph gì�qlwlrq hvw xwlolvìh srxu od srurvlwì pdfurvfrsltxh i"j/ hw od ylwhvvh pdfurvfrsltxh
ik�lj1 Sdu frqwuh/ wurlv h{suhvvlrqv gl�ìuhqwhv gx frh!flhqw gh glvshuvlrq ã judqgh ìfkhooh
vrqw rewhqxhv +Ht1 51<5/ 51<: hw 5144<,1 Hq suhplhu olhx/ oh prgëoh ã xqh ìtxdwlrq rewhqx
sdu o*lqwhupìgldluh gh od frqglwlrq g*ìtxloleuh orfdo grqqh frpph frh!flhqw gh glvshuvlrq�

#WW
e^

�
%%

' )#

�
#W

#

�
%%

n )/ E#
W
/�%% +51463,

Fh frh!flhqw shxw íwuh rewhqx ã sduwlu gx frh!flhqw gh glvshuvlrq(WW
" hq vxssrvdqw kW

wuëv judqg/ fh txl hvw frkìuhqw dyhf o*k|srwkëvh g*ìtxloleuh orfdo txl vxssrvh ohv ìfkdqjhv
hqwuh vwudwhv wuëv udslghv1 O*ìwxgh uìdolvìh gdqv od sduwlh suìfìghqwh prqwuh txh fh prgëoh
grqqh xqh wuëv pdxydlvh uhsuìvhqwdwlrq gdqv ohv vlwxdwlrqv gh qrq0ìtxloleuh1 Rq frpsduh
fl0ghvvrxv ohv ghx{ prgëohv ã qrq0ìtxloleuh d�q gh suìflvhu ohxuv grpdlqhv g*dssolfdwlrq1

Od uìvroxwlrq dqdo|wltxh gx sureoëph gh ihuphwxuh dvvrflì dx prgëoh ã xqh ìtxdwlrq ã
qrq0ìtxloleuh +yrlu sduwlh 61418, frqgxlw ã o*h{suhvvlrq h{solflwh gx frh!flhqw gh glvshuvlrq
orqjlwxglqdo gdqv oh fdv g*xqh jìrpìwulh vwudwl�ìh +Ilj1 514,
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Fhwwh h{suhvvlrq fruuhvsrqg h{dfwhphqw dx frh!flhqw gh glvshuvlrq rewhqx sdu xqh dqdo|vh
dv|pswrwltxh ã o*ìfkhooh gh Gduf| +Ht1 5145;, hw ã fhoxl wluì gx frpsruwhphqw dv|pswr0
wltxh gx prgëoh ã ghx{ ìtxdwlrqv1 Fh suhplhu uìvxowdw vhpeoh lqgltxhu txh oh prgëoh ã
xqh ìtxdwlrq ã qrq0ìtxloleuh suìvhqwì gdqv fh wudydlo shuphw g*rewhqlu gluhfwhphqw oh frp0
sruwhphqw dv|pswrwltxh gx prgëoh ã ghx{ ìtxdwlrqv1 Fhfl hvw frq�upì sdu ghv ìwxghv
qxpìultxhv vxu ghv plolhx{ ã grxeoh0shupìdelolwì txhofrqtxhv +yrlu sduwlh 71514,1 Ohv ghx{
prgëohv ã xqh ìtxdwlrq rewhqxv sdu od pìwkrgh gh sulvh gh pr|hqqh ã judqgh ìfkhooh vrqw
ìtxlydohqwv1 Od frqvìtxhqfh sudwltxh lpsruwdqwh hvw tx*lo q*hvw sdv qìfhvvdluh gh uìvrxguh
wrxv ohv sureoëphv gh ihuphwxuh gx prgëoh ã ghx{ ìtxdwlrqv vl o*rq q*hvw lqwìuhvvì txh sdu
oh frpsruwhphqw dv|pswrwltxh1

D�q g*dujxphqwhu hw g*ìwhqguh fhwwh suhplëuh frqfoxvlrq/ g*dxwuhv frpsdudlvrqv vrqw
suìvhqwìhv lfl1 Gdqv xq wudydlo gh J yhq hw do1 ^4<;7`/ o*dqdo|vh dv|pswrwltxh gìyhorssìh
sdu Pduoh hw do1 ^4<9:` hvw ìodujlh ã ghv jìrpìwulhv vwudwl�ìhv soxv frpsoh{hv1 Ohv plolhx{
fkrlvlv vrqw lqyduldqwv vxlydqw od gluhfwlrq gh o*ìfrxohphqw/ od shupìdelolwì ìyroxh gdqv od
gluhfwlrq shushqglfxodluh vhorq xq orl olqìdluh rx sduderoltxh +Ilj1 518,1 Od glvshuvlrq ã
o*ìfkhooh gh Gduf| hvw sulvh vrlw frqvwdqwh

fdv q�4 (u ' �|e (A ' �|e +51465,

vrlw sursruwlrqqhooh ã od ylwhvvh sdu o*lqwhupìgldluh gh ghx{ glvshuvlylwìv ku/ kA

fdv q�5 (u ' ku�% (A ' kA�% +51466,

Oh frh!flhqw gh glvshuvlrq orqjlwxglqdo pdfurvfrsltxh hvw ìfulw vrxv od iruph

E#WW�%% ' i(ujn kWWu i�%j
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Ilj1 518= Sur�ov gh shupìdelolwì ìwxglìv = +d, sur�o olqìdluh +e, sur�o sduderoltxh

d�q gh glvwlqjxhu o*lq xhqfh gh od glvshuvlrq ã o*ìfkhooh gh Gduf| +i(Wj ' i(uj, hw xq
whuph gh glvshuvlrq vxssoìphqwdluh +kWWu iT%j, suryrtxì sdu ohv  xfwxdwlrqv gx fkdps gh
ylwhvvh1 Fhwwh ìfulwxuh d o*dydqwdjh gh idluh uhvvruwlu xqh glvshuvlylwì pdfurvfrsltxh kWWu /
frqvìtxhqfh ghv kìwìurjìqìlwìv1

Vxu ohv píphv sur�ov gh shupìdelolwì/ oh sureoëph gh ihuphwxuh dvvrflì dx prgëoh ã xqh
ìtxdwlrq ã qrq0ìtxloleuh hvw uìvrox dqdo|wltxhphqw1 Od sulvh hq frpswh ghv vlpsol�fdwlrqv
dssruwìhv sdu xqh jìrpìwulh vwudwl�ìh frqgxlw dx sureoëph vxlydqw

Y

Y+

�
(A

Y

Y+
K%

�
' E�% � i�%j�

Od srurvlwì hvw sulvh frqvwdqwh1 Srxu ohv ghx{ sur�ov gh shupìdelolwì ìwxglìv/ oh fkdps
gh ylwhvvh hvw gìgxlw lppìgldwhphqw1 Od ydohxu gh T% vxlyud xqh ìyroxwlrq olqìdluh rx
sduderoltxh hq irqfwlrq gh od frrugrqqìh +1 Hqvxlwh o*h{suhvvlrq gx frh!flhqw gh glvshuvlrq
orqjlwxglqdo ã judqgh ìfkhooh +Ht1 5144<, hvw wudqvirupìh hq

E#WW�%% ' i(Wjn i�%K%j
Grqf od glvshuvlylwì pdfurvfrsltxh shxw íwuh h{sulpìh vrxv od iruph

kWWu '
i�%K%j
i�%j +51467,

Ohv glvshuvlylwìv pdfurvfrsltxhv kWWu fruuhvsrqgdqw dx{ gl�ìuhqwhv vlwxdwlrqv vrqw suì0
vhqwìhv fl0ghvvrxv

(A ' �|e (A ' kA�%

sur�o olqìdluh
�

�f

�2 i�%j
(A

�

2e

�2

kA

sur�o sduderoltxh
2

�fD

�2 i�%j
(A

�

eD

�2

kA
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51;1 Prgëoh ã xqh ìtxdwlrq hw frpsruwhphqw dv|pswrwltxh

Fhv uìvxowdwv vrqw lghqwltxhv ã fhx{ suìvhqwìv sdu J yhq hw do1 ^4<;7`1 Fhv ìwxghv
suìolplqdluhv vxjjëuhqw txh oh prgëoh ã xqh ìtxdwlrq ã qrq0ìtxloleuh r�uh od srvvlelolwì
g*rewhqlu gluhfwhphqw oh frpsruwhphqw dv|pswrwltxh g*xq sureoëph jìqìudo gh wudqvsruw
plvfleoh d wudyhuv xqh vwuxfwxuh sruhxvh kìwìurjëqh txhofrqtxh1

Ghx{ uìvxowdwv lpsruwdqwv vrqw suìvhqwìv gdqv fh fkdslwuh1 Elhq vþu/ dxfxqh gìprqv0
wudwlrq q*hvw sursrvìh/ pdlv g*dsuëv ohv ìwxghv dqdo|wltxhv hw qxpìultxhv h�hfwxìhv/ lo
vhpeohudlw txh fhv frqfoxvlrqv vrlhqw mxvwhv1

� Oh prgëoh ã xqh ìtxdwlrq gìgxlw gx frpsruwhphqw dv|pswrwltxh gx prgëoh ã ghx{
ìtxdwlrqv +sduwlh 518, hw oh prgëoh ã xqh ìtxdwlrq ã qrq0ìtxloleuh +sduwlh 519, vrqw
lghqwltxhv1

� Oh prgëoh ã xqh ìtxdwlrq ã qrq0ìtxloleuh shuphw g*rewhqlu oh frh!flhqw gh glvshuvlrq
dv|pswrwltxh dvvrflì ã xq plolhx kìwìurjëqh txhofrqtxh1
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Fkdslwuh 6

Pìwkrghv qxpìultxhv

614 Uìvroxwlrq ghv sureoëphv gh ihuphwxuh

Gdqv oh exw gh fdofxohu ohv frh!flhqwv gh wudqvsruw pdfurvfrsltxhv dvvrflìv ã xq plolhx
kìwìurjëqh/ ohv wurlv sureoëphv gh ihuphwxuh suìvhqwìv gdqv od sduwlh 516 grlyhqw íwuh uìvroxv
qxpìultxhphqw vxu xqh fhooxoh xqlwdluh sìulrgltxh uhsuìvhqwdwlyh gh od vwuxfwxuh frqvlgìuìh1
Ghv lqwìjudohv ghv vroxwlrqv dssdudlvvhqw frpph ghv whuphv vrxufhv gdqv ohv ìtxdwlrqv gh
frqvhuydwlrq +Ht1 5168d/ 516<d hw 5176d,1 Fhv sureoëphv lqwìjur0gl�ìuhqwlhov shxyhqw íwuh
ìylwìv hq lqwurgxlvdqw xq fkdqjhphqw gh yduldeoh1 Sdu h{hpsoh/ srxu oh sureoëph L/ od
gìfrpsrvlwlrq vxlydqwh hvw xwlolvìh

M## ' MU# n�U#U/# M/# ' MU/ n�U/U/# +614,

O*lqwìuíw sulqflsdo ghv fhwwh gìfrpsrvlwlrq hvw g*xwlolvhu od sursulìwì gh sìulrglflwì
ghv yduldeohv gh ihuphwxuh hw oh idlw txh oh whuph lqwìjudo U/# hvw frqvwdqw vxu od fhooxoh
xqlwdluh1 Ohv ghx{ qrxyhdx{ sureoëphv gh ihuphwxuh rewhqxv vrqw vlplodluhv dx{ sureoëphv
gh gìsduw/ fhshqgdqw/ gdqv fh fdv/ ohv whuphv vrxufhv vrqw ghv frqvwdqwhv frqqxhv1 Lfl/ ohv
yhfwhxuv MU# hw MU/ grlyhqw vdwlvidluh

Sureoëph Ld

u �
�
k�l# MU#

�
n h�# ' u � �#W

# � uMU#
�
nu � h#W

# +615d,

F1O14 MU# ' MU/ vxu �#/ +615e,

F1O15 ?#/ �#W
# � uMU# n ?#/ �#W

# ' ?#/ �#W
/ � uMU/ vxu �#/ +615f,

u � Ek�l/ MU/� ' u � E#W
/ � uMU/� +615g,

Sìulrglflwì MU# Ehn *�� ' MU# Eh� MU/ Ehn *�� ' MU/ Eh� +615h,

Pr|hqqh qxooh f ' iMU#jn iMU/j +615i,
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Hqvxlwh �U# hw �U/ vrqw vroxwlrqv gx sureoëph vxlydqw

Sureoëph Le

u �
�
k�l# �U#

�
' u � �#W

# � u�U#

�
n )3�# +616d,

F1O14 �U# ' �U/ vxu �#/ +616e,

F1O15 ?#/ �#W
# � u�U# ' ?#/ �#W

/ � u�U/ vxu �#/ +616f,

u � Ek�l/ �U/� ' u � E#W
/ � u�U/�� )3�/ +616g,

Sìulrglflwì �U# Ehn *�� ' �U# Eh� �U/ Ehn *�� ' �U/ Eh� +616h,

Pr|hqqh qxooh f ' i�U#jn i�U/j +616i,

Ilqdohphqw ohv frqglwlrqv gh pr|hqqh qxooh vxu ohv yduldeohv M## hw M/# +Ht1 5168i,
shuphwwhqw gh gìwhuplqhu U/# sdu od uhodwlrq

U/# ' �iMU#j#
i�U#j# ' �iMU/j/

i�U/j/ +617,

Xqh gìfrpsrvlwlrq vlplodluh hvw lqwurgxlwh srxu oh sureoëph LL

M#/ ' MUU# n�UU#U#/ M// ' MUU/ n�UU/U#/ +618,

Sureoëph LLd

u �
�
k�l# MUU#

�
' u � �#W

# � uMUU#
�

+619d,

F1O14 MUU# ' MUU/ vxu �#/ +619e,

F1O15 ?#/ �#W
# � uMUU# ' ?#/ �#W

/ � uMUU/ n ?#/ �#W
/ vxu �#/ +619f,

u � Ek�l/ MUU/� n h�/ ' u � E#W
/ � uMUU/� nu � h#W

/ +619g,

Sìulrglflwì MUU# Ehn *�� ' MUU# Eh� MUU/ Ehn *�� ' MUU/ Eh� +619h,

Pr|hqqh qxooh f ' iMUU#jn iMUU/j +619i,

Sureoëph LLe

u �
�
k�l# �UU#

�
' u � �#W

# � u�UU#

�� )3�# +61:d,

F1O14 �UU# ' �UU/ vxu �#/ +61:e,

F1O15 ?#/ �#W
# � u�UU# ' ?#/ �#W

/ � u�UU/ vxu �#/ +61:f,

u � Ek�l/ �UU/� ' u � E#W
/ � u�UU/� n )3�/ +61:g,

Sìulrglflwì �UU# Ehn *�� ' �UU# Eh� �UU/ Ehn *�� ' �UU/ Eh� +61:h,

Pr|hqqh qxooh f ' i�UU#jn i�UU/j +61:i,

79



6141 Uìvroxwlrq ghv sureoëphv gh ihuphwxuh

Gh píph/ ohv uhodwlrqv vxu M#/ hw M// +Ht1 516<i, lpsrvhqw

U#/ ' �iMUU/j
/

i�UU/j/ ' �iMUU#j#
i�UU#j# +61;,

Gdqv oh fdv gx sureoëph LLL/ xq qrxyhdx fkdqjhphqw gh yduldeoh vxu r# hw r/ frqgxlw ã

r# ' rU# � kW r/ ' rU/ � kW +61<,

Oh sureoëph gh ihuphwxuh dvvrflì hvw

Sureoëph LLLd

u � Ek�l#rU#� ' u �
�
#W

# � urU#
�� )3�# +6143d,

F1O14 rU# ' rU/ vxu �#/ +6143e,

F1O15 ?#/ �#W
# � urU# ' ?#/ �#W

/ � urU/ vxu �#/ +6143f,

u � Ek�l/r/� ' u � E#W
/ � ur/� n )3�/ +6143g,

Sìulrglflwì rU# Ehn *�� ' rU# Eh� rU/ Ehn *�� ' rU/ Eh� +6143h,

Pr|hqqh qxooh irU#j# ' f +6143i,

O*rewhqwlrq gh fhv fkdpsv vfdodluhv prgl�ìv rU# hw rU// grqqh od srvvlelolwì gh gìwhu0
plqhu gluhfwhphqw oh frh!flhqw gh wudqvihuw gh pdvvh dyhf od uhodwlrq

kW '
�

irU/j/ +6144,

Vxlwh dx{ gìfrpsrvlwlrqv h�hfwxìhv/ ohv sureoëphv Le/ LLe/ LLLd vrqw lghqwltxhv1 Ohv
fkdpsv vfdodluhv �U#/ �U// �UU# hw �UU/ shxyhqw íwuh gìgxlw h{solflwhphqw ã sduwlu gh
od uìvroxwlrq qxpìultxh gx sureoëph LLLd1 Ilqdohphqw/ srxu gìwhuplqhu o*hqvhpeoh ghv
frh!flhqwv h�hfwliv ã judqgh ìfkhooh dvvrflìv ã xqh fhooxoh grqqìh/ vhxohphqw wurlv sureoëphv
gl�ìuhqwlhov fodvvltxhv grlyhqw íwuh uìvroxv +Sureoëphv Ld/ LLd/ LLLd,1

Ohv wurlv sureoëphv vrqw vlplodluhv/ idlvdqw lqwhuyhqlu xq whuph frqyhfwli hw xq whuph
gl�xvli1 Rq uhfhqvh gl�ìuhqwhv pìwkrghv gh uìvroxwlrq ghv ìtxdwlrqv dx{ gìulyìhv sduwlhoohv
+gl�ìuhqfhv �qlv/ yroxphv �qlv/ ìoìphqwv �qlv,1 Od pìwkrgh gh glvfuìwlvdwlrq grlw yìul�hu
ghx{ h{ljhqfhv sulqflsdohv ^Xujhool 4<<;` =

� oh uhvshfw orfdo gx sulqflsh gh frqvhuydwlrq gh od pdvvh sdu od pìwkrgh >

� od erqqh suìflvlrq gx fdofxo ghv  x{/ píph srxu ghv plolhx{ iruwhphqw kìwìurjëqhv
suìvhqwdqw ghv glvfrqwlqxlwìv lpsruwdqwhv ghv sursulìwìv sk|vltxhv1

Ohv ghx{ sduwlhv vxlydqwhv gìwdloohqw o*lqwìjudwlrq qxpìultxh gh fkdfxq gh fhv ghx{
whuphv1
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61414 Lqwìjudwlrq gx whuph gl�xvli

Srxu uhsuìvhqwhu sk|vltxhphqw od glvshuvlrq k|gurg|qdpltxh ã o*ìfkhooh gh Gduf|/ od
irupxodwlrq gh Ehdu ^Ehdu 4<94` d ìwì dgrswìh

(W
�� '

�
kA m�mn(ess

�
B�� n Eku � kA �

����
m�m +6145,

rü (W
�� hvw xq frh!flhqw gx whqvhxu gh glvshuvlrq #W/ �� hvw xqh frpsrvdqwh gx yhfwhxu

ylwhvvh �1 Gdqv fhwwh gì�qlwlrq/ od glvshuvlrq orfdoh #W gìshqg qrq0olqìdluhphqw gh od
ylwhvvh orfdoh � sdu o*lqwhupìgldluh gh ghx{ glvshuvlylwìv ku hw kA / hw g*xq frh!flhqw gh
gl�xvlrq h�hfwlyh (ess 1 Fh frh!flhqw uhsuìvhqwh oh skìqrpëqh gh gl�xvlrq proìfxodluh
lvrwursh hw suhqg hq frpswh od wruwxrvlwì gx plolhx ã o*ìfkhooh gx sruh1 Fhwwh irupxodwlrq
frqgxlw ã xq whqvhxu gh glvshuvlrq frpsohw1 Gdqv fh fdv/ xq vfkìpd fodvvltxh ã 8 srlqwv
+: srlqwv hq 60G, qh shxw sdv suhqguh hq frpswh o*h�hw ghv whuphv h{wud0gldjrqdx{ gx
whqvhxu gh glvshuvlrq1 Srxu rewhqlu xqh erqqh dssur{lpdwlrq gh o*rsìudwhxu gl�xvli/ <
srlqwv gh glvfuìwlvdwlrq +5: srlqwv hq 60G, vrqw qìfhvvdluhv1 Gh soxv/ ohv vfkìpdv ã < srlqwv
dffurlvvhqw jìqìudohphqw od suìflvlrq hw uìgxlvhqw ohv h�hwv g*rulhqwdwlrq gxpdloodjh1 Xujhool
^Xujhool 4<<;` frpsduh ghx{ vfkìpdv gl�ìuhqwv vxu ghx{ pdloodjhv +gldjrqdo hw sdudooëoh,/
hw phw hq ìylghqfh xq h�hw g*rulhqwdwlrq gx pdloodjh wuëv qhw dyhf xq vfkìpd ã 8 srlqwv/
txl hvw vxssulpì dyhf xq vfkìpd ã < srlqwv1

Hq frqvìtxhqfh/ xq qrxyhdx vfkìpd qxpìultxh orfdohphqw frqvhuydwli/ uhvshfwdqw od
frqwlqxlwì gx  x{ hvw lpsoìphqwì lfl1 Fhwwh pìwkrgh/ edvìh vxu xqh irupxodwlrq dx{ yr0
oxphv �qlv/ d ìwì suìvhqwìh srxu od suhplëuh irlv sdu Hgzdugv hw Urjhuv ^4<<7` srxu od
sulvh hq frpswh ghv whqvhxuv gh shupìdelolwì frpsohwv gdqv od uìvroxwlrq ghv ìtxdwlrqv gh
Gduf|1 Gdqv oh exw g*h{soltxhu fodluhphqw ohv gl�ìuhqwhv ìwdshv srxu sduyhqlu dx vfkìpd
�qdo/ xq gìyhorsshphqw hq ghx{ glphqvlrqv hvw suìvhqwì lfl1

Srxu rewhqlu xq sureoëph frqwlqx g*xqh vhxoh lqfrqqxh vxu wrxwh od fhooxoh/ rq v*lqwìuhvvh
ã od yduldeoh gh ihuphwxuh r/ gì�qlh sdu

r'

�
rU# gdqv #
rU/ gdqv /

+6146,

Od irupxodwlrq dx{ yroxphv �qlv gh o*rsìudwhxu gl�xvliu�E#W � ur� v*ìfulw vrxv od iruph gh
o*lqwìjudoh gh fh whuph vxu oh yroxph gh frqwu÷oh T fruuhvsrqgdqw ã xqh pdlooh1 Od iurqwlëuh
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gh fhwwh pdlooh hvw qrwìh YT 1

�

T

]
T

Eu � E#W � ur�� _T '
�

T

L
YT

E? � E#W � ur�� _7 '

�

B%
E(W

%% E�n �*2c ��
Yr

Y%
E� n �*2c ���(W

%% E�� �*2c ��
Yr

Y%
E�� �*2c ��

n(W
%+ E� n �*2c ��

Yr

Y+
E�n �*2c ���(W

%+ E�� �*2c ��
Yr

Y+
E�� �*2c ���

n
�

B+
E(W

+% E�c � n �*2�
Yr

Y%
E�c � n �*2��(W

+% E�c � � �*2�
Yr

Y%
E�c � � �*2�

n(W
++ E�c � n �*2�

Yr

Y+
E�c � n �*2��(W

++ E�c � � �*2�
Yr

Y+
E�c � � �*2�� +6147,

Xq pdloodjh fduwìvlhq uìjxolhu hvw xwlolvì/ ohv lqfrqqxhv vfdodluhv r vrqw srvlwlrqqìhv dx
fhqwuh ghv pdloohv1 Ohv frh!flhqwv gh glvshuvlrq vrqw vxssrvìv frqwlqxv ã o*lqwìulhxu gh
fkdtxh pdlooh/ hw shxyhqw ydulhu gh idêrq lpsruwdqwh dx{ lqwhuidfhv ã fdxvh ghv kìwìurjì0
qìlwìv1 Od gl!fxowì hqjhqguìh sdu od glvfuìwlvdwlrq g*xq whqvhxu frpsohw hvw od qìfhvvlwì gh
frqqdñwuh oh judglhqw gh r vxlydqw ohv ghx{ gluhfwlrqv dx{ lqwhuidfhv1 Srxu sduyhqlu ã fhw
remhfwli/ fkdtxh pdlooh hvw vxeglylvìh hq txdwuh sduwlhv +Ilj1 614,/ vxu ohvtxhoohv rq lpsrvh
xqh yduldwlrq olqìdluh gh o*lqfrqqxh r1 F*hvw ã gluh/ vxu fkdtxh txduw gh pdlooh/ ghv judglhqwv
frqvwdqwv gh od yduldeoh uhfkhufkìh vrqw gì�qlv sdu

r ' ��%n��+ n � +6148,

� '
Yr

Y%
� '

Yr

Y+
+6149,

Fhv judglhqwv shxyhqw íwuh h{solflwìv ã o*dlgh ghv lqfrqqxhv dx fhqwuh ghv pdloohv r�c�/
hw ghv lqfrqqxhv dx{ lqwhuidfhv r�� / r�./ r�7/ 111 Gdqv od }rqh 4 gh od pdlooh ghvvlqìh gdqv
od �jxuh 614/ qrxv dyrqv

� '
Yr

Y%
'

e

�

r�c� n r�. � 2r��
_%

+614:,

� '
Yr

Y+
'

e

�

r�c� � 2r�. n r��
_+

+614;,

Dyhf fhv h{suhvvlrqv jìqìudohv gx judglhqw +Ht1 614: hw 614;,/ ohv frqglwlrqv dx{ olplwhv
+Ht1 6143e hw 6143f, vrqw h{solflwìhv dx{ lqwhuidfhv srxu xq jurxsh gh txdwuh pdloohv +Ilj1
615,1 Od suhplëuh frqglwlrq dx{ olplwhv +6143e, +frqwlqxlwì gh od yduldeoh gh ihuphwxuh dx{
lqwhuidfhv, hvw sulvh hq frpswh lpsolflwhphqw hq lqwurgxlvdqw od píph lqfrqqxh ã o*lqwhuidfh
gh ghx{ pdloohv dgmdfhqwhv +r� / r7/ r./ r` �1

Od ghx{lëph frqglwlrq dx{ olplwhv +6143f, hvw ìfulwh

dx srlqw Q hw V G (%%
Yr

Y%
n(%+

Yr

Y+
' (%%

Yr

Y%
n(%+

Yr

Y+
+614<,

dx srlqw H hw Z G (+%
Yr

Y%
n(++

Yr

Y+
' (+%

Yr

Y%
n(++

Yr

Y+
+6153,
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Vi,j

V3S

V2W

V4S

V2N

V4W
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Ilj1 614= Srvlwlrqqhphqw ghv lqfrqqxhv vxu xqh pdlooh

Hq xwlolvdqw ohv irupxodwlrqv gx judglhqw +Ht1 614: hw 614;, hw xqh h{suhvvlrq gh od
glvshuvlrq orfdoh ydodeoh hq wrxw srlqw/ ohv txdwuh frqglwlrqv dx{ olplwhv suìfìghqwhv gh0
ylhqqhqw +od txdqwlwì " hvw fkrlvlh wuëv shwlwh/ hooh d srxu u÷oh g*lqgltxhu gh txho f÷wì gh
o*lqwhuidfh hvw fdofxoì oh frh!flhqw gh glvshuvlrq,

dx srlqw Q =
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dx srlqw V =
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Vi,j

Vi,j-1

Vi-1,j

Vi-1,j-1

VN

VE

VS

VW
i

j

Ilj1 615= Srvlwlrqqhphqw ghv lqfrqqxhv srxu o*ìfulwxuh ghv frqglwlrqv dx{ olplwhv

dx srlqw H =
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dx srlqw Z =
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Fh v|vwëph gh txdwuh ìtxdwlrqv phw hq uhodwlrq ohv txdwuh lqfrqqxhv dx{ lqwhuidfhv +r� /
r7/ r./ r` ,/ dyhf ohv txdwuh lqfrqqxhv dx{ fhqwuhv ghv pdloohv +r�c�/ r�3�c�/ r�c�3�/ r�3�c�3�,1
O*hqvhpeoh ghv frqglwlrqv dx{ olplwhv srxu ohv txdwuh pdloohv frqfhuqìhv shxw íwuh plv vrxv
od iruph pdwulflhooh vxlydqwh

5S '

5997
r�c�
r�3�c�
r�c�3�
r�3�c�3�

6::8 5U '
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Ilj1 616= Gìfrxsdjh g*xqh pdlooh srxu xq sureoëph wul0glphqvlrqqho

Xqh lqyhuvlrq dqdo|wltxh gh fh v|vwëph g*ìtxdwlrqv grqqh od srvvlelolwì g*h{sulphu gluhf0
whphqw ohv lqfrqqxhv dx{ lqwhuidfhv hq irqfwlrq ghv lqfrqqxhv dx{ fhqwuhv ghv pdloohv

5U ' � � 5� dyhf � ' E�U�
3� ��� +615:,

Fhv uhodwlrqv vrqw hqvxlwh xwlolvìhv srxu h{solflwhu ohv judglhqwv +Ht1 614: hw 614;,/ txl
lqwhuylhqqhqw gdqv od irupxodwlrq dx{ yroxphv �qlv gh o*rsìudwhxu gl�xvli +Ht1 6147,1 Ilqd0
ohphqw/ < pdloohv +od pdlooh fruuhvsrqgdqw dx yroxph gh frqwu÷oh/ hw ohv ; pdloohv dgmdfhqwhv,
vrqw qìfhvvdluhv srxu glvfuìwlvhu fruuhfwhphqw oh whuph gl�xvli1

sEr�c�c r�3�c�c r�n�c�c r�c�3�c r�3�c�3�c r�n�c�3�c r�c�n�c r�3�c�n�c r�n�c�n�� ' & +615;,

Xqh gìpdufkh vlplodluh shxw íwuh h{wudsroìh dx{ v|vwëphv wulglphqvlrqqhov1 Ohv fho0
oxohv gx pdloodjh vrqw sduwdjìhv hq kxlw uìjlrqv +Ilj1 616,1 O*ìfulwxuh ghv frqglwlrqv dx{
olplwhv frqgxlw ã xq v|vwëph ã 45 ìtxdwlrqv +Ht1 6159,/ txl grlw/ gdqv fh fdv/ íwuh uìvrox
qxpìultxhphqw1

61415 Lqwìjudwlrq gx whuph frqyhfwli

Od vhfrqgh gl!fxowì uhqfrqwuìh gdqv od uìvroxwlrq ghv sureoëphv gh ihuphwxuh uhsrvh
vxu o*dssur{lpdwlrq gx whuph gh frqyhfwlrq1 Oruvtxh od frqyhfwlrq hvw lpsruwdqwh +judqg
qrpeuh gh Sìfohw,/ ohv gl�ìuhqwv vfkìpdv qxpìultxhv h{lvwdqwv rqw srxu sduwlfxodulwì g*lq0
wurgxluh vrlw gh od gl�xvlrq qxpìultxh/ vrlw ghv rvfloodwlrqv1 Od gl�xvlrq qxpìultxh prgl�h
od iruph gh od vroxwlrq wdqglv txh ohv rvfloodwlrqv jìqëuhqw ghv vroxwlrqv qrq sk|vltxhv +sdu
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6141 Uìvroxwlrq ghv sureoëphv gh ihuphwxuh

h{hpsoh xqh vroxwlrq qìjdwlyh srxu od frqfhqwudwlrq gdqv oh fdv gx gìsodfhphqw g*xq iurqw,1
Od glvfuìwlvdwlrq gx whuph gh frqyhfwlrq

�
Yr

Y%
+615<,

sdu xq vfkìpd g*ruguh xq fruuhvsrqg ã od glvfuìwlvdwlrq g*xq vfkìpd fhqwuì gx ghx{lëph
ruguh gx whuph ^Euxqhdx 4<;<`

�
Yr

Y%
� Y

Y%

�
B%

2
m�m Yr

Y%

�
+6163,

Srxu dqqxohu od gl�xvlrq qxpìultxh lqwurgxlwh sdu xq vfkìpd gìfhqwuì gx suhplhu
ruguh/ xq whuph gh fruuhfwlrq orfdoh hvw dmrxwì gdqv o*ìtxdwlrq lqlwldoh1 Oh qrxyhdx vfkìpd
rewhqx hvw gx ghx{lëph ruguh hw fruuhvsrqg ã od glvfuìwlvdwlrq gh o*ìtxdwlrq

u � Ek�lr� nu � E, � ur� ' u � E#W � ur� +6164,

rü

, '

�
0% mk�l%m f

f 0+ mk�l+m
�

+6165,

Oruvtxh od glvshuvlrq sk|vltxh hvw dvvh} lpsruwdqwh/ 0% suhqg od ydohxu B%
2
+B+
2
srxu 0+,/

fh txl fruuhvsrqg h{dfwhphqw ã od glvshuvlrq duwl�flhooh gx vfkìpd lqlwldo1 Dx frqwudluh/
oruvtxh od glvshuvlrq sk|vltxh gx sureoëph ghylhqw idleoh/ lo idxw yhloohu ã frqvhuyhu xqh
ìtxdwlrq joredoh hoolswltxh +rx sduderoltxh,1 Srxu yìul�hu fhwwh frqglwlrq/ ohv ydohxuv sursuhv
gx whqvhxu gh glvshuvlrq �qdo +Ht1 6166, grlyhqw íwuh srvlwlyhv rx qxoohv +Ht1 6167 hw 6168,1

#W �, '

�
(%% � 0% mk�l%m (%+

(+% (++ � 0+ mk�l+m
�

+6166,

Fh txl frqgxlw dx{ lqìjdolwìv vxlydqwhv

E(%% � 0% mk�l%m� n E(++ � 0+ mk�l+m� A f +6167,

E(%% � 0% mk�l%m� E(++ � 0+ mk�l+m��(%+(+% A f +6168,

Fhv ghx{ uhodwlrqv qh vrqw sdv vx!vdqwhv srxu gìwhuplqhu xq frxsoh gh frh!flhqwv
fruuhfwliv +0%/ 0+,1 Qrxv dyrqv fkrlvl gh pd{lplvhu oh surgxlw 0% � 0+/ srxu frqwudlqguh od
vroxwlrq1 Xqh uhfkhufkh glfkrwrpltxh vlpsoh shuphw/ srxu fkdtxh fhooxoh gx pdloodjh/ gh
gìwhuplqhu od fruuhfwlrq orfdoh ã dmrxwhu dx{ ìtxdwlrqv gh frqvhuydwlrq ghv sureoëphv gh
ihuphwxuh1

Ilqdohphqw/ od glvfuìwlvdwlrq gx whuph frqyhfwli dyhf xq vfkìpd gìfhqwuì dprqw dqwl0
gl�xvì frqgxlw ã
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Xqh ìfulwxuh ìtxlydohqwh hvw srvvleoh gdqv ohv dxwuhv gluhfwlrqv gh o*hvsdfh1

61416 Fdofxo ghv sursulìwìv pdfurvfrsltxhv

Oh v|vwëph olqìdluh �qdo hvw uìvrox dyhf xqh pìwkrgh lwìudwlyh gh uhod{dwlrq +pìwkrgh
VRU = Vxffhvvlyh Ryhu Uhod{dwlrq, txl d ìwì fkrlvlh ã fdxvh gh vd frpsdflwì/ qrwdpphqw
hq 6G1 Joredohphqw/ oh vfkìpd suìvhqwì lfl hvw g*ruguh ghx{ oruvtxh od fruuhfwlrq gh od
gl�xvlrq qxpìultxh hvw pd{lpdoh/ fh txl fruuhvsrqg ã xq qrpeuh gh Sìfohw gh pdlooh
lqiìulhxu ã ghx{1 Hq sudwltxh/ dyhf od irupxodwlrq gh od glvshuvlrq orfdoh hq irqfwlrq gh od
ylwhvvh sursrvìh +Ht1 6145,/ qrxv rewhqrqv gh erqv uìvxowdwv píph srxu ghv qrpeuhv gh
Sìfohw gh fhooxoh +Ht1 715, ìohyìv1

Od ghx{lëph ìwdsh frqvlvwh ã fdofxohu ohv sursulìwìv h�hfwlyhv ã judqgh ìfkhooh ã sduwlu
ghv fkdpsv vfdodluhv hw yhfwrulhov ghv yduldeohv gh ihuphwxuh1 Hq xwlolvdqw ohv uhodwlrqv
hqwuh ohv lqfrqqxhv dx{ lqwhuidfhv hw ohv lqfrqqxhv dx{ fhqwuhv ghv pdloohv +Ht1 615:,/ hw
ohv irupxodwlrqv ghv judglhqwv orfdx{ +Ht1 614: hw 614;, gì�qlhv dx sdudjudskh suìfìghqw/
lo hvw srvvleoh gh fdofxohu hq wrxw srlqw gx plolhx frqvlgìuì ohv judglhqwv ghv yduldeohv gh
ihuphwxuh1 Ohv frh!flhqwv pdfurvfrsltxhv gx prgëoh ã ghx{ ìtxdwlrqv +Ht1 5183 ã 518:,
vrqw doruv rewhqxv gluhfwhphqw ã sduwlu gh pr|hqqhv vsdwldohv idlvdqw lqwhuyhqlu ohv yduldeohv
gh ihuphwxuh1

61417 Dglphqvlrqqhphqw ghv ìtxdwlrqv

Gdqv od vxlwh gx wudydlo/ ohv ìtxdwlrqv hw ohv uìvxowdwv suìvhqwìv vrqw dglphqvlrqqìv1
O*lqwìuíw g*xqh whooh gìpdufkh hvw gh phwwuh hq ìylghqfh ohv qrpeuhv vdqv glphqvlrq txl
frqwu÷ohqw oh wudqvsruw pdfurvfrsltxh hw gh gìjdjhu dlqvl ohv fdudfwìulvwltxhv orfdohv lqgì0
shqgdqwhv1 Sdu h{hpsoh/ srxu xqh ìwxgh gh vhqvlelolwì +yrlu sduwlh 715,/ lo hvw lqglvshqvdeoh
gh frqqdñwuh ohv sdudpëwuhv ã o*ìfkhooh orfdoh txl rqw xqh lq xhqfh vxu ohv sursulìwìv ã
judqgh ìfkhooh1 Gdqv xq suhplhu whpsv/ o*dglphqvlrqqhphqw ghv sureoëphv gh ihuphwxuh
hvw gìwdlooìh lfl1 Oh srlqw gh gìsduw hvw o*ìtxdwlrq jrxyhuqdqw od yduldeoh gh ihuphwxuh MU#
gx sureoëph Ld +Ht1 615d,

u �
�
k�l# MU#

�
n h�# ' u � �#W

# � uMU#
�
nu � h#W

# +616:,

O*dglphqvlrqqhphqw hvw uìdolvì ã o*dlgh gx frh!flhqw gh gl�xvlrq h�hfwlyh (ess / gh
od wdlooh gh od fhooxoh sìulrgltxh uhsuìvhqwdwlyh gx plolhx kìwìurjëqh ,c gh od ylwhvvh gh
uìiìuhqfh T6 fdofxoìh ìwdqw od qruph gh od ylwhvvh pr|hqqh ã judqgh ìfkhooh

�6 ' mik�ljm +616;,

D�q gh uhqguh od fhooxoh xqlwdluh/ xq fkdqjhphqw gh yduldeoh g*hvsdfh hvw sulv gh od iruph

) '
 

,
+616<,
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6141 Uìvroxwlrq ghv sureoëphv gh ihuphwxuh

Grqf ohv rsìudwhxuv gh gìulydwlrqv sdu udssruw ã od yduldeoh g*hvsdfh lqlwldoh  v*ìfulyhqw
pdlqwhqdqw

u '
�

,
u) +6173,

O*ìtxdwlrq 616: ghylhqw
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Lo hvw hqvxlwh srvvleoh gh idluh dssdudñwuh oh frh!flhqw gh gl�xvlrq (ess hw od ylwhvvh gh
uìiìuhqfh L hq pxowlsoldqw o*ìtxdwlrq suìfìghqwh sdu ,*(ess
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Gëv oruv wrxv ohv whuphv gh fhwwh ìtxdwlrq vrqw ghv txdqwlwìv vdqv glphqvlrq/ rq lghqwl�h
dlqvl

� Xqh ylwhvvh dglphqvlrqqìh
k�l
�6

� Xq qrpeuh gh Sìfohw ã judqgh ìfkhooh rx qrpeuh gh Sìfohw gh fhooxoh

�e '
�6,

(ess
+6176,

� Xq whqvhxu gh glvshuvlrq dglphqvlrqqìh
#W

(ess
1 Hq xwlolvdqw od irupxodwlrq gh od glv0

shuvlrq ã o*ìfkhooh orfdoh grqqìh sdu o*ìtxdwlrq 6145
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Fhwwh ìfulwxuh idlw uhvvruwlu ghv glvshuvlylwìv dglphqvlrqqìhv
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O*remhfwli gh o*dglphqvlrqqhphqw hvw gh gìjdjhu ghv qrpeuhv fdudfwìulvwltxhv hw ohv
sdudpëwuhv lqgìshqgdqwv1 Dlqvl/ gdqv qrwuh fdv/ ohv sureoëphv gh ihuphwxuh vrqw frqwu÷oìv
sdu oh qrpeuh gh Sìfohw ã judqgh ìfkhooh/ ohv glvshuvlylwìv dglphqvlrqqìhv hw oh fkdps
gh ylwhvvh qrupdolvì1 Xq wudlwhphqw vlplodluh hvw dssoltxì dx{ ìtxdwlrqv gx sureoëph Le1
Ilqdohphqw od vroxwlrq joredoh gx sureoëph L hvw hooh dxvvl grqqìh vrxv iruph dglphqvlrqqìh
sdu

M##
,

hw
M/#
,

+617:,

D sduwlu gh fhv fkdpsv gh yduldeoh gh ihuphwxuh/ ohv sursulìwìv h�hfwlyhv ã judqgh ìfkhooh
vrqw fdofxoìhv h{solflwhphqw1 Sdu h{hpsoh/ oh whqvhxu gh glvshuvlrq sulqflsdo srxu od uìjlrq
# hvw ìfulw
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O*rsìudwhxu gh sulvh gh pr|hqqh qh idlw sdv lqwhuyhqlu od wdlooh gh od fhooxoh/ sdu frqwuh
o*rsìudwhxu judglhqw ghylhqw
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rü wrxv ohv whuphv sduwlflsdqw gdqv fhwwh uhodwlrq vrqw dglphqvlrqqìv1
Gh píph oh frh!flhqw frqyhfwli �## hvw grqqì sdu
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sxlv plv vrxv od iruph
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O*h{suhvvlrq �qdo gh �## hvw
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6141 Uìvroxwlrq ghv sureoëphv gh ihuphwxuh

G*xqh pdqlëuh dqdorjxh/ wrxv ohv frh!flhqwv lqwhuyhqdqw gdqv oh prgëoh ã ghx{ ìtxd0
wlrqv vrqw plv vrxv iruph dglphqvlrqqhooh1 Dlqvl ohv sursulìwìv h�hfwlyhv ã judqgh ìfkhooh
vrqw ìfulwhv
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Sdu od vxlwh/ rq d wrxw lqwìuíw ã h�hfwxhu oh píph w|sh gh wudqvirupdwlrq ylv ã ylv ghv
ìtxdwlrqv gh wudqvsruw ã judqgh ìfkhooh1 Oh exw hvw gh uhwurxyhu gdqv oh prgëoh ã ghx{
ìtxdwlrqv/ ohv frh!flhqwv dglphqvlrqqìv suìvhqwìv fl0ghvvxv1 O*ìtxdwlrq pdfurvfrsltxh gì0
fulydqw oh wudqvsruw gdqv od uìjlrq # hvw
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Oh fkdqjhphqw gh yduldeoh hvw lqwurgxlw gdqv ohv rsìudwhxuv gh gìulydwlrq/ sxlv o*ìtxdwlrq
hvw pxowlsolìh sdu ,2*(ess
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Dlqvl/ rq yrlw dssdudñwuh xq whpsv dglphqvlrqqì gì�ql sdu

|W '
|(ess

,2
+6193,

Gdqv od vxlwh gx wudydlo/ qrxv qh wudydloohurqv tx*dyhf ghv txdqwlwìv dglphqvlrqqìhv/ fdu
ohv uìvxowdwv suìvhqwìv rqw dlqvl xq fdudfwëuh soxv jìqìudo1 Gh píph/ ohv vlpxodwlrqv orfdohv
hw pdfurvfrsltxhv vrqw h�hfwxìhv gdqv oh qrxyho hvsdfh whpsruho gì�ql suìfìghpphqw1
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Ilj1 617= Plolhx vwudwl�ì el0frxfkh

61418 Uìvroxwlrq dqdo|wltxh srxu ghv jìrpìwulhv vlpsohv = Ydol0
gdwlrq ghv frghv gh fdofxo

Gdqv oh exw gh ydolghu ohv frghv gh fdofxo plv hq sodfh/ xqh uìvroxwlrq dqdo|wltxh ghv
sureoëphv gh ihuphwxuh vxu xqh jìrpìwulh vlpsoh hvw sursrvìh gdqv fhwwh sduwlh1 Yx od frp0
soh{lwì ghv ìtxdwlrqv/ vhxohv ghv jìrpìwulhv vwudwl�ìhv shxyhqw íwuh derugìhv1 Qrxv frqvl0
gìurqv xq v|vwëph el0glphqvlrqqho sìulrgltxh vxlydqw od gluhfwlrq +/ hw xqliruph vxlydqw
% +Ilj1 617,1 D�q gh idluh dssdudñwuh ohv whuphv h{wud0gldjrqdx{ gx whqvhxu gh glvshuvlrq/
od gluhfwlrq gh o*ìfrxohphqw hvw txhofrqtxh sdu udssruw ã od vwudwl�fdwlrq1 Oh udssruw ghv
ylwhvvhv sdudooëohv ã od vwudwl�fdwlrq �#*�/ +vhorq od gluhfwlrq %, hvw sursruwlrqqho dx uds0
sruw ghv shupìdelolwìv gdqv fkdtxh uìjlrq/ od frpsrvdqwh qrupdoh ã od vwudwl�fdwlrq �� gh
od ylwhvvh hvw lghqwltxh gdqv fkdtxh vwudwh1 Ohv ìsdlvvhxuv gh fkdtxh vwudwh vrqw qrwìhv ,#/
,/1

Vhxohv ohv ìwdshv gh fdofxo gx sureoëph LLLd +Ht1 6143d ã 6143i, vrqw suìvhqwìhv lfl/
oh wudlwhphqw ghv dxwuhv sureoëphv ìwdqw vlplodluh1 O*xqliruplwì gh od fhooxoh vxlydqw od
gluhfwlrq %/ lpsrvh tx*dxfxqh judqghxu qh gìshqgh gh od yduldeoh %1 Gdqv fhv frqglwlrqv
ohv yduldeohv gh ihuphwxuh shxyhqw v*ìfuluh

rU# ' sE+� rU/ ' }E+� +6194,

Ohv ghx{ ìtxdwlrqv gh frqwlqxlwì gdqv fkdtxh uìjlrq +Ht1 6143d hw 6143g, vrqw doruv
vlpsol�ìhv vrxv od iruph
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Hq srvdqw
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fhv ghx{ ìtxdwlrqv gl�ìuhqwlhoohv dgphwwhqw ghv vroxwlrqv vlpsohv gìshqgdqwhv gh ghx{
frqvwdqwhv
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Od sulvh hq frpswh ghv frqglwlrqv dx{ olplwhv +Ht1 6143e hw 6143e, hw gh od frqglwlrq
gh pr|hqqh qxooh +Ht1 6143i, shuphw od gìwhuplqdwlrq ghv txdwuh frqvwdqwhv �#/ �// �#/
�/1 Vxu xqh fhooxoh vwudwl�ìh/ fhv frqglwlrqv vxssoìphqwdluhv vrqw grqqìhv sdu
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Vxu od edvh ghv ìtxdwlrqv 6198 hw 6199/ ohv txdwuh uhodwlrqv suìfìghqwhv vrqw plvhv vrxv
iruph pdwulflhooh
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Ohv txdwuh frh!flhqwv +�#/ �#/ �// �/, vrqw gìwhuplqìv hq lqyhuvdqw qxpìultxhphqw fh
v|vwëph olqìdluh1 Píph vl fhwwh ìwdsh hvw uìdolvìh qxpìultxhphqw/ od gìpdufkh joredoh hvw
dqdo|wltxh fdu hooh grqqh ohv yduldwlrqv h{dfwhv ghv yduldeohv gh ihuphwxuh1 O*rewhqwlrq ghv
h{suhvvlrqv h{solflwhv ghv sursulìwìv pdfurvfrsltxhv hq irqfwlrq ghv sdudpëwuhv orfdx{ hvw
srvvleoh pdlv frpsoh{h1 Oruvtxh od frpsrvdqwh gh ylwhvvh shushqglfxodluh dx{ vwudwhv ��
hvw qxooh +fdv gx plolhx vwudwl�ì ìwxglì gdqv od sduwlh 51:,/ xqh lqyhuvlrq dqdo|wltxh dxwrulvh
o*ìfulwxuh h{solflwh ghv frh!flhqwv ã judqgh ìfkhooh +Ht1 51454 ã 51457,1
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Frqqdlvvdqw ohv yduldeohv gh ihuphwxuh +Ht1 6198 hw 6199,/ lo hvw srvvleoh gh fdofxohu ohv
sursulìwìv h�hfwlyhv ã judqgh ìfkhooh dvvrflìhv dx sureoëph LLL grqqìhv sdu
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Srxu od frpsdudlvrq dyhf ohv vroxwlrqv qxpìultxhv ghv sureoëphv gh ihuphwxuh/ oh fkrl{
ghv sdudpëwuhv orfdx{ hvw +ohv glvshuvlylwìv vrqw lghqwltxhv gdqv ohv ghx{ uìjlrqv,

,# ' f�� ,/ ' f�. +61:8,

�# ' �ff �/ ' � �� ' �f +61:9,

ku ' f�� kA ' f�f� (ess
# ' � (ess

/ ' f�D +61::,

Od uìvroxwlrq qxpìultxh d ìwì h�hfwxìh srxu ghx{ ud!qhphqwv gl�ìuhqwv gx pdloodjh
gdqv od gluhfwlrq + +o*xq dyhf 83 pdloohv/ o*dxwuh dyhf 43 pdloohv,1 Ohv �jxuhv 618/ 619/ 61:
suìvhqwhqw ohv frqiurqwdwlrqv hqwuh vroxwlrqv dqdo|wltxhv hw vroxwlrqv qxpìultxhv srxu ohv
sureoëphv L hw LLL1 Dyhf xqh glvfuìwlvdwlrq vx!vdqwh/ o*huuhxu jìqìuìh sdu od uìvroxwlrq qx0
pìultxh hvw txdvlphqw qxooh +ìfduw pd{lpxp lqiìulhxu ã 318(,1 Píph dyhf xq ud!qhphqw
pìglrfuh +43 pdloohv,/ ohv yduldwlrqv gh fkdtxh yduldeoh vrqw dvvh} elhq uhsuìvhqwìhv1

O*ìwxgh ghv sursulìwìv pdfurvfrsltxhv fdofxoìhv +Wdeohdx{ 614 hw 615, idlw uhvvruwlu od
gl�ìuhqfh hqwuh ohv ghx{ pdloodjhv1 Vxu fhuwdlqv frh!flhqwv +sdu h{hpsoh E_#�% rx E�##�+,/
ohv ìfduwv revhuyìv vxu ohv frxuehv suìfìghqwhv vrqw dpsol�ìv1

Dqdo|wltxh Qxpìultxh +83pdloohv, Qxpìultxh +43 pdloohv,
kW �D�2b �2�2b ����e
E_#�% f�bH2� ��f�e 2���S
E_#�+ 2�2b. 2�2HH 2�fbf

E_/�% �f�fbH2� �f�fbH�b ���f�H
E_/�+ ���Se� ���S�b ���DH�

Wdeohdx 614 = Sursulìwìv h�hfwlyhv ã judqgh ìfkhooh lvvxhv gx sureoëph LLL
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Ilj1 618= Hyroxwlrq gh r gdqv o*ìsdlvvhxu gx plolhx
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Wdeohdx 615 = Sursulìwìv h�hfwlyhv ã judqgh ìfkhooh lvvxhv gx sureoëph L

Pdojuì fhv txhotxhv uhpdutxhv/ fhwwh frpsdudlvrq prqwuh txh ohv pìwkrghv gh uìvrox0
wlrq plvhv hq sodfh grqqhqw/ hq txhotxhv vhfrqghv/ gh wuëv erqqhv ydohxuv dssurfkìhv ghv
sursulìwìv h�hfwlyhv ã judqgh ìfkhooh1 Od vwuxfwxuh ìwxglìh gdqv fhwwh h{hpsoh hvw vlpsoh/
fhshqgdqw ohv uìvxowdwv suìvhqwìv prqwuhqw txh 83 pdloohv gdqv xqh gluhfwlrq vx!vhqw srxu
uhsuìvhqwhu fruuhfwhphqw ohv yduldwlrqv ghv yduldeohv gh ihuphwxuh dx wudyhuv g*xqh kìwìur0
jìqìlwì1
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6151 Vlpxodwlrq dyhf oh prgëoh ã ghx{ ìtxdwlrqv

615 Vlpxodwlrq dyhf oh prgëoh ã ghx{ ìtxdwlrqv
D�q gh vlpxohu oh wudqvsruw ã judqgh ìfkhooh ã o*dlgh gx prgëoh ã ghx{ ìtxdwlrqv +Ht1

517; hw 517<,/ qrxv dyrqv gìyhorssì xqh surfìgxuh qxpìultxh uìvroydqw ohv ìtxdwlrqv ã
judqgh ìfkhooh/ vxu xq plolhx krprjìqìlvì1 Fhwwh sduwlh suìvhqwh eulëyhphqw ohv whfkqltxhv
hpsor|ìhv1

Hq suhplhu olhx o*rsìudwhxu gh wudqvsruw frpsohw hvw gìfrpsrvì hq wurlv rsìudwhxuv
lqgìshqgdqwv1 Srxu od uìjlrq #c qrxv dyrqv
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Ohv ghx{ ìtxdwlrqv frqyhfwlyhv gdqv fkdtxh uìjlrq +Ht1 61:; srxu od uìjlrq #, vrqw
frxsoìhv1 Hoohv shxyhqw v*ìfuluh vrxv od iruph g*xqh ìtxdwlrq whqvrulhooh gh frqyhfwlrq dyhf
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Fh v|vwëph shxw íwuh gìfrxsoì hq xwlolvdqw xqh gldjrqdolvdwlrq gh od pdwulfh V +Ht1
61;7,1 Fhwwh gìfrpsrvlwlrq frqgxlw ã ghx{ ìtxdwlrqv gh frqyhfwlrq fodvvltxhv hw lqgìshq0
gdqwhv +Ht1 61;8,/ fkdfxqh hvw dvvrflìh ã xqh ylwhvvh fdudfwìulvwltxh +\, hw xqh frqfhqwudwlrq
fdudfwìulvwltxh ++3��,1 Ohv ylwhvvhv frqyhfwlyhv gh fkdtxh uìjlrq vrqw doruv gl�ìuhqwhv ghv
ylwhvvhv ã judqgh ìfkhooh/ ohv prgl�fdwlrqv dssruwìhv sdu ohv frh!flhqwv � hw _/ suhqqhqw
hq frpswh xqh sduwlh gx frxsodjh hw gx wudqvihuw gh pdvvh hqwuh ohv ghx{ uìjlrqv1
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Ohv ghx{ ìtxdwlrqv rewhqxhv vrqw uìvroxhv ã o*dlgh g*xq vfkìpd gx vhfrqg ruguh1 Fh
vfkìpd hvw frqvwuxlw dyhf xqh irupxodwlrq h{solflwh dx vhfrqg ruguh gh o*rsìudwhxu frqyhfwli
^Wdfndfv 4<;8`/ vxu ohtxho hvw lpsoìphqwì xq qrxyhdx olplwhxu gh  x{ dgdswì dx sureoëph
gh wudqvsruw ^Euxqhdx hw do1 4<<9/ Ideulh hw do1 4<<8`1 Srxu ohv ìtxdwlrqv gh gl�xvlrq
frxsoìhv +Ht1 61:< srxu od uìjlrq #, xq w0vfkìpd hvw xwlolvì1 Od ydohxu gh w hvw fkrlvlh
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oìjëuhphqw vxsìulhxu ã �
2
/ fruuhvsrqgdqw ã od pìwkrgh gh Fudqn0Qlfkrovrq1 Hq�q/ xqh

surfìgxuh lpsolflwh shuphw gh uìvrxguh oh whuph g*ìfkdqjh hqwuh ohv ghx{ uìjlrqv +Ht1 61;3,1
Od frqglwlrq gh FIO srxu fkdtxh uìjlrq hvw lpsrvìh sdu ohv ìtxdwlrqv gh frqyhfwlrq/ wdqglv
txh ohv sdv gh whpsv shxyhqw íwuh gl�ìuhqwv oruv gh od uìvroxwlrq ghv gl�ìuhqwv whuphv gh
o*rsìudwhxu gh wudqvsruw1 Oh vfkìpd joredo hvw �qdohphqw g*ruguh ghx{ dyhf xqh glvshuvlrq
qxpìultxh qìjoljhdeoh1
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Fkdslwuh 7

Hwxgh ghv plolhx{ qrgxodluhv

714 Fkrl{ gh od uhsuìvhqwdwlrq jìrpìwultxh

Fh wudydlo d srxu exw g*ìwxglhu o*lq xhqfh ghv kìwìurjìqìlwìv orfdohv vxu oh frpsruwhphqw
pdfurvfrsltxh1 Gh qrpeuhxvhv frq�jxudwlrqv jìrpìwultxhv shxyhqw íwuh fkrlvlhv/ wrxw hq
frqvhuydqw xqh vwuxfwxuh ã grxeoh0uìjlrq1 Gl�ìuhqwhv udlvrqv qrxv rqw frqgxlw ã suhqguh
xqh uhsuìvhqwdwlrq qrgxodluh1

� Xqh fhooxoh qrgxodluh suìvhqwh ghv kìwìurjìqìlwìv el0glphqvlrqqhoohv hw frqvwlwxh xq
ìodujlvvhphqw gx fdv vwudwl�ì ìwxglì gdqv od sduwlh 51:1 D sduwlu gh fhv ghx{ w|shv
g*kìwìurjìqìlwìv/ rq suhvvhqw tx*lo hvw srvvleoh g*rewhqlu xqh odujh sodjh gh frp0
sruwhphqwv pdfurvfrsltxhv fdu ohv gl�ìuhqwv surfhvvxv sk|vltxhv uhvsrqvdeohv gh od
glvshuvlrq dqrupdoh shxyhqw íwuh plv hq ìylghqfh +frqyhfwlrq sulrulwdluh gdqv o*xqh
rx o*dxwuh ghv uìjlrqv/ gl�xvlrq ohqwh gdqv ghv }rqhv lvroìhv/ ìfkdqjh hqwuh ohv ghx{
uìjlrqv idleoh rx ìohyì/ 111 ,1

� Gdqv fh fdv/ od uìvroxwlrq ghv sureoëphv gh ihuphwxuh hw ghv ìtxdwlrqv pdfurvfrsltxhv
hvw reoljdwrluhphqw qxpìultxh1 Fhwwh ìwxgh shxw doruv vhuylu gh ydolgdwlrq ghv frghv
gh fdofxo plv hq sodfh hw gx prgëoh wkìrultxh/ srxu wrxwhv jìrpìwulhv frpsruwdqw
ghx{ uìjlrqv krprjëqhv glvwlqfwhv1

� Ghv dqdo|vhv h{sìulphqwdohv vxu ghv suìoëyhphqwv rqw uìyìoì o*h{lvwhqfh/ gdqv ohv
irupdwlrqv jìrorjltxhv uìhoohv/ gh vwuxfwxuhv suìvhqwdqw ghv lqfoxvlrqv prlqv shu0
pìdeohv gh iruphv soxv rx prlqv f|olqgultxhv qrq frqqhfwìhv ^Edfkx hw Fxwklhoo
4<<3/ Ghvedudwv 4<<3/ Nudphuv hw do1 4<;<`1 Gdqv fh jhquh gh vwuxfwxuh +djuìjdwv
g*dujloh gdqv xq plolhx frqvwlwxì sulqflsdohphqw gh vdeoh,/ oh frqwudvwh gh shupìd0
elolwì hvw wuëv lpsruwdqw1 Fhshqgdqw/ gdqv od sudwltxh/ ohv frpsruwhphqwv ohv soxv
dqrupdx{ vrqw uhqfrqwuìv oruvtxh oh udssruw gh shupìdelolwì hqwuh ohv ghx{ uìjlrqv
hvw soxv idleoh1
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Ilj1 714= Fhooxoh xqlwdluh qrgxodluh

715 Hwxgh ghv sursulìwìv h�hfwlyhv ã judqgh ìfkhooh

Gdqv fhwwh sduwlh/ ohv ìyroxwlrqv ghv sursulìwìv ã judqgh ìfkhooh srxu xqh fhooxoh qr0
gxodluh +Ilj1 714, vrqw ìwxglìhv srxu gl�ìuhqwhv frq�jxudwlrqv orfdohv1 O*remhfwli gh fhwwh
dqdo|vh hvw gh gìjdjhu o*lq xhqfh uhvshfwlyh ghv sdudpëwuhv orfdx{ +qrpeuh gh Sìfohw/
udssruw gh shupìdelolwì/ glvshuvlylwìv/ jìrpìwulh, vxu oh frpsruwhphqw pdfurvfrsltxh1 Od
glvshuvlrq orfdoh hvw prgìolvìh sdu od irupxodwlrq gh Ehdu +Ht1 6145,/ ã o*dlgh gh ghx{
glvshuvlylwìv ku/ kA / hw g*xq frh!flhqw gh gl�xvlrq h�hfwlyh (ess 1 Srxu olplwhu oh qrpeuh
gh sdudpëwuh/ oh udssruw ghv glvshuvlylwìv orqjlwxglqdoh hw wudqvyhuvdoh hvw fkrlvl frqvwdqw
dyhf frpph udssruw

ku

kA

' �f +714,

Oh qrpeuh gh Sìfohw gh fhooxoh/ rx qrpeuh gh Sìfohw ã judqgh ìfkhooh hvw gì�ql sdu

�e '
�6,

(ess
dyhf lfl �6 ' mik�ljm ' Eik�lj�% +715,

Od uìvroxwlrq ghv wurlv sureoëphv gh ihuphwxuh srxu xqh fhooxoh qrgxodluh glvfuìwlvìh
vxu xq pdloodjh 83�83/ qìfhvvlwh hqylurq xqh ã flqt plqxwhv gh whpsv FSX dyhf xq Shq0
wlxp 533 PK}1 Hq frqvìtxhqfh/ xqh ìwxgh dvvh} �qh ghv yduldwlrqv shxw dlvìphqw íwuh
uìdolvìh1 Ghv h{hpsohv gh fkdpsv vroxwlrqv ghv sureoëphv gh ihuphwxuh vrqw uhsuìvhqwìv
vxu ohv �jxuhv 715 ã 7171 Vhxohv ohv frpsrvdqwhv vxlydqw od gluhfwlrq gh o*ìfrxohphqw vrqw
fdofxoìhv1 O*lq xhqfh gx qrgxoh prlqv shupìdeoh dssdudñw wuëv fodluhphqw/ fdu lo prgl�h
frpsoëwhphqw oh fkdps ghv gìyldwlrqv/ grqf od uìsduwlwlrq gh frqfhqwudwlrq1
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Ilj1 715= Uhsuìvhqwdwlrq ghv yduldeohv gh ihuphwxuh EM##�% hw EM/#�% vxu xqh fhooxoh qrgx0
odluh +Sureoëph L,
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odluh +Sureoëph LL,
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Ilj1 717= Uhsuìvhqwdwlrq ghv yduldeohv gh ihuphwxuh r# hw r/ vxu xqh fhooxoh qrgxodluh
+Sureoëph LLL,

71514 Frpsdudlvrq hqwuh oh prgëoh ã xqh ìtxdwlrq hw oh prgëoh
dv|pswrwltxh

Gdqv od sduwlh 51;/ qrxv dyrqv prqwuì txh oh prgëoh ã xqh ìtxdwlrq ã qrq0ìtxloleuh hw
oh prgëoh ã xqh ìtxdwlrq lvvx gx frpsruwhphqw dv|pswrwltxh gx prgëoh ã ghx{ ìtxdwlrqv
vrqw ìtxlydohqwv gdqv oh fdv g*xqh jìrpìwulh vwudwl�ìh1 D�q g*dssruwhu ghv ìoìphqwv gh uì0
 h{lrq vxu fh srlqw/ ohv ìwxghv qxpìultxhv phqìhv gdqv fhwwh sduwlh shuphwwhqw gh frpsduhu
ohv frh!flhqwv gh glvshuvlrq dvvrflìv ã fkdtxh prgëoh gdqv gl�ìuhqwhv fhooxoh qrgxodluhv1
Gdqv oh wdeohdx vxlydqw/ vrqw suìvhqwìv txhotxhv uìvxowdwv gx fdofxo gh fhv frh!flhqwv1

Qrpeuh gh
Sìfohw

Prgëoh dv|pswrwltxh

(WW
"

Prgëoh ã xqh ìtxdwlrq
ã qrq0ìtxloleuh

E#WW�%%
314 41343 41343
4 4143: 41439
43 51:3; 51979
433 7;144 7:1<4
4333 4;33 4;37
43333 89<63 8:343
433333 :84433 :84:33

Gdqv wrxwhv ohv dxwuhv frq�jxudwlrqv ìwxglìhv/ ohv uìvxowdwv vrqw lghqwltxhv/ f*hvw ã
gluh ohv ìfduwv hqwuh ohv ghx{ frh!flhqwv vrqw lqiìulhxuv ã 4( hw vrqw olìv dx{ huuhxuv
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Ilj1 718= Glvshuvlrq orqjlwxglqdoh ã judqgh ìfkhooh gdqv od uìjlrq # hq irqfwlrq gx qrpeuh
gh Sìfohw srxu gl�ìuhqwhv glvshuvlylwìv

qxpìultxhv hqjhqguìhv sdu od uìvroxwlrq ghv sureoëphv gh ihuphwxuh1 Xqh ìwxgh qxpìultxh
h{kdxvwlyh vxu xq wuëv judqg qrpeuh gh fdv qh shxw sdv whqlu gh olhx gh gìprqvwudwlrq
uljrxuhxvh/ fhshqgdqw lo vhpeohudlw txh ohv ghx{ prgëohv ã xqh ìtxdwlrq vrlhqw uìhoohphqw
ìtxlydohqwv1 Fhwwh uhpdutxh hvw wuëv lpsruwdqwh hw frqvwlwxh xqh ghv frqfoxvlrqv pdmhxuhv
gh fh wudydlo1 Vl rq v*lqwìuhvvh xqltxhphqw dx frpsruwhphqw dv|pswrwltxh gx wudqvsruw
gdqv xqh vwuxfwxuh kìwìurjëqh/ xq vhxo sureoëph gh ihuphwxuh hvw ã uìvrxguh1

Sdu od vxlwh/ vhxohv ohv yduldwlrqv gx frh!flhqw gh glvshuvlrq dvvrflì dx prgëoh ã xqh
ìtxdwlrq ã qrq0ìtxloleuh vrqw ìwxglìhv/ ohv uìvxowdwv frqfhuqdqw oh frh!flhqw gh glvshuvlrq
dv|pswrwltxh ìwdqw lghqwltxhv1

71515 Lq xhqfh gx qrpeuh gh Sìfohw

Ohv �jxuhv 718 ã 71; prqwuhqw ohv ìyroxwlrqv gh gl�ìuhqwhv sursulìwìv pdfurvfrsltxhv
hq irqfwlrq gx qrpeuh gh Sìfohw hw ghv glvshuvlylwìv orfdohv1 Xq frpsruwhphqw fodvvltxh
hvw revhuyì srxu od glvshuvlrq hw oh frh!flhqw g*ìfkdqjh1 F*hvw ã gluh/ srxu ohv qrpeuhv
gh Sìfohw idleohv/ oh wudqvsruw hvw xqltxhphqw gl�xvli1 Oh frh!flhqw gh glvshuvlrq orqjl0
wxglqdoh qrupdolvì hvw grqf oìjëuhphqw lqiìulhxu ã 4/ phwwdqw hq ìylghqfh xqh wruwxrvlwì
pdfurvfrsltxh1 Oh frh!flhqw gh wudqvihuw gh pdvvh hvw frqvwdqw qh gìshqgdqw txh gx  x{
gl�xvli lqwhu0uìjlrq1 Oruvtxh oh qrpeuh gh Sìfohw dxjphqwh/ ghx{ h�hwv vrqw frqmxjxìv1
G*xqh sduw od glvshuvlrq orfdoh hvw soxv lpsruwdqwh +yrlu od irupxodwlrq fkrlvlh Ht1 6145,/
g*dxwuh sduw/ ghv h�hwv glvshuvliv pdfurvfrsltxhv dssdudlvvhqw gxv dx{  xfwxdwlrqv gx
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Ilj1 719= Frh!flhqwv �## hw �// hq irqfwlrq gx qrpeuh gh Sìfohw srxu gl�ìuhqwhv glvshu0
vlylwìv
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Ilj1 71:= Frh!flhqw gh wudqvihuw gh pdvvh hq irqfwlrq gx qrpeuh gh Sìfohw srxu gl�ìuhqwhv
glvshuvlylwìv
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fkdps gh ylwhvvh1 Gdqv fhwwh sduwlh gh od frxueh/ rq revhuyh grqf xqh furlvvdqfh olqìdluh
ghv sursulìwìv pdfurvfrsltxhv1

Vxu od �jxuh 719/ vrqw uhsuìvhqwìhv ohv ìyroxwlrqv ghv frh!flhqwv frqyhfwliv frpsoìphq0
wdluhv E�##�% hw E�//�%1 Od qrupdolvdwlrq sdu od ylwhvvh pdfurvfrsltxh +�6 ' Eik�lj�%, shu0
phw g*ìydoxhu o*lpsruwdqfh uhodwlyh gh fhv frh!flhqwv gdqv ohv ìtxdwlrqv ã judqgh ìfkhooh1
Srxu ohv ydohxuv h{wuíphv gx qrpeuh gh Sìfohw +uìjlph gl�xvli hw uìjlph glvshuvli,/ fhv
ghx{ sursulìwìv rqw xqh lpsruwdqfh qìjoljhdeoh ghydqw ohv dxwuhv whuphv gx prgëoh ã ghx{
ìtxdwlrqv1 Oh frh!flhqw E�##�% dwwhlqw xq pd{lpxp +8( gh od ylwhvvh pr|hqqh joredoh,
srxu ohv ydohxuv lqwhupìgldluhv gx qrpeuh gh Sìfohw/ fh txl vhpeoh íwuh idleoh1 Fhshqgdqw lo
idxw vrxoljqhu oh idlw txh/ gdqv od uìjlrq ohqwh/ rü od ylwhvvh pr|hqqh uìjlrqdoh lqwulqvëtxh
shxw íwuh shwlwh/ fhv frh!flhqwv frqyhfwliv frpsoìphqwdluhv shxyhqw dyrlu xqh lq xhqfh
vljql�fdwlyh hq whuph gh frqyhfwlrq1 Wrxwhirlv/ vl oh qrpeuh gh Sìfohw orfdo hvw shwlw/ fhfl
qh grlw sdv lq xhqfhu oh uìvxowdw fdu ohv whuphv gh gl�xvlrq vrqw doruv suìsrqgìudqwv1

Srxu ohv frh!flhqwv gh glvshuvlrq hw g*ìfkdqjh gh pdvvh/ xqh gìshqgdqfh dv|pswrwltxh
olqìdluh +� �e�, hvw wrxmrxuv revhuyìh srxu ohv judqgv qrpeuhv gh Sìfohw1 Lo hvw lpsruwdqw
gh uhpdutxhu txh fh w|sh gh frpsruwhphqw gìshqg hq sduwlh ghv gì�qlwlrqv fkrlvlhv srxu

� od glvshuvlrq orfdoh +Ht1 6145,1 Fhwwh irupxodwlrq sursrvh xqh gìshqgdqfh olqìdluh
gh od glvshuvlrq sdu udssruw dx qrpeuh gh Sìfohw orfdo1 Xq judqg qrpeuh g*ìwxghv
wkìrultxhv hw h{sìulphqwdohv rqw plv hq ìylghqfh ghv ìyroxwlrqv gl�ìuhqwv +� �ef�./
� �e��2/ � �e2/ 111, ^Grxjodv hw Jrugrq 4<;</ Hgzdugv hw do1 4<<4/ Nrfk hw Eudg|
4<;8`1 Ghv prgl�fdwlrqv shxyhqw íwuh dlvìphqw idlwhv gdqv ohv frghv gh uìvroxwlrq ghv
sureoëphv gh ihuphwxuh srxu suhqguh hq frpswh ghv frpsruwhphqwv gl�ìuhqwv1

� oh qrpeuh gh Sìfohw ã judqgh ìfkhooh1 Od irupxodwlrq gx qrpeuh gh Sìfohw fkrlvlh
+Ht1 715, qh idlw lqwhuyhqlu txh od sduwlh gl�xvlyh frqvwdqwh (ess gh o*h{suhvvlrq gh
glvshuvlrq orfdoh +Ht1 6145,1 Hq uìdolwì/ oruvtxh od ylwhvvh dxjphqwh/ oh frh!flhqw gh
glvshuvlrq wrwdo +gl�xvlrq hw glvshuvlrq, furlw dxvvl1

Oh frh!flhqw gh glvshuvlrq gx prgëoh ã xqh ìtxdwlrq ã qrq0ìtxloleuh hvw uhsuìvhqwì vxu
od �jxuh 71;1 Ohv ydohxuv wurxyìhv lfl vrqw hqylurq 43 ã 83 irlv vxsìulhxuhv dx{ frh!flhqwv gh
glvshuvlrq fruuhvsrqgdqw dx prgëoh ã ghx{ ìtxdwlrqv1 Gdqv xq v|vwëph ã grxeoh0srurvlwì/
o*ìwdohphqw wrwdo gx wudfhxu hvw ehdxfrxs soxv lq xhqfì sdu oh qrq0ìtxloleuh txh sdu ohv
h�hwv gl�xvliv hw glvshuvliv olìv ã fkdtxh uìjlrq1 Xqh qrxyhooh irlv/ xqh gìshqgdqfh olqìdluh
hq irqfwlrq gx qrpeuh gh Sìfohw hvw revhuyìh srxu ghv qrpeuhv gh Sìfohw ìohyìv1 Fh frp0
sruwhphqw sduwlfxolhu shuphw gh gì�qlu xqh glvshuvlylwì orqjlwxglqdoh ã judqgh ìfkhooh kWWu
sdu

E#WW�%% ' kWWu �6 +716,

Fhwwh glvshuvlylwì orqjlwxglqdoh pdfurvfrsltxh udssruwìh ã od glvshuvlylwì orqjlwxglqdoh
orfdoh hvw uhsuìvhqwìh vxu od �jxuh 71<1 Gh qrpeuhxvhv ìwxghv h{sìulphqwdohv ^Judkdp hw
PfOdxjkolq 4<<4/ Kxdqj hw do1 4<<8/ Vwhuqehuj hw Juhhqnruq 4<<7` vxu frorqqh gh oderud0
wrluh rx vxu vlwh/ rqw plv hq ìylghqfh ghx{ skìqrpëqhv pdmhxuv1 G*xqh sduw/ ohv glvshuvl0
ylwìv phvxuìhv ã xqh ìfkhooh vxsìulhxuh ã fhooh gh Gduf| vrqw ehdxfrxs soxv lpsruwdqwhv
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Ilj1 71;= Frh!flhqw gh glvshuvlrq orqjlwxglqdoh ã judqgh ìfkhooh gx prgëoh ã xqh ìtxdwlrq
hq irqfwlrq gx qrpeuh gh Sìfohw srxu gl�ìuhqwhv glvshuvlylwìv
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Ilj1 71<= Glvshuvlylwì orqjlwxglqdoh ã judqgh ìfkhooh hq irqfwlrq gx qrpeuh gh Sìfohw srxu
gl�ìuhqwhv glvshuvlylwìv
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txh ohv glvshuvlylwìv orfdohv +g*xq idfwhxu srxydqw doohu ã soxv gh 4333,1 G*dxwuh sduw/ od
glvshuvlrq pdfurvfrsltxh gìshqg gh o*ìfkhooh g*revhuydwlrq1 Hq jìqìudo/ ohv revhuydwlrqv
prqwuhqw txh od glvshuvlrq ã judqgh ìfkhooh +f*hvw ã gluh od pdfur0glvshuvlylwì, dxjphqwh
dyhf od glvwdqfh sdufrxuxh sdu oh wudfhxu/ dydqw g*dwwhlqguh/ gdqv fhuwdlqv fdv/ xq uìjlph
dv|pswrwltxh rü ohv sursulìwìv pdfurvfrsltxhv uhvwhqw frqvwdqwhv1

Fhuwdlqv wudydx{ rqw gìyhorssì ghv prgëohv ã xqh ìtxdwlrq edvìv vxu xqh ìtxdwlrq gh
frqyhfwlrq0glvshuvlrq fodvvltxh/ rü oh frh!flhqw gh glvshuvlrq hvw xqh irqfwlrq gx whpsv1
Fhwwh gìshqgdqfh hvw hq sulqflsh fdudfwìulvìh sdu xqh dssurfkh lqyhuvh vxu ghv uìvxowdwv
h{sìulphqwdx{1 Lo d ìwì prqwuì ^Ehunrzlw} hw Vfkhu 4<<8/ Pdwkhurq hw gh Pduvlo| 4<;3` txh
gdqv oh fdguh g*xq prgëoh ã xqh ìtxdwlrq/ fhwwh vroxwlrq q*d sdv gh mxvwl�fdwlrq sk|vltxh
hw qh shxw íwuh yxh txh frpph xqh dvwxfh gh fdofxo1

Ghv ìwxghv vwrfkdvwltxhv rx gìwhuplqlvwhv ^Gdjdq 4<;9/ Jhokdu hw do1 4<<5/ J yhq
hw do1 4<;7/ Orjdq 4<<9/ Pdwkhurq hw gh Pduvlo| 4<;3/ Slfnhqv hw Julvdn 4<;4` rqw whqwì
g*h{soltxhu fhwwh gìshqgdqfh gh od glvshuvlrq sdu udssruw ã o*ìfkhooh g*revhuydwlrq1 Xqh ghv
lqwhusuìwdwlrqv hvw txh oh wudfhxu wudqvsruwì grlw dyrlu uhqfrqwuì wrxwh od jdpph g*kìwì0
urjìqìlwì srvvleoh dydqw g*dwwhlqguh xq uìjlph shupdqhqw rx dv|pswrwltxh1 Sdu h{hpsoh/
srxu xq plolhx doìdwrluh dyhf xqh idleoh yduldqfh gh shupìdelolwì/ Gdjdq ^Gdjdq 4<;7`
sursrvh 43 orqjxhxuv gh fruuìodwlrq frpph glvwdqfh g*ìwdeolvvhphqw gx uìjlph dv|pswr0
wltxh1 Sdu frqwuh/ gdqv fhv dqdo|vhv/ ohv gl�ìuhqwhv ìfkhoohv uhqfrqwuìhv sdu oh  xlgh qh
vrqw sdv fodluhphqw lghqwl�ìhv1 Dx qlyhdx g*xq dtxliëuh/ soxvlhxuv ìfkhoohv +vxsìulhxuhv ã
fhooh gh Gduf|, frh{lvwhqw1 Oruvtxh oh  xlgh wudyhuvh xqh vwuxfwxuh jìrorjltxh uìhooh gh
judqgh glphqvlrq/ lo qh fhvvh gh uhqfrqwuhu gh qrxyhoohv kìwìurjìqìlwìv hw gh qrxyhdx{
ruguhv gh judqghxu gh shupìdelolwì1 Hq frqvìtxhqfh/ oh frh!flhqw gh glvshuvlrq joredo
vhpeoh dxjphqwhu vxu wrxwh od orqjxhxu gh o*ìwxgh1 Rq udsshooh lfl txh qrwuh suìiìuhqfh
yd ã xqh ylvlrq rx od prgìolvdwlrq xowlph gh o*dtxliëuh uhvwh kìwìurjëqh/ srxu odtxhooh xqh
irupxodwlrq h�hfwlyh krprjëqh q*hvw sdv uhfkhufkìh fdu oh soxv vrxyhqw lqh!fdfh1

Gdqv oh wudydlo suìvhqwì lfl/ od glvshuvlylwì pdfurvfrsltxh fdofxoìh +Ilj1 71<, hvw gh od
píph pdqlëuh vxsìulhxuh ã od glvshuvlylwì orfdoh +g*xq idfwhxu gh 4 ã 833,1 Sdu frqwuh/ srxu
xqh frq�jxudwlrq grqqìh +qrpeuh gh Sìfohw/ frqwudvwh gh shupìdelolwì/ 111,/ ohv frh!flhqwv
gh glvshuvlrq pdfurvfrsltxh fdofxoìv vrqw xqltxhv hw frqvwdqwv1 Hq h�hw/ qrxv qrxv lqwìuhv0
vrqv ã ghv v|vwëphv klìudufklvìv sìulrgltxhv dyhf ghv ìfkhoohv glvwlqfwhv hw vìsduìhv1 Gdqv
fhv frqglwlrqv/ wrxwhv ohv lqirupdwlrqv frqfhuqdqw oh plolhx ìwxglì vrqw frqwhqxhv gdqv od
fhooxoh xqlwdluh1 Grqf oruvtxh oh  xlgh d wudyhuvì od suhplëuh fhooxoh/ lo d uhqfrqwuì wrxwhv
ohv yduldwlrqv gh shupìdelolwì h{lvwdqwhv/ hw ohv fdudfwìulvwltxhv glvshuvlyhv q*ìyroxhqw soxv1
Gh soxv/ o*ìyroxwlrq dssduhqwh gx frh!flhqw gh glvshuvlrq dvvrflì ã xq prgëoh ã xqh ìtxd0
wlrq surylhqw gh o*lpsrvvlelolwì gh uhsuìvhqwhu fruuhfwhphqw oh qrq0ìtxloleuh dyhf xq who
prgëoh1 Qrxv udsshorqv txh oh frh!flhqw gh glvshuvlrq joredo suìvhqwì lfl fruuhvsrqg dx
frpsruwhphqw dv|pswrwltxh1

71516 Lq xhqfh ghv glvshuvlylwìv orfdohv

Ohv ìyroxwlrqv ghv sursulìwìv pdfurvfrsltxhv rqw ìwì fdofxoìhv srxu gl�ìuhqwhv ydohxuv
ghv glvshuvlylwìv orfdohv1 Ohxu lq xhqfh q*hvw vhqvleoh txh srxu ohv judqgv qrpeuh gh Sìfohw/
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oruvtxh ohv ylwhvvhv ghylhqqhqw lpsruwdqwhv1 O*dxjphqwdwlrq ghv glvshuvlylwìv +orqjlwxglqdoh
hw wudqvyhuvdoh, d srxu h�hw g*dffurñwuh orfdohphqw ohv frh!flhqwv gh glvshuvlrq/ grqf oh
 x{ gl�xvli pdvvltxh ã o*lqwhuidfh hqwuh ohv ghx{ uìjlrqv1 Hq frqvìtxhqfh/ ohv frh!flhqwv
gh glvshuvlrq ã judqgh ìfkhooh gdqv fkdtxh uìjlrq hw oh frh!flhqw gh wudqvihuw gh pdvvh
ìyroxhqw gdqv oh píph vhqv txh ohv glvshuvlylwìv +Ilj1 718 hw 71:,1

Oh frpsruwhphqw gx frh!flhqw gh glvshuvlrq gx prgëoh ã xqh ìtxdwlrq hvw xq shx
gl�ìuhqw +Ilj1 71;,1 Srxu ghv qrpeuhv gh Sìfohw lqiìulhxuv ã 833/ xq udlvrqqhphqw vlplodluh
shuphw g*h{soltxhu o*lq xhqfh ghv glvshuvlylwìv orfdohv vxu o*dxjphqwdwlrq gh od glvshu0
vlrq pdfurvfrsltxh1 Sdu frqwuh/ srxu ghv qrpeuhv gh Sìfohw vxsìulhxuv ã 833/ ohv uìvxowdwv
h{klehqw xqh yduldwlrq lqyhuvh1 Hq h�hw/ o*dxjphqwdwlrq gh od glvshuvlrq orfdoh whqg ã
idyrulvhu o*ìfkdqjh gh pdvvh hqwuh oh qrgxoh hw od pdwulfh +dxjphqwdwlrq gh kW vxu od �0
jxuh 71:,/ grqf ã uìgxluh oh qrq0ìtxloleuh hqwuh ohv ghx{ uìjlrqv1 Fhwwh krprjìqìlvdwlrq
gh od frqfhqwudwlrq hqwuh od }rqh ohqwh hw od }rqh udslgh d whqgdqfh ã glplqxhu ohv h�hwv
glvshuvliv pdfurvfrsltxhv1 Fh w|sh gh frpsruwhphqw hvw jìqìudohphqw revhuyì oruvtx*rq
yhxw d�hfwhu xq frh!flhqw gh glvshuvlrq xqltxh ã xqh uìjlrq kìwìurjëqh/ rx vl ghv  xf0
wxdwlrqv lpsruwdqwhv gx fkdps gh ylwhvvh dssdudlvvhqw1 Gdqv o*h{suhvvlrq h{solflwh gh od
glvshuvlrq pdfurvfrsltxh +Ht1 5183,/ oh whuph i�h�Mj hvw suìsrqgìudqw1 Gdqv oh fdv sx0
uhphqw frqyhfwli/ fhuwdlqhv }rqhv shxyhqw q*íwuh edod|ìhv txh wduglyhphqw/ suryrtxdqw xq
ìwdohphqw lpsruwdqw gx iurqw gh frqfhqwudwlrq1 Od gl�xvlrq ã o*ìfkhooh gh Gduf| shuphw
g*dwwhlqguh fhv }rqhv soxv w÷w1

D sduwlu g*xq prgëoh pdfurvfrsltxh vwrfkdvwltxh ^Gdjdq 4<;7` irupxoì gdqv oh fdv
sxuhphqw frqyhfwli/ ghv wudydx{ wkìrultxhv ^Ilrul 4<<;` hw qxpìultxhv ^Exuu hw do1 4<<7`/
rqw shuplv gh prqwuhu txh od sulvh hq frpswh gh od glvshuvlrq orfdoh d srxu h�hw gh glplqxhu
od glvshuvlrq ã judqgh ìfkhooh1 Fhv dqdo|vhv frq�uphqw qrv uìvxowdwv txl vrqw uìvxpìv sdu =
oruvtxh od glvshuvlrq ã o*ìfkhooh gh Gduf| hvw idleoh/ glvshuvlrq orfdoh hw glvshuvlrq ã judqgh
ìfkhooh q*ìyroxhqw sdv gdqv oh píph vhqv

Ilqdohphqw/ od �jxuh 71< prqwuh txh oh jdlq gh glvshuvlylwì oruv gx fkdqjhphqw g*ìfkhooh
hvw g*dxwdqw soxv lpsruwdqw txh od glvshuvlylwì orfdoh hvw idleoh1 Ohv frpsruwhphqwv pd0
furvfrsltxhv ohv soxv dqrupdx{ +glvshuvlrq qrq0Ilfnlhqqh, fruuhvsrqghqw dxvvl ã gh idleohv
glvshuvlylwìv orfdohv rx ã gh judqghv kìwìurjìqìlwìv +f*hvw ã gluh ku*, shwlw,1 Jhokdu hw do1
^4<<5` suìvhqwh xqh dqdo|vh gìwdlooìh g*xq hqvhpeoh lpsruwdqw g*h{sìulphqwdwlrqv uìdolvìhv
ã o*ìfkhooh gh o*dtxliëuh1 Gdqv fhuwdlqhv vlwxdwlrqv oh udssruw gh od pdfur0glvshuvlylwì vxu od
glvshuvlylwì orfdoh shxw íwuh elhq vxsìulhxu ã 43331

71517 Lq xhqfh gx udssruw gh shupìdelolwì

Oh wurlvlëph sdudpëwuh lq xhqêdqw frqvlgìudeohphqw ohv sursulìwìv ã judqgh ìfkhooh hvw
oh udssruw gh shupìdelolwì hqwuh ohv ghx{ uìjlrqv +&#*&/,1 Hq h�hw/ od qrwlrq g*kìwìurjì0
qìlwì hvw sulqflsdohphqw edvìh vxu xqh yduldwlrq vsdwldoh gh od frqgxfwlylwì k|gudxoltxh1
Ohv �jxuhv 7143 ã 7146 suìvhqwhqw ohv yduldwlrqv gh fhuwdlqv frh!flhqwv pdfurvfrsltxhv hq
irqfwlrq gx frqwudvwh gh shupìdelolwì1 Gdqv od soxsduw ghv v|vwëphv jìrorjltxhv/ od uìjlrq
glvfrqwlqxh +qrgxohv, d xqh shupìdelolwì soxv idleoh txh od uìjlrq frqwlqxh +pdwulfh,1 Gh
soxv/ oh qrq0ìtxloleuh dssdudñw sulqflsdohphqw oruvtxh od uìjlrq udslgh hvw elhq frqqhfwìh/
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Ilj1 7143= Glvshuvlrq orqjlwxglqdoh ã judqgh ìfkhooh gdqv od uìjlrq # hq irqfwlrq gx udssruw
gh shupìdelolwì srxu gl�ìuhqwhv wdloohv gh qrgxoh
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Ilj1 7144= Frh!flhqw gh glvshuvlrq gh frxsodjh ã judqgh ìfkhooh hq irqfwlrq gx udssruw gh
shupìdelolwì srxu gl�ìuhqwhv wdloohv gh qrgxoh
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Ilj1 7145= Frh!flhqw gh wudqvihuw gh pdvvh hq irqfwlrq gx udssruw gh shupìdelolwì srxu
gl�ìuhqwhv wdloohv gh qrgxoh

0

5000

10000

0.01 0.1 1 10 100 1000 10000
5DSSRUW�GH�SHUPpDELOLWp��N η���N ω

          = 0.2
          = 0.4
          = 0.6
          = 0.8

G� /�O
G� /�O
G� /�O
G� /�O

( ) HII
[[



 ''

Ilj1 7146= Frh!flhqw gh glvshuvlrq gx prgëoh ã xqh ìtxdwlrq hq irqfwlrq gx udssruw gh
shupìdelolwì srxu gl�ìuhqwhv wdloohv gh qrgxoh
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xq prgëoh ã ghx{ ìtxdwlrqv q*hvw sdv qìfhvvdluh oruvtxh &# 	 &/1 Od }rqh gh soxv judqg
lqwìuíw fruuhvsrqg ã &#*&/ : �/ wdqglv txh ohv uìvxowdwv srxu &#*&/ 	 � vrqw dmrxwìv lfl/
srxu xqh phloohxuh frpsuìkhqvlrq ghv skìqrpëqhv sk|vltxhv txl frqwu÷ohqw oh wudqvsruw
pdfurvfrsltxh1

Wrxwhv ohv sursulìwìv phwwhqw hq ìylghqfh xq frpsruwhphqw vlplodluh/ hoohv whqghqw yhuv
xqh olplwh frqvwdqwh oruvtxh oh frqwudvwh gh shupìdelolwì ghylhqw lpsruwdqw +&#*&/ 	 f�f�
rx &#*&/ : �fff,1 Fhod vhpeoh frq�uphu o*lgìh txh ohv fdudfwìulvwltxhv k|gudxoltxhv gx
plolhx q*rqw dxfxqh lq xhqfh vxu oh frpsruwhphqw ã judqgh ìfkhooh hq ghkruv gh od }rqh
f�f� 	 &#*&/ 	 �fff1 Hq h�hw/ oruvtxh oh udssruw gh shupìdelolwì hvw ìoìyì/ oh fkdps
gh ylwhvvh uhvwh lghqwltxh gdqv od uìjlrq udslgh fdu od uìjlrq ohqwh dssdudñw doruv frpph
xq revwdfoh lpshupìdeoh/ doruv txh oh wudqvsruw hvw hvvhqwlhoohphqw gl�xvli gdqv od uìjlrq
ohqwh1

Vl &#*&/ � �/ o*ìfrxohphqw hvw frqwudlqw gh sdvvhu dx wudyhuv ghv qrgxohv/ hw oh  x{
frqyhfwli sduwlflsdqw ã o*ìfkdqjh gh pdvvh hqwuh ohv ghx{ }rqhv hvw lpsruwdqw1 Hq frqvì0
txhqw vxu od �jxuh 7145/ oh frh!flhqw kW hvw ìohyì srxu gh idleohv udssruwv gh shupìdelolwì1
Dx frqwudluh/ vl &#*&/  �/ o*ìfrxohphqw d whqgdqfh ã frqwrxuqhu ohv qrgxohv hw ohv frqvì0
txhqfhv vrqw

� xq idleoh frh!flhqw g*ìfkdqjh gh pdvvh frqwu÷oì xqltxhphqw sdu oh  x{ gl�xvli lqwhu0
uìjlrqv1

� xq frh!flhqw gh glvshuvlrq gdqv od uìjlrq # ìohyì gx ã xqh wruwxrvlwì pdfurvfrsltxh
soxv lpsruwdqwh1

Ohv ydohxuv ghv frh!flhqwv gh glvshuvlrq gh frxsodjh E#WW
#/�%% ' E#WW

/#�%% vrqw suìvhqwìhv
vxu od �jxuh 71441 Frpsduìv dx{ dxwuhv frh!flhqwv gh glvshuvlrq E#WW

##�%% hw E#
WW
//�%%/ fhv

sdudpëwuhv mrxhqw xq u÷oh lpsruwdqw gdqv fhuwdlqhv jdpphv gh frqwudvwh gh shupìdelolwì1
Fhv whuphv gh frxsodjh qh vrqw grqf sdv ã qìjoljhu gdqv oh prgëoh ã judqgh ìfkhooh1

71518 Lq xhqfh gh od jìrpìwulh

Od jìrpìwulh qrgxodluh hvw elhq vþu frqvhuyìh1 Lfl/ oh gldpëwuh gx qrgxoh/ grqf od
iudfwlrq yroxpltxh gh od uìjlrq ohqwh/ hvw prgl�ì1 Hq uëjoh jìqìudoh/ o*dxjphqwdwlrq gh od
wdlooh gx qrgxoh d srxu sulqflsdo h�hw g*dffurñwuh od wruwxrvlwì gx plolhx hq shuwxuedqw oh
fkdps gh ylwhvvh1 Ohv frh!flhqwv gh glvshuvlrq ìyroxhqw grqf gdqv oh píph vhqv1 G*xq
dxwuh f÷wì/ od vxuidfh g*ìfkdqjh hvw vxsìulhxuh/ fh txl idyrulvh o*ìfkdqjh hqwuh ohv ghx{
uìjlrqv1 Lo idxw vrxoljqhu txh o*lq xhqfh gh od wdlooh gh o*lqfoxvlrq vxu oh frpsruwhphqw
pdfurvfrsltxh q*hvw sdv fodluhphqw shuêxh vxu fhv frxuehv1 Gdqv oh fdv g*xq v|vwëph ã
ghx{ uìjlrqv rü ohv iudfwlrqv yroxpltxhv vrqw frqvhuyìhv/ oh frh!flhqw g*ìfkdqjh +Ilj1
7145, ìyroxh hq �*_2 gdqv oh uìjlph gl�xvli +_ ìwdqw od wdlooh gh o*kìwìurjìqìlwì,1 Rq qh
uhwurxyh sdv fhwwh whqgdqfh lfl/ fdu od prgl�fdwlrq ghv iudfwlrqv yroxpltxhv +)# hw )/,
gdqv ohv ìtxdwlrqv gh wudqvsruw ã judqgh ìfkhooh +Ht1 517; hw 517<, fkdqjh o*lpsruwdqfh
uhodwlyh gh fkdtxh frh!flhqw1 Fh srlqw hvw gìwdlooìh gdqv od sduwlh 719 rü o*lq xhqfh gh od
jìrpìwulh vxu oh qrq0ìtxloleuh hvw ìwxglìh1
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716 Frpsdudlvrq dyhf ohv uìvxowdwv gh od olwwìudwxuh

71614 V|vwëph �Preloh0Lppreloh�

D wudyhuv od uìvroxwlrq ghv sureoëphv gh ihuphwxuh/ xqh pìwkrgh h{solflwh gh fdofxo ghv
sursulìwìv pdfurvfrsltxhv hvw sursrvìh1 Gh qrpeuhx{ fkhufkhxuv rqw wudydlooì hq sduwlfxolhu
vxu od gìwhuplqdwlrq gx frh!flhqw gh wudqvihuw gh pdvvh kW/ txl vhpeoh srvhu ehdxfrxs
gh sureoëphv ^Ydq Jhqxfkwhq hw Gdowrq 4<;9/ Jhunh hw Ydq Jhqxfkwhq 4<<6e/ Sdunhu
hw Ydorffkl 4<;9/ Udr hw do1 4<;3`1 Gdqv oh fdguh ghv prgëohv ã ghx{ ìtxdwlrqv ydodeohv
srxu ohv v|vwëphv �preloh0lppreloh�/ xqh lgìh hvw gh gìfuluh �qhphqw oh wudqvsruw gdqv
od }rqh lppreloh sdu xqh ìtxdwlrq gh gl�xvlrq1 Ohv jìrpìwulhv frqvlgìuìhv vrqw vlpsohv
+uhfwdqjxodluhv/ f|olqgultxhv/ vskìultxhv/ 111, gh idêrq ã srxyrlu ìfuluh oh sureoëph dx{
olplwhv vlpsohphqw1 Sdu h{hpsoh/ hq frqvlgìudqw xq djuìjdw vskìultxh gh ud|rq K prlqv
shupìdeoh lqfoxv gdqv xqh pdwulfh wuëv shupìdeoh/ o*ìyroxwlrq gh od frqfhqwudwlrq gdqv od
uìjlrq lppreloh +djuìjdw, hvw jrxyhuqìh sdu xqh ìtxdwlrq gh gl�xvlrq vskìultxh gx w|sh

YS@
Y|

'
(�6

o2
Y

Yo
Eo2

YS@
Yo

� +717,

S@ Eo ' K� ' �6 +718,

Dxwrxu gh fhwwh ghvfulswlrq/ lo hvw srvvleoh gh frqvwuxluh xq prgëoh ã ghx{ ìtxdwlrqv/ hq
suhqdqw srxu od frqfhqwudwlrq pdfurvfrsltxh dvvrflìh ã od uìjlrq lppreloh ��6/ od pr|hqqh
vsdwldoh gh od frqfhqwudwlrq gdqv o*djuìjdw S@1 Fh prgëoh v*ìfulw grqf

��6 '
�

T

]
T

S@_T '
�
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] K
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o2S@_o +719,
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Y�6

Y|
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Y2�6
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� )6T6

Y�6

Y%
+71:,

Srxu ohv frq�jxudwlrqv ìwxglìhv +lqfoxvlrqv uhfwdqjxodluhv/ f|olqgultxhv rx vskìultxhv,/
oh sureoëph gh wudqvsruw frpsohw gìfulw suìfìghpphqw dgphw xqh vroxwlrq dqdo|wltxh1 Oh
gìyhorsshphqw gh fhwwh vroxwlrq/ rewhqxh hq dssoltxdqw xqh wudqvirupìh gh Odsodfh/ hvw
suìvhqwìh ã soxvlhxuv uhsulvhv gdqv od olwwìudwxuh^Ydq Jhqxfkwhq hw Zlhuhqjd 4<:9/ Ydq Jh0
qxfkwhq hw do1 4<;7/ Jrow} hw Urehuwv 4<;9e/ Sdunhu hw Ydorffkl 4<;9`1 Oh píph v|vwëph
shxw íwuh prgìolvì hq uhsuìvhqwdqw o*ìfkdqjh hqwuh ohv ghx{ uìjlrqv dyhf xqh flqìwltxh gx
suhplhu ruguh +frh!flhqw gh wudqvihuw gh pdvvh kW,
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"�6)�6
Y��6

Y|
' kW E�6 � ��6� +71<,

Ghv whfkqltxhv pdwkìpdwltxhv vlplodluhv vrqw xwlolvìhv srxu gìwhuplqhu od vroxwlrq dqdo|0
wltxh gh fh sureoëph1 Hq idlvdqw fhuwdlqhv dssur{lpdwlrqv/ ohv ghx{ prgëohv grqqhqw ohv

:;



7161 Frpsdudlvrq dyhf ohv uìvxowdwv gh od olwwìudwxuh

píphv ìyroxwlrqv whpsruhoohv ghv frqfhqwudwlrqv pdfurvfrsltxhv �6 hw ��61 O*lghqwl�fd0
wlrq ghv vroxwlrqv dqdo|wltxhv frqgxlw ã ghv uhodwlrqv h{solflwhv ghv frh!flhqwv g*ìfkdqjh
dvvrflìv dx{ gl�ìuhqwhv jìrpìwulhv1 Lov vrqw ìfulwv vrxv od iruph

kW ' q
)�6(�6

K2
+7143,

rü )�6 hvw od iudfwlrq yroxpltxh gh od uìjlrq lppreloh/ (�6 hvw oh frh!flhqw gh gl�xvlrq
h�hfwli gdqv od }rqh lppreloh1 Ohv sdudpëwuhv K hw q/ gìshqghqw gh od jìrpìwulh hw vrqw
gì�qlv sdu

djjuìjdw uhfwdqjxodluh
+K = ghpl0ìsdlvvhxu gh od vwudwh,

q ' �

djjuìjdw f|olqgultxh
+K = ud|rq gx f|olqguh,

q ' H

djjuìjdw vskìultxh
+K = ud|rq gh od vskëuh

q ' �D

Qrwuh remhfwli/ doruv/ hvw gh gìwhuplqhu oh frh!flhqw g*ìfkdqjh grqqì sdu ohv sureoëphv
gh ihuphwxuh gdqv ghv vlwxdwlrqv lghqwltxhv/ d�q gh frpsduhu fhv gl�ìuhqwhv dssurfkhv1
Lo idxw grqf uìvrxguh oh sureoëph gh ihuphwxuh LLLd +Ht1 6143d ã 6143i, vxu ohv jìrpì0
wulhv xwlolvìhv1 Ohv gl�ìuhqwhv k|srwkëvhv idlwhv gdqv oh gìyhorsshphqw suìfìghqw hw ohxuv
lpsolfdwlrqv vxu ohv yduldeohv gh ihuphwxuh vrqw ohv vxlydqwhv1

� Oh wudqvsruw gdqv o*djuìjdw hvw xqltxhphqw gl�xvli/ grqf k�l�6 ' f/ hw oh frh!flhqw
gh gl�xvlrq (�6 hvw frqvwdqw vxu wrxw oh grpdlqh1

� Gdqv od uìjlrq preloh/ oh wudqvsruw +frqyhfwli rx gl�xvli, hvw vx!vdpphqw udslgh
srxu frqvlgìuhu txh/ ã o*ìfkhooh g*xqh fhooxoh xqlwdluh/ od frqfhqwudwlrq hvw xqliruph

hw ìjdoh ã vd ydohxu pr|hqqh �6 '
q
kSlq6

r6

1 Fhfl vh wudgxlw sdu xqh gìyldwlrq

vsdwldoh gh od frqfhqwudwlrq qxooh hS6 ' f/ grqf ohv yduldeohv gh ihuphwxuh dvvrflìhv
ã hS6 +Ht1 5166, suhqqhqw od ydohxu }ìur hq wrxw srlqw gx grpdlqh1 Fhfl hvw yudl hq
sduwlfxolhu srxu r61

Ilqdohphqw/ od vroxwlrq gdqv od uìjlrq preloh hvw lppìgldwh/ hw oh sureoëph gh ihuphwxuh
vh uìvxph ã xqh ìtxdwlrq gh gl�xvlrq gdqv od uìjlrq lppreloh

f ' u � E(�6ur�6� n �

)�6

+7144,

r�6 ' f vxu o*lqwhuidfh ghv ghx{ uìjlrqv +7145,

r�6 Ehn *�� ' r�6 Eh� sìulrglflwì +7146,
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�
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+7147,
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Fkdslwuh 71 Hwxgh ghv plolhx{ qrgxodluhv

Srxu fkdtxh jìrpìwulh frqvlgìuìh/ oh sureoëph grlw íwuh ìfulw hq frrugrqqìhv fduwìvlhqqhv/
f|olqgultxhv rx vskìultxhv1 O*ìtxdwlrq gh gl�xvlrq suhqg xqh iruph jìqìudoh hq xwlolvdqw
xq lqglfh gh glphqvlrq ? txl ydxw 4 srxu od jìrpìwulh vwudwl�ìh/ 5 srxu od jìrpìwulh
f|olqgultxh/ 6 srxu od jìrpìwulh vskìultxh1 Od glphqvlrq 2K gìvljqh od wdlooh gh o*lqfoxvlrq1
F*hvw ã gluh/ od ghpl0ìsdlvvhxu gh od vwudwh rx oh ud|rq ghv f|olqguh hw vskëuh ydohqw K1 Dyhf
fhv qrwdwlrqv/ oh sureoëph gh ihuphwxuh dvvrflì ã od yduldeoh r v*ìfulw

(�6

oE?3��
Y

Yo

�
oE?3��

Y

Yo
r�6

�
' � �

)�6
+7148,

r�6Eo ' K� ' f +7149,
Y

Yo
r�6Eo ' f� ' f +714:,

Fhwwh ghuqlëuh ìtxdwlrq hvw lvvxh ghv frqglwlrqv gh sìulrglflwì hw gh v|pìwulh gh od fhooxoh
xqlwdluh1 Od vroxwlrq gh fhwwh ìtxdwlrq gl�ìuhqwlhooh hq whqdqw frpswh ghv frqglwlrqv dx{
olplwhv hvw

r�6 '
�

2?)�6(�6

�
K2 � o2

�
+714;,

Oh frh!flhqw g*ìfkdqjh hvw doruv grqqì sdu od uhodwlrq jìqìudoh

kW '
�

?
K

U K

f
oE?3��r�6_o

+714<,

Srxu ohv wurlv frq�jxudwlrqv +hq irqfwlrq gh ?,/ o*h{suhvvlrq gh kW hvw

kW ' ?E?n 2�
)�6(�6

K2
+7153,

Oh frh!flhqw g*ìfkdqjh shxw grqf íwuh plv vrxv od iruph

kW ' q
)�6(�6

K2
+7154,

Ohv ydohxuv gx idfwhxu gh iruph q vrqw uìvxpìhv gdqv oh wdeohdx vxlydqw

lqfoxvlrq uhfwdqjxodluh +? ' �, q ' �
lqfoxvlrq f|olqgultxh +? ' 2, q ' H
lqfoxvlrq vskìultxh +? ' �, q ' �D

Hq dqdo|vdqw fhv uìvxowdwv/ soxvlhxuv uhpdutxhv ìphujhqw

� Srxu od jìrpìwulh vwudwl�ìh/ rq uhwurxyh elhq ohv uìvxowdwv suìvhqwìv gdqv od sduwlh
51:/ hq frqvlgìudqw oh frh!flhqw gh gl�xvlrq lq�ql gdqv od uìjlrq preloh1

� Ohv ghx{ dssurfkhv suìvhqwìhv gdqv fhwwh sduwlh grqqhqw h{dfwhphqw oh píph uìvxo0
wdw1 Fhfl ydolgh hqfruh xqh irlv oh prgëoh sursrvì srxu od gìwhuplqdwlrq ghv sursulì0
wìv pdfurvfrsltxhv/ fdu ohv sureoëphv gh ihuphwxuh frqgxlvhqw ã od píph h{suhvvlrq
tx*xqh ghvfulswlrq �qh ghv surfhvvxv dvvrflìh ã xqh uìvroxwlrq whpsruhooh1
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7161 Frpsdudlvrq dyhf ohv uìvxowdwv gh od olwwìudwxuh

� Gdqv ghv wudydx{ suìfìghqwv ^Judqjhrw hw do1 4<<7/ Udr hw do1 4<;3`/ lo d ìwì prqwuì txh
gdqv oh fdguh g*xqh uhsuìvhqwdwlrq gh o*ìfkdqjh sdu xqh flqìwltxh dx suhplhu ruguh/ oh
frh!flhqw gh wudqvihuw kW/ q*hvw sdv frqvwdqw1 Lo glplqxh udslghphqw srxu ohv whpsv
frxuwv dydqw g*dwwhlqguh xqh ydohxu dv|pswrwltxh1 Srxu suhqguh hq frpswh fh skì0
qrpëqh fhuwdlqv dxwhxuv sursrvhqw ghv irupxodwlrqv gl�ìuhqwhv gx whuph g*ìfkdqjh
srxu ohv whpsv frxuwv hw ohv whpsv orqjv ^G|nkxl}hq 4<<3`/ rx fkrlvlvvhqw xqh ydohxu
pr|hqqh frqvwdqwh ^Udr hw do1 4<;3`1 Ohv h{suhvvlrqv fdofxoìhv lfl qh fruuhvsrqghqw
sdv ã od ydohxu dv|pswrwltxh/ pdlv irxuqlvvhqw gluhfwhphqw od ydohxu pr|hqqh txl
shuphw gh uhsuìvhqwhu dx plhx{ oh frpsruwhphqw pdfurvfrsltxh1

� Gdqv oh fdv sxuhphqw gl�xvli gìyhorssì lfl/ ohv fdudfwìulvwltxhv gh od uìjlrq preloh
q*lqwhuylhqqhqw tx*ã wudyhuv od iudfwlrq yroxpltxh )�6c txl wudgxlw od iuìtxhqfh g*ds0
sdulwlrq ghv lqfoxvlrqv1

� Rq yrlw dlqvl fodluhphqw o*lq xhqfh gh od wdlooh gh o*kìwìurjìqìlwì txl lqwhuylhqw dx
fduuì1 Fh uìvxowdw shxw idflohphqw íwuh h{wudsroì ã ghv jìrpìwulhv txhofrqtxhv/ rx ghv
vwuxfwxuhv doìdwrluhv1 Oruvtxh oh frqwudvwh gh shupìdelolwì hvw wuëv judqg srxu dvvlpl0
ohu oh plolhx ã xq v|vwëph �preloh0lppreloh�/ oh frh!flhqw g*ìfkdqjh hvw lqyhuvhphqw
sursruwlrqqho ã od wdlooh gh o*lqfoxvlrq prlqv shupìdeoh1

Ohv h{suhvvlrqv gx frh!flhqw g*ìfkdqjh sursrvìhv lfl hw gdqv od olwwìudwxuh vrqw xq erq
pr|hq g*hvwlpdwlrq ã sulrul1 O*dssur{lpdwlrq �preloh0lppreloh� hvw erqqh gdqv fhuwdlqv
plolhx{ uìhov/ sdu h{hpsoh xqh vwuxfwxuh gh pdvvhv dujlohxvhv hqihupìhv gdqv xqh frxfkh gh
vdeoh shxw h{klehu ghv udssruwv gh shupìdelolwì wuëv ìohyì1 Sdu frqwuh/ gëv txh oh frqwudvwh
ghv sursulìwìv glplqxh/ rx oruvtxh ghv h�hwv glvshuvliv dssdudlvvhqw/ ohv h{suhvvlrqv suì0
vhqwìhv lfl qh vrqw soxv ydodeohv1 Srxu v*hq frqydlqfuh/ lo vx!w gh uhjdughu ohv �jxuhv 71:
hw 7145 txl prqwuhqw o*lq xhqfh ghv sursulìwìv orfdohv1 Od whfkqltxh gh sulvh gh pr|hqqh
sursrvh dlqvl xqh pìwkrgh jìqìudoh gh gìwhuplqdwlrq ghv sursulìwìv h�hfwlyhv ã judqgh
ìfkhooh/ txl hvw xqh h{whqvlrq ghv whfkqltxhv h{lvwdqwhv1

71615 V|vwëph �Preloh0Preloh�

Oh frh!flhqw g*ìfkdqjh kW who tx*lo hvw gìwhuplqì gdqv od sduwlh suìfìghqwh qh suhqg hq
frpswh txh oh  x{ gl�xvli lqwhu0uìjlrq1 Lo hvw elhq ìylghqw txh srxu ohv v|vwëphv �preloh0
preloh�/ rü oh wudqvsruw dgyhfwli hvw suìvhqw gdqv fkdtxh uìjlrq/ oh  x{ pdvvltxh frqyhfwli
lqwhuidfldo q*hvw soxv qìjoljhdeoh1 Rq shxw oh yrlu vxu od �jxuh 7145/ rü oruvtxh oh uds0
sruw gh shupìdelolwì ghylhqw lqiìulhxu ã 4/ o*ìfrxohphqw hvw frqwudlqw gh wudyhuvhu ohv qr0
gxohv/ hw oh frh!flhqw g*ìfkdqjh ghylhqw wuëv ìohyì1 Srxu jìqìudolvhu ohv prgëohv �preloh0
lppreloh�/ fhuwdlqv dxwhxuv rqw ìfulw xq prgëoh ã ghx{ ìtxdwlrqv vrxv od iruph ^Jhunh hw
Ydq Jhqxfkwhq 4<<6e/ Jhunh hw Ydq Jhqxfkwhq 4<<9`
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Ilj1 7147= Plolhx qrgxodluh

Oh  x{ pdvvltxh lqwhu0uìjlrq hvw grqqì sdu

Kr ' kW E�6 � ��6� n

�
�6k� E�6 � ��6� vl �6 : ��6

��6k� E�6 � ��6� vl �6 	 ��6
+7157,

rü �6 hw ��6 vrqw ohv suhvvlrqv pdfurvfrsltxhv dvvrflìhv ã fkdfxqh ghv uìjlrqv/ hw k�

hvw xq frh!flhqw g*ìfkdqjh txl fdudfwìulvh o*ìfrxohphqw dx wudyhuv gh o*lqwhuidfh hqwuh ohv
ghx{ uìjlrqv1 Oh whuph dmrxwì shuphw hq h�hw gh suhqguh hq frpswh xq  x{ frqyhfwli1
Fhshqgdqw/ vl rq frqvlgëuh xq ìfrxohphqw shupdqhqw ìwdeol/ fh txl hvw oh fdv gdqv od
soxsduw ghv sureoëphv uhqfrqwuìv dx qlyhdx gh o*dtxliëuh/ ohv suhvvlrqv pdfurvfrsltxhv
vrqw ìjdohv1 Fhwwh h{suhvvlrq qh shuphw grqf sdv gh uhsuìvhqwhu oh  x{ pdvvltxh ìfkdqjì
hqwuh ohv gl�ìuhqwhv }rqhv1 O*h{suhvvlrq gx frh!flhqw g*ìfkdqjh pdvvltxh rewhqxh sdu od
pìwkrgh gh sulvh gh pr|hqqh +Ht1 5177,/ txdqw ã hooh/ suhqg elhq hq frpswh ohv ghx{
prghv gh wudqvsruw +frqyhfwli hw glvshuvli, srxu fdofxohu oh  x{ pdvvltxh lqwhuidfldo1 Sdu
frqwuh/ lo uhvwhudlw ã ìydoxhu od ydolglwì gh fhwwh h{suhvvlrq gx  x{ lqwhu0uìjlrq oruvtxh ghv
h�hwv g*ìfrxohphqw lqvwdwlrqqdluhv vh surgxlvhqw +ìfrxohphqwv idleohphqw frpsuhvvleohv
sdu h{hpsoh,1

717 H{sìulhqfhv qxpìultxhv
Oh prgëoh ã ghx{ ìtxdwlrqv dvvrflì dx{ sureoëphv gh ihuphwxuh grlw shuphwwuh gh suì0

yrlu ghv frxuehv gh shufìh rx ghv fkdpsv gh frqfhqwudwlrq pdfurvfrsltxhv vdqv sdudpëwuh
dmxvwdeoh1 D�q gh whvwhu fhwwh fdsdflwì/ ghv h{sìulhqfhv qxpìultxhv/ edvìhv vxu xqh ghv0
fulswlrq �qh ghv kìwìurjìqìlwìv hw vxu od vlpxodwlrq ghv ìtxdwlrqv orfdohv gh wudqvsruw/ rqw
ìwì uìdolvìhv1 Fhv vroxwlrqv gh uìiìuhqfh vrqw hqvxlwh frpsduìhv dx{ uìvxowdwv gx prgëoh
wkìrultxh1

Od jìrpìwulh frqvlgìuìh hvw ghvvlqìh vxu od �jxuh 71471 Xq pdloodjh �ff � �fff d ìwì
xwlolvì1 Ohv vlpxodwlrqv qxpìultxhv vrqw frqgxlwhv gh idêrq ã v*dssurfkhu g*xqh h{sìulhqfh
gh wudêdjh plvfleoh vxu xqh frorqqh gh oderudwrluh1 Od fhooxoh hvw frq�qìh/ ghv frqglwlrqv
gh  x{ qxo vrqw lpsrvìhv vxu ohv vxuidfhv vxsìulhxuhv hw lqiìulhxuhv1 Xq judglhqw gh suhvvlrq
pdfurvfrsltxh frqvwdqw hvw lpsrvì hqwuh ohv idfhv gurlwh hw jdxfkh sdu

% ' f G kRl ' �f +7158,

% ' u G kRl ' f +7159,
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7171 H{sìulhqfhv qxpìultxhv

D o*lqvwdqw lqlwldo/ xq ìfkhorq gh frqfhqwudwlrq hvw lqwurgxlw hq % ' f1 Ohv frqglwlrqv
lqlwldohv hw ohv frqglwlrqv dx{ olplwh vxlydqwhv vrqw fkrlvlhv

| ' f G kSl ' f +715:,

% ' f G kSl ' � +715;,

% ' u G
Y

Y%
kSl ' f +715<,

Fhwwh ghuqlëuh frqglwlrq lqwhuylhqw gdqv o*h{suhvvlrq gx  x{ glvshuvli1 Ohv sursulìwìv gx
plolhx qrgxodluh ã o*ìfkhooh gh Gduf| vrqw grqqìhv gdqv oh wdeohdx 7141 Ohv glvshuvlylwìv
vrqw lghqwltxhv gdqv ohv ghx{ uìjlrqv1 Wrxwhv ohv judqghxuv vrqw qrupdolvìhv sdu udssruw ã
od wdlooh gh od fhooxoh xqlwdluh , hw dx frh!flhqw gh gl�xvlrq h�hfwli (ess +yrlu sduwlh 61417,1
Oh whpsv dglphqvlrqqì hvw gì�ql sdu

|W ' |
(ess

,2
+7163,

Glphqvlrqv _*, u*,
f�S 2f

Sursulìwìv orfdohv &#*&/
�ff
"# "/
f�e f�2D
ku*, kA*,
f�f2 f�ff2

Hfrxohphqw �e '
T6,

(ess

�fff

Wdeohdx 714 = Sursulìwìv orfdohv gx plolhx qrgxodluh

71714 Pìwkrghv qxpìultxhv

Ohv vroxwlrqv orfdohv vrqw rewhqxhv ã o*dlgh gh ghx{ frghv lqgxvwulhov = PRGIORZ
hw PW6G ^]khqj 4<<7`1 Oh suhplhu orjlflho/ PRGIORZ/ uìvrxw o*ìtxdwlrq gh Gduf| ã
sduwlu g*xq pdloodjh fduwìvlhq gì�qlvvdqw orfdohphqw ohv kìwìurjìqìlwìv1 Od shupìdelolwì hvw
uhsuìvhqwìh sdu xq frh!flhqw &/ fruuhvsrqgdqw ã xq whqvhxu gldjrqdo lvrwursh1 Oh fkdps
gh ylwhvvh hq uìjlph shupdqhqw dlqvl fdofxoì/ hvw xwlolvì frpph grqqìh srxu oh sureoëph gh
wudqvsruw1 Oh ghx{lëph orjlflho/ PW6G/ uìvrxw lwìudwlyhphqw xqh ìtxdwlrq gh frqyhfwlrq0
glvshuvlrq d�q gh vxlyuh o*ìyroxwlrq gx fkdps gh frqfhqwudwlrq gdqv oh plolhx kìwìurjëqh
frqvlgìuì1 Xq vfkìpd pl{wh Hxoìulhq0Odjudqjlhq hvw lqwurgxlw hq gìfrpsrvdqw o*rsìudwhxu
gh wudqvsruw hq ghx{ whuphv1 Oh whuph glvshuvli hvw uìvrox h{solflwhphqw ã sduwlu g*xq
vfkìpd dx{ yroxphv �qlv1 Oh whuph frqyhfwli srvh hq jìqìudo soxv gh sureoëph +gl�xvlrq
qxpìultxh ghv vfkìpdv gx suhplhu ruguh,1 Xq h�ruw lpsruwdqw d ìwì idlw hq xwlolvdqw
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Ilj1 7148= Fkdps gh frqfhqwudwlrq gdqv oh plolhx qrgxodluh srxu |W ' ���f3�
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Ilj1 7149= Fkdps gh frqfhqwudwlrq gdqv oh plolhx qrgxodluh srxu |W ' D��f3�

xqh pìwkrgh ghv fdudfwìulvwltxhv txl d od sduwlfxodulwì gh qh fdxvhu tx*xqh wuëv idleoh
glvshuvlrq qxpìultxh1 Oh sulqflsh hvw gh vxlyuh oh gìsodfhphqw frqyhfwli g*xq hqvhpeoh
gh sduwlfxohv uìsduwlhv ìjdohphqw vxu o*hqvhpeoh gx grpdlqh1 Xqh pìwkrgh gh Uxqjh0
Nxwwd dx txdwulëph ruguh hvw fkrlvlh srxu uìvrxguh o*ìtxdwlrq gl�ìuhqwlhooh fruuhvsrqgdqw
ã o*rsìudwhxu gh frqyhfwlrq/ fh txl shuphw xqh gìwhuplqdwlrq suìflvh gh od srvlwlrq gh
fkdtxh sduwlfxoh1 Xqh jhvwlrq g|qdpltxh gx qrpeuh gh sduwlfxohv hvw lqwìjuìh/ dxwrulvdqw
od vxssuhvvlrq gdqv ohv }rqhv g*dffxpxodwlrq hw xq dmrxw gdqv ohv }rqhv vrxplvhv ã gh iruwhv
 xfwxdwlrqv gh ylwhvvh1

Ghv h{hpsohv gh fkdpsv gh frqfhqwudwlrq rewhqxv oruv ghv vlpxodwlrqv vrqw suìvhqwìv
gdqv od sduwlh vxlydqwh1

71715 Lqwhusuìwdwlrq ghv fkdpsv gh frqfhqwudwlrq

Ohv uìvxowdwv ghv h{sìulhqfhv qxpìultxhv vrqw suìvhqwìv vxu ohv �jxuhv 7148 ã 714: ã
wurlv lqvwdqwv glvwlqfwv1 Rq shxw vxlyuh oh gìsodfhphqw gx wudfhxu gh jdxfkh ã gurlwh hw
idluh uhvvruwlu ohv skìqrpëqhv sk|vltxhv uhvsrqvdeohv gh od glvshuvlrq dqrupdoh1

Gdqv od pdwulfh/ soxv shupìdeoh/ oh wudqvsruw hvw hvvhqwlhoohphqw frqyhfwli hw wuëv ud0
slgh1 Od gl�xvlrq ã o*ìfkhooh gh Gduf| qh mrxh sdv xq u÷oh gìwhuplqdqw1 Sdu frqwuh/ rq yrlw
dssdudñwuh ghv h�hwv glvshuvliv pdfurvfrsltxhv gxv dx{  xfwxdwlrqv gx fkdps gh ylwhvvh ã
o*lqwìulhxu g*xqh píph uìjlrq1 Ohv }rqhv vlwxìhv hqwuh ohv qrgxohv/ rü od ylwhvvh hvw idleoh/
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0.0
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Ilj1 714:= Fkdps gh frqfhqwudwlrq gdqv oh plolhx qrgxodluh srxu |W ' .��f3�
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7171 H{sìulhqfhv qxpìultxhv

uhwdughqw oh wudqvsruw hw suryrtxhqw xq ìwdohphqw lpsruwdqw gx iurqw gh frqfhqwudwlrq1
Fh frpsruwhphqw hvw sulv hq frpswh gdqv oh fdofxo ghv sursulìwìv ã judqgh ìfkhooh sdu o*lq0
whupìgldluh gx whuph i�h�#M##j# +Ht1 5183,1 Rq frpsuhqg dlqvl txh od gì�qlwlrq gh uìjlrq
udslgh +rx ohqwh, edvìh vxu ghv qrwlrqv gh shupìdelolwì q*hvw sdv dgìtxdwh1 Od glvsrvlwlrq
ghv gl�ìuhqwhv uìjlrqv ohv xqhv sdu udssruw dx{ dxwuhv hvw xq idfwhxu sulprugldo1 Lfl/ fhv
}rqhv lqwhu0qrgxohv ghyudlhqw dssduwhqlu ã od uìjlrq �ohqwh� d�q gh plhx{ uhsuìvhqwhu ohv
iurqwv gh frqfhqwudwlrq1 Xqh whooh uhpdutxh d ìwì h�hfwxìh srxu oh suhplhu fkdqjhphqw
g*ìfkhooh ^Vrxdgqld 4<<<` rü oh frpsruwhphqw dqrupdo revhuyì srxu xq wuhloolv uìjxolhu gh
f|olqguhv d ìwì dwwulexì ã o*h�hw ghv }rqhv vwdjqdqwhv ghuulëuh ohv f|olqguhv1 Oh srlqw frqfhu0
qdqw o*lghqwl�fdwlrq ghv uìjlrqv hvw derugì gdqv od sduwlh 81617 oruv gh o*ìwxgh ghv plolhx{
doìdwrluhv1

Ohv ghx{ prghv gh wudqvsruw +frqyhfwlrq hw gl�xvlrq, vrqw hq frpsìwlwlrq oruv gx
uhpsolvvdjh ghv qrgxohv1 Oh fkdps gh ylwhvvh hvw dvvh} xqliruph/ grqf ohv frh!flhqwv gh
glvshuvlrq ã judqgh ìfkhooh dvvrflìv ã od uìjlrq prlqv shupìdeoh vrqw hq jìqìudo ehdxfrxs
soxv idleoh txh fhx{ fruuhvsrqgdqwv ã od uìjlrq �udslgh�1 Sdu frqwuh o*ìfkdqjh lqwhuid0
fldo suìgrplqdqw hvw uhvsrqvdeoh gh o*ìwdohphqw lpsruwdqw revhuyì vxu ohv �jxuhv 714; hw
714<1 Pdfurvfrsltxhphqw/ ohv lqfoxvlrqv mrxhqw oh u÷oh gh }rqhv gh uìwhqwlrq gx wudfhxu/
hw suryrtxhqw ohv orqjxhv wudñqìhv jìqìudohphqw revhuyìhv vxu ohv frxuehv h{sìulphqwdohv
g*ìoxwlrq1

Fhv vlpxodwlrqv r�uhqw od srvvlelolwì gh frpsuhqguh ohv surfhvvxv sk|vltxhv ã o*ìfkhooh
gh Gduf| suryrtxdqw oh qrq0ìtxloleuh ã judqgh ìfkhooh1 Lo idxw doruv udsshohu txh o*remhfwli
lqlwldo hvw g*dyrlu ghv vroxwlrqv gh uìiìuhqfh srxu od ydolgdwlrq gx prgëoh ã ghx{ ìtxd0
wlrqv1 Kdelwxhoohphqw/ ohv frxuehv g*ìoxwlrq +rx gh shufìh, vrqw xwlolvìhv srxu frpsduhu
ghv frpsruwhphqwv pdfurvfrsltxhv/ fdu fh vrqw ohv lqirupdwlrqv ohv soxv suìflvhv hw ohv
soxv vlpsohv ã rewhqlu ã o*lvvxh g*xqh h{sìulhqfh gh wudêdjh plvfleoh vxu frorqqh rx vxu
vlwh1 Sdu frqwuh/ fh w|sh gh frpsdudlvrq q*hvw sdv oh soxv glvfulplqdqw ylvxhoohphqw1 Gdqv
qrwuh fdv/ ohv h{sìulhqfhv vrqw uìdolvìhv qxpìultxhphqw/ grqf qrxv dyrqv dffëv ã wrxwhv ohv
lqirupdwlrqv qìfhvvdluhv ã xqh dqdo|vh soxv suìflvh1 Dlqvl/ od frqqdlvvdqfh ghv fkdpsv gh
frqfhqwudwlrq gdqv oh plolhx srxu wrxw lqvwdqw |/ shuphw g*dffìghu dx{ frqfhqwudwlrqv ã

judqgh ìfkhooh
q
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r#

hw
q
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hq dssoltxdqw xq surfhvvxv gh sulvh gh pr|hqqh vxu ohv
fkdpsv vroxwlrqv q
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Oh yroxph gh sulvh gh pr|hqqh hvw xqh fhooxoh xqlwdluh qrgxodluh +Ilj1 714, vh gìsodêdqw
vxu o*hqvhpeoh plolhx frqvlgìuì +Ilj1 7147,1

D o*lvvxh gh fhwwh frqyroxwlrq vsdwldoh/ oh sureoëph gh wudqvsruw hvw xql0glphqvlrqqho
vxlydqw od gluhfwlrq gh o*ìfrxohphqw fdu wrxwhv ohv lqirupdwlrqv orfdohv vxlydqw ohv gluhfwlrqv
wudqvyhuvdohv vrqw pr|hqqìhv1
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Ilj1 714;= Sur�ov gh frqfhqwudwlrq pdfurvfrsltxh gdqv oh plolhx qrgxodluh srxu |W ' e��f3�

718 Frpsdudlvrq hqwuh ohv uìvxowdwv h{sìulphqwdx{ hw
wkìrultxhv

Ohv �jxuhv 714; hw 714< prqwuhqw ohv frpsdudlvrqv hqwuh ohv sur�ov gh frqfhqwudwlrq
lvvxv ghv h{sìulhqfhv qxpìultxhv hw fhx{ gìwhuplqìv sdu oh prgëoh wkìrultxh1 Od frxueh hq
srlqwlooì hvw fdofxoìh sdu xqh pr|hqqh ghv frqfhqwudwlrqv srqgìuìh sdu ohv srurvlwìv +Ht1
51436,1 Hooh fruuhvsrqg ã od vroxwlrq txh ghyudlw grqqhu xq prgëoh ã xqh ìtxdwlrq srxu
uhsuìvhqwhu fruuhfwhphqw oh wudqvsruw gdqv xqh vwuxfwxuh kìwìurjëqh1 Fh sur�o hvw fdudf0
wìulvwltxh gh od glvshuvlrq dqrupdoh +glvshuvlrq qrq0Ilfnlhqqh,1 Rq frpsuhqg doruv/ tx*hq
suìvhqfh gh qrq0ìtxloleuh/ o*xwlolvdwlrq g*xqh ìtxdwlrq fodvvltxh gh frqyhfwlrq0glvshuvlrq
hvw xqh pdxydlvh dssur{lpdwlrq1 Ohv dssurfkhv ã ghx{ ìtxdwlrqv rqw o*dydqwdjh gh udmrx0
whu ghv ghjuìv gh olehuwì gdqv oh prgëoh/ r�udqw dlqvl od srvvlelolwì gh fdswxuhu od soxsduw
ghv frpsruwhphqwv dqrupdx{1

Rq shxw uhpdutxhu txh ohv uìvxowdwv qxpìultxhv vrqw vxmhwv ã ghv  xfwxdwlrqv gh orq0
jxhxu frpsdudeoh ã od wdlooh gh od fhooxoh xqlwdluh1 Fh skìqrpëqh d ìwì revhuyì ^Sudw 4<;</
Sudw 4<<5` gdqv soxvlhxuv frqwh{whv ìtxlydohqwv1 Lo hvw srvvleoh gh frqvwuxluh ghv irqfwlrqv
gh srqgìudwlrqv ^Txlqwdug hw Zklwdnhu 4<<7f` gdqv o*rsìudwhxu gh sulvh gh pr|hqqh shu0
phwwdqw gh olvvhu fhv frxuehv1 Wrxwhirlv/ fhfl q*hvw sdv dssoltxì lfl/ ohv frxuehv revhuyìhv/
pdojuì fhv  xfwxdwlrqv/ shuphwwhqw gh vh uhsuìvhqwhu fodluhphqw fh txh vhudlhqw ohv sur�ov
gh frqfhqwudwlrq ã judqgh ìfkhooh dvvrflìv1
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Ilj1 714<= Sur�ov gh frqfhqwudwlrq pdfurvfrsltxh gdqv oh plolhx qrgxodluh srxu |W ' S��f3�

Od fruuìodwlrq hqwuh ohv h{sìulhqfhv qxpìultxhv hw ohv suìglfwlrqv qxpìultxhv hvw wuëv
erqqh1 Dyhf xqh frpsoh{lwì uhodwlyhphqw idleoh/ oh prgëoh ã ghx{ ìtxdwlrqv hvw fdsdeoh gh
uhsuìvhqwhu gh pdqlëuh wuëv fruuhfwh oh frpsruwhphqw pdfurvfrsltxh ylv ã ylv gx wudqvsruw
gdqv xqh vwuxfwxuh ã ghx{ uìjlrqv/ hw fhfl vdqv sdudpëwuh dmxvwdeoh1 G*dxwuhv frpsdudlvrqv/
qrq suìvhqwìhv lfl/ rqw ìwì h�hfwxìhv vxu ghv duudqjhphqwv qrgxodluhv gl�ìuhqwv/ hw ã fkdtxh
irlv ohv frqiurqwdwlrqv dyhf ohv vlpxodwlrqv qxpìultxhv vrqw h{fhoohqwhv1 Od frqfoxvlrq gh
fhwwh ìwxgh hvw od ydolgdwlrq gx prgëoh ã ghx{ ìtxdwlrqv hw ghv sureoëphv gh ihuphwxuh
dvvrflìv1

719 Frqglwlrq gh qrq0ìtxloleuh orfdo

Oh sulqflsh gh qrq0ìtxloleuh orfdo hvw edvì vxu od qìfhvvlwì gh frqvhuyhu ohv whuphv

uhodwliv ã od gl�ìuhqfh gh frqfhqwudwlrq hqwuh ohv ghx{ uìjlrqv
q
kSlq#

r#

�
q
kSlq/

r/

gdqv
oh gìyhorsshphqw gx prgëoh1 Vl fh whuph gh gìvìtxloleuh ghylhqw qìjoljhdeoh ghydqw ohv
yduldwlrqv gh frqfhqwudwlrqv/ doruv o*dssurfkh ã ghx{ ìtxdwlrqv qh suìvhqwh soxv g*lqwìuíw/
hw xqh prgìolvdwlrq ã xqh ìtxdwlrq vx!w1 D�q g*ìwxglhu o*lpsruwdqfh hw ohv frqglwlrqv gh

;:
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Ilj1 7153= Hyroxwlrq gx qrq0ìtxloleuh gdqv xq plolhx qrgxodluh srxu gl�ìuhqwv frqwudvwhv
gh shupìdelolwì

qrq0ìtxloleuh/ xq fulwëuh gh qrq0ìtxloleuh hvw gì�ql sdu
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_% +7166,

Fh fulwëuh fruuhvsrqg ã o*lqwìjudwlrq gx qrq0ìtxloleuh vxu wrxw oh grpdlqh g*ìwxgh ã xq
lqvwdqw grqqì1 Od vlpxodwlrq gx prgëoh ã ghx{ ìtxdwlrqv vxu xq plolhx qrgxodluh txdvl
vhpl0lq�ql +43S fhooxohv xqlwdluhv, dxwrulvh oh fdofxo gx fulwëuhX srxu ghv whpsv wuëv frxuwv ã
wuëv orqjv/ d�q g*ìwxglhu oh frpsruwhphqw dv|pswrwltxh gx qrq0ìtxloleuh1 Soxvlhxuv ìyrox0
wlrqv vrqw suìvhqwìhv vxu od �jxuh 71531 Ohv udssruwv gh shupìdelolwì fkrlvlv vrqw vxsìulhxuv
ã 4 +&#*&/ : �, srxu idluh dssdudñwuh oh qrq0ìtxloleuh/ hw lqiìulhxu ã 4333 +&#*&/ 	 �fff,
fdu dx ghoã gh fhwwh olplwh/ qrxv dyrqv prqwuì gdqv od sduwlh 71517 txh ohv fdudfwìulvwltxhv
k|gudxoltxhv q*dydlhqw soxv g*lq xhqfh vxu oh frpsruwhphqw pdfurvfrsltxh1 Ohv sursulìwìv
ã o*ìfkhooh gh Gduf| gx plolhx vrqw

�e ' �fff
ku

,
' f��

kA

,
' f�f�

_

,
' f�S "# ' "/ ' f�� +7167,

Srxu ohv whpsv frxuwv/ fh fulwëuh hvw frqwudlqw sdu ohv frqglwlrqv lqlwldohv fkrlvlhv +yrlu
sduwlh 615,/ lpsrvdqw

XE|W ' f� ' f +7168,
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Gdqv fkdtxh frq�jxudwlrq/ oh plolhx hvw vx!vdpphqw orqj srxu txh ohv frqglwlrqv dx{
olplwhv hq % ' u q*dlhqw dxfxqh lq xhqfh vxu ohv uìvxowdwv suìvhqwìv +plolhx vhpl0lq�ql,1

G*dsuëv od �jxuh 7153/ oh qrq0ìtxloleuh hvw g*dxwdqw soxv lpsruwdqw txh oh frqwudvwh gh
shupìdelolwì hvw ìohyì1 Fh vrqw hq h�hw ohv gl�ìuhqfhv hqwuh ohv whpsv fdudfwìulvwltxhv gh
fkdtxh surfhvvxv gh wudqvsruw +h{dfhueìhv txdqg oh udssruw gh shupìdelolwì dxjphqwh, txl
suryrtxhqw ohv h�hwv gh uhwdug revhuyìv vxu ohv fkdpsv gh frqfhqwudwlrq +Ilj1 7148 ã 714:,1
Lqyhuvhphqw/ oruvtxh oh frqwudvwh whqg yhuv 4/ oh plolhx ghylhqw krprjëqh hw o*ìtxloleuh orfdo
hvw srvvleoh1 Ohv uìvxowdwv suìvhqwìv �jxuh 7154 prqwuhqw ohv ìyroxwlrqv gx qrq0ìtxloleuh
srxu gl�ìuhqwhv ydohxuv ghv glvshuvlylwìv orfdohv1 Fhv frxuehv ylhqqhqw frqiruwhu ohv lgìhv
gìyhorssìhv gdqv od sduwlh 715161 Xqh iruwh glvshuvlrq ã o*ìfkhooh gh Gduf| krprjìqìlvh
od frqfhqwudwlrq hqwuh ohv ghx{ }rqhv/ grqf uìgxlw oh qrq0ìtxloleuh1 Srxu ghv ydohxuv wuëv
idleohv +ku*, ' f�ffD,/ dssurfkdqw oh fdv sxuhphqw frqyhfwli/ ohv h�hwv gx qrq0ìtxloleuh
vrqw pd{lpxpv1 Ohv h�hwv g*xqh prgl�fdwlrq gh od wdlooh gh o*lqfoxvlrq vrqw fodluhphqw
shuêxv vxu od �jxuh 71551 O*ìfkdqjh gh pdvvh hqwuh ohv ghx{ uìjlrqv glplqxh oruvtxh oh
gldpëwuh gh o*kìwìurjìqìlwì dxjphqwh +píph vl oh frh!flhqw g*ìfkdqjh kW q*ìyroxh sdv
gdqv oh píph vhqv vxu od �jxuh 7145,1

Srxu ohv whpsv orqjv/ ohv �jxuhv 7153 ã 7155 prqwuhqw txh oh qrq0ìtxloleuh whqg yhuv
}ìur1 Txhooh txh vrlw od frq�jxudwlrq orfdoh/ dv|pswrwltxhphqw/ o*ìtxloleuh hqwuh ohv ghx{
uìjlrqv hvw yìul�ì1 Fhv vlpxodwlrqv qxpìultxhv frq�uphqw ohv uìvxowdwv wkìrultxhv rewhqxv
gdqv od sduwlh 5181 Qrxv dyrqv prqwuì tx*dx erxw g*xq whpsv gh sdufrxuv vx!vdpphqw
judqg/ ohv ghx{ iurqwv gh frqfhqwudwlrq dydqfhqw ã od píph ylwhvvh/ f*hvw ã gluh o*ìfduw
pr|hq B hqwuh ohv ghx{ uhvwh frqvwdqw1 Vxu od �jxuh 7156 vrqw uhsuìvhqwìv ohv ghx{ iurqwv gh
frqfhqwudwlrq gdqv fkdtxh uìjlrq ã ghx{ lqvwdqwv gl�ìuhqwv gdqv oh uìjlph dv|pswrwltxh1
Lo hvw fodlu txh ohv h�hwv glvshuvliv wrxmrxuv suìvhqwv rqw whqgdqfh ã dxjphqwhu o*ìwdohphqw
gh fhv ghx{ iurqwv/ grqf ã uìgxluh orfdohphqw o*ìfduw hqwuh ohv frqfhqwudwlrqv gdqv fkdtxh
uìjlrq1 Oh fulwëuh gh qrq0ìtxloleuh +Ht1 7166, hvw grqf frqwudlqw sdu

*�4
|<"

XE|W� ' f +7169,

Dlqvl/ srxu ohv whpsv orqjv/ oh prgëoh ã ghx{ ìtxdwlrqv qh suìvhqwh dxfxq lqwìuíw hw oh
frpsruwhphqw pdfurvfrsltxh shxw íwuh frqyhqdeohphqw uhsuìvhqwì sdu xq prgëoh ã xqh
ìtxdwlrq1 Oh idlw g*rewhqlu dv|pswrwltxhphqw o*ìtxloleuh hqwuh ohv ghx{ uìjlrqv lqylwhudlw
grqf ã fkrlvlu xq prgëoh ã xqh ìtxdwlrq ã ìtxloleuh orfdo +Ht1 51<:,1 Fhwwh gìgxfwlrq hvw
frpsoëwhphqw idxvvh +yrlu sduwlh 51: hw �jxuh 517, fdu gdqv xq surfhvvxv gh wudqvsruw/ o*ìwdw
g*xq v|vwëph ã xq lqvwdqw grqqì/ gìshqg gh wrxwh o*klvwrluh gx gìsodfhphqw gx wudfhxu ã
wudyhuv od vwuxfwxuh ìwxglìh1 Xq iruw gìvìtxloleuh gdqv od }rqh suì0dv|pswrwltxh suryrtxh
xqh lpsruwdqwh glvshuvlrq pdfurvfrsltxh/ píph vl dv|pswrwltxhphqw o*ìtxloleuh pdvvltxh
hvw dwwhlqw1 Od sulvh hq frpswh gh o*k|srwkëvh g*ìtxloleuh pdvvltxh ã judqgh ìfkhooh qh
grlw sdv íwuh od frqvìtxhqfh g*xqh revhuydwlrq ã xq lqvwdqw suìflv/ pdlv íwuh oh uìvxowdw
g*xqh ìwxgh gh od vwuxfwxuh sruhxvh/ ghv frqglwlrqv g*ìfrxohphqw/ ghv  xlghv hq suìvhqfh/
111 Od uìvroxwlrq ghv sureoëphv gh ihuphwxuh hw oh fdofxo ghv sursulìwìv h�hfwlyhv ã judqgh
ìfkhooh shxyhqw íwuh yxh frpph ghv rxwlov g*dqdo|vh1 Od frqiurqwdwlrq ghv ghx{ frh!flhqwv
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Ilj1 7156= Uhsuìvhqwdwlrq gx qrq0ìtxloleuh gdqv oh grpdlqh dv|pswrwltxh

gh glvshuvlrq ã judqgh ìfkhooh fruuhvsrqgdqw dx{ prgëohv ã xqh ìtxdwlrq +frh!flhqw gh
glvshuvlrq dvvrflì dx prgëoh ã qrq0ìtxloleuh E#WW�%% gh o*ìtxdwlrq 51453/ frh!flhqw gh
glvshuvlrq dyhf ìtxloleuh orfdo

�
#WW

e^

�
%%

gh o*ìtxdwlrq 51<;, shuphw g*lghqwl�hu fodluhphqw
ohv vlwxdwlrqv rü o*k|srwkëvh g*ìtxloleuh orfdo q*hvw soxv ydolgìh1

Dyhf od frq�jxudwlrq ìwxglìh gdqv fhwwh sduwlh/ oh qrq0ìtxloleuh ghylhqw qìjoljhdeoh dx
erxw gh �f� ã �fD fhooxohv qrgxodluhv1 Lo hvw shx suredeoh/ oruv g*xqh vlpxodwlrq qxpìultxh
pdfurvfrsltxh/ g*rewhqlu ghv pdloohv frpsruwdqw xq vl judqg qrpeuh g*kìwìurjìqìlwìv1
Gh soxv/ ohv vwuxfwxuhv jìrorjltxhv uìhoohv phwwhqw hq ìylghqfh gh qrpeuhxvhv ìfkhoohv
lpeultxìhv1 Xqh }rqh dvvh} judqgh srxu frqwhqlu dx prlqv �f� lqfoxvlrqv prlqv shupìdeohv
+w|sh fhooxoh qrgxodluh, d|dqw ghv fdudfwìulvwltxhv yrlvlqhv d grqf shx gh fkdqfh g*h{lvwhu1
Sdu frqwuh/ dyhf ghv frq�jxudwlrqv gl�ìuhqwhv +qrpeuh gh Sìfohw soxv idleoh/ glvshuvlylwìv
soxv ìohyìhv/ 111 ,/ oh uìjlph dv|pswrwltxh shxw íwuh dwwhlqw ehdxfrxs soxv udslghphqw1 Oh
fkrl{ hqwuh xq prgëoh ã ghx{ ìtxdwlrqv hw xq prgëoh ã xqh ìtxdwlrq gìshqg grqf gh
od glvwdqfh ã odtxhooh rq yhxw od uìsrqvh/ ghv fdudfwìulvwltxhv gx plolhx frqvlgìuì/ gh od
suìflvlrq ghpdqgìh/ 111 Fhwwh gl!fxowì qh shxw grqf sdv dyrlu gh uìsrqvh ã sulrul/ pdlv
grlw idluh o*remhw g*xqh ìwxgh suìolplqdluh gdqv fkdtxh fdv sduwlfxolhu1

<4



Fkdslwuh 71 Hwxgh ghv plolhx{ qrgxodluhv

<5



Fkdslwuh 8

Dssolfdwlrq dx{ plolhx{ doìdwrluhv

814 Lqwurgxfwlrq

Ohv vwuxfwxuhv jìrorjltxhv vrqw/ hq jìqìudo/ wuëv kìwìurjëqhv hw frpsruwhqw ghv yduld0
elolwìv vsdwldohv frpsoh{hv vxu soxvlhxuv ìfkhoohv g*revhuydwlrq1 Fhwwh yduldelolwì ghv sur0
sulìwìv ìfkdssh/ hq sulqflsh/ ã xqh ghvfulswlrq suìflvh1 Frpswh whqx gh fhwwh lqfhuwlwxgh/
lo hvw vrxyhqw dssursulì gh fdudfwìulvhu ohv plolhx{ sruhx{ kìwìurjëqhv gh idêrq vwdwlvwltxh
^Gdjdq 4<;</ Pdwkhurq 4<9:`1 Gdqv fhwwh frqfhswlrq/ rq vxssrvh txh oh plolhx frqvlgìuì
hvw xqh uìdolvdwlrq dssduwhqdqw ã xq hqvhpeoh gh Eruho who tx*xqh sursulìwì/ frpph od shu0
pìdelolwì/ reìlvvh ã xqh fhuwdlqh vwdwlvwltxh1 O*k|srwkëvh g*hujrglflwì hvw sulvh hq frpswh
srxu txh o*ìwxgh g*xq plolhx grqqì dlw txhotxh shuwlqhqfh/ dlqvl/ ohv sursulìwìv vwdwlvwltxhv
vrqw gìwhuplqìhv hq lghqwl�dqw pr|hqqh g*hqvhpeoh dyhf pr|hqqh vsdwldoh1 Srxu ìwxglhu
ohv sursulìwìv g*xq ìfrxohphqw gdqv xq plolhx sruhx{ kìwìurjëqh/ xq plolhx �v|qwkìwl0
txh� frpsdwleoh dyhf ohv lqirupdwlrqv vwdwlvwltxhv glvsrqleohv hvw jìqìuì1 D�q g*rewhqlu
ghv uìvxowdwv vwdwlvwltxhphqw vljql�fdwliv/ lo idxw h�hfwxhu ghv vlpxodwlrqv srxu gl�ìuhqwhv
uìdolvdwlrqv hw suhqguh hqvxlwh od pr|hqqh1 Fhv uìdolvdwlrqv gh vwuxfwxuhv jìrorjltxhv vrqw
hq jìqìudo frqvwuxlwhv vxu ghv juloohv kdxwhv uìvroxwlrqv1 Lgìdohphqw/ fhwwh uìvroxwlrq hvw
olìh gluhfwhphqw ã od wdlooh ghv fdurwwhv vxu ohvtxhoohv ohv sursulìwìv orfdohv vrqw phvxuìhv1
Qrxv ghyrqv grqf idluh dssho ã ghv whfkqltxhv gh fkdqjhphqw g*ìfkhooh srxu qrxv udphqhu
ã ghv wdloohv gh pdloohv udlvrqqdeohv srxu ghv ìwxghv qxpìultxhv ã o*ìfkhooh gh o*dtxliëuh1

Dyhf o*remhfwli g*xwlolvhu oh prgëoh ã ghx{ ìtxdwlrqv hw ohv sureoëphv gh ihuphwxuh dvvr0
flìv hq frqqhfwlrq dyhf ohv rxwlov jìrvwdwlvwltxhv gh jìqìudwlrq gh vwuxfwxuh jìrorjltxh/ fhwwh
sduwlh hvw d{ìh vxu o*ìwxgh ghv plolhx{ doìdwrluhv1 Gdqv xq suhplhu whpsv/ ghv jìrpìwulhv
vwudwl�ìhv qrq0fruuìoìhv vrqw dqdo|vìhv1 Sxlv/ txhotxhv dssolfdwlrqv dx{ plolhx{ doìdwrluhv
elglphqvlrqqhov vsdwldohphqw fruuìoìv hw ghv uìvxowdwv suìolplqdluhv vrqw suìvhqwìv gdqv xqh
ghx{lëph sduwlh1
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815 Plolhx vwudwl�ì doìdwrluh

81514 Suìvhqwdwlrq gx sureoëph

Gdqv fhwwh sduwlh/ xq plolhx sduidlwhphqw vwudwl�ì hvw ìwxglì/ gdqv oh fdv sduwlfxolhu
rü o*ìfrxohphqw hvw sdudooëoh dx{ vwudwhv1 Fh w|sh gh plolhx hvw xqh lgìdolvdwlrq gh od
soxv ìoìphqwdluh ghv vwuxfwxuhv kìwìurjëqhv uhqfrqwuìhv gdqv od qdwxuh1 O*lqwìuíw sruwì ã
fhwwh uhsuìvhqwdwlrq gdqv od olwwìudwxuh hvw elhq ìylghpphqw olì ã od suìvhqfh gh vwudwl�0
fdwlrqv jìrorjltxhv gdqv ohv irupdwlrqv vìglphqwdluhv ^Wkruemduqduvrq hw Pdfnd| 4<<:`/
elhq txh o*h{lvwhqfh gh plolhx{ vwudwl�ìv vxu gh judqghv glvwdqfhv krul}rqwdohv vrlw shx
suredeoh1 Fhshqgdqw/ píph gdqv fhwwh vlwxdwlrq lgìdolvìh/ soxvlhxuv dvshfwv gx sureoëph
gh glvshuvlrq q*rqw sdv ìwì frpsoëwhphqw dqdo|vìv/ hw qh vrqw wrxmrxuv sdv frpsulv ^Fklq
4<;:/ Frppxqdu 4<<;/ Lssrolwr hw do1 4<<7/ Odnh hw Kludvdnl 4<;4/ Ohur| hw do1 4<<5/ Sl0
fnhqv hw Julvdn 4<;4/ Soxpe hw Zklwdnhu 4<;;e`1 Fh w|sh g*ìwxgh shuphw xqh dssurfkh
khxulvwltxh/ fdu oh plolhx vwudwl�ì hvw vx!vdpphqw vlpsoh srxu glvvrflhu hw lghqwl�hu ohv
gl�ìuhqwv surfhvvxv sk|vltxhv txl sduwlflshqw dx wudqvsruw1 Sdu h{hpsoh/ od sduwlh frqyhf0
wlyh q*lqwhuylhqw sdv gdqv o*ìfkdqjh gh pdvvh hqwuh vwudwhv/ txl hvw xqltxhphqw lq xhqfì
sdu od gl�xvlrq wudqvyhuvdoh1 Gh soxv/ od vlpsolflwì jìrpìwultxh dxwrulvh ghv gìyhorssh0
phqwv dqdo|wltxhv uhodwlyhphqw srxvvìv/ frpph oh fdofxo h{solflwh ghv prphqwv dvvrflìv ã
od frqfhqwudwlrq pdfurvfrsltxh/ píph srxu ghv sur�ov gh shupìdelolwì frpsoh{hv ^Jhokdu
hw do1 4<:</ J yhq hw do1 4<;7/ J yhq hw Pro} 4<;9/ Pdwkhurq hw gh Pduvlo| 4<;3/ Pduoh
hw do1 4<9:/ Ydorffkl 4<;<`1

Gdqv oh fdguh gh od pìwkrgh gh sulvh gh pr|hqqh yroxpltxh hw gx prgëoh ã ghx{
ìtxdwlrqv/ o*ìwxgh g*xq plolhx el0frxfkh +yrlu sduwlh 51:, hvw ìwhqgxh lfl hq frqvlgìudqw txh
fkdtxh uìjlrq lqlwldohphqw krprjëqh hvw pdlqwhqdqw frqvwlwxìh g*xq hqvhpeoh gh vwudwhv gh
fdudfwìulvwltxhv gl�ìuhqwhv1 Fhwwh dssurfkh d srxu exw g*lqwurgxluh xqh glphqvlrq doìdwrluh
gdqv qrwuh ìwxgh gìwhuplqlvwh/ hw gh suìsduhu od vhfrqgh sduwlh/ rü oh prgëoh ã ghx{
ìtxdwlrqv hvw xwlolvì hq uhodwlrq dyhf xqh gì�qlwlrq vwdwlvwltxh ghv kìwìurjìqìlwìv1

Od fhooxoh vwudwl�ìh frqvlgìuìh +Ilj1 814, hvw frqvwlwxìh gh ? vwudwhv gh gl�ìuhqwhv shu0
pìdelolwìv1 Fkdtxh vwudwh hvw g*ìsdlvvhxu e/ o*hqvhpeoh irupdqw xqh vwuxfwxuh gh kdxwhxu ,1
Oh plolhx hvw xqliruph vxlydqw od gluhfwlrq %/ hw sìulrgltxh vxlydqw od gluhfwlrq 5 gh sìulrgh
ohv ? vwudwhv1 Oh plolhx q*hvw sdv fruuìoì vsdwldohphqw/ f*hvw ã gluh/ fkdtxh vwudwh hvw krpr0
jëqh hw fkrlvlh lqgìshqgdpphqw ghv vwudwhv yrlvlqhv1 Srxu frqvhuyhu ghv fdudfwìulvwltxhv
el0prgdohv hw uhvwhu gdqv oh fkdps g*dssolfdwlrq g*xq prgëoh ã ghx{ ìtxdwlrqv/ od jìqì0
udwlrq ghv fhooxohv vh idlw ã sduwlu g*xqh irqfwlrq gh ghqvlwì gh suredelolwì gh shupìdelolwì
el0prgdoh +Ilj1 815,1 D o*dlgh gh fhwwh orl/ xqh olplwh hvw �{ìh hw ghx{ uìjlrqv glvwlqfwhv
shxyhqw íwuh lghqwl�ìhv1 Rq gì�qlw vlpsohphqw hq irqfwlrq gh od ydohxu gh od shupìdelolwì/
ohv vwudwhv dssduwhqdqw ã od uìjlrq �udslgh� +#, hw fhoohv dssduwhqdqw ã od uìjlrq �ohqwh�
+/,1 Qrxv qìjoljhrqv gdqv fhwwh sduwlh ohv yduldwlrqv gh srurvlwì1

O*ìfrxohphqw hvw sdudooëoh dx{ vwudwhv/ grqf oh yhfwhxu ylwhvvh orfdo k�l� gdqv od vwudwh �
shxw íwuh uhsuìvhqwì sdu vd vhxoh frpsrvdqwh vxlydqw %/ ��1 Gh píph ohv ylwhvvhv pr|hqqhv
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ã judqgh ìfkhooh gdqv ohv ghx{ uìjlrqv +# hw /, vrqw ìfulwhv�q
k�l#

r#�
%
' �# hw Eik�l/j/�% ' �/ +814,

Od irupxodwlrq gh Ehdu +Ht1 6145, hvw frqvhuyìh srxu od gì�qlwlrq gh od glvshuvlrq orfdoh1

81515 Uìvroxwlrq ghv sureoëphv gh ihuphwxuh

G*xqh pdqlëuh dqdorjxh dx plolhx el0frxfkh +yrlu 61418,/ ohv sureoëphv gh ihuphwxuh
vrqw lfl dxvvl uìvroxv dqdo|wltxhphqw1 Oh sureoëph ã judqgh ìfkhooh hvw xqlglphqvlrqqho
+Ht1 518; hw 518<,/ ohv frh!flhqwv qìfhvvdluhv vrqw grqf�

#WW
##

�
%%

E#WW
//�%%

�
#WW

#/

�
%%

�
#WW

/#

�
%%

kW +815,

E�##�% E�//�% E�#/�% E�/#�% E_#�% E_/�% +816,

Vhxohv ohv frpsrvdqwhv vxlydqw % +EM##�%/ EM//�%/ EM#/�%/ EM/#�%, ghv vroxwlrqv ghv sur0
eoëphv L hw LL vrqw ã gìwhuplqhu1 Qrxv gìyhorsshurqv/ gdqv fhwwh sduwlh/ od surfìgxuh gh
uìvroxwlrq gx sureoëph L +Ld hw Le,/ xq wudlwhphqw vlplodluh srxydqw íwuh dssoltxì dx{
dxwuhv sureoëphv1 Ohv yduldeohv gh ihuphwxuh vrqw ìfulwhv vrxv od iruph

K'

�
EMU#�% gdqv #
EMU/�% gdqv /

�'

�
�U# gdqv #
�U/ gdqv /

+817,

D fdxvh gh o*lqyduldqfh gx plolhx vxlydqw od gluhfwlrq %/ ohv gìulyìhv sduwlhoohv ghv
yduldeohv sdu udssruw ã % vrqw qxoohv1 Ohv lqfrqqxhv K hw � vrqw ghv irqfwlrqv gh od vhxoh
yduldeoh 51 Hq frqvìtxhqfh/ ohv vlpsol�fdwlrqv vxlydqwhv vrqw sulvhv hq frpswh

u � Ek�l� K� ' f u � E#W
� � uK� '

�
kA�� n(ess

� Y2K

Y52
+818,

u � Ek�l��� ' f u � E#W
� � u�� '

�
kA �� n(ess

� Y2�
Y52

+819,

Srxu oh sureoëph Ld hw Le/ ohv ìtxdwlrqv gh frqvhuydwlrq gdqv # +Ht1 615d hw 616d, hw /
+Ht1 615g hw 616g, vh uìvxphqw ã�

kA�� n(ess
� Y2K

Y52
'

�
�� � �# gdqv #

f gdqv /
+81:,

�
kA�� n(ess

� Y2�
Y52

'

� �)3�# gdqv #
)3�/ gdqv /

+81;,

Ohv h{suhvvlrqv jìqìudohv ghv yduldeohv gh ihuphwxuh hq wrxw srlqw gx plolhx vwudwl�ì vrqw
gìgxlwhv gluhfwhphqw gh fhv ìtxdwlrqv gl�ìuhqwlhoohv vrxv od iruph

K ' �# E�� � �#�
52

2 EkA�� n(ess �
n ��5 n�� +81<,

� '

�
�/
)/
� �#

)#

�
52

2 EkA�� n(ess�
n ��5 n(� +8143,
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O*lqglfdwhxu gh skdvh �# +rx �/, ydxw � gdqv od uìjlrq # +rx /, hw f gdqv od uìjlrq / +rx
#,1 Ohv txdwuh frqvwdqwhv +��/ ��/ ��/ (�, vrqw gl�ìuhqwhv srxu fkdtxh vwudwh/ fh txl idlw
e? lqfrqqxhv srxu fh sureoëph1 Od sulvh hq frpswh ghv frqglwlrqv dx{ olplwhv qrxv shuphw
g*ìfuluh 2? frqglwlrqv gh frqwlqxlwì ã o*lqwhuidfh gh fkdtxh vwudwh +Ht1 615e hw 616e,/ 2E?���
frqglwlrqv gh frqwlqxlwì gx  x{ gl�xvli dx{ lqwhuidfhv +Ht1 615f hw 616f, hw 2 frqglwlrqv gh
pr|hqqh qxooh vxu o*hqvhpeoh gh od fhooxoh +Ht1 615i hw 616i,1 Lo hvw grqf srvvleoh gh iruphu
xq v|vwëph olqìdluh gh glphqvlrq e? d|dqw srxu vroxwlrq ohv e? frqvwdqwhv lqwhuyhqdqw
gdqv ohv h{suhvvlrqv 81< hw 81431 O*ìtxdwlrq 617 shuphw gh frqvwuxluh od vroxwlrq jìqìudoh
gx sureoëph L hq ìfulydqw

K#'

�
EM##�% gdqv #
EM#/�% gdqv /

S/# ' �

] 5',

5'f

K_5] 5',

5'f

�_5

+8144,

K# '

�
�#E�� � �#� n S/#

�
�/
)/
� �#

)#

��
52

2 EkA�� n(ess�
n E�� n S/#��� 5 n E�� n S/#(��

+8145,

Ohv yduldwlrqv gh od yduldeoh gh ihuphwxuh K# gdqv o*ìsdlvvhxu gh od fhooxoh vrqw uhsuìvhq0
wìhv sdu ghv dufv gh sduderohv frqwlqxv hqwuh hx{ +Ilj1 816,1 Od frqyh{lwì +rx od frqfdylwì,
gh fkdtxh duf gìshqg gh od uìjlrq +# rx /, ã odtxhooh dssduwlhqw od vwudwh/ hw dxvvl gx vljqh
gh od gìyldwlrq gh od ylwhvvh E����#�/ txl fdudfwìulvh oh idlw txh od vwudwh hvw udslgh rx qrq1

Hqvxlwh/ ohv sursulìwìv h�hfwlyhv ã judqgh ìfkhooh vrqw fdofxoìhv ã sduwlu ghv h{suhvvlrqv
olwwìudohv gh od yduldeoh gh ihuphwxuh +Ht1 8145,
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�
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�
+8147,

Ilqdohphqw/ od fdofxo gh wrxwhv ohv sursulìwìv pdfurvfrsltxhv dvvrflìhv ã xqh fhooxoh vwud0
wl�ìh doìdwrluh vh uìvxph ã od uìvroxwlrq gh 6 v|vwëphv olqìdluhv gh idleoh glphqvlrq1 Sdu
h{hpsoh/ gdqv oh fdv g*xqh fhooxoh frpsrvìh gh gl{ vwudwhv/ o*hqvhpeoh ghv fdofxov qh gìsdvvh
sdv oh gl{lëph gh vhfrqgh1

Frpph dssolfdwlrq gx gìyhorsshphqw suìvhqwì fl0ghvvxv/ xq suhplhu uìvxowdw lqwìuhv0
vdqw frqfhuqh o*ìyroxwlrq ghv frh!flhqwv gh glvshuvlrq ã judqgh ìfkhooh hq irqfwlrq ghv
glvshuvlylwìv orfdohv +Ilj1 817,1 Qrxv udsshorqv txh ohv glvshuvlylwìv orfdohv vrqw fkrlvlhv
whoohv txh kA

ku
' f��1 Srxu gh idleohv ydohxuv ghv glvshuvlylwìv +ku 	 �f3e,/ oh whqvhxu gh

glvshuvlrq orfdoh hvw lvrwursh hw ìjdo ã (essW/ f*hvw srxutxrl ohv frh!flhqwv pdfurvfrsltxhv
vrqw frqvwdqwv1 Oruvtxh ohv glvshuvlylwìv furlvvhqw +�f32 	 ku 	 �,/ oh  x{ gl�xvli +frqwu÷oì
sdu od glvshuvlylwì wudqvyhuvdoh, hqwuh ohv vwudwhv dxjphqwh dxvvl1 Dlqvl/ fhw ìfkdqjh gh
pdvvh hqwuh ohv gl�ìuhqwhv vwudwhv g*xqh píph uìjlrq whqg ã krprjìqìlvhu od frqfhqwud0
wlrq/ grqf ã uìgxluh o*ìwdohphqw gx iurqw gh frqfhqwudwlrq1 Hq frqvìtxhqfh/ oh frh!flhqw gh
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Ilj1 816= Hyroxwlrq gh K# gdqv o*ìsdlvvhxu gx plolhx

glvshuvlrq orqjlwxglqdo sdvvh sdu xq plqlpxp srxu ku * f��1 Srxu ohv judqghv ydohxuv gh
glvshuvlylwì/ oh whuph gh glvshuvlrq orqjlwxglqdoh orfdoh +ku��, ghylhqw suìsrqgìudqw/ hw od
glvshuvlrq pdfurvfrsltxh furlw olqìdluhphqw1 Gdqv fhwwh vlwxdwlrq/ oh iurqw gh frqfhqwudwlrq
hvw frpsoëwhphqw krprjìqìlvì hqwuh ohv gl�ìuhqwhv vwudwhv/ pdlv wuëv ìwdoì1

Fh jhquh gh frpsruwhphqw +sdvvdjh sdu xq plqlpxp srxu ghv ydohxuv lqwhupìgldluhv
ghv glvshuvlylwìv, vh uhwurxyh vrxyhqw oruvtxh o*rq yhxw dwwulexhu xq frh!flhqw gh glvshuvlrq
xqltxh ã xqh uìjlrq kìwìurjëqh rx vl oh fkdps gh ylwhvvh hvw wuëv shuwxueì1 Fhv uìvxowdwv
frq�uphqw o*dqdo|vh idlwh gdqv od sduwlh 71516/ rü ohv píphv whqgdqfhv vrqw revhuyìhv1

81516 Lq xhqfh gh od wrsrorjlh vxu oh frpsruwhphqw ã judqgh
ìfkhooh

Gdqv xq surfhvvxv gh fkdqjhphqw g*ìfkhooh/ wrxwhv ohv lqirupdwlrqv orfdohv +jìrpìwulh/
sursulìwìv/ 111, vrqw pr|hqqìhv gh idêrq ã uhsuìvhqwhu sdu txhotxhv frh!flhqwv xq hqvhpeoh
gh pìfdqlvphv sk|vltxhv frpsoh{hv1 Fhv pìfdqlvphv vrqw hq sulqflsh wuëv vhqvleoh ã od
wrsrorjlh orfdoh/ f*hvw ã gluh ã od glvsrvlwlrq uhodwlyh ghv }rqhv �ohqwhv� hw �udslghv� sdu
udssruw ã od gluhfwlrq gh o*ìfrxohphqw1 Sdu h{hpsoh/ gdqv oh fdv g*xq plolhx vwudwl�ì el0
frxfkh/ o*rulhqwdwlrq ghv vwudwhv sdu udssruw ã od ylwhvvh pr|hqqh gx  xlgh shxw prgl�hu
frpsoëwhphqw oh frpsruwhphqw pdfurvfrsltxh1 Xq ìfrxohphqw sdudooëoh dx{ vwudwhv phw
hq ìylghqfh xq qrq0ìtxloleuh lpsruwdqw +yrlu sduwlh 51:,/ doruv tx*dyhf xq ìfrxohphqw shu0
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Ilj1 817= Hyroxwlrq ghv glvshuvlrqv pdfurvfrsltxhv hw gx frh!flhqw g*ìfkdqjh hq irqfwlrq
ghv glvshuvlylwìv orfdohv

shqglfxodluh dx{ vwudwhv/ xq frpsruwhphqw gh plolhx krprjëqh hvw revhuyì1 Gdqv fhwwh
ìwxgh vxu ohv plolhx{ vwudwl�ìv doìdwrluhv/ lo hvw lqwìuhvvdqw gh uhjdughu o*lq xhqfh g*xqh
prgl�fdwlrq gh od wrsrorjlh orfdoh vxu oh frpsruwhphqw ã judqgh ìfkhooh1

Dyhf fhw remhfwli/ xqh fhooxoh doìdwrluh d ìwì jìqìuìh vxu odtxhooh ghv shupxwdwlrqv
vìtxhqwlhoohv rqw ìwì h�hfwxìhv1 O*lqwìuíw gh fhwwh gìpdufkh hvw gh prqwuhu tx*dyhf xq píph
hqvhpeoh gh vwudwhv +vwdwlvwltxh lghqwltxh oruv gh od jìqìudwlrq,/ gl�ìuhqwv frpsruwhphqwv
pdfurvfrsltxhv shxyhqw íwuh revhuyìv1 Wrxv ohv duudqjhphqwv srvvleohv dyhf ohv gl{ vwudwhv
gh gìsduw vrqw irupìv/ sxlv vxu fkdtxh qrxyhooh fhooxoh/ wrxwhv ohv sursulìwìv h�hfwlyhv ã
judqgh ìfkhooh vrqw fdofxoìhv1 Fh jhquh g*dssurfkh q*hvw srvvleoh tx*dyhf xqh uìvroxwlrq
dqdo|wltxh/ grqf udslgh/ ghv sureoëphv gh ihuphwxuh1

Od gìpdufkh gìfulwh suìfìghpphqw d ìwì dssoltxìh ã wurlv fhooxohv gl�ìuhqwhv1 Od sulvh
hq frpswh gh wrxv ohv uìvxowdwv shuphw gh wudfhu od glvwulexwlrq gh od glvshuvlrq orqjlwxgl0
qdoh +Ilj1 818, hw gx frh!flhqw g*ìfkdqjh gh pdvvh +Ilj1 819,1 Od sodjh gh yduldwlrq wrwdoh
gx sdudpëwuh frqvlgìuì hvw grqqìh hq devflvvh/ hw od iuìtxhqfh g*dssdulwlrq hq rugrqqìh1
Ohv uìvxowdwv prqwuhqw txh fhv frh!flhqwv shxyhqw ydulhu vxu soxv gh ghx{ gìfdghv vxu
vlpsoh prgl�fdwlrq gh o*duudqjhphqw orfdo1 Ghv frpsruwhphqwv pdfurvfrsltxhv wuëv gli0
iìuhqwv vrqw revhuyìv1 Srxu ohv wurlv fdv ìwxglìv lfl/ ohv glvwulexwlrqv vh uhvvhpeohqw/ ohxuv
ìwdohphqwv vrqw yrlvlqv1

Xqh ghx{lëph lqirupdwlrq lpsruwdqwh hvw grqqìh sdu od frqqdlvvdqfh gh od jìrpìwulh
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8151 Plolhx vwudwl�ì doìdwrluh
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Ilj1 81:= Fkdpsv gh shupìdelolwì = +d, E#WW
##�%% plqlpxp +e, E#WW

##�%% pd{lpxp
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Ilj1 81;= Fkdpsv gh shupìdelolwì = +d, kW plqlpxp +e, kW pd{lpxp

orfdoh srxu ohv ydohxuv h{wuíphv ghv frh!flhqwv ìwxglìv1 Dlqvl srxu ohv ydohxuv pd{lpxpv hw
plqlpxpv gh od glvshuvlrq orqjlwxglqdoh +Ilj1 81:, rx gx frh!flhqw gh wudqvihuw gh pdvvh
+Ilj1 81;,/ ohv fkdpsv gh shupìdelolwì gx fdv q�6 vrqw uhsuìvhqwìv1 Ohv ghx{ uìjlrqv # hw /
+iruwh hw idleoh shupìdelolwì, qh vrqw sdv lqgltxìhv/ pdlv vh glvwlqjxhqw dlvìphqw1

Od frq�jxudwlrq d +Ilj1 81:, d whqgdqfh ã krprjìqìlvhu oh iurqw gh frqfhqwudwlrq gdqv
od uìjlrq udslgh/ grqf ã uìgxluh oh frh!flhqw gh glvshuvlrq orqjlwxglqdoh ã judqgh ìfkhooh1
Lqyhuvhphqw/ srxu od fhooxoh e/ od uìjlrq udslgh srxuudlw íwuh uhsuìvhqwìh sdu ghx{ rx wurlv
iurqwv glvwlqfwv1 Srxu suhqguh hq frpswh fh frqwudvwh ã o*lqwìulhxu g*xqh píph }rqh/ od
glvshuvlrq pdfurvfrsltxh grlw íwuh ìohyìh1

Ohv ghx{ frq�jxudwlrqv rewhqxhv srxu ohv ydohxuv olplwhv gx frh!flhqw gh wudqvihuw gh
pdvvh vrqw fodvvltxhv1 Gdqv od vlwxdwlrq e +Ilj1 81;,/ od vxuidfh g*ìfkdqjh hqwuh ohv ghx{
uìjlrqv hvw ehdxfrxs soxv lpsruwdqwh hw od glphqvlrq fdudfwìulvwltxh srxu od gl�xvlrq
wudqvyhuvh soxv shwlwh/ grqf oh frh!flhqw g*ìfkdqjh kW hvw soxv ìohyì1 Fhwwh revhuydwlrq hvw
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Ilj1 81<= Plolhx vwudwl�ì doìdwrluh

yìul�ìh sdu oh fdofxo dqdo|wltxh gh od sduwlh 51:1 Oh frh!flhqw g*ìfkdqjh srxu xq v|vwëph
el0vwudwh hvw sursruwlrqqho ã �*e2 +e ìwdqw o*ìsdlvvhxu g*xqh vwudwh,1 Hq dssurfkdqw ohv ghx{
frq�jxudwlrqv gh od �jxuh 81; sdu ghx{ v|vwëphv el0frxfkh/ xq udssruw gh 2D vhudlw wurxyì
hqwuh ohv ydohxuv pd{lpxp hw plqlpxp1 Oh udssruw rewhqx dyhf ghv fhooxohv doìdwrluhv hvw
oìjëuhphqw vxsìulhxu +� �f,/ fdu oh  x{ gl�xvli lqwhu0uìjlrq hvw soxv lpsruwdqw srxu od
jìrpìwulh e +Ilj1 81;, rü ohv shupìdelolwìv dxwrxu gh o*lqwhuidfh �#/ vrqw soxv frqwudvwìhv1

D�q g*looxvwuhu ohv frqfoxvlrqv gh fhwwh sduwlh/ ohv frpsruwhphqwv ã judqgh ìfkhooh re0
whqxv srxu ohv txdwuh frq�jxudwlrqv ìwxglìhv lfl vrqw suìvhqwìv gdqv od sduwlh vxlydqwh1

81517 Frpsdudlvrq dyhf ohv h{sìulhqfhv qxpìultxhv

Gh pdqlëuh dqdorjxh dx{ uìvxowdwv suìvhqwìv srxu oh v|vwëph qrgxodluh/ ghv frpsdudl0
vrqv hqwuh ghv h{sìulhqfhv qxpìultxhv hw ohv vroxwlrqv rewhqxhv dyhf oh prgëoh wkìrultxh
rqw ìwì uìdolvìhv1 Ohv h{sìulhqfhv qxpìultxhv vrqw lvvxhv gh vlpxodwlrqv ghv ìtxdwlrqv gh
wudqvsruw ã o*ìfkhooh gh Gduf| vxu xq pdloodjh �q h�hfwxìhv dyhf ohv frghv lqgxvwulhov
PRGIORZ hw PW6G ^]khqj 4<<7`1 Ohv fdudfwìulvwltxhv dglphqvlrqqìhv gx plolhx vwudwl0
�ì xwlolvì +Ilj 81<, hw ghv frqglwlrqv g*ìfrxohphqw vrqw grqqìhv gdqv oh wdeohdx 8141

Jìrpìwulh
e

,
' f��

u

,
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Glvshuvlylwìv
ku

,
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' �fff

Wdeohdx 814 = Fdudfwìulvwltxhv gx plolhx vwudwl�ì doìdwrluh

Oh whpsv dglphqvlrqqì hvw gì�ql sdu

|W ' |
(ess

,2
+8148,

Gx srlqw gh yxh qxpìultxh/ xq pdloodjh 433 � 4333 d ìwì fkrlvl srxu uìdolvhu ohv vlpxod0
wlrqv orfdohv gh idêrq ã uhsuìvhqwhu fruuhfwhphqw oh surfhvvxv gh glvshuvlrq wudqvyhuvdoh +43
pdloohv sdu vwudwhv, hw ã frqvhuyhu xq sdv g*hvsdfh ìjdo gdqv ohv ghx{ gluhfwlrqv +B% ' B+,1
O*rewhqwlrq gx fkdps gh frqfhqwudwlrq ã |W ' �f3� qìfhvvlwh xqh ylqjwdlqh g*khxuhv gh
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Ilj1 8143= Fkdps gh frqfhqwudwlrq srxu |W ' �f3�1 +E#WW
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Ilj1 8144= Fkdps gh frqfhqwudwlrq srxu |W ' �f3�1 +kW plqlpxp,

whpsv FSX1 G*xq dxwuh frwì/ dyhf oh prgëoh ã ghx{ ìtxdwlrqv/ 433 pdloohv vxlydqw od gl0
uhfwlrq % rqw shuplv gh idluh ohv vlpxodwlrqv pdfurvfrsltxhv/ oh whpsv gh fdofxo q*h{fìgdqw
sdv ghx{ vhfrqghv1

Ohv txdwuh frq�jxudwlrqv jìrpìwultxhv plvhv hq ìylghqfh gdqv od sduwlh suìfìghqwh vrqw
uhsulvhv lfl d�q gh glvfxwhu ohv fdsdflwìv gx prgëoh ã ghx{ ìtxdwlrqv gdqv ghv frqglwlrqv
wuëv gl�ìuhqwhv1 Ohv ghx{ suhplëuhv vlwxdwlrqv ìwxglìhv fruuhvsrqghqw dx fdv rü

�
#WW

##

�
%%

hvw plqlpxp +Ilj1 8143, hw dx fdv rü kW hvw plqlpxp +Ilj1 8144,1 Srxu ohv ghx{ whvwv/
ohv frpsruwhphqwv pdfurvfrsltxhv vrqw vlplodluhv/ xqh vhxoh frpsdudlvrq ghv fkdpsv gh
frqfhqwudwlrq ã judqgh ìfkhooh hvw grqf suìvhqwìh vxu od �jxuh 81451 Ohv ghx{ vlpxodwlrqv
ã o*ìfkhooh gh Gduf| +Ilj1 8143 hw 8144, prqwuhqw elhq txh ohv ghx{ uìjlrqv soxv uhjurx0
sìhv lqwhuiëuhqw shx hqwuh hoohv1 Od vxuidfh g*ìfkdqjh hvw plqlpdoh gdqv fh fdv1 Fhv ghx{
djhqfhphqwv orfdx{ fruuhvsrqghqw dvvh} elhq dx{ fdsdflwìv gx prgëoh ã ghx{ ìtxdwlrqv/
ohv kìwìurjìqìlwìv gh fkdtxh }rqh vrqw fdswxuìhv elhq txh gh od glvshuvlrq dqrupdoh vrlw
suìvhqwh gdqv fkdtxh uìjlrq1 Rq shxw yrlu vxu od �jxuh 8145 txh oh frh!flhqw g*ìfkdqjh hvw
vrxv0hvwlpì sdu ohv sureoëphv gh ihuphwxuh1 Xqh uhpdutxh vlplodluh d ìwì irupxoìh srxu oh
plolhx vwudwl�ì el0frxfkh +yrlu sduwlh 51:,1

Ohv vlpxodwlrqv orfdohv fruuhvsrqgdqw dx{ ghx{ ghuqlëuhv frq�jxudwlrqv vrqw uhsuìvhq0
wìhv vxu od �jxuh 8146 oruvtxh

�
#WW

##

�
%%

hvw pd{lpxp hw vxu od �jxuh 8147 srxu kW pd{l0
pxp1 Gdqv ohv ghx{ fdv o*ìfkdqjh gh pdvvh hvw ehdxfrxs soxv lpsruwdqw fdu ohv ìsdlvvhxuv
pr|hqqhv gh fkdtxh uìjlrq vrqw soxv idleohv1 Vxu od �jxuh 8146/ od uìjlrq udslgh +uìjlrq
#, hvw sduwdjìh hq wurlv }rqhv glvwlqfwhv/ dyhf ghv ylwhvvhv pr|hqqhv gh gìsodfhphqw gh
iurqw vhqvleohphqw gl�ìuhqwhv1 Gëv oruv/ srxu uhsuìvhqwhu o*ìwdohphqw revhuyì ã o*lqwìulhxu
gh fhwwh uìjlrq/ oh frh!flhqw gh glvshuvlrq orqjlwxglqdoh grlw íwuh wuëv ìohyì1 Hq uìdolwì/
soxvlhxuv ìtxdwlrqv vrqw qìfhvvdluhv srxu plhx{ uhsuìvhqwhu fhv wurlv iurqwv/ f*hvw xq fdv
w|sltxh rü o*rq yrlw dssdudñwuh gh od glvshuvlrq dqrupdoh ã o*lqwìulhxu g*xqh píph uìjlrq1
Od frq�jxudwlrq rü kW hvw pd{lpxp +Ilj1 8147, h{kleh txdvlphqw xq frpsruwhphqw gh
plolhx krprjëqh/ ohv vwudwhv dssduwhqdqw dx{ ghx{ uìjlrqv # hw / vh glvwlqjxhqw ã shlqh1
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Ilj1 8145= Sur�ov gh frqfhqwudwlrq pdfurvfrsltxh srxu |W ' �f3�1 +E#WW
##�%% plqlpxp,
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Ilj1 8146= Fkdps gh frqfhqwudwlrq srxu |W ' �f3�1 +E#WW
##�%% pd{lpxp,
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Ilj1 8147= Fkdps gh frqfhqwudwlrq srxu |W ' �f3�1 +kW pd{lpxp,
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Ilj1 8148= Sur�ov gh frqfhqwudwlrq pdfurvfrsltxh srxu |W ' �f3�1 +E#WW
##�%% pd{lpxp,

Gdqv fhv ghx{ vlwxdwlrqv/ ohv frpsdudlvrqv hqwuh ohv h{sìulhqfhv qxpìultxhv hw ohv
suìglfwlrqv wkìrultxhv uìdolvìhv dyhf oh prgëoh ã ghx{ ìtxdwlrqv +Ilj1 8148 hw 8149, qh vrqw
sdv vdwlvidlvdqwhv1 Rq shxw uhpdutxhu txh od frqvhuydwlrq gh od pdvvh q*hvw sdv yìul�ìh dyhf
ohv vlpxodwlrqv gx prgëoh ã ghx{ ìtxdwlrqv/ ohv fkdpsv gh frqfhqwudwlrq pdfurvfrsltxhv
wkìrultxhv vhpeohqw surjuhvvhu ã ghv ylwhvvhv soxv ìohyìhv1 Fhwwh gìyldwlrq q*hvw sdv xqh
huuhxu lqwulqvëtxh dx prgëoh ã ghx{ ìtxdwlrqv/ pdlv hvw xqh huuhxu qxpìultxh1 Hq h�hw/
srxu fhv ghx{ fdv/ ohv frh!flhqwv gh glvshuvlrq orqjlwxglqdoh ghv ghx{ uìjlrqv vrqw ìohyìv1
Od vlpxodwlrq qxpìultxh g*xqh ìtxdwlrq gh frqyhfwlrq0glvshuvlrq dyhf xqh iruwh glvshuvlrq
srvh jìqìudohphqw ghv sureoëphv/ fdu ohv frqglwlrqv dx{ olplwhv sulvhv lfl

hq % ' f G
q
kSlq#

r#

'
q
kSlq/

r/

' � +8149,

shuwxuehqw oh  x{ pdvvltxh hqwudqw hq o*dxjphqwdqw duwl�flhoohphqw1 Hq frqvìtxhqw/ od
txdqwlwì gh wudfhxu sìqìwudqw ã o*hqwuìh gx plolhx q*hvw sdv od píph oruv gh od vlpxodwlrq
ã o*ìfkhooh orfdoh hw gh od vlpxodwlrq ã judqgh ìfkhooh1 Lo idxgudlw frpsduhu ohv vroxwlrqv
rewhqxhv orlq ghv olplwhv gx plolhx/ srxu srxyrlu frqfoxuh remhfwlyhphqw vxu od txdolwì gh
od suìglfwlrq wkìrultxh1 Ohv sursulìwìv h�hfwlyhv ã judqgh ìfkhooh irxuqlhv sdu ohv sureoëphv
gh ihuphwxuh shxyhqw fruuhvsrqguh sduidlwhphqw dx v|vwëph ìwxglì/ píph vl ohv uìvxowdwv
suìvhqwìv lfl qh ydolghqw sdv fhwwh srvvlelolwì1
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Ilj1 8149= Sur�ov gh frqfhqwudwlrq pdfurvfrsltxh srxu |W ' �f3�1 +E#WW
##�%% pd{lpxp,

81518 Prgëoh ã q ìtxdwlrqv

Oh frpsruwhphqw pdfurvfrsltxh gh fhuwdlqhv frq�jxudwlrqv v*dyëuh íwuh pdo uhsuìvhqwì
sdu xqh dssurfkh ã ghx{ ìtxdwlrqv/ xqh dowhuqdwlyh srvvleoh hvw g*dgrswhu xqh dssurfkh
pxowl0ìtxdwlrqv1 Hq uhsuhqdqw ghv lgìhv gìyhorssìhv gdqv oh fdv g*xq prgëoh ã wurlv ìtxd0
wlrqv ghvwlqì dx{ sureoëphv g*ìexoolwlrq hq plolhx sruhx{ ^Shwlw hw do1 4<<9`/ od pìwkrgh
gh sulvh gh pr|hqqh hvw hpsor|ìh srxu derxwlu ã xqh prgìolvdwlrq ã ? ìtxdwlrqv/ ? ìwdqw
oh qrpeuh gh vwudwhv gh od fhooxoh xqlwdluh1 Rq frpsuhqg elhq txh fh gìyhorsshphqw q*hvw
srvvleoh sudwltxhphqw txh gdqv oh fdv vwudwl�ì/ rü ohv lqwhuidfhv vrqw fodluhphqw lghqwl�ìhv
ã sulrul1 Vhxohv ohv judqghv ìwdshv gh od pìwkrgh gh sulvh gh pr|hqqh h{srvìhv gdqv od
sduwlh 515 qh vrqw grqqìhv lfl/ sdu frqwuh/ ohv vlpsol�fdwlrqv dssruwìhv sdu od jìrpìwulh
vwudwl�ìh vrqw gìwdlooìhv1

Oh sureoëph ã o*ìfkhooh orfdoh v*ìfulw
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8151 Plolhx vwudwl�ì doìdwrluh

Gdqv fhwwh sduwlh/ od pr|hqqh uìjlrqdoh lqwulqvëtxh hvw h{sulpìh sdu

ik�l�j� '
�

T�

]
T�

k�l� _T +8153,

Od jìrpìwulh sduwlfxolëuh ìwxglìh lfl shuphw gh gìwhuplqhu ã sulrul oh fkdps gh ylwhvvh1 Hq
xwlolvdqw od irupxodwlrq gh od glvshuvlrq orfdoh grqqìh dx fkdslwuh 6 +Ht1 6145,/ qrxv dyrqv

k�l� '
57 ��

f
f

68 #W
� '

57 ku�� n(ess
� f f

f kA�� n(ess
� f

f f kA�� n(ess
�

68 +8154,

Gëv oruv/ fhv txdqwlwìv orfdohv vrqw frqvwdqwhv gdqv fkdtxh pdlooh1 Dyhf od gì�qlwlrq gh od
pr|hqqh uìjlrqdoh lqwulqvëtxh fkrlvlh +Ht1 8153,/ ohv gìyldwlrqv vsdwldohv gh od ylwhvvh hw
gx whqvhxu gh glvshuvlrq vrqw qxoohv1 Lo hvw grqf srvvleoh g*ìfuluh

ik�l�j� ' k�l� i#W
� j� ' #W

� +8155,

Hqvxlwh/ od gìyldwlrq vsdwldoh gh od frqfhqwudwlrq gdqv od vwudwh � hvw grqqìh sdu

kSlq� '
q
kSlq�

r�

n hS� dyhf ihS�j� ' f +8156,

Gdqv oh fdv g*xq plolhx vwudwl�ì sìulrgltxh/ od fhooxoh xqlwdluh plqlpdoh shuphwwdqw gh
uhsuìvhqwhu frpsoëwhphqw oh v|vwëph hvw xqh fhooxoh xqlglphqvlrqqhooh gh gluhfwlrq 51 Ohv
frqglwlrqv gh sìulrglflwì vxlydqw ohv wurlv gluhfwlrqv gh o*hvsdfh dssoltxìhv ã od gìyldwlrq
gh od frqfhqwudwlrq lpsrvhqw

Y

Y%
hS� ' f hw

Y

Y+
hS� ' f grqf uhS� '

597 f
f
Y

Y5
hS�

6:8 +8157,

hS�n? ' hS� +8158,

Ohv wkìruëphv gh sulvh gh pr|hqqh +Ht1 5144/ 5145 hw 5146, suhqqhqw xqh iruph sdu0
wlfxolëuh gdqv oh fdv g*xqh jìrpìwulh vwudwl�ìh1 Hq h�hw/ ohv lqwhuidfhv hqwuh uìjlrqv vrqw
fodluhphqw lghqwl�ìhv/ od vwudwh � hvw frqwdfw dyhf od vwudwh � n � ã o*lqwhuidfh ��n �

2

hw dyhf
od vwudwh �� � ã o*lqwhuidfh ��3 �

2

1 Gh soxv ohv qrupdohv ã o*lqwhuidfh vrqw reoljdwrluhphqw
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68 +8159,

Gh píph/ ohv lqwìjudohv yroxpltxhv vrqw hq idlw ghv lqwìjudohv olqìdluhv/ hw ohv dluhv lqwhu0
idfldohv vrqw frqfhqwuìhv hq ghv srlqwv1 O*dssolfdwlrqv ghv wkìruëphv gh sulvh gh pr|hqqh

43:



Fkdslwuh 81 Dssolfdwlrq dx{ plolhx{ doìdwrluhv

dx{ ìtxdwlrqv orfdohv gh wudqvsruw +Ht1 814:, derxwlw ã
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Gdqv fhwwh ìtxdwlrq/ wurlv vlpsol�fdwlrqv shxyhqw íwuh h�hfwxìhv1 Wrxw g*derug/ lo idxw
uhpdutxhu txh oh surgxlw vfdodluh !� k�l� hvw qxo/ fdu o*ìfrxohphqw hvw sdudooëoh dx{ vwudwhv1
Fh txl v*ìfulw

! �
k
k�l� kSlq�

l
�n�

2

' f ! �
k
k�l� kSlq�

l
�3 �

2

' f +815;,

Fhwwh uhpdutxh wudgxlw oh idlw txh oh  x{ pdvvltxh frqyhfwli lqwhuidfldo hvw qxo/ grqf
o*ìfkdqjh hqwuh ghx{ vwudwhv yrlvlqhv hvw xqltxhphqw od frqvìtxhqfh ghv h�hwv gl�xvliv
wudqvyhuvdx{1 Hqvxlwh/ hq xwlolvdqw od gìfrpsrvlwlrq vsdwldoh gh kSlq� +Ht1 8156,/ lo hvw srv0
vleoh g*ìfuluh�k
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Ilqdohphqw/ oh whuph pdfurvfrsltxh iuhS�j� hvw lqyduldqw gdqv od gluhfwlrq %/ hq frqvìtxhqw

u � iuhS�j� ' f +8165,

Gdqv fhv frqglwlrqv o*ìtxdwlrq ã judqgh ìfkhooh +Ht1 815:, ghylhqw
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Wrxv ohv whuphv gh fhwwh ìtxdwlrq vrqw ghv txdqwlwìv ã judqgh ìfkhooh rx ghv gìyldwlrqv
vsdwldohv1 Vhxov ohv ylwhvvhv hw ohv whqvhxuv gh glvshuvlrq vrqw sulv lqgl�ìuhpphqw ã o*ìfkhooh
orfdoh rx ã judqgh ìfkhooh/ ìwdqw grqqìhv ohv uhodwlrqv 81551 D fh vwdgh/ lo idxw udsshohu
txh srxu xq v|vwëph pxowl0vwudwhv/ qrxv rewhqrqv ? ìtxdwlrqv ã judqgh ìfkhooh vlplodluhv
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8151 Plolhx vwudwl�ì doìdwrluh

ã o*ìtxdwlrq 81661 Srxu ìydoxhu ohv whuphv frqwhqdqw ohv gìyldwlrqv vsdwldohv ghv frqfhqwud0
wlrqv/ lo idxw gìyhorsshu ohv sureoëphv gh ihuphwxuh1 O*ìtxdwlrq gl�ìuhqwlhooh frqwu÷odqw hS�
hvw rewhqxh hq vrxvwud|dqw o*ìtxdwlrq ã judqgh ìfkhooh +Ht1 8166, ã o*ìtxdwlrq orfdoh gdqv
od vwudwh fruuhvsrqgdqwh +Ht1 814:,/ fh txl grqqh

"�
YhS�
Y|

nu � dk�l� hS�o ' u � E#W
� � uhS��� )3��

,
! �#W

� �
�
duhS�o�n �

2

� duhS�o�3 �

2

�
+8167,

Ghv k|srwkëvhv vlplodluhv ã fhoohv idlwhv oruv gx gìyhorsshphqw gx prgëoh ã ghx{ ìtxd0
wlrqv +yrlu sduwlh 516, vrqw sulvhv hq frpswh1 Rq frqvlgëuh txh oh sureoëph hvw txdvl0
vwdwlrqqdluh dx vhqv ìyrtxì dx fkdslwuh suìfìghqw vl od frqwudlqwh vxlydqwh hvw yìul�ìh
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Fh txl uhylhqw ã qìjoljhu ohv yduldwlrqv whpsruhoohv gh od gìyldwlrq gh od frqfhqwudwlrq gdqv
oh sureoëph orfdo1 Ohv gìfrpsrvlwlrqv vsdwldohv vrqw dxvvl lqwurgxlwhv gdqv ohv frqglwlrqv
dx{ olplwhv ã o*lqwhuidfh hqwuh ohv vwudwhv1 Oh sureoëph orfdo jrxyhuqdqw ohv gìyldwlrqv hS� hvw
doruv grqqì sdu
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Sìulrglflwì hS� Ehn *�� ' hS� Eh� +8169h,

Pr|hqqh qxooh ihS�j� ' f +8169i,

D fh vwdgh/ gh qrxyhoohv vlpsol�fdwlrqv vrqw srvvleohv hq frqvlgìudqw ohv sduwlfxodul0
wìv g*xqh jìrpìwulh vwudwl�ìh +yhfwhxu ylwhvvh shushqglfxodluh ã od gluhfwlrq 5/ whqvhxu gh
glvshuvlrq gldjrqdo, hw od frqglwlrq gh gìulyìh qxooh gh od gìyldwlrq +Ht1 8157,1 Rq rewlhqw
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Oh sureoëph orfdo ghylhqw �qdohphqw

Gdqv od vwudwh � f ' u � E#W
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Pr|hqqh qxooh ihS�j� ' f +816<g,

Sìulrglflwì hS�n? ' hS� +816<h,

Oh sureoëph frpsohw hvw rewhqx hq ìfulydqw fhv flqt ìtxdwlrqv srxu ohv ? vwudwhv gh od fhooxoh
xqlwdluh1 Ohv whuphv vrxufhv suryrtxdqw ohv yduldwlrqv ghv gìyldwlrqv vrqw ohv gl�ìuhqfhv
ghv frqfhqwudwlrqv pdfurvfrsltxhv1 Od pìwkrgh gh sulvh gh pr|hqqh sursrvh gh fkhufkhu
xqh vroxwlrq dx sureoëph vrxv od iruph
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gdqv odtxhooh o�� vrqw ohv yduldeohv gh ihuphwxuh1 Hq uhpsodêdqw gdqv oh sureoëph orfdo
+Ht1 816<d ã 816<h, od gìyldwlrq hS� sdu vrq h{suhvvlrq grqqìh fl0ghvvxv/ qrxv rewhqrqv xq
hqvhpeoh gh ? sureoëphv gh ihuphwxuh fruuhvsrqgdqw fkdfxq ã xq whuph vrxufh1 Wrxv ohv
sureoëphv vrqw vlplodluhv1
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Lfl hqfruh/ oh sureoëph gh ihuphwxuh q�� frpsohw frpsuhqg ? irlv ohv vl{ ìtxdwlrqv suìfì0
ghqwhv/ fh txl shuphw g*lghqwl�hu ?2 frh!flhqwv g*ìfkdqjh pdvvltxh kW��1 Od glphqvlrq gx
sureoëph hvw uìgxlwh hq uhpdutxdqw txh
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443



8151 Plolhx vwudwl�ì doìdwrluh

Srxu rewhqlu xqh iruph ihupìh ghv ìtxdwlrqv ã judqgh ìfkhooh +Ht1 8166,/ lo vx!w gh
vxevwlwxhu ohv gìyldwlrqv hS� sdu ohxu uhsuìvhqwdwlrq +Ht1 8173,/ fh txl grqqh
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Gdqv od vlwxdwlrq sduwlfxolëuh g*xq v|vwëph el0vwudwh +? ' 2,/ rq uhwurxyh h{dfwhphqw oh
prgëoh ã ghx{ ìtxdwlrqv hw ohv h{suhvvlrqv ghv sursulìwìv ã judqgh ìfkhooh grqqìhv gdqv
od sduwlh 51: +Ht1 51454 ã 51457,1 Ohv 7 frh!flhqwv g*ìfkdqjh kW�� vrqw doruv ìjdx{ hq
ydohxu devroxh/ gh idêrq ã q*dyrlu tx*xq vhxo whuph gh wudqvihuw gh pdvvh1 Fh prgëoh ã ?
ìtxdwlrqv idlw dssdudñwuh gdqv fkdtxh vwudwh xq whuph gh frqyhfwlrq/ xq whuph gh glvshuvlrq
orqjlwxglqdoh hw xq whuph g*ìfkdqjh pxowlsoh1 Srxu xqh vwudwh/ oh whuph g*ìfkdqjh idlw
lqwhuyhqlu ohv gl�ìuhqfhv gh frqfhqwudwlrq pdfurvfrsltxh hqwuh wrxwhv ohv vwudwhv yrlvlqhv1
Oh frxsodjh hqwuh ohv gl�ìuhqwhv uìjlrqv hvw uhodwlyhphqw frpsoh{h/ fdu od frqfhqwudwlrq
gdqv fkdtxh vwudwh hvw lq xhqfìh sdu ohv ìyroxwlrqv ghv frqfhqwudwlrqv gdqv wrxwhv ohv
dxwuhv vwudwhv/ píphv ohv soxv ìorljqìhv1 Sdu od vxlwh/ o*ìwxgh g*xq fdv suìflv idlw uhvvruwlu
o*lpsruwdqfh uhodwlyh gh fkdtxh sduwlh gx frxsodjh1

Hqfruh xqh irlv/ xqh dssurfkh vhpl0dqdo|wltxh hvw hpsor|ìh srxu uìvrxguh ohv ? sur0
eoëphv gh ihuphwxuh1 Od surfìgxuh hvw ìtxlydohqwh ã fhooh gìyhorssìh gdqv od sduwlh 81515/ ohv
vroxwlrqv vrqw ghv dufv gh sduderohv sulqflsdohphqw frqwu÷oìv sdu od gl�xvlrq wudqvyhuvdoh1
Ilqdohphqw/ ?2 frh!flhqwv g*ìfkdqjh vrqw gìwhuplqìv dlqvl1

D�q g*looxvwuhu od gìpdufkh suìvhqwìh lfl/ od frq�jxudwlrq e gh od �jxuh 81: hvw ìwxglìh
dyhf oh prgëoh ã ? ìtxdwlrqv1 Qrxv dyrqv yx gdqv od sduwlh suìfìghqwh txh oh frpsruwhphqw
pdfurvfrsltxh uhodwli ã fhwwh fhooxoh xqlwdluh q*hvw sdv fruuhfwhphqw uhsuìvhqwì sdu oh prgëoh
ã ghx{ ìtxdwlrqv/ o*remhfwli ìwdqw lfl gh sursrvhu xq rxwlo soxv shuirupdqw srxu ohv fdv
olplwhv1 Srxu fhwwh fhooxoh xqlwdluh/ o*hqvhpeoh ghv frh!flhqwv g*ìfkdqjh dglphqvlrqqìv
kW��,

2*(ess vrqw suìvhqwìv gdqv oh wdeohdx vxlydqw1
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Fkdslwuh 81 Dssolfdwlrq dx{ plolhx{ doìdwrluhv

Ohv frh!flhqwv g*ìfkdqjh ohv soxv lpsruwdqwv dssdudlvvhqw vxu ohv ghx{ gldjrqdohv
ìfulwhv hq judv1 Gh fh idlw/ gdqv oh whuph g*ìfkdqjh frpsohw/ rq v*dshuêrlw txh srxu xqh
vwudwh �/ ohv gl�ìuhqfhv gh frqfhqwudwlrqv�q
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rqw xqh lq xhqfh suìgrplqdqwh1 Fhfl prqwuh txh oh frxsodjh hvw pd{lpxp dyhf ohv ghx{
vwudwhv yrlvlqhv +vwudwh � n� hw vwudwh �� �,/ fh txl vhpeoh orjltxh1 Sdu frqwuh/ oh frxsodjh
dyhf ohv dxwuhv vwudwhv/ píph vl lo q*| d sdv gh vxuidfh g*ìfkdqjh hq frppxq/ q*hvw sdv ã
qìjoljhu1

Ohv pìwkrghv qxpìultxhv xwlolvìhv srxu vlpxohu oh wudqvsruw ã judqgh ìfkhooh ã o*dlgh
gx prgëoh ã ? ìtxdwlrqv vrqw dqdorjxhv ã fhoohv gìfulwhv gdqv od sduwlh 6151 Oh vfkìpd
qxpìultxh hvw joredohphqw g*ruguh ghx{/ hw grqqh ghv vroxwlrqv gh erqqh txdolwì1 Ohv gl{
sur�ov gh frqfhqwudwlrq rewhqxv vrqw pr|hqqìv sdu vhfwlrq gdqv ohv uìjlrqv # hw // gh idêrq
ã uhwurxyhu xq frpsruwhphqw ã grxeoh0shupìdelolwì1 Od frpsdudlvrq hqwuh ohv h{sìulhqfhv
qxpìultxhv hw ohv suìglfwlrqv wkìrultxhv hvw suìvhqwìh vxu od �jxuh 814:1 Fhv frxuehv grlyhqw
íwuh frpsduìhv ã fhoohv gh od �jxuh 8148/ srxu yrlu ohv dpìolrudwlrqv dssruwìhv sdu oh
prgëoh ã ? ìtxdwlrqv1 Od suìglfwlrq wkìrultxh vh frqirqg sduidlwhphqw dyhf ohv h{sìulhqfhv
qxpìultxhv1 O*dydqwdjh gx prgëoh ã ? ìtxdwlrqv hvw gh irxuqlu od erqqh uhsuìvhqwdwlrq
pdfurvfrsltxh fruuhvsrqgdqw ã q*lpsruwh txhooh jìrpìwulh vwudwl�ìh/ hw sdv vhxohphqw ã
fhoohv suìvhqwdqw xq fdudfwëuh el0prgdoh1 Gdqv o*h{hpsoh vxlydqw/ xqh glvwulexwlrq xqliruph
gh shupìdelolwì d ìwì fkrlvlh srxu jìqìuhu od fhooxoh xqlwdluh1 Ohv fdudfwìulvwltxhv glvshuvlyhv
orfdohv vrqw sulvhv dvvh} idleohv gh idêrq ã uìgxluh o*ìfkdqjh pdvvltxh hqwuh ohv vwudwhv1 Dlqvl/
vxu od frpsdudlvrq ghv frqfhqwudwlrqv pdfurvfrsltxhv +Ilj1 814;,/ rq revhuyh ghv sur�ov hq
hvfdolhu lpsrvvleoh ã uhsuìvhqwhu sdu ghv ìtxdwlrqv vlpsohv gh frqyhfwlrq0glvshuvlrq1 G*xqh
pdqlëuh dvvh} vlpsoh hw udslgh/ xqh dssurfkh ã ? ìtxdwlrqv shuphw g*dffìghu gluhfwhphqw
dx{ fkdpsv gh frqfhqwudwlrq pdfurvfrsltxhv txl v*ìwdeolvvhqw gdqv xqh irupdwlrq vwudwl�ìh
txhofrqtxh1 Gdqv ohv dssolfdwlrqv suìvhqwìhv lfl/ od srurvlwì hw o*ìsdlvvhxu ghv vwudwhv vrqw
frqvwdqwhv srxu vlpsol�hu o*ìwxgh/ pdlv oh prgëoh ã ? ìtxdwlrqv dxwrulvh ghv srurvlwìv hw
ghv ìsdlvvhxuv gl�ìuhqwhv gdqv fkdtxh vwudwh1

Xqh ìwxgh soxv dssurirqglh hvw qìfhvvdluh srxu lghqwl�hu ohv frq�jxudwlrqv rü o*ds0
surfkh ã ghx{ ìtxdwlrqv q*hvw sdv vdwlvidlvdqwh hw srxu hq frqqdñwuh ohv fdxvhv1 Hq uëjoh
jìqìudoh/ rq uhpdutxh txh oruvtxh od glvshuvlrq wudqvyhuvdoh ghylhqw idleoh/ o*ìfkdqjh pdv0
vltxh fdudfwìulvìh sdu oh frh!flhqw kW glplqxh dxvvl/ hw ohv frh!flhqwv pdfurvfrsltxhv gh
glvshuvlrq orqjlwxglqdoh ghylhqqhqw lpsruwdqwv1 Hq h{wudsrodqw o*h{suhvvlrq gx frh!flhqw
gh glvshuvlrq dvvrflì dx prgëoh ã xqh ìtxdwlrq ã qrq0ìtxloleuh grqqì gdqv od sduwlh 51;
+Ht1 51464,/ rq v*dshuêrlw txh od glvshuvlrq pdfurvfrsltxh whqg yhuv o*lq�ql txdqg oh frh!0
flhqw gh glvshuvlrq wudqvyhuvdoh orfdoh whqg yhuv }ìur1 Gdqv fh jhquh gh vlwxdwlrq/ ohv iurqwv
gh frqfhqwudwlrq gdqv fkdtxh vwudwh vrqw soxv udlghv/ hw lo hvw gl!floh gh uhsuìvhqwhu xq who
frpsruwhphqw +iurqw hq hvfdolhu, dxwuhphqw txh sdu xq prgëoh ã ? ìtxdwlrqv1

Lo vhudlw lqwìuhvvdqw gh glvfxwhu ohv fdsdflwìv gx prgëoh ã ghx{ ìtxdwlrqv hq irqfwlrq
gh od orl vwdwlvwltxh el0prgdoh fkrlvlh +Ilj1 815,1 Oruvtxh ohv yduldqfhv vrqw qxoohv/ od glv0
wulexwlrq vh uìvxph ã ghx{ Gludf/ hw rq uhwurxyh xq plolhx vwudwl�ì el0frxfkh1 Sdu frqwuh/
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Ilj1 814:= Sur�ov gh frqfhqwudwlrq pdfurvfrsltxh srxu |W ' �f3�1 +E#WW
##�%% pd{lpxp,
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Ilj1 814;= Sur�ov gh frqfhqwudwlrq pdfurvfrsltxh gdqv xq plolhx vwudwl�ì txhofrqtxh
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vl ohv ghx{ frxuehv gh Jdxvv ghylhqqhqw wuëv ìwdoìhv/ mxvtx*ã vh frqirqguh/ hvw0fh tx*xqh
dssurfkh ã ghx{ ìtxdwlrqv hvw wrxmrxuv mxvwl�ìh B Gh soxv/ ohv sureoëphv gh ihuphwxuh rqw
whqgdqfh ã vrxv0hvwlphu o*ìfkdqjh pdvvltxh hqwuh ohv ghx{ uìjlrqv1 Sdu dssurfkh lqyhuvh
vxu od vroxwlrq h{sìulphqwdoh/ od gìwhuplqdwlrq gx �erq� frh!flhqw g*ìfkdqjh hvw srvvleoh1
Dxvvl/ o*ìwxgh gh od gl�ìuhqfh hqwuh ohv ghx{ dssurfkhv gdqv fkdtxh vlwxdwlrq uhqfrqwuìh
vhudlw hqulfklvvdqwh1 Srxu phqhu ã elhq fh w|sh g*dqdo|vh/ lo hvw qìfhvvdluh g*h�hfwxhu ghv
frpsdudlvrqv srxu xq judqg qrpeuh gh uìdolvdwlrqv1 Fkdtxh frpsdudlvrq ghpdqgh xqh
vlpxodwlrq qxpìultxh ghv ìtxdwlrqv orfdohv wuëv frþwhxvh hq whpsv gh fdofxo1 Oh prgëoh ã
? ìtxdwlrqv vhpeoh íwuh xqh erqqh dowhuqdwlyh srxu uìdolvhu fhwwh ìwxgh h{kdxvwlyh/ fdu lo
irxuqlw oh erq frpsruwhphqw pdfurvfrsltxh wrxw hq ìwdqw wuëv oìjhu qxpìultxhphqw1

816 Plolhx doìdwrluh el0glphqvlrqqho

81614 Jìqìudwlrq ghv fhooxohv xqlwdluhv doìdwrluhv

O*remhfwli gh fhwwh sduwlh hvw gh wudydloohu vxu ghv fhooxohv el0glphqvlrqqhoohv suìvhqwdqw
xq duudqjhphqw vsdwldo +irqfwlrq gh fruuìodwlrq txhofrqtxh, hw vxlydqw xqh orl gh glvwul0
exwlrq gh shupìdelolwì el0prgdoh1 Lo hvw gl!floh gh jìqìuhu ghv fhooxohv doìdwrluhv d|dqw
ghv fdudfwìulvwltxhv xq shx ruljlqdohv1 Od soxsduw ghv rxwlov glvsrqleohv dfwxhoohphqw vrqw
edvìv vxu xqh glvwulexwlrq qrupdoh ghv sursulìwìv dvvrflìh ã xqh irqfwlrq g*dxwrfruuìodwlrq
h{srqhqwlhooh1 Od eleolrwkëtxh gh surjudpphv JVOle sursrvh ghv surfìgxuhv txl wudqv0
iruphqw xq plolhx txhofrqtxh gdqv oh exw gh vh udssurfkhu g*xqh irqfwlrq gh ghqvlwì gh
suredelolwì remhfwli/ wrxw hq frqvhuydqw o*duudqjhphqw vsdwldo1

Od suhplëuh ìwdsh frqvlvwh ã jìqìuhu xqh fhooxoh doìdwrluh ã o*dlgh g*xq vlpxodwhxu Jdxv0
vlhq +surjudpph vjvlp,1 Xq prgëoh Jdxvvlhq hvw fkrlvl srxu oh vhpl0ydulrjudpph vrxv od
iruph

� E�� ' S

%
�� i T

#
�E���

2

@

$&
+8179,

rü @ hvw xqh orqjxhxu gì�qlvvdqw od sruwìh gh od fruuìodwlrq lpsrvìh/ dsshoìh orqjxhxu
gh fruuìodwlrq ,S1 Oh sdudpëwuh S shuphw gh suhqguh hq frpswh oh �qxjjhw h�hfw�1 Fhw
h�hw d srxu exw gh uhoåfkhu ohv frqwudlqwhv lpsrvìhv sdu oh vhpl0ydulrjudpph dx{ wuëv
frxuwhv glvwdqfhv/ d�q g*dmrxwhu xq shx gh euxlw oruv gh od jìqìudwlrq1 Oruvtxh S ' �/ fh
txl fruuhvsrqg dx prgëoh Jdxvvlhq qrupdo/ ohv fkdpsv gh shupìdelolwì vrqw h{wuíphphqw
olvvìv1 Gdqv od vxlwh/ oh sdudpëwuh S hvw sulv ìjdo ã f�b.1 Xqh uìdolvdwlrq hvw suìvhqwìh vxu od
�jxuh 814<1 Ohv fdudfwìulvwltxhv vwdwlvwltxhv phvxuìhv vxu fhwwh fhooxoh vrqw grqqìhv gdqv
od �jxuh 81531 Ohv ghx{ vhpl0ydulrjudpphv/ fdofxoìv gdqv ohv ghx{ gluhfwlrqv gh o*hvsdfh/
phwwhqw hq ìylghqfh dssur{lpdwlyhphqw od píph orqjxhxu gh fruuìodwlrq +,S*, * f�2,1 Od
irqfwlrq gh ghqvlwì gh suredelolwì vxlw h�hfwlyhphqw xqh orl gh Jdxvv1

Od vhfrqgh ìwdsh frqvlvwh ã wudqviruphu fhwwh uìdolvdwlrq/ gdqv o*remhfwli g*rewhqlu xqh
irqfwlrq gh ghqvlwì gh suredelolwì el0prgdoh +surjudpph wudqv,1 Fhwwh prgl�fdwlrq ghv
sursulìwìv hvw edvìh vxu xqh whfkqltxh dsshoìh �Vhw WudqvirupdwlrqPhwkrg� ^Krolgd| q1g1`/
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shuphwwdqw gh frqyhujhu yhuv q*lpsruwh txhooh suredelolwì hw fruuìodwlrq vsdwldoh ã sduwlu
g*xq hqvhpeoh gh ydohxuv doìdwrluhv1 Oh uìvxowdw gh fhwwh wudqvirupdwlrq hvw suìvhqwì vxu od
�jxuh 8154/ hw ohv fdudfwìulvwltxhv vwdwlvwltxhv dvvrflìhv vxu od �jxuh 81551 O*duudqjhphqw
vsdwldo q*hvw sdv prgl�ì/ ohv vhpl0ydulrjudpphv phvxuìv vxu ohv ghx{ fduwhv gh shupìdelolwì
+dydqw hw dsuëv wudqvirupdwlrq, vrqw lghqwltxhv1 Sdu frqwuh/ od glvwulexwlrq gh shupìdelolwì
hvw gìfulwh pdlqwhqdqw sdu xqh orl el0prgdoh1 Rq shxw uhpdutxhu txh o*lpdjh fruuhvsrqgdqw
dx fkdps gh shupìdelolwì �qdo +Ilj1 8154, hvw soxv frqwudvwìh/ hw txh ohv wudqvlwlrqv hqwuh
ohv }rqhv wuëv shupìdeohv hw ohv }rqhv prlqv shupìdeohv vrqw soxv iudqfkhv1

Ohv h{hpsohv gh fhooxohv jìqìuìhv shxyhqw íwuh lqwhusuìwìv frpph ohv pdloohv g*xqh
vlpxodwlrq qxpìultxh ã o*ìfkhooh gh o*dtxliëuh1 Od gì�qlwlrq ghv fdudfwìulvwltxhv sk|vltxhv
hvw idlwh ã xqh ìfkhooh ehdxfrxs soxv shwlwh txh fhooh fruuhvsrqgdqw ã od wdlooh ghv pdloohv1 Oh
glphqvlrqqhphqw gx pdloodjh hvw �{ì sdu udssruw ã od sxlvvdqfh gh fdofxo glvsrqleoh hw ã xq
whpsv gh vlpxodwlrq dffhswdeoh1 Gdqv fhwwh vlwxdwlrq/ lo hvw qìfhvvdluh gh uhpsodfhu od pdlooh
kìwìurjëqh sdu xq plolhx krprjëqh ìtxlydohqw/ f*hvw ã gluh uìdolvhu xq fkdqjhphqw g*ìfkhooh1
Qrxv doorqv grqf dqdo|vhu gdqv txhoohv phvxuhv/ lo hvw srvvleoh g*d�hfwhu ghv sursulìwìv
h�hfwlyhv ã judqgh ìfkhooh ã xqh fhooxoh kìwìurjëqh doìdwrluh ã o*dlgh ghv sureoëphv gh
ihuphwxuh1 Gdqv fh fdv0oã/ hvw0fh tx*xqh uhsuìvhqwdwlrq pdfurvfrsltxh dyhf oh prgëoh ã
ghx{ ìtxdwlrqv hvw fruuhfwh B

81615 Lq xhqfh gh od wdlooh gh od fhooxoh gh sulvh gh pr|hqqh

Gdqv oh frqwh{wh g*xq sureoëph gh fkdqjhphqw g*ìfkhooh hq xwlolvdqw od pìwkrgh gh
sulvh gh pr|hqqh/ soxvlhxuv txhvwlrqv ylhqqhqw ã o*hvsulw1

� Txhooh wdlooh gh yroxph gh sulvh gh pr|hqqh idxw0lo fkrlvlu srxu txh ohv sursulìwìv ã
judqgh ìfkhooh fdofxoìhv vrlhqw vljql�fdwlyhv B Dxwuhphqw glw/ frpelhq gh orqjxhxuv gh
fruuìodwlrq grlw frqwhqlu od fhooxoh xqlwdluh srxu íwuh uhsuìvhqwdwlyh ghv kìwìurjìqìlwìv
gx v|vwëph1

� Srxu xqh wdlooh gh yroxph gh sulvh gh pr|hqqh +rx gh pdlooh gh vlpxodwlrq, fkrlvlh rx
lpsrvìh sdu ghv frqwudlqwhv ìfrqrpltxhv/ txhooh hvw od txdolwì gh od sursulìwì pr|hqqh
fdofxoìh ã sduwlu g*xqh uìdolvdwlrq B Txho hvw oh qrpeuh gh uìdolvdwlrqv qìfhvvdluh srxu
dyrlu ghv uìvxowdwv vljql�fdwliv B

Gdqv fhwwh sduwlh/ qrxv doorqv dssruwhu ghv ìoìphqwv gh uìsrqvh ã fhv txhvwlrqv1 Od
pìwkrgh gh sulvh gh pr|hqqh ghpdqgh txh od wdlooh gx yroxph gh sulvh gh pr|hqqh vrlw
wuëv �judqg� ghydqw od orqjxhxu gh fruuìodwlrq gx plolhx ìwxglì1 Gdqv od sudwltxh/ lo q*hvw
sdv wrxmrxuv srvvleoh gh vdwlvidluh fhwwh frqglwlrq1 O*remhfwli hvw gh glvfxwhu od txdolwì
ghv uìvxowdwv rewhqxv srxu gl�ìuhqwhv wdloohv gh yroxph gh sulvh gh pr|hqqh1 Qrwrqv txh
qrxv q*xwlolvhurqv sdv xqh dssurfkh vwdwlvwltxh sursuhphqw glwh1 Srxu fkdtxh uìdolvdwlrq
jìqìuìh sdu od surfìgxuh gìfulwh gdqv od sduwlh suìfìghqwh/ ohv sursulìwìv pdfurvfrsltxhv
vrqw fdofxoìhv1 Ghv lqirupdwlrqv vwdwlvwltxhv vrqw uhfxhloolhv vxu xq hqvhpeoh gh uìdolvdwlrqv1

Vhsw w|shv gh fhooxoh xqlwdluh vrqw jìqìuìv/ oh udssruw ,*,S yduldqw gh � +Ilj1 8156 ã
jdxfkh, ã 2f +Ilj1 8156 ã gurlwh,1 Sdu ìwdsh/ oh qrpeuh gh orqjxhxu gh fruuìodwlrq frqwhqx
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Ilj1 814<= Fkdps gh shupìdelolwì gh od fhooxoh xqlwdluh +glvwulexwlrq Jdxvvlhqqh,
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Ilj1 8153= Fdudfwìulvwltxhv vwdwlvwltxhv +vhpl0ydulrjudpph hw glvwulexwlrq gh shupìdelolwì,
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Ilj1 8154= Fkdps gh shupìdelolwì gh od fhooxoh xqlwdluh +glvwulexwlrq el0prgdoh,
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Ilj1 8155= Fdudfwìulvwltxhv vwdwlvwltxhv +vhpl0ydulrjudpph hw glvwulexwlrq gh shupìdelolwì,
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Ilj1 8156= Gl�ìuhqwhv fhooxohv kìwìurjëqhv +ã jdxfkh = ,*,S ' � 0 ã gurlwh = ,*,S ' 2f,

gdqv od fhooxoh gh sulvh gh pr|hqqh hvw dxjphqwì1 Srxu fkdtxh ydohxu gh ,*,S/ gl{ uìdolvd0
wlrqv vrqw frqvwuxlwhv1 F*hvw ã gluh/ ohv píphv fdudfwìulvwltxhv jìrpìwultxhv hw vwdwlvwltxhv
vrqw xwlolvìhv srxu rewhqlu 43 mhx{ gh sursulìwìv ã judqgh ìfkhooh/ vxu ohvtxhoohv vrqw fdofxoìv
o*hvsìudqfh hw od yduldqfh1 Oh qrpeuh gh uìdolvdwlrq hvw wurs idleoh srxu rewhqlu xqh erqqh
uhsuìvhqwdwlrq vwdwlvwltxh/ pdlv shuphw gh vh idluh xqh lgìh vxu od yduldelolwì gh fkdtxh sur0
sulìwìv1 Xqh ìwxgh soxv dssurirqglh hvw qìfhvvdluh d�q gh ydolghu o*dujxphqwdwlrq suìvhqwìh
lfl1

Oh �jxuhv 8157 hw 8158 suìvhqwhqw ohv uìvxowdwv srxu gl�ìuhqwhv sursulìwìv ã judqgh
ìfkhooh1 Rq shxw uhpdutxhu txh o*hvsìudqfh pdwkìpdwltxh gh fkdtxh sursulìwì whqg yhuv
xqh ydohxu frqvwdqwh oruvtxh oh udssruw ,*,S dxjphqwh1 Lo vhpeohudlw txh oruvtxh oh yroxph
gh sulvh gh pr|hqqh frqwlhqw dx prlqv 43 orqjxhxuv gh fruuìodwlrq/ ohv kìwìurjìqìlwìv gx
v|vwëph vrqw dvvh} elhq uhsuìvhqwìhv1 Oh píph ruguh gh judqghxu dydlw gìmã ìwì dydqfì sdu
ohv wkìrulhv vwrfkdvwltxhv ^Gdjdq 4<;7/ Wrpsvrq hw Jhokdu 4<<3`1 Sdu frqwuh/ o*revhuydwlrq
ghv ìfduwv0w|sh phw hq ìylghqfh ghx{ frpsruwhphqwv gl�ìuhqwv1 O*ìfduw0w|sh fdofxoì vxu
o*hqvhpeoh ghv uìdolvdwlrqv ylv ã ylv gh od glvshuvlrq orqjlwxglqdoh gdqv od uìjlrq �ohqwh�
E#WW

//�%% hw gx frh!flhqw g*ìfkdqjh kW glplqxh vhqvleohphqw oruvtxh oh yroxph gh sulvh gh
pr|hqqh dxjphqwh1 Hq frqvìtxhqw/ rq shxw hvsìuhu srxu fhv ghx{ sursulìwìv rewhqlu xqh
ydohxu uhsuìvhqwdwlyh dyhf xqh vhxoh uìdolvdwlrq/ lo h{lvwhudlw xqh uhodwlrq gluhfw hqwuh od vwd0
wlvwltxh hw od ydohxu gh fhv frh!flhqwv1 Ohv ghx{ dxwuhv sursulìwìv +glvshuvlrq orqjlwxglqdoh
gdqv od uìjlrq �udslgh�

�
#WW

##

�
%%

hw glvshuvlrq orqjlwxglqdoh dvvrflì dx prgëoh ã xqh ìtxd0
wlrq ã qrq0ìtxloleuh E#WW�%%, ìyroxhqw gl�ìuhpphqw1 Píph srxu xq judqg yroxph gh sulvh
gh pr|hqqh +53 orqjxhxuv gh fruuìodwlrq,/ xqh lpsruwdqwh yduldelolwì gh fhv frh!flhqwv
hvw revhuyìh +gdqv xq udssruw gh 9,1 Od wrsrorjlh orfdoh d xqh lq xhqfh suìgrplqdqwh vxu
fhv ghx{ sursulìwìv/ hw ohv uìdolvdwlrqv jìqìuìhv ã sduwlu g*xqh píph vwdwlvwltxh h{klehqw
ghv frpsruwhphqwv pdfurvfrsltxhv wuëv gl�ìuhqwv1 Gdqv oh exw g*h{soltxhu ohv gl�ìuhqfhv
revhuyìhv hqwuh ohv sursulìwìv/ lo idxw uhpdutxhu txh ohv fkhplqv suìiìuhqwlhov gh wudqvsruw
vrqw wuëv vhqvleohv ã od glvsrvlwlrq ghv uìjlrqv hqwuh hoohv/ hw dssdudlvvhqw sulqflsdohphqw
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gdqv od uìjlrq �udslgh�1 Lo hvw grqf qrupdo txh od yduldelolwì dx qlyhdx gh o*duudqjhphqw
vsdwldo ã o*ìfkhooh orfdoh vrlw uìshufxwìh vxu ohv sursulìwìv ã judqgh ìfkhooh dvvrflìhv ã od
uìjlrq �udslgh�1

Xqh ìwxgh dqdorjxh vxu ohv fdsdflwìv gh od pìwkrgh gh sulvh gh pr|hqqh srxu fdofxohu
ohv whqvhxuv gh shupìdelolwì gh fhooxohv doìdwrluhv ^Dkpdgl 4<<5`/ dydlw plv hq ìylghqfh ghv
whqgdqfhv vlplodluhv1 Od shupìdelolwì hvw gìwhuplqìh sdu uìvroxwlrq g*xqh ìtxdwlrq gl�xvlyh/
ru xq rsìudwhxu frqyhfwli hvw ehdxfrxs soxv vhqvleoh dx{ vlqjxodulwìv hw ã od wrsrorjlh tx*xq
rsìudwhxu gl�xvli1

Ohv frqfoxvlrqv dydqfìhv lfl qh shxyhqw sdv dyrlu xq fdudfwëuh jìqìudo fdu hoohv vrqw
dvvrflìhv ã od pìwkrgh gh jìqìudwlrq doìdwrluh hw dx{ gì�qlwlrqv vwdwlvwltxhv fkrlvlhv +orl
gh glvwulexwlrq/ vhpl0ydulrjudpph / 111,1 Od sulvh hq frpswh g*xq vhpl0ydulrjudpph h{sr0
qhqwlho/ rx xqh prgl�fdwlrq gx shwlw sdudpëwuh S frqgxlw ã ghv plolhx{ kìwìurjëqhv iruwv
gl�ìuhqwv/ grqf ã g*dxwuhv ìyroxwlrqv ghv sursulìwìv pdfurvfrsltxhv1

81616 Frpsdudlvrq dyhf ohv h{sìulhqfhv qxpìultxhv

Xqh surfìgxuh gh ydolgdwlrq ìtxlydohqwh ã fhoohv suìvhqwìhv gdqv ohv sduwlhv 717 hw 81517
hvw hpsor|ìh lfl1 Ghv vlpxodwlrqv qxpìultxhv ã o*dlgh ghv frghv PRGIORZ hw PW6G
^]khqj 4<<7` vrqw uìdolvìhv ã sduwlu ghv fhooxohv doìdwrluhv gìfulydqw �qhphqw oh fkdps gh
shupìdelolwì1 Ghv h{hpsohv gh fkdpsv gh frqfhqwudwlrq ã o*ìfkhooh orfdoh vrqw suìvhqwìv
vxu od �jxuh 81591 Ohv fdudfwìulvwltxhv vwdwlvwltxhv vrqw frqvhuyìhv sdu udssruw ã od sduwlh
suìfìghqwh/ od wdlooh gh od fhooxoh fruuhvsrqg ã D orqjxhxuv gh fruuìodwlrq +,*,S ' D,1 Ohv
ghx{ lpdjhv ghv uìsduwlwlrqv gh frqfhqwudwlrq gdqv oh plolhx ã ghx{ lqvwdqwv gl�ìuhqwv
phwwhqw elhq ìylghqfh ghv fkhplqv suìiìuhqwlhov gh wudqvsruw hw ghv }rqhv gh uhwdug1

Ohv ghx{ uìjlrqv vrqw lghqwl�ìhv hq vh edvdqw vxu od ydohxu gh od shupìdelolwì gh fkdtxh
pdlooh1 Dyhf ohv rxwlov plv hq sodfh gdqv od sduwlh 614/ ohv sursulìwìv h�hfwlyhv ã judqgh
ìfkhooh dvvrflìhv ã fhwwh fhooxoh xqlwdluh vrqw fdofxoìhv qxpìultxhphqw/ sxlv lqmhfwìhv gdqv od
vlpxodwlrq pdfurvfrsltxh dyhf oh prgëoh ã ghx{ ìtxdwlrqv1 Oh frh!flhqw g*ìfkdqjh rewhqx
srxu fhw h{hpsoh hvw gh kW,2*(ess ' SDb1 Vxu ohv fhooxohv doìdwrluhv/ od wdlooh pr|hqqh ghv
kìwìurjìqìlwìv hvw gh o*ruguh gh od orqjxhxu gh fruuìodwlrq ,S1 Lo hvw grqf srvvleoh g*hvwlphu
ã sulrul oh frh!flhqw gh wudqvihuw gdqv oh fdv sxuhphqw gl�xvli dyhf ohv uhodwlrqv ìwdeolhv
gdqv od sduwlh 71614 +Ht1 7154,1 Dlqvl/ qrxv dyrqv

kW
,2

(ess
' eq)/

�
,

,S

�2

+817:,

Gdqv qrwuh fdv )/ ' f�e/ ,*,S ' D1 Oh idfwhxu gh iruph q grlw íwuh gh o*ruguh gh H/ fdu
ohv kìwìurjìqìlwìv rqw soxv rx prlqv ghv iruphv f|olqgultxhv1 O*hvwlpdwlrq gx frh!flhqw
g*ìfkdqjh hvw

kW
,2

(ess
' �2f +817;,

Fhwwh ydohxu hvw soxv idleoh txh fhooh fdofxoìh sdu ohv sureoëphv gh ihuphwxuh/ fdu qh vrqw
sdv sulv hq frpswh o*ìfkdqjh frqyhfwli hw ohv h�hwv glvshuvliv gdqv od uìjlrq �ohqwh�/ sdu
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Ilj1 8157= Hyroxwlrqv ghv sursulìwìv h�hfwlyhv ã judqgh ìfkhooh hq irqfwlrq gh od wdlooh gx
yroxph gh sulvh gh pr|hqqh1
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Ilj1 8158= Hyroxwlrqv ghv sursulìwìv h�hfwlyhv ã judqgh ìfkhooh hq irqfwlrq gh od wdlooh gx
yroxph gh sulvh gh pr|hqqh1
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Ilj1 8159= Fkdpsv gh frqfhqwudwlrq gdqv od fhooxoh kìwìurjëqh srxu |W ' ���f3e hw |W '
���f3e

frqwuh/ fhwwh hvwlpdwlrq jurvvlëuh hw udslgh grqqh oh erq ruguh gh judqghxu gx frh!flhqw
g*ìfkdqjh1

Ohv sur�ov gh frqfhqwudwlrq pdfurvfrsltxh h{sìulphqwdx{ suìvhqwìv vxu ohv �jxuhv 815:
hw 815;/ vrqw fdofxoìv sdu xq surfhvvxv gh pr|hqqh vxu xqh ihqíwuh preloh gh odujhxu , +odu0
jhxu gh od fhooxoh xqlwdluh,/ gh orqjxhxu ,S1 Vxu fhwwh uìdolvdwlrq/ ohv suìglfwlrqv wkìrultxhv
uhsuìvhqwhqw dvvh} elhq ohv h{sìulhqfhv qxpìultxhv/ vdqv idluh dssdudñwuh ohv  xfwxdwlrqv ã
shwlwh ìfkhooh1 Gdqv fkdtxh uìjlrq/ od shupìdelolwì ydulh vxu soxv gh ghx{ ruguhv gh judq0
ghxuv1 D o*lqwìulhxu gh fkdfxqh gh fhv uìjlrqv/ hqfruh wuëv kìwìurjëqhv/ ghv skìqrpëqhv
frpsoh{hv whooh txh od glvshuvlrq dqrupdoh shxyhqw vh pdqlihvwhu1 Fh w|sh gh vwuxfwxuh
vruw gx fdguh gluhfw g*dssolfdwlrq gx prgëoh ã ghx{ ìtxdwlrqv rü ohv ghx{ uìjlrqv vrqw
vxssrvìhv krprjëqhv1 Pdojuì ohv gìyldwlrqv revhuyìhv/ oh gìyhorsshphqw suìvhqwì gdqv fh
wudydlo shuphw g*dffìghu ã xqh erqqh dssur{lpdwlrq gx frpsruwhphqw pdfurvfrsltxh ã
prlqguh frþw1

81617 Lghqwl�fdwlrq ghv uìjlrqv

Ohv sur�ov gh frqfhqwudwlrq pdfurvfrsltxh h{sìulphqwdx{ +Ilj1 815: hw 815;, vrqw vx0
mhwv ã ghv  xfwxdwlrqv lpsruwdqwhv1 Qrxv dyrqv gìmã idlw uhpdutxhu gdqv od sduwlh 718/ txh
o*xwlolvdwlrq gh irqfwlrq gh srqgìudwlrq gdqv o*rsìudwhxu gh sulvh gh pr|hqqh shuphw gh
olvvhu fhv frxuehv1 Pdlv xq ghx{lëph skìqrpëqh pdmhxu hvw plv hq ìylghqfh sdu fhv  xf0
wxdwlrqv1 Xqh }rqh hvw fdudfwìulvìh frpph xqh uìjlrq �ohqwh� vl vd shupìdelolwì hvw idleoh/
rx �udslgh� vl vd shupìdelolwì hvw ìohyìh/ doruv txh o*dqdo|vh ghv fkdpsv gh frqfhqwudwlrq
ã o*ìfkhooh orfdoh prqwuh txh fhuwdlqhv }rqhv �ohqwhv� vrqw wuëv udslghphqw hqydklhv sdu oh
wudfhxu/ dx frqwudluh/ xqh }rqh �udslgh� lqvìuìh gdqv xqh }rqh gh idleoh shupìdelolwì hvw
edod|ìh wduglyhphqw1 Dlqvl fhwwh lghqwl�fdwlrq edvìh vxu xq fulwëuh gh shupìdelolwì vh uìyëoh
hq sduwlh gìidloodqwh/ fdu hooh qh wlhqw sdv frpswh gx srvlwlrqqhphqw ghv uìjlrqv hqwuh hoohv1
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8171 Frqfoxvlrqv

Gdqv od sduwlh 718/ qrxv dyrqv yx txh o*hvsdfh sodfì hqwuh ohv qrgxohv dssduwhqdqw ã od
uìjlrq �udslgh� djlw frpph xqh }rqh gh uìwhqwlrq1 Xq fulwëuh srvvleoh soxv surfkh gh od
uìdolwì ghyudlw xwlolvhu oh fkdps orfdo gh ylwhvvh soxw÷w txh od fduwh gh shupìdelolwì1 Gdqv
oh exw g*duulyhu ã xqh phloohxuh glvwlqfwlrq ghv gl�ìuhqwhv uìjlrqv/ xqh lgìh lqwìuhvvdqwh hvw
gh vh vhuylu ghv yduldwlrqv gh od yduldeoh gh ihuphwxuh r/ vroxwlrq gx sureoëph gh ihuphwxuh
LLL1 Oh fkdps gh r fruuhvsrqgdqw ã o*h{hpsoh suìfìghqw hvw uhsuìvhqwì vxu od �jxuh 815<1
Ohv ydohxuv lpsruwdqwhv gx vfdodluh r vrqw hq sulqflsh ghv }rqhv �ohqwhv�/ hq idlw/ soxv fhwwh
ydohxu hvw iruwh/ soxv od }rqh dvvrflìh uhwdugh oh wudqvsruw gx wudfhxu1 Fhwwh uhpdutxh qrxv
lqylwh ã vhxloohu oh fkdps gh r/ gh idêrq ã d�xeohu gh o*dgmhfwli �udslgh� ohv uìjlrqv gì�qlhv
sdu ohv idleohv ydohxuv gh od yduldeoh gh ihuphwxuh/ ohv }rqhv uhvwdqwhv dssduwlhqqhqw ã od
uìjlrq �ohqwh�1 Vxu od �jxuh 8163 vrqw ghvvlqìv ohv uìsduwlwlrqv ghv ghx{ uìjlrqv/ ohv uìjlrqv
�udslghv� hq eodqf hw ohv uìjlrqv �ohqwhv� hq qrlu1 Oh fulwëuh edvì vxu od fduwh gh shupìdel0
olwì hvw xwlolvì srxu od �jxuh gh jdxfkh/ doruv txh oh vhxloodjh vxu od yduldeoh gh ihuphwxuh r
shuphw gh fuìhu o*lpdjh gh gurlwh1 Od surfìgxuh hvw phqìh gh idêrq ã frqvhuyhu ohv píphv
iudfwlrqv pdvvltxhv gdqv ohv ghx{ fdv +)# ' f�S/ )/ ' f�e,1 Od frpsdudlvrq gh fhv ghx{
uhsuìvhqwdwlrqv idlw uhvvruwlu ghx{ lgìhv hvvhqwlhoohv1

� Oh euxlw sulv hq frpswh oruv gh od jìqìudwlrq doìdwrluh uhvvruw wuëv qhwwhphqw vxu
o*lpdjh gh jdxfkh1 Rq yrlw gdqv fhuwdlqhv }rqhv olplwhv xqh dowhuqdqfh udslgh gh uì0
jlrq �udslgh� hw �ohqwh�1 Fhv  xfwxdwlrqv vrqw gh o*ruguh gh judqghxu g*xqh pdlooh hw
qh vrqw sdv uhsuìvhqwdwlyhv gh od vwuxfwxudwlrq hw ghv kìwìurjìqìlwìv gx v|vwëph1 Fh
qh vrqw txh ghv duwhidfwv gh od pìwkrgh hpsor|ìh1 Od frqvìtxhqfh gh fh gìfrxsdjh
luuìdolvwh hvw o*dxjphqwdwlrq dssduhqwh gh o*ìfkdqjh gh pdvvh hqwuh ohv ghx{ uìjlrqv/
fdu od vxuidfh lqwhuidfldoh hvw wuëv ìwhqgxh hw ohv kìwìurjìqìlwìv shwlwhv +yrlu ohv uhod0
wlrqv hqwuh oh frh!flhqw g*ìfkdqjh hw od wdlooh gh o*kìwìurjìqìlwì +Ht1 7154,,1 Vxu od
�jxuh gh gurlwh/ ohv wudqvlwlrqv hqwuh uìjlrqv �udslghv� hw uìjlrqv �ohqwhv� vrqw qhwwhv/
rq glvwlqjxh soxv fodluhphqw ohv kìwìurjìqìlwìv1

� Od uìsduwlwlrq uhsuìvhqwìh vxu o*lpdjh gh gurlwh suhqg hq frpswh o*ìfrxohphqw/ srxu
fhwwh udlvrq/ ohv lqfoxvlrqv �ohqwhv� rqw xqh iruph soxv doorqjìh gdqv oh vhqv gh o*ìfrx0
ohphqw1

817 Frqfoxvlrqv

Qrxv dyrqv yx gdqv fhwwh sduwlh txh oh prgëoh ã ghx{ ìtxdwlrqv dvvrflì dx{ sureoëphv
gh ihuphwxuh srxydlw grqqhu gdqv gh qrpeuhxvhv vlwxdwlrqv xqh erqqh uhsuìvhqwdwlrq pd0
furvfrsltxh gx wudqvsruw gdqv xq plolhx doìdwrluh1 O*lgìh sulqflsdoh txl uhvvruw g*xqh whooh
ìwxgh hvw o*lq xhqfh gh od jìrpìwulh ã o*ìfkhooh orfdoh vxu oh frpsruwhphqw ã judqgh ìfkhooh1
Gdqv oh fdv gh od fhooxoh vwudwl�ìh/ rx hq frqvlgìudqw xq plolhx elglphqvlrqqho vsdwldoh0
phqw fruuìoì/ xqh judqgh yduldelolwì ghv sursulìwìv pdfurvfrsltxhv hvw revhuyìh srxu xqh
píph vwdwlvwltxh gh jìqìudwlrq doìdwrluh1 Gdqv ohv vlwxdwlrqv fkrlvlhv lfl/ lo hvw wuëv gl!floh
gh suìyrlu oh frh!flhqw gh glvshuvlrq ã judqgh ìfkhooh ã sduwlu gh od vhxoh frqqdlvvdqfh
g*lqirupdwlrqv vwdwlvwltxhv/ frpph gdqv oh fdguh ghv wkìrulhv vwrfkdvwltxhv1 O*dssurfkh
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Ilj1 8163= gl�ìuhqwhv uìsduwlwlrqv ghv uìjlrqv �udslghv� +hq eodqf, hw ghv uìjlrqv �ohqwhv�
+hq qrlu,
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8171 Frqfoxvlrqv

gìwhuplqlvwh hvw qìfhvvdluh fdu hooh shuphw gh suhqguh hq frpswh ghv lqirupdwlrqv wrsror0
jltxhv frpsoh{hv1 Gh soxv/ oh w|sh gh orl vwdwlvwltxh +glvwulexwlrq/ vhpl0ydulrjudpph/ 111, rx
gh pìwkrgh gh jìqìudwlrq d ehdxfrxs g*lq xhqfh vxu ohv sursulìwìv gx plolhx1 Od pìwkrgh
fkrlvlh grlw fruuhvsrqguh dx surfhvvxv tx*rq yhxw prgìolvhu ^Mrxuqho hw Dodehuw 4<;;`1
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Fkdslwuh 9

Frqfoxvlrqv hw shuvshfwlyhv

Gdqv fh wudydlo qrxv qrxv vrpphv lqwìuhvvìv dx wudqvsruw plvfleoh hq plolhx{ sruhx{
kìwìurjëqhv/ hw hq sduwlfxolhu dx sureoëph gh fkdqjhphqw g*ìfkhooh1 O*remhfwli gh fh w|sh
g*dssurfkh hvw gh irxuqlu xqh prgìolvdwlrq pdfurvfrsltxh hw gh gì�qlu ohv sursulìwìv sk|0
vltxhv dvvrflìhv1 Gdqv oh fdv gx wudqvsruw g*xq vroxwì gdqv xqh irupdwlrq kìwìurjëqh/ xq
ghv skìqrpëqhv sk|vltxhv pdmhxuv hvw oh qrq0ìtxloleuh pdvvltxh1 Oh qrq0ìtxloleuh hvw uhv0
srqvdeoh gh wrxv ohv frpsruwhphqwv dqrupdx{ revhuyìv ã o*ìfkhooh gh o*dtxliëuh1 Lo hvw grqf
lqglvshqvdeoh gh suhqguh hq frpswh oh qrq0ìtxloleuh gdqv od prgìolvdwlrq pdfurvfrsltxh1

Qrxv qrxv vrpphv sduwlfxolëuhphqw lqwìuhvvìv ã od pìwkrgh gh sulvh gh pr|hqqh yrox0
pltxh ã judqgh ìfkhooh dssoltxìh dx{ v|vwëphv ã ghx{ uìjlrqv1 Vrxv glyhuvhv k|srwkëvhv hw
vlpsol�fdwlrqv/ lo hvw srvvleoh g*rewhqlu xq prgëoh ã ghx{ ìtxdwlrqv/ txl shxw íwuh yx frpph
xqh jìqìudolvdwlrq gh wrxv ohv prgëohv gx w|sh �Frdwv ) Vplwk� rx �preloh0lppreloh� ìwd0
eolv hpslultxhphqw1 Xq ghv dydqwdjhv pdmhxuv gh od whfkqltxh hpsor|ìh lfl/ hvw oh olhq hqwuh
ohv ìfkhoohv uìdolvì sdu ohv sureoëphv gh ihuphwxuh1 D wudyhuv xqh gì�qlwlrq orfdoh ghv kìwì0
urjìqìlwìv vxu xqh fhooxoh xqlwdluh sìulrgltxh uhsuìvhqwdwlyh gx plolhx ìwxglì/ fhv sureoëphv
shuphwwhqw gh gìwhuplqhu h{solflwhphqw ohv sursulìwìv h�hfwlyhv ã judqgh ìfkhooh whoohv txh
ohv whqvhxuv gh glvshuvlrq pdfurvfrsltxh rx oh frh!flhqw g*ìfkdqjh pdvvltxh1

D�q gh glvfxwhu o*lqwìuíw g*xqh uhsuìvhqwdwlrq ã ghx{ ìtxdwlrqv/ soxvlhxuv prgëohv ã xqh
ìtxdwlrq rqw ìwì plv hq sodfh1 Oh suhplhu hvw rewhqx ã sduwlu gx frpsruwhphqw dv|pswr0
wltxh gx prgëoh ã ghx{ ìtxdwlrqv1 Oh ghx{lëph hvw edvì vxu o*k|srwkëvh wuëv iruwh g*ìtxl0
oleuh orfdo1 Oh ghuqlhu hvw gìyhorssì hq dssoltxdqw gluhfwhphqw od pìwkrgh gh sulvh gh
pr|hqqh vxu xq plolhx kìwìurjëqh hq whqdqw frpswh gx qrq0ìtxloleuh pdvvltxh1 Xqh ìwxgh
suìolplqdluh vxu xq plolhx vwudwl�ì el0frxfkh prqwuh txh ghv frpsruwhphqwv wuëv dqrupdx{
shxyhqw íwuh revhuyìv/ oh prgëoh ã ghx{ ìtxdwlrqv irxuqlw doruv xqh ghvfulswlrq gh erqqh
txdolwì1 Dv|pswrwltxhphqw/ xqh uhsuìvhqwdwlrq ã xqh ìtxdwlrq hvw dffhswdeoh hw oh prgëoh
dv|pswrwltxh gìyhorssì lfl grqqh od erqqh ìyroxwlrq1 Gdqv fhwwh vlwxdwlrq/ xqh uìvroxwlrq
dqdo|wltxh ghv sureoëphv gh ihuphwxuh prqwuh txh oh frh!flhqw gh glvshuvlrq dv|pswr0
wltxh hw oh frh!flhqw gh glvshuvlrq dvvrflì dx prgëoh ã xqh ìtxdwlrq ã qrq0ìtxloleuh vrqw
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Fkdslwuh 91 Frqfoxvlrqv hw shuvshfwlyhv

lghqwltxhv1 Fhwwh uhpdutxh hvw ìwhqgxh dx fdv gh jìrpìwulhv ã grxeoh0uìjlrqv txhofrqtxhv
sdu ghv ìwxghv qxpìultxhv1 Xqh frqfoxvlrq lpsruwdqwh gh fh wudydlo hvw o*ìtxlydohqfh hqwuh
ohv ghx{ prgëohv ã xqh ìtxdwlrq suhqdqw hq frpswh oh qrq0ìtxloleuh1

Ghv surfìgxuhv qxpìultxhv ruljlqdohv rqw ìwì plvhv hq sodfh gdqv od sduwlhv 6/ hq sdu0
wlfxolhu srxu suhqguh hq frpswh xq whqvhxu gh glvshuvlrq frpsohw gdqv od uìvroxwlrq ghv
sureoëphv gh ihuphwxuh1 Fhv rxwlov rqw shuplv g*ìwxglhu ohv ìyroxwlrqv ghv frh!flhqwv ã
judqgh ìfkhooh hq irqfwlrq ghv gl�ìuhqwv sdudpëwuhv orfdx{1 Hq sduwlfxolhu/ rq d sx gì�qlu
xqh glvshuvlylwì ã judqgh ìfkhooh grqw ohv yduldwlrqv vrqw frkìuhqwhv dyhf ohv revhuydwlrqv
uìdolvìhv gdqv ghv wudydx{ dqwìulhxuv1 Gh píph/ gdqv fhuwdlqhv vlwxdwlrqv/ ghv gìyhorssh0
phqwv wkìrultxhv rqw ydolgì ohv ydohxuv gx frh!flhqw g*ìfkdqjh pdvvltxh fdofxoìhv ã sduwlu
ghv sureoëphv gh ihuphwxuh1 Od whfkqltxh gh sulvh gh pr|hqqh sursrvh dlqvl xqh pìwkrgh
jìqìudoh gh gìwhuplqdwlrq ghv sursulìwìv h�hfwlyhv ã judqgh ìfkhooh/ txl hvw xqh h{whqvlrq
ghv whfkqltxhv h{lvwdqwhv1

Sdu frpsdudlvrq dyhf ghv vroxwlrqv gh uìiìuhqfh edvìhv vxu xqh ghvfulswlrq �qh ghv
surfhvvxv sk|vltxhv/ oh prgëoh ã ghx{ ìtxdwlrqv d prqwuì vhv fdsdflwìv ã uhsuìvhqwhu fru0
uhfwhphqw oh wudqvsruw plvfleoh gdqv ghv vwuxfwxuhv qrgxodluhv1 Fhv uìvxowdwv vhuyhqw gh
ydolgdwlrq gx prgëoh srxu ohv plolhx{ ã grxeoh0shupìdelolwì1 Píph vl fh w|sh gh irupd0
wlrq elqdluh hvw suìvhqw gdqv od qdwxuh/ o*remhfwli vrxv0mdfhqw hvw gh sduyhqlu ã xwlolvhu oh
prgëoh ã ghx{ ìtxdwlrqv hw ohv sureoëphv gh ihuphwxuh dvvrflìv hq uhodwlrq dyhf xqh ghvfuls0
wlrq jìrvwdwlvwltxh ghv kìwìurjìqìlwìv1 Gdqv od sduwlh 8/ ghv vwuxfwxuhv vwudwl�ìhv doìdwrluhv
hw ghv plolhx{ doìdwrluhv el0glphqvlrqqhov vsdwldohphqw fruuìoìv vrqw ìwxglìv1 Qrxv dyrqv
yhlooì ã frqvhuyhu ghv irqfwlrqv gh ghqvlwì gh suredelolwì gh shupìdelolwì el0prgdohv/ gh id0
êrq ã uhvwhu gdqv oh grpdlqh g*lqwìuíw g*xqh dssurfkh ã ghx{ ìtxdwlrqv1 Elhq txh fhuwdlqhv
gìyldwlrqv hqwuh ohv suìglfwlrqv wkìrultxhv hw ohv h{sìulhqfhv qxpìultxhv vrlhqw revhuyìhv/
od ghvfulswlrq sursrvìh gdqv fh wudydlo shxw íwuh vx!vdpphqw suìflvh sdu udssruw dx{
lqfhuwlwxghv dvvrflìhv ã od fdudfwìulvdwlrq ghv dtxliëuhv1 Xqh frqfoxvlrq sulqflsdoh hvw o*lp0
sruwdqfh gh od wrsrorjlh orfdoh1 Soxvlhxuv plolhx{ sruhx{ kìwìurjëqhv jìqìuìv ã sduwlu ghv
píphv orlv vwdwlvwltxhv phwwhqw hq ìylghqfh ghv frpsruwhphqwv pdfurvfrsltxhv wuëv gli0
iìuhqwv1 Gdqv oh fdv jìqìudo/ lo hvw lpsrvvleoh g*h�hfwxhu oh fkdqjhphqw g*ìfkhooh hq qh
frqqdlvvdqw txh ghv fdudfwìulvwltxhv vwdwlvwltxhv1 Lo hvw doruv qìfhvvdluh g*xwlolvhu ghv rxwlov
ìoderuìv frpph od pìwkrgh gh sulvh gh pr|hqqh yroxpltxh1

Ohv ìwxghv suìolplqdluhv suìvhqwìhv lfl vrqw ã srxuvxlyuh hq dxjphqwdqw oh qrpeuh gh
whvwv qxpìultxhv gh idêrq ã dssruwhu ghv frqfoxvlrqv d|dqw xq fdudfwëuh soxv jìqìudo1
Lo vhudlw lqwìuhvvdqw gh yrlu o*lq xhqfh ghv orlv vwdwlvwltxhv fkrlvlhv +glvwulexwlrq/ vhpl0
ydulrjudpph/ 111, hw ghv pìwkrghv gh jìqìudwlrq gh fhooxohv doìdwrluhv vxu ohv sursulìwìv
pdfurvfrsltxhv fdofxoìhv1 Lo hvw fodlu dxmrxug*kxl/ txh od whfkqltxh gh jìqìudwlrq grlw fru0
uhvsrqguh dx surfhvvxv ìwxglì/ d�q gh suhqguh hq frpswh ohv lqirupdwlrqv vsdwldohv txl rqw
xqh lq xhqfh suìgrplqdqwh vxu oh wudqvsruw plvfleoh1

Lo vhudlw lqwìuhvvdqw ã fh vwdgh gh o*ìwxgh/ g*h�hfwxhu ghv ydolgdwlrqv gx prgëoh vxu ghv
vlpxodwlrqv gh soxv judqgh glphqvlrq1 Ohv uìvxowdwv suìvhqwìv gdqv fh wudydlo srxuudlhqw
íwuh ìwhqgxv ã ghv v|vwëphv frpsrvìv g*xq soxv judqg qrpeuh gh pdloohv kìwìurjëqhv1
Gh soxv/ ohv shuwxuedwlrqv hqjhqguìhv sdu od sulvh hq frpswh ghv frqglwlrqv dx{ olplwhv
sìulrgltxhv dx qlyhdx gh fkdtxh pdlooh vrqw0hoohv qìjoljhdeohv ã o*ìfkhooh gh o*dtxliëuh B
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Ilj1 914= Frxuehv gh shufìh ã od vruwlh g*xqh fdurwwh kìwìurjëqh

Fhshqgdqw oh frþw qxpìultxh g*xqh whooh ìwxgh hvw ìohyì/ sulqflsdohphqw srxu uìdolvhu ohv
vroxwlrqv gh uìiìuhqfh edvìhv vxu xq pdloodjh �q gh od vwuxfwxuh1

Gdqv oh exw gh uholhu ohv wudydx{ wkìrultxhv suìvhqwìv lfl hw ghv ìwxghv h{sìulphqwdohv/
lo hvw lqglvshqvdeoh gh gìyhorsshu xqh pìwkrgh lqyhuvh srxu hvwlphu ohv sursulìwìv h�hf0
wlyhv gh wudqvsruw gh plolhx{ kìwìurjëqhv ã sduwlu gh frxuehv h{sìulphqwdohv gh wudêdjh
plvfleoh1 Xqh frooderudwlrq dyhf od vrflìwì HOI d shuplv gh uìdolvhu xqh ìwxgh wkìrultxh
suìolplqdluh hw gh phwwuh hq sodfh ghv rxwlov qxpìultxhv1 O*remhfwli hvw gh prgìolvhu ohv
urfkhv kìwìurjëqhv dyhf xqh dssurfkh ã ghx{ ìtxdwlrqv/ hw gh fdudfwìulvhu ohv sursulìwìv
h�hfwlyhv dvvrflìhv hq v*dssx|dqw vxu ghv frxuehv gh shufìh h{sìulphqwdohv1 Ohv dydqwdjhv
gx wudêdjh plvfleoh vrqw od vlpsolflwì gx pdwìulho hw gh od surfìgxuh h{sìulphqwdoh/ hw
oh idleoh frþw gh plv hq rhxyuh/ doruv txh ghv lqirupdwlrqv fdslwdohv frpph oh frh!flhqw
g*ìfkdqjh pdvvltxh rx ohv iudfwlrqv yroxpltxhv vrqw dffhvvleohv1

O*dojrulwkph g*lqyhuvlrq hvw lqvsluì gh fhoxl gh Ohyhqehuj0Pdutxdugw ^Pdutxdugw 4<96`
hw xwlolvh o*dssur{lpdwlrq gh Jdxvv0Qhzwrq ^Suhvv hw do1 4<;9`1 Oh prgëoh ã ghx{ ìtxdwlrqv
hvw vlpsol�ì gh idêrq ã uìgxluh oh qrpeuh gh sdudpëwuhv ã lghqwl�hu/ pdojuì fhod/ flqt judq0
ghxuv pdfurvfrsltxhv grlyhqw íwuh hvwlpìhv hq xwlolvdqw xqh vhxoh frxueh h{sìulphqwdoh1
Hq frqvìtxhqw/ fhuwdlqv sdudpëwuhv frpph ohv glvshuvlrqv pdfurvfrsltxhv h{klehqw gh wuëv
idleohv vhqvlelolwìv/ hw vrqw gl!flohphqw hvwlpdeohv1 Fhshqgdqw/ gdqv fhuwdlqhv vlwxdwlrqv/
od surfìgxuh g*lqyhuvlrq grqqh gh erqv uìvxowdwv/ frpph vxu o*h{hpsoh suìvhqwì vxu od �0
jxuh 9141 Ohv ghx{ iurqwv fruuhvsrqgdqw dx{ ghx{ uìjlrqv vrqw fodluhphqw lghqwl�ìv hw elhq
uhsuìvhqwìv sdu oh prgëoh ã ghx{ ìtxdwlrqv1 Sdu frqwuh/ xqh dssurfkh vlplodluh h�hfwxìh
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Fkdslwuh 91 Frqfoxvlrqv hw shuvshfwlyhv

dyhf xq prgëoh gx w|sh �Frdwv ) Vplwk� qh shuphw sdv gh fdswxuhu od frpsoh{lwì ghv
surfhvvxv gh wudqvsruw gdqv xq pdwìuldx sruhx{ kìwìurjëqh1

Srxu phwwuh dx srlqw xqh surfìgxuh g*hvwlpdwlrq gh sdudpëwuh urexvwh hw �deoh/ g*lp0
sruwdqwhv uhfkhufkhv wkìrultxhv uhvwhqw ã idluh1 Hq sduwlfxolhu/ lo idxgudlw uìgxluh oh qrpeuh
gh sdudpëwuhv rx xwlolvhu vlpxowdqìphqw soxvlhxuv frxuehv h{sìulphqwdohv1
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Fkdslwuh :

Qrphqfodwxuh

Ohwwuhv urpdlqhv

�#/ Lqwhuidfh hqwuh ohv uìjlrqv # hw // p21
M yhfwhxu gh ihuphwxuh txl gìwhuplqh h� hq irqfwlrq gh u�W/ p1

M## yhfwhxu gh ihuphwxuh txl gìwhuplqh hS# hq irqfwlrq gh u
q
kSlq#

r#

/ p1

M#/ yhfwhxu gh ihuphwxuh txl gìwhuplqh hS# hq irqfwlrq gh u
q
kSlq/

r/

/ p1

M/# yhfwhxu gh ihuphwxuh txl gìwhuplqh hS/ hq irqfwlrq gh u
q
kSlq#

r#

/ p1

M// yhfwhxu gh ihuphwxuh txl gìwhuplqh hS/ hq irqfwlrq gh u
q
kSlq/

r/

/ p1

MU# yhfwhxu uìvxowdqw gh od gìfrpsrvlwlrq gx yhfwhxu gh ihuphwxuh M##/ p1
�U# vfdodluh uìvxowdqw gh od gìfrpsrvlwlrq gx yhfwhxu gh ihuphwxuh M##/ p1
MU/ yhfwhxu uìvxowdqw gh od gìfrpsrvlwlrq gx yhfwhxu gh ihuphwxuh M/#/ p1
�U/ vfdodluh uìvxowdqw gh od gìfrpsrvlwlrq gx yhfwhxu gh ihuphwxuh M/#/ p1
MUU# yhfwhxu uìvxowdqw gh od gìfrpsrvlwlrq gx yhfwhxu gh ihuphwxuh M#// p1
�UU# vfdodluh uìvxowdqw gh od gìfrpsrvlwlrq gx yhfwhxu gh ihuphwxuh M#// p1
MUU/ yhfwhxu uìvxowdqw gh od gìfrpsrvlwlrq gx yhfwhxu gh ihuphwxuh M/// p1
�UU/ vfdodluh uìvxowdqw gh od gìfrpsrvlwlrq gx yhfwhxu gh ihuphwxuh M/// p1
�6 frqfhqwudwlrq pdfurvfrsltxh gdqv od uìjlrq �preloh�/ pro p3�1
��6 frqfhqwudwlrq pdfurvfrsltxh gdqv od uìjlrq �lppreloh�/ pro p3�1
�W frqfhqwudwlrq pr|hqqh lqwulqvëtxh ã judqgh ìfkhooh/ pro p3�1h� ' kSlq � �W/ gìyldwlrq vsdwldoh gh od frqfhqwudwlrq/ pro p3�1
kSlq# frqfhqwudwlrq pr|hqqh lqwulqvëtxh ã o*ìfkhooh orfdoh

gdqv od uìjlrq #/ pro p3�1
kSlq/ frqfhqwudwlrq pr|hqqh lqwulqvëtxh ã o*ìfkhooh orfdoh

gdqv od uìjlrq // pro p3�1
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Fkdslwuh :1 Qrphqfodwxuh

kSlq� frqfhqwudwlrq pr|hqqh lqwulqvëtxh ã o*ìfkhooh orfdoh
gdqv od vwudwh �/ pro p3�1q

kSlq#
r#

frqfhqwudwlrq pr|hqqh lqwulqvëtxh ã judqgh ìfkhooh

gdqv od uìjlrq #/ pro p3�1q
kSlq/

r/

frqfhqwudwlrq pr|hqqh lqwulqvëtxh ã judqgh ìfkhooh

gdqv od uìjlrq // pro p3�1q
kSlq�

r�

frqfhqwudwlrq pr|hqqh lqwulqvëtxh ã judqgh ìfkhooh

gdqv od vwudwh �/ pro p3�1hS# gìyldwlrq vsdwldoh gh od frqfhqwudwlrq gdqv od uìjlrq #/ pro p3�1hS/ gìyldwlrq vsdwldoh gh od frqfhqwudwlrq gdqv od uìjlrq // pro p3�1hS� gìyldwlrq vsdwldoh gh od frqfhqwudwlrq gdqv od vwudwh �/ pro p3�1
_R gldpëwuh pr|hq ghv sruhv/ p1
G frh!flhqw gh gl�xvlrq proìfxodluh/ p2v3�1
(ess frh!flhqw gh gl�xvlrq h�hfwlyh ã o*ìfkhooh orfdoh/ p2v3�1
#W whqvhxu gh glvshuvlrq ã o*ìfkhooh orfdoh/ p2v3�1h# gìyldwlrq vsdwldoh gx whqvhxu gh glvshuvlrq/ p2v3�1
#W

# whqvhxu gh glvshuvlrq ã o*ìfkhooh orfdoh gdqv od uìjlrq #/ p2v3�1
#W

/ whqvhxu gh glvshuvlrq ã o*ìfkhooh orfdoh gdqv od uìjlrq // p2v3�1
#W

� whqvhxu gh glvshuvlrq ã o*ìfkhooh orfdoh gdqv od vwudwh �/ p2v3�1h## gìyldwlrq vsdwldoh gx whqvhxu gh glvshuvlrq gdqv od uìjlrq #/ p2v3�1h#/ gìyldwlrq vsdwldoh gx whqvhxu gh glvshuvlrq gdqv od uìjlrq // p2v3�1
#WW

## whqvhxu gh glvshuvlrq sulqflsdo ã judqgh ìfkhooh srxu od uìjlrq #/ p2v3�1
#WW

#/ whqvhxu gh glvshuvlrq gh frxsodjh ã judqgh ìfkhooh srxu od uìjlrq #/ p2v3�1
#WW

// whqvhxu gh glvshuvlrq sulqflsdo ã judqgh ìfkhooh srxu od uìjlrq // p2v3�1
#WW

/# whqvhxu gh glvshuvlrq gh frxsodjh ã judqgh ìfkhooh srxu od uìjlrq // p2v3�1
(WW
" frh!flhqw gh glvshuvlrq dvvrflì dx prgëoh ã xqh ìtxdwlrq

dv|pswrwltxh/ p2v3�1
#WW

e^ whqvhxu gh glvshuvlrq ã judqgh ìfkhooh dvvrflì dx prgëoh ã xqh ìtxdwlrq
ã ìtxloleuh orfdo/ p2v3�1

#WW whqvhxu gh glvshuvlrq ã judqgh ìfkhooh dvvrflì dx prgëoh ã xqh ìtxdwlrq
ã qrq0ìtxloleuh/ p2v3�1

e ìsdlvvhxu g*xqh vwudwh gx plolhx vwudwl�ì doìdwrluh/ p1
, wdlooh gh od fhooxoh xqlwdluh sìulrgltxh/ p1
,S orqjxhxu gh fruuìodwlrq/ p1
,# orqjxhxu fdudfwìulvwltxh ã o*ìfkhooh orfdoh dvvrflìh ã od uìjlrq #/ p1
,/ orqjxhxu fdudfwìulvwltxh ã o*ìfkhooh orfdoh dvvrflìh ã od uìjlrq // p1
u orqjxhxu fdudfwìulvwltxh ã judqgh ìfkhooh/ p1
*� yhfwhxu gh sìulrglflwì/ p1
? qrpeuh gh vwudwhv gx plolhx vwudwl�ì doìdwrluh1
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?#/ yhfwhxu qrupdo xqlwdluh/ gluljì gh od uìjlrq # yhuv od uìjlrq /1
of ud|rq gx yroxph gh sulvh gh pr|hqqh ã judqgh ìfkhooh/ p1
o# yduldeoh gh ihuphwxuh txl gìwhuplqh hS#

hq irqfwlrq gh
�q
kSlq/

r/

�
q
kSlq#

r#�
1

o/ yduldeoh gh ihuphwxuh txl gìwhuplqh hS/
hq irqfwlrq gh

�q
kSlq/

r/

�
q
kSlq#

r#�
1

o�� yduldeoh gh ihuphwxuh txl gìwhuplqh hS�
hq irqfwlrq gh

�q
kSlq/

r/

�
q
kSlq#

r#�
1

r# ' o#/ yduldeoh gh ihuphwxuh1
r/ o/ n �/ yduldeoh gh ihuphwxuh1
rU# vfdodluh uìvxowdqw gh od gìfrpsrvlwlrq gh od yduldeoh gh ihuphwxuh r#1
rU/ vfdodluh uìvxowdqw gh od gìfrpsrvlwlrq gh od yduldeoh gh ihuphwxuh r/1
| whpsv/ v1
|W whpsv dglphqvlrqqì1
NW ylwhvvh lqwhuvwlflhooh pr|hqqh ã judqgh ìfkhooh/ p v3�1hN ' k�lq � L W/ gìyldwlrq vsdwldoh gh od ylwhvvh lqwhuvwlflhooh/ p v3�1
T# yroxph gh od uìjlrq # frqwhqx gdqv oh yroxph gh sulvh gh pr|hqqh T"/ p�1
T/ yroxph gh od uìjlrq / frqwhqx gdqv oh yroxph gh sulvh gh pr|hqqh T"/ p�1
T� yroxph gh od vwudwh � frqwhqx gdqv oh yroxph gh sulvh gh pr|hqqh T"/ p�1
T" yroxph gh sulvh gh pr|hqqh ã judqgh ìfkhooh T"/ p�1
�# frpsrvdqwh vxlydqw % gh od ylwhvvh pr|hqqh uìjlrqdoh lqwulqvëtxh

gdqv od uìjlrq #
q
k�l#

r#

/ p v3�1

�/ frpsrvdqwh vxlydqw % gh od ylwhvvh pr|hqqh uìjlrqdoh lqwulqvëtxh
gdqv od uìjlrq / ik�l/j// p v3�1

�� frpsrvdqwh vxlydqw % gh od ylwhvvh pr|hqqh uìjlrqdoh lqwulqvëtxh
gdqv od vwudwh � ik�l�j�/ p v3�1

�6 qruph gh od ylwhvvh pr|hqqh vxshu�flhooh ã judqgh ìfkhooh ik�lj/ p v3�1
k�l# ylwhvvh pr|hqqh gh �owudwlrq gdqv od uìjlrq #/ p v3�1q
k�l#

r#

ylwhvvh pr|hqqh uìjlrqdoh lqwulqvëtxh gdqv od uìjlrq #/ p v3�1q
k�l#

r
ylwhvvh pr|hqqh uìjlrqdoh vxshu�flhooh gdqv od uìjlrq #/ p v3�1h�# gìyldwlrq vsdwldoh gh od ylwhvvh gdqv od uìjlrq #/ p v3�1

k�l/ ylwhvvh pr|hqqh gh �owudwlrq gdqv od uìjlrq // p v3�1
ik�l/j/ ylwhvvh pr|hqqh uìjlrqdoh lqwulqvëtxh gdqv od uìjlrq // p v3�

ik�l/j ylwhvvh pr|hqqh uìjlrqdoh vxshu�flhooh gdqv od uìjlrq // p v3�1h�/ gìyldwlrq vsdwldoh gh od ylwhvvh gdqv od uìjlrq // p v3�1
ik�lj ylwhvvh pr|hqqh vxshu�flhooh ã judqgh ìfkhooh/ p v3�1
k�l� ylwhvvh pr|hqqh gh �owudwlrq gdqv od vwudwh �/ p v3�1
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Fkdslwuh :1 Qrphqfodwxuh

Ohwwuhv juhftxhv

kW frh!flhqw pdfurvfrsltxh g*ìfkdqjh gh pdvvh
hqwuh ohv ghx{ uhjlrqv # hw // v3�1

ku glvshuvlylwì orqjlwxglqdoh ã o*ìfkhooh orfdoh/ p1
kA glvshuvlylwì wudqvyhuvdoh ã o*ìfkhooh orfdoh/ p1
kWWu glvshuvlylwì orqjlwxglqdoh ã judqgh ìfkhooh/ p1
q idfwhxu gh iruph xwlolvì srxu oh fdofxo gx frh!flhqw g*ìfkdqjh pdvvltxh kW1
� vhpl0ydulrjudpph1
B�� v|peroh gh Nurqhfnhu1
B% sdv g*hvsdfh gdqv od gluhfwlrq % gx pdloodjh fduwìvlhq1
B+ sdv g*hvsdfh gdqv od gluhfwlrq + gx pdloodjh fduwìvlhq1
"# srurvlwì wrwdoh gh od uìjlrq #1
"# srurvlwì wrwdoh gh od uìjlrq /1
"� srurvlwì wrwdoh gdqv od vwudwh �1
"6 srurvlwì wrwdoh gh od uìjlrq �preloh�1
"�6 srurvlwì wrwdoh gh od uìjlrq �lppreloh�1
)# iudfwlrq yroxpltxh gh od uìjlrq #1
)/ iudfwlrq yroxpltxh gh od uìjlrq /1
)� iudfwlrq yroxpltxh gh od vwudwh �1
)6 iudfwlrq yroxpltxh gh od uìjlrq �preloh�1
)�6 iudfwlrq yroxpltxh gh od uìjlrq �lppreloh�1
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Eleolrjudsklh

Dkpdgl/ D1 = 4<<5/ Xwlolvdwlrq gh sursulìwìv ìtxlydohqwhv gdqv ohv prgëohv gh uhvhuyrlu =
Fdv ghv ìfrxohphqwv glskdvltxhv lqfrpsuhvvleohv/ Wkëvh gh 6ëph f|foh/ Xqlyhuvlwì
Erughdx{ L1

Dkpdgl/ D1 hw Txlqwdug/ P1 = 4<<9/ Odujh0vfdoh surshuwlhv iru wzr0skdvh  rz lq udqgrp
srurxv phgld/ Mrxuqdo ri K|gurorj| 4;6/ 9<�<<1

Dkpdgl/ D1/ Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<<;/ Wudqvsruw lq fkhplfdoo| dqg phfkdql0
fdoo| khwhurjhqhrxv srurxv phgld y = Wzr0htxdwlrq prgho iru vroxwh wudqvsruw zlwk
dgvruswlrq/ Dgydqfhv lq Zdwhu Uhvvrxufhv 55/ 8<�;91

Duerjdvw/ W1/ Grxjodv/ M1 M1 hw Kruqxqj/ X1 = 4<<3/ Ghulydwlrq ri wkh Grxeoh0Srurvlw| prgho
ri vlqjoh skdvh  rz yld krprjhql}dwlrq wkhru|/ VLDP M1 Pdwk1 Dqdo1 54/ ;56�;691

Dulv/ U1 = 4<89/ Rq wkh glvshuvlrq ri d vroxwh lq d  xlg  rzlqj wkurxjk d wxeh/ Surf1 Ur|1
Vrf1 Orqgrq/ D 568/ 9:�::1

Edfkx/ V1 hw Fxwklhoo/ G1 = 4<<3/ H�hfwv ri fruh0vfdoh khwhurjhqhlw| rq vwhdg| vwdwh dqg
wudqvlhqw  xlg  rz lq srurxv phgld = Qxphulfdo dqdo|vlv/ Zdwhu Uhvrxufhv Uhvhdufk
59/ ;96�;:71

Edmudfkdu|d/ N1 hw Eduu|/ G1 D1 = 4<<:/ Qrqhtxloleulxp vroxwh wudqvsruw sdudphwhuv dqg
wkhlu sk|vlfdo vljql�fdqfh = Qxphulfdo dqg h{shulphqwdo uhvxowv/ Mrxuqdo ri Frqwdpl0
qdqw K|gurorj| 57/ 4;8�5371

Ehdu/ M1 = 4<94/ Rq wkh whqvru irup ri glvshuvlrq lq srurxv phgld/ Mrxuqdo ri Jhrsk|vlfdo
Uhvhdufk 99/ 44;8�44<:1

Ehunrzlw}/ E1 hw Vfkhu/ K1 = 4<<8/ Rq fkdudfwhul}dwlrq ri dqrpdorxv glvshuvlrq lq srurxv
dqg iudfwxuhg phgld/ Zdwhu Uhvrxufhv Uhvhdufk 64/ 4794�47991

Ervpd/ Z1 M1 S1 hw Ydq ghu ]hh/ V1 H1 D1 W1 P1 = 4<<8/ Glvshuvlrq ri d frqwlqxrxvo|
lqmhfwhg/ qrqolqhduo| dgvruelqj vroxwh lq fkhplfdoo| ru sk|vlfdoo| khwhurjhqhrxv srurxv
irupdwlrqv/ Mrxuqdo ri Frqwdplqdqw K|gurorj| 4;/ 4;4�4<;1

Erxujhdw/ D1/ Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<;;/ Hoìphqwv gh frpsdudlvrq hqwuh od pì0
wkrgh g*krprjìqìlvdwlrq hw od pìwkrgh gh sulvh gh pr|hqqh dyhf ihuphwxuh/ Frpswhv
Uhqgxv gh o*Dfdgìplh ghv Vflhqfhv Vìulh LL 639/ 796�7991

Euxqhdx/ F1 K1 = 4<;</ Vfkìpdv dx{ gl�ìuhqfhv �qlhv gìfhqwuìhv srxu od uìvroxwlrq ghv
ìtxdwlrqv gh Qdylhu0Vwrnhv lqfrpsuhvvleohv/ Wkëvh gh 6ëph f|foh/ Xqlyhuvlwì gh Sdulv0
Vxg/ fhqwuh g*Ruvd|1
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ELEOLRJUDSKLH

Euxqhdx/ F1 K1/ Ideulh/ S1 hw Udvhwdulqhud/ S1 = 4<<9/ Qxphulfdo uhvroxwlrq ri lq vlwx
elruhvwrudwlrq lq srurxv phgld/ VLDP M1 Qxp1 Dqdo1 1

Euxvvhdx/ P1 O1 = 4<<7/ Wudqvsruw ri uhdfwlyh frqwdplqdqwv lq khwhurjhqhrxv srurxv phgld/
Uhylhzv ri Jhrsk|vlfv 65/ 5;8�6461

Euxvvhdx/ P1 O1/ Mhvvxs/ U1 H1 hw Udr/ S1 V1 F1 = 4<;</ Prgholqj wkh wudqvsruw ri vroxwhv
lq xhqfhg e| pxowlsurfhvv qrqhtxloleulxp/ Zdwhu Uhvrxufhv Uhvhdufk 58/ 4<:4�4<;;1

Euxvvhdx/ P1 O1 hw Udr/ S1 V1 = 4<;</ Qrqhtxloleulxp dqg glvshuvlrq gxulqj wudqvsruw ri
frqwdplqdqwv lq jurxqgzdwhu = Ilhog0vfdoh surfhvv/ Frqwdplqdqw Wudqvsruw lq Jurxqg0
zdwhu ss1 56:�5771

Exuu/ G1 W1/ Vxglfn|/ H1 D1 hw Qd�/ U1 O1 = 4<<7/ Qrquhdfwlyh dqg uhdfwlyh vroxwh wudqvsruw lq
wkuhh0glphqvlrqdo khwhurjhqhrxv srurxv phgld = Phdq glvsodfhphqw/ soxph vsuhdglqj/
dqg xqfhuwdlqw|/ Zdwhu Uhvrxufhv Uhvhdufk 63/ :<4�;481

Fklq/ G1 D1 = 4<;:/ Pdfurglvshuvlrq lq d vwudwl�hg srurxv phgld/ Mrxuqdo ri K|gudxolf
Hqjlqhhulqj 446/ 4676�468;1

Frdwv/ N1 K1 hw Vplwk/ E1 G1 = 4<97/ Ghdg0hqg sruh yroxph dqg glvshuvlrq lq srurxv phgld/
VSH Mrxuqdo 7/ :6�;71

Frpeduqrxv/ P1 D1 hw Iulhg/ M1 M1 = 4<:4/ Glvshuvlrq lq srurxv phgld/ Dgydqfhv lq K|0
gurvflhqfh :/ 49<�5;51

Frppxqdu/ J1 P1 = 4<<;/ D vroxwh wudqvsruw lq vwudwl�hg phgld/ Wudqvsruw lq Srurxv Phgld
64/ 466�4761

Fruuíd/ D1 F1/ Sdqgh/ N1 N1/ Udph|/ K1 1 hw Euljkdp/ Z1 H1 = 4<<3/ Frpsxwdwlrq dqg
lqwhusuhwdwlrq ri plvfleoh glvsodfhphqw shuirupdqfh lq khwhurjhqhrxv srurxv phgld/
VSH Uhvhuyrlu Hqjlqhhulqj ss1 9<�:;1

Fxvkpdq/ M1 K1 = 4<<3/ G|qdplfv ri Ioxlgv lq Klhudufklfdo Srurxv Phgld/ Dfdghplf Suhvv1

Fxvkpdq/ M1 K1 = 4<<4/ Rq gl�xvlrq lq iudfwdo srurxv phgld/ Zdwhu Uhvrxufhv Uhvhdufk
5:/ 976�9771

Fxvkpdq/ M1 K1 hw Jlqq/ W1 U1 = 4<<6/ Qrqorfdo glvshuvlrq lq phgld zlwk frqwlqxrxvo|
hyroylqj vfdohv ri khwhurjhqhlw|/ Wudqvsruw lq Srurxv Phgld 46/ 456�46;1

Gdjdq/ J1 = 4<;7/ Vroxwh wudqvsruw lq khwhurjhqhrxv srurxv irupdwlrqv/ Mrxuqdo ri Ioxlg
Phfkdqlfv 478/ 484�4::1

Gdjdq/ J1 = 4<;9/ Vwdwlvwlfdo wkhru| ri jurxqgzdwhu  rz dqg wudqvsruw = Sruh wr oderudwru|/
oderudwru| wr irupdwlrq/ dqg irupdwlrq wr uhjlrqdo vfdoh/ Zdwhu Uhvrxufhv Uhvhdufk
55/ 453�4671

Gdjdq/ J1 = 4<;;/ Wlph0ghshqghqw pdfurglvshuvlrq iru vroxwh wudqvsruw lq dqlvrwurslf
khwhurjhqhrxv dtxlihuv/ Zdwhu Uhvrxufhv Uhvhdufk 57/ 47<4�48331

Gdjdq/ J1 = 4<;</ Iorz dq Wudqvsruw lq Srurxv Irupdwlrqv/ Vsulqjhu0Yhuodj1

Gdjdq/ J1 = 4<<3/ Wudqvsruw lq khwhurjhqhrxv srurxv irupdwlrqv = Vsdwldo prphqwv/ hujr0
glflw|/ dqg h�hfwlyh glvshuvlrq/ Zdwhu Uhvrxufhv Uhvhdufk 59/ 45;4�45<31
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Gh Mrvvholq gh Mrqj/ J1 = 4<8;/ Orqjlwxglqdo dqg wudqyhuvh gl�xvlrq lq judqxodu ghsrvlwv/
Dphulfdq Jhrsk|vlfdo Xqlrq 6</ 9:�:71

Gh Vphgw/ I1 hw Zlhuhqjd/ S1 M1 = 4<:</ Pdvv wudqvihu lq srurxv phgld zlwk lppreloh
zdwhu/ Mrxuqdo ri K|gurorj| 74/ 8<�9:1

Ghdqv/ K1 D1 = 4<96/ D pdwkhpdwlfdo prgho iru glvshuvlrq lq wkh gluhfwlrq ri  rz lq srurxv
phgld/ DLPH 55;/ 7<1

Ghvedudwv/ D1 M1 = 4<<3/ Pdfurglvshuvlrq lq vdqg0vkdoh vhtxhqfhv/ Zdwhu Uhvrxufhv Uh0
vhdufk 59/ 486�4961

Ghvedudwv/ D1 M1 hw Vulydvwdyd/ U1 P1 = 4<<4/ Jhrvwdwlvwlfdo fkdudfwhul}dwlrq ri jurxqgzdwhu
 rz sdudphwhuv lq d vlpxodwhg dtxlihuv/ Zdwhu Uhvrxufhv Uhvhdufk 5:/ 9;:�9<;1

Ghxwvfk/ F1 Y1 hw Mrxuqho/ D1 J1 = 4<<;/ JVOLE Jhrvwdwlvwlfdo Vriwzduh Oleudu| dqg Xvhu*v
Jxlgh/ R{irug Xqlyhuvlw| Suhvv1

Glqj/ D1 hw Fdqghod/ G1 = 4<<9/ Surelqj qrqorfdo wudfhu glvshuvlrq lq  rzv wkurxjk udqgrp
srurxv phgld/ Sk|vlfdo Uhylhz H 87+4,/ 989�9931

Grxjodv/ O1 N1 hw Jrugrq/ D1 K1 = 4<;</ H{shulphqwdo vwxg| ri glvshuvlrq lq d frqvrolgdwhg
vdqgvwrqh/ Wkh Fdqdgldq Mrxuqdo ri Fkhplfdo Hqjlqhhulqj 9:/ 6<�771

Gxuqhu/ Z1 = 4<<7/ K|gudxolf frqgxfwlylw| hvwlpdwlrq iru vrlov zlwk khwhurjhqhrxv sruh
vwuxfwxuh/ Zdwhu Uhvrxufhv Uhvhdufk 63/ 544�5561

G|nkxl}hq/ U1 F1 = 4<<3/ D qhz frxsolqj whup iru gxdo0srurvlw| prghov/ Zdwhu Uhvrxufhv
Uhvhdufk 59/ 684�6891

Hgzdugv/ G1 D1/ Vkdslur/ P1/ Euhqqhu/ K1 hw Vkdslud/ P1 = 4<<4/ Glvshuvlrq ri lqhuw vroxwhv
lq vsdwldoo| shulrglf/ wzr0glphqvlrqdo prgho srurxv phgld/ Wudqvsruw lq Srurxv Phgld
9/ 66:�68;1

Hgzdugv/ P1 J1 hw Urjhuv/ F1 I1 = 4<<7/ D  x{ frqwlqxrxv vfkhph iru wkh ixoo whqvru suhvvxuh
htxdwlrq/ Surf1 7wk Hxurshdq Frqihuhqfh rq wkh Pdwkhpdwlfv ri Rlo Uhfryhu| G/ 4�;1

Hlgvdwk/ D1/ Fduerqhoo/ U1 J1/ Zklwdnhu/ V1 hw Khupdqq/ O1 U1 = 4<;6/ Glvshuvlrq lq sxovhg
v|vwhpv0LLL/ Fkhplfdo Hqjlqhhulqj Vflhqfh 6;/ 4;36�4;491

Ideulh/ S1/ Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<<8/ Fdofxodwlrq ri srurxv phgld h�hfwlyh
surshuwlhv = Frpsxwdwlrqdo sureohpv dqg uhtxluhg xqlw fhoo ihdwxuhv/ Frqihuhqfh rq
Pdwkhpdwlfdov Prghoolqj ri Iorz Wkurxjk Sururxv Phgld/ Zruog Vflhqwl�f Sxeolvklqj
Fr1/ ss1 499�4;51

Ilrul/ D1 = 4<<;/ Rq wkh lq xhqfh ri sruh0vfdoh glvshuvlrq lq qrqhujrglf wudqvsruw lq khwh0
urjhqhrxv irupdwlrqv/ Wudqvsruw lq Srurxv phgld 63/ 8:�:61

Iuhh}h/ U1 D1 = 4<:8/ D vwrfkdvwlf0frqfhswxdo dqdo|vlv ri rqh0glphqvlrqdo jurxqgzdwhu  rz
lq qrqxqlirup krprjhqhrxv phgld/ Zdwhu Uhvrxufhv Uhvhdufk 44/ :58�:741

Jdxghw/ M1 S1/ Mìjdw/ K1/ Ydfkdxg/ J1 hw Zlhuhqjd/ S1 M1 = 4<::/ Vroxwh wudqvihu/ zlwk
h{fkdqjh ehwzhhq preloh dqg vwdjqdqw zdwhu/ wkurxjk xqvdwxudwhg vdqg/ Vrlo Vflhqfh
Vrflhw| ri Dphulfd Mrxuqdo 74/ 998�9:41
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Jhokdu/ O1 Z1 hw D{qhvv/ F1 O1 = 4<;6/ Wkuhh0glphqvlrqdo vwrfkdvwlf dqdo|vlv ri pdfurglv0
shuvlrq lq dtxlihuv/ Zdwhu Uhvrxufhv Uhvhdufk 4</ 494�4;31

Jhokdu/ O1 Z1/ Jxwmdku/ D1 O1 hw Qd�/ U1 O1 = 4<:</ Vwrfkdvwlf dqdo|vlv ri pdfurglvshuvlrq
lq d vwudwl�hg dtxlihu/ Zdwhu Uhvrxufhv Uhvhdufk ss1 46;:�46<:1

Jhokdu/ O1 Z1/ Zhow|/ F1 hw Uhkihogw/ N1 U1 = 4<<5/ D fulwlfdo uhylhz ri gdwd rq �hog0vfdoh
glvshuvlrq dtxlihuv/ Zdwhu Uhvrxufhv Uhvhdufk 5;/ 4<88�4<:71

Jhunh/ K1 K1 hw Ydq Jhqxfkwhq/ P1 W1 = 4<<6d/ D gxdo0srurvlw| prgho iru vlpxodwlqj
wkh suhihuhqwldo pryhphqw ri zdwhu dqg vroxwhv lq vwuxfwxuhg srurxv phgld/ Zdwhu
Uhvrxufhv Uhvhdufk 5</ 638�64<1

Jhunh/ K1 K1 hw Ydq Jhqxfkwhq/ P1 W1 = 4<<6e/ Hydoxdwlrq ri d Iluvw0Rughu zdwhu wudqvihu
whup iru yduldeo| vdwxudwhg Gxdo0Srurvlw|  rz prghov/ Zdwhu Uhvrxufhv Uhvhdufk
5</ 4558�456;1

Jhunh/ K1 K1 hw Ydq Jhqxfkwhq/ P1 W1 = 4<<9/ Pdfurvfrslf uhsuhvhqwdwlrq ri vwuxfwxudo
jhrphwu| iru vlpxodwlqj zdwhu dqg vroxwh pryhphqw lq gxdo0srurvlw| phgld/ Dgydqfhv
lq Zdwhu Uhvrxufhv 4</ 676�68:1

Jolpp/ M1/ Olqgtxlvw/ Z1 E1/ Shuhlud/ I1 hw ]kdqj/ T1 = 4<<6/ D wkhru| ri pdfurglvshuvlrq
iru wkh vfdoh0xs sureohp/ Wudqvsruw lq Srurxv Phgld 46/ <:�4551

Jrow}/ P1 Q1 hw R{oh|/ P1 H1 = 4<<4/ Dqdo|wlfdo prgholqj ri dtxlihu ghfrqwdplqdwlrq
e| sxpslqj zkhq wudqvsruw lv d�hfwhg e| udwh0olplwhg vruswlrq/ Zdwhu Uhvrxufhv
Uhvhdufk 5:/ 87:�8891

Jrow}/ P1 Q1 hw Urehuwv/ S1 Y1 = 4<;9d/ Lqwhusuhwlqj rujdqlf vroxwh wudqvsruw gdwd iurp
d �hog h{shulphqw xvlqj sk|vlfdo qrqhtxloleulxp prghov/ Mrxuqdo ri Frqwdplqdqw
K|gurorj| 4/ ::�<61

Jrow}/ P1 Q1 hw Urehuwv/ S1 Y1 = 4<;9e/ Wkuhh0glphqvlrqdo vroxwlrqv iru vroxwh wudqvsruw
lq dq lq�qlwh phglxp zklwk preloh dqg lppreloh }rqhv/ Zdwhu Uhvrxufhv Uhvhdufk
55/ 446<�447;1

Jrow}/ P1 Q1 hw Urehuwv/ S1 Y1 = 4<;;/ Vlpxodwlrqv ri sk|vlfdo qrqhtxloleulxp vroxwh wudqv0
sruw prghov = Dssolfdwlrq wr d odujh0vfdoh �hog h{shulphqw/ Mrxuqdo ri Frqwdplqdqw
K|gurorj| 6/ 6:�961

Jr|hdx/ E1/ Ehqlkdggdghqh/ W1/ Jrelq/ G1 hw Txlqwdug/ P1 = 4<<:/ Dyhudjhg prphqwxp
htxdwlrq iru  rz wkurxjk d qrq krprjhqhrxv srurxv vwuxfwxuh/ Wudqvsruw lq Srurxv
Phgld 5;/ 4<�831

Judkdp/ Z1 G1 hw PfOdxjkolq/ G1 E1 = 4<<4/ D vwrfkdvwlf prgho ri vroxwh wudqvsruw
lq jurxqgzdwhu = Dssolfdwlrq wr wkh erughq/ rqwdulr/ wudfhu whvw/ Zdwhu Uhvrxufhv
Uhvhdufk 5:/ 4678�468<1

Judqjhrw/ J1/ Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<<7/ Khdw wudqvihu lq sdfnhg ehgv = Lqwhu0
suhwdwlrq ri h{shulphqwv lq whupv ri rqh0 dqg wzr0htxdwlrq prghov/ sdshu SS048E/
43wk Lqwhu1 Khdw Wudqvihu Frqi1/ Euljkwrq 8/ 5<4�5<91

Jud|/ Z1 J1 = 4<:8/ D ghulydwlrq ri wkh htxdwlrqv iru pxowl0skdvh wudqvsruw/ Fkhplfdo
Hqjlqhhulqj Vflhqfh 63/ 55<�5661
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Julvdn/ J1 H1 hw Slfnhqv/ M1 I1 = 4<;3/ Vroxwh wudqvsruw wkurxjk iudfwxuhg phgld 41 wkh
h�hfw ri pdwul{ gl�xvlrq/ Zdwhu Uhvrxufhv Uhvhdufk 49/ :4<�:631

Jxswd/ Y1 N1 hw Ekdwwdfkdu|d/ U1 Q1 = 4<;9/ Vroxwh glvshuvlrq lq pxowlglphqvlrqdo shulrglf
vdwxuhg srurxv phgld/ Zdwhu Uhvrxufhv Uhvhdufk 55/ 489�4971

J yhq/ R1 hw Pro}/ I1 M1 = 4<;9/ Ghwhuplqlvwlf dqg vwrfkdvwlf dqdo|vhv ri glvshuvlrq lq dq
xqerxqghg vwudwl�hg srurxv phglxp/ Zdwhu Uhvrxufhv Uhvhdufk 55+44,/ 4898�48:71

J yhq/ R1/ Pro}/ I1 M1 hw Phoylooh/ M1 J1 = 4<;7/ Dq dqdo|vlv ri glvshuvlrq lq d vwudwl�hg
dtxlihu/ Zdwhu Uhvrxufhv Uhvhdufk 53+43,/ 466:�46871

Jyluw}dp/ K1/ Sdogru/ Q1/ Pdjdulw}/ P1 hw Edfkpdw/ \1 = 4<;;/ Pdvv h{fkdqjh ehwzhhq
preloh iuhvkzdwhu dqg lppreloh vdolqh zdwhu lq wkh xqvdwxudwhg }rqh/Zdwhu Uhvrxufhv
Uhvhdufk 57/ 496;�49771

Kdphg/ P1 P1/ Ehglhqw/ S1 E1 hw Gdzvrq/ F1 Q1 = 4<<9/ Suredolvwlf prgholqj ri dtxlihu
khwhurjhqhlw| xvlqj uholdelolw| phwkrgv/ Dgydqfhv lq Zdwhu Uhvrxufhv 4</ 5::�5<81

Khuu/ P1/ Vfkçihu/ J1 hw Vslw}/ N1 = 4<;</ H{shulphqwdo vwxglhv ri pdvv wudqvsruw lq srurxv
phgld zlwk orfdo khwhurjhqhlwlhv/ Mrxuqdo ri Frqwdplqdqw K|gurorj| 7/ 45:�46:1

Krolgd|/ H1 P1 = q1g1/ Wudqvirupdwlrq ri d vhw ri svhxgr0udqgrp qxpehuv lqwr d vhw uhsuh0
vhqwlqj dq| ghvluhg suredelolw| dq fruuhodwlrq/ Whfkqlfdo Uhsruw UH0WU09<058/ Dg0
ydqfhg Vhqvruv Oderudwru|/ Uhvhdufk dq Hqjlqhhulqj Gluhfwrudwh/ X1V1 Dup| Plvvloh
Frppdqg/ Uhgvwrqh Duvhqdo/ Dodedpd1

Kruqxqj/ X1 = 4<<:/ Krprjhql}dwlrq dq Srurxv Phgld/ Vsulqjhu0Yhuodj1

Krzhv/ I1 D1 hw Zklwdnhu/ V1 = 4<;8/ Wkh vsdwldo dyhudjlqj wkhruhp uhylvlwhg/ Fkhplfdo
Hqjlqhhulqj Vflhqfh 73/ 46;:�46<51

Kx/ E1 [1/ Fxvkpdq/ M1 K1 hw Ghqj/ I1 Z1 = 4<<:/ Qrqorfdo uhdfwlyh wudqvsruw zlwk sk|vlfdo/
dqg elrorjlfdo khwhurjhqhlw|/ Dgydqfhv lq Zdwhu Uhvrxufhv 53/ 5<6�63;1

Kx/ T1 hw Euxvvhdx/ P1 O1 = 4<<9/ Wudqvsruw ri udwh0olplwhg vruelqj vroxwhv lq dq djjuhjd0
whg srurxv phglxp = D pxowlsurfhvv qrq0lghdolw| dssurdfk/ Mrxuqdo ri Frqwdplqdqw
K|gurorj| 57/ 86�:71

Kxdqj/ N1/ Wrulgh/ Q1 hw Ydq Jhqxfkwhq/ P1 W1 = 4<<8/ H{shulphqwdo lqyhvwljdwlrq ri vroxwh
wudqvsruw lq odujh/ krprjhqhrxv dqg khwhurjhqhrxv/ vdwxudwhg vrlo froxpqv/ Wudqvsruw
lq Srurxv Phgld 4;/ 5;6�6351

Lssrolwr/ L1/ Gdffrug/ J1/ Klqfk/ H1 M1 hw Kxolq/ M1 S1 = 4<<7/ Hfkr wudfhu glvshuvlrq lq prgho
iudfwxuhv zlwk d uhfwdqjxodu jhrphwu|/ Mrxuqdo ri Frqwdplqdqw K|gurorj| 49/ ;:�43;1

Mrxuqho/ D1 J1 hw Dodehuw/ I1 J1 = 4<;;/ Irfxvlrqj rq vsdwldo frqqhfwlylw| ri h{wuhph0ydoxhg
dwwulexwhv = Vwrfkdvwlf lqglfdwru prghov ri uhvhuyrlu khwhurjhqhlwlhv/ VSH 4;657/ 954�
9651

Nrfk/ G1 O1 hw Eudg|/ M1 I1 = 4<;8/ Glvshuvlrq lq �{hg ehgv/ Mrxuqdo ri Ioxlg Phfkdqlf
487/ 6<<�75:1

Nrfk/ G1 O1 hw Eudg|/ M1 I1 = 4<;:/ D qrq0orfdo ghvfulswlrq ri dgyhfwlrq0gl�xvlrq zlwk
dssolfdwlrq wr glvshuvlrq lq srurxv phgld/ Mrxuqdo ri Ioxlg Phfkdqlfv 4;3/ 6;:�7361
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Nrfk/ G1 O1 hw Eudg|/ M1 I1 = 4<;;/ Dqrpdorxv gl�xvlrq lq khwhurjhqhrxv srurxv phgld/
Sk|vlfv ri Ioxlgv 8/ <98�<:61

Nudphuv/ M1 Z1/ Edfkx/ V1/ Fxwklhoo/ G1 O1/ Suhqwlfh/ P1 H1 hw \xdq/ O1 S1 = 4<;</ D
pxowlglvflsolqdu| dssurdfk wr uhvhuyrlu fkdudfwhul}dwlrq = Wkh suryrvw xsshu pdqqylooh
e srro/ Wkh Mrxuqdo ri Fdqdgldq Shwurohxp Whfkqrorj| 5;/ 7;�8:1

Odirolh/ I1/ Kd|rw/ F1 K1 hw Vfkzhlfk/ G1 = 4<<:/ H{shulphqwv rq vroxwh wudqvsruw lq djjuh0
jdwhg srurxv phgld = Duh gl�xvlrqv zlwklq djjuhjdwhv dqg k|gurg|qdplf glvshuvlrq
lqghshqghqw/ Wudqvsruw lq Srurxv Phgld 5</ 5;4�63:1

Odnh/ O1 Z1 hw Kludvdnl/ J1 M1 = 4<;4/ Wd|oru*v glvshuvlrq lq vwudwl�hg srurxv phgld/ Vrflhw|
ri Shwurohxp Hqjlqhhuv Mrxuqdo ss1 78<�79;1

Ohur|/ F1/ Kxolq/ M1 S1 hw Ohqrupdqg/ U1 = 4<<5/ Wudfhu glvshuvlrq lq vwudwl�hg srurxv ph0
gld = Lq xhqfh ri wudqvyhuvh glvshuvlrq dqg judylw|/ Mrxuqdo ri Frqwdplqdqw K|gurorj|
44/ 84�9;1

Orjdq/ M1 G1 = 4<<9/ Vroxwh wudqvsruw lq srurxv phgld zlwk vfdoh0ghshqghqw glvshuvlrq dqg
shulrglf erxqgdu| frqglwlrqv/ Mrxuqdo ri K|gurorj| 4;7/ 594�5:91

Pdjqlfr/ S1/ Ohur|/ F1/ Erxfkdxg/ M1 S1/ Jdxwklhu/ F1 hw Kxolq/ M1 S1 = 4<<6/ Wudfhu glvshu0
vlrq lq srurxv phgld zlwk d grxeoh srurvlw|/ Sk|vlfv ri Ioxlgv D8/ 79�8:1

Pduoh/ F1 P1 = 4<9:/ Hfrxohphqwv prqrskdvltxhv hq plolhx sruhx{/ Uhyxh gh o*Lqvwlwxw
Iudqfdlv gx Sìwuroh ss1 47:4�483<1

Pduoh/ F1 P1/ Vlpdqgrx{/ S1/ Sdfvluv}n|/ M1 hw Jdxolhu/ F1 = 4<9:/ Hwxgh gx gìsodfhphqw
gh  xlghv plvfleohv hq plolhx sruhx{ vwudwl�ì/ Uhyxh gh o*Lqvwlwxw Iudqfdlv gx Sìwuroh
55/ 5:5�5<71

Pdutxdugw/ G1 Z1 = 4<96/ Dq dojrulwkp iru ohdvw0vtxduhv hvwlpdwlrq ri qrqolqhdu sdudph0
whuv/ M1 Vrf1 Lqgxvw1 Dsso1 Pdwk1 44/ 764�7741

Pdwkhurq/ J1 = 4<9:/ Hoìphqwv srxu xqh wkìrulh ghv plolhx{ sruhx{/ Pdvvrq hw Flh1
Pdwkhurq/ J1 hw gh Pduvlo|/ J1 = 4<;3/ Lv wudqvsruw lq srurxv phgld dozd|v gl�xvlyh B d

frxqwhu h{dpsoh/ Zdwhu Uhvrxufhv Uhvhdufk 49/ <34�<4:1
Pr|qh/ F1/ Glglhumhdq/ V1/ Dpdudo Vrxwr/ K1 S1 hw Gd Vloyhlud/ R1 W1 = 4<<</ Glvshuvlrq

wkhupltxh hq plolhx{ sruhx{ = Prgëoh ã xqh ìtxdwlrq/ Frqjuëv Dqqxho gh od Vrflìwì
Iudqêdlvh ghv Wkhuplflhqv/ Hovhylhu/ ss1 79:�7:51

Qhxpdq/ V1 S1/ Zlqwhu/ F1 O1 hw Qhzpdq/ F1 P1 = 4<;:/ Vwrfkdvwlf wkhru| ri �hog0vfdoh
�fnldq glvshuvlrq lq dqlvrwurslf srurxv phgld/Zdwhu Uhvrxufhv Uhvhdufk 56/ 786�7991

Sdunhu/ M1 F1 hw Ydorffkl/ D1 M1 = 4<;9/ Frqvwudlqwv rq wkh ydolglw| ri htxloleulxp dqg
�uvw0rughu nlqhwlf wudqvsruw prghov lq vwuxfwxuhg vrlov/ Zdwhu Uhvrxufhv Uhvhdufk
55/ 6<<�73:1

Sdvvlrxud/ M1 E1 = 4<:4/ K|gurg|qdplf glvshuvlrq lq djjuhjdwhg phgld/ Vrlo Vflhqfh
444/ 66<�6771

Shwlw/ I1/ Ilfkrw/ I1 hw Txlqwdug/ P1 = 4<<9/ Wzr0skdvh  rz dqg khdw wudqvihu lq srurxv ph0
gld = Dyhudjhg htxdwlrqv dqg h�hfwlyh surshuwlhv lq wkh fdvh ri orfdo qrq0htxloleulxp/
vrxplv 1
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Slfnhqv/ M1 I1 hw Julvdn/ J1 H1 = 4<;4/ Vfdoh0ghshqghqw glvshuvlrq lq d vwudwl�hg judqxodu
dtxlihu/ Zdwhu Uhvrxufhv Uhvhdufk 4:/ 44<4�45441

Sltxhpdo/ M1 = 4<<5/ Rq wkh prghoolqj ri plvfleoh glvsodfhphqwv lq srurxv phgld zlwk
vwdjqdqw  xlg/ Wudqvsruw lq Srurxv Phgld ;/ 576�5951

Soxpe/ R1 D1 hw Zklwdnhu/ V1 = 4<;;d/ Glvshuvlrq lq khwhurjhqhrxv srurxv phgld l = Orfdo
yroxph dyhudjlqj dqg odujh0vfdoh dyhudjlqj/ Zdwhu Uhvvrxufhv Uhvhdufk 57/ <46�<591

Soxpe/ R1 D1 hw Zklwdnhu/ V1 = 4<;;e/ Glvshuvlrq lq khwhurjhqhrxv srurxv phgld ll = Suhglf0
wlrqv iru vwudwl�hg dqg wzr0glphqvlrqdo vsdwldoo| shulrglf v|vwhpv/ Zdwhu Uhvvrxufhv
Uhvhdufk 57/ <5:�<6;1

Sudw/ P1 = 4<;</ Rq wkh erxqgdu| frqglwlrqv dw wkh pdfurvfrslf ohyho/ Wudqvsruw lq Srurxv
Phgld 7/ 58<�5;31

Sudw/ P1 = 4<<5/ Vrph uh�qhphqwv frqfhuqlqj wkh erxqgdu| frqglwlrqv dw wkh pdfurvfrslf
ohyho/ Wudqvsruw lq Srurxv Phgld :/ 47:�4941

Suhvv/ Z1 K1/ Iodqqhu|/ E1 S1/ Whxnrovn|/ V1 D1 hw Yhwwhuolqj/ Z1 W1 = 4<;9/ Qxphulfdo
uhflslhv = Wkh duw ri vflhqwl�f frpsxwlqj/ Fdpeulgjh Xqlyhuvlw| Suhvv1

Txlqwdug/ P1 = 4<<6/ Gl�xvlrq lq lvrwurslf dqg dqlvrwurslf srurxv v|vwhpv = Wkuhh0
glphqvlrqdo fdofxodwlrqv/ Wudqvsruw lq Srurxv Phgld 44/ 4;:�4<<1

Txlqwdug/ P1 = 4<<8/ Wzr0phglxp wuhdwphqw ri khdw wudqvihuw lq srurxv phgld = Qxphulfdo
uhvxowv iru h�hfwlyh surshuwlhv/ Dgydqfhv lq Zdwhu Uhvvrxufhv 53/ ::�<71

Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<;:/ Hfrxohphqw prqrskdvltxh hq plolhx sruhx{ = H�hw
ghv kìwìurjìqìlwìv orfdohv/ Mrxuqdo gh Pìfdqltxh wkìrultxh hw dssoltxìh 9/ 9<4�:591

Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<;;/ Wzr0skdvh  rz lq khwhurjhqhrxv srurxv phgld = Wkh
phwkrg ri odujh0vfdoh dyhudjlqj/ Wudqvsruw lq Srurxv Phgld 6/ 68:�7461

Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<<3/ Wzr0skdvh  rz lq khwhurjhqhrxv srurxv phgld l = Wkh
lq xhqfh ri odujh vsdwldo dqg whpsrudo judglhqw/ Wudqvsruw lq Srurxv Phgld 8/ 674�
6:<1

Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<<6d/ Rqh0 dqg wzr0htxdwlrq prghov iru wudqvlhqw gl�xvlrq
surfhvvhv lq wzr0skdvh v|vwhpv/ Dgydqfhv lq Khdw Wudqvihuw 56/ 69<�7971

Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<<6e/ Wudqvsruw lq rughuhg dqg glvrughuhg srurxv ph0
gld = Yroxph0dyhudjhg htxdwlrqv/ forvxuh sureohpv/ dqg frpsdulvrq zlwk h{shulphqw/
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Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<<7f/ Wudqvsruw lq rughuhg dqg glvrughuhg srurxv phgld
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Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<<7g/ Wudqvsruw lq rughuhg dqg glvrughuhg srurxv phgld
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Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<<7h/ Wudqvsruw lq rughuhg dqg glvrughuhg srurxv phgld
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Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<<8/ Orfdo wkhupdo htxloleulxp iru wudqvlhqw khdw frqgxf0
wlrq = Wkhru| dqg frpsdulvrq zlwk qxphulfdo h{shulphqwv/ Lqw M Khdw Pdvv Wudqvihuw
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Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<<9d/ Wudqvsruw lq fkhplfdoo| dqg phfkdqlfdoo| khwh0
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voljkwo| frpsuhvvleoh vlqjoh0skdvh  rz/ Dgydqfhv lq Zdwhu Uhvvrxufhv 4</ 5<�7:1

Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<<9e/ Wudqvsruw lq fkhplfdoo| dqg phfkdqlfdoo| khwhur0
jhqhrxv srurxv phgld1 ll = Frpsdulvrq zlwk qxphulfdo h{shulphqwv iru voljkwo| frp0
suhvvleoh vlqjoh0skdvh  rz/ Dgydqfhv lq Zdwhu Uhvvrxufhv 4</ 7<�931

Txlqwdug/ P1 hw Zklwdnhu/ V1 = 4<<;/ Wudqvsruw lq fkhplfdoo| dqg phfkdqlfdoo| khwhur0
jhqhrxv srurxv phgld ly = Odujh0vfdoh pdvv htxloleulxp iru vroxwh wudqvsruw zlwk
dgvruswlrq/ Dgydqfhv lq Zdwhu Uhvrxufhv 55/ 66�8;1

Udr/ S1 V1 F1/ Mhvvxs/ U1 H1/ Urovwrq/ G1 H1/ Gdylgvrq/ M1 P1 hw Nlofuhdvh/ G1 S1 = 4<;3/ H{0
shulphqwdo dqg pdwkhpdwlfdo ghvfulswlrq ri qrqdgvruehg vroxwh wudqvihu e| gl�xvlrq
lq vskhulfdo djjuhjdwhv/ Vrlo Vflhqfh Vrflhw| ri Dphulfd Mrxuqdo 77/ 9;7�9;;1

Uxelq/ \1 = 4<<4/ Wudqvsruw lq khwhurjhqhrxv srurxv phgld = Suhglfwlrq dqg xqfhuwdlqw|/
Zdwhu uhvrxufhv uhvhdufk 5:/ 4:56�4:6;1

Vdh}/ D1 H1/ Rwhur/ F1 M1 hw Uxvlqhn/ L1 = 4<;</ Wkh h�hfwlyh krprjhqhrxv ehkdylrxu ri
khwhurjhqhrxv srurxv phgld/ Wudqvsruw lq Srurxv Phgld 7/ 546�56;1

Vd�pdq/ S1 J1 = 4<8</ D wkhru| ri glvshuvlrq lq srurxv phgld/ Mrxuqdo ri Ioxlg Phfkdqlfv
9/ 654�67<1

Vhuudqr/ V1 H1 = 4<<:/ Qrq0�fnldq wudqvsruw lq khwhurjhqhrxv vdwxudwhg srurxv phgld/
Mrxqdo ri Hqjlqhhulqj Phfkdqlfv ss1 :3�:91

Vnrss/ M1/ Jdugqhu/ Z1 U1 hw W|ohu/ H1 M1 = 4<;4/ Vroxwh pryhphqw lq vwuxfwxuhg vrlov =
Wzr0Uhjlrq prgho zlwk vpdoo lqwhudfwlrq/ Vrlo Vflhqfh Vrflhw| ri Dphulfd Mrxuqdo
78/ ;6:�;751

Vodwwhu|/ M1 F1 = 4<9:/ Iorz ri ylvfrhodvwlf  xlgv wkurxjk srurxv phgld/ DLFkh M1 46/ 4399�
43:41

Vrxdgqld/ D1 = 4<<</ Glvshuvlrq shupdqhqwh hw wudqvlwrluh hq plolhx{ sruhx{ vsdwldohphqw
sìulrgltxhv/ Wkëvh gh 6ëph f|foh/ Lqvwlwxw Qdwlrqdo Sro|whfkqltxh gh Oruudlqh1
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Vwhuqehuj/ V1 S1 N1/ Fxvkpdq/ M1 K1 hw Juhhqnruq/ U1 D1 = 4<<9/ Oderudwru| revhuydwlrq
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Uhvhdufk 53/ 668�6791
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phgld l1 dqdo|wlfdo vroxwlrqv/ Vrlo Vflhqfh Vrflhw| ri Dphulfd Mrxuqdo 73/ 7:6�4;31

Zduuhq/ M1 H1 hw Vnled/ I1 I1 = 4<97/ Pdfurvfrslf glvshuvlrq/ Wudqv1 Dp1 Lqvw1 Plq1 Phwdoo1
Shw1 Hqj1 564/ 548�5631

Zhq/ [1 K1 hw Jrph}0Khuqdqgh}/ M1 M1 = 4<<;/ Qxphulfdo prgholqj ri pdfurglvshuvlrq lq
khwhurjhqhrxv phgld = D frpsdulvrq ri pxowl0jdxvvldq dqg qrq0pxowl0jdxvvldq prghov/
Mrxuqdo ri Frqwdplqdqw K|gurorj| 63/ 45<�4891

Zklwdnhu/ V1 = 4<9:/ Gl�xvlrq dq glvshuvlrq lq srurxv phgld/ DLFkh M1 46/ 753�75:1
Zklwdnhu/ V1 = 4<;9d/ Iorz lq srurxv phgld l = D wkhrulwlfdo ghulydwlrq ri gduf|*v odz/

Wudqvsruw lq Srurxv Phgld 4/ 6�581
Zklwdnhu/ V1 = 4<;9e/ Iorz lq srurxv phgld LL = Wkh jryhuqlqj htxdwlrqv iru lpplvfleoh/

wzr0skdvh  rz/ Wudqvsruw lq Srurxv Phgld 4/ 438�4581
Zklwdnhu/ V1 = 4<;;/ Ohyhov ri vlpsol�fdwlrq = Wkh xvh ri dvxpswlrqv/ uhvwulfwlrqv dqg

frqvwudlqwv lq hqjlqhhulqj dqdo|vlv/ Fkhplfdo Hqjlqhhulqj Hg1 55/ 437�43;1
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]kdqj/ G1 = 4<<8/ Lpsdfwv ri orfdo glvshuvlrq dqg �uvw0rughu ghfd| rq vroxwh wudqvsruw lq
udqgrpo| khwhurjhqhrxv srurxv phgld/ Wudqvsruw lq Srurxv phgld 54/ 456�4771
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dgyhfwlrq/ glvshuvlrq dqg fkhplfdo uhdfwlrqv ri frqwdplqdqwv lq jurxqgzdwhu v|vwhpv/
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]xup ko/ W1 hw Gxuqhu/ Z1 = 4<<9/ Prgholqj wudqvlhqw zdwhu dqg vroxwh wudqvsruw lq d
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Résumé :

De nombreux travaux visent à caractériser l'influence des hétérogénéités sur le transport de soluté
dans les sous-sols. La dispersion anormale observée à l'échelle de l'aquifère est en partie attribuée aux
effets du non-équilibre, comme l'échange de masse entre des régions présentant un contraste de
perméabilité élevé.

En présence de non-équilibre à grande échelle, le transport miscible ne peut plus être décrit par une
équation classique de convection-dispersion. Une méthode de changement d'échelle doit permettre de
prendre en compte les hétérogénéités, et donner une représentation macroscopique du transport.
Différentes techniques peuvent être utilisées, la méthode de prise de moyenne volumique à grande échelle
est employée ici. Cette méthode calcule les équations de transport et les propriétés effectives associées
par un processus de moyenne spatiale sur les équations correspondant à l'échelle inférieure. Au travers de
trois problèmes de fermeture, une expression explicite des propriétés à grande échelle est proposée. Le
modèle obtenu peut être vu comme une extension des modèles à double-porosité, capable de représenter
la plupart des comportements anormaux. Différents modèles à une équation sont ensuite dérivés et
comparés entre eux (comportement asymptotique, hypothèse d'équilibre local, cas de non-équilibre).

Une procédure numérique générale est mise en place afin de résoudre les problèmes de fermeture,
et ainsi calculer les coefficients de transport macroscopiques. Afin de valider le modèle à deux équations,
les prédictions théoriques sont comparées aux expériences numériques réalisées sur des milieux stratifiés
et nodulaires. Nous explorons enfin la possibilité d'utiliser une approche à deux équations en relation avec
une définition géo-statistique des hétérogénéités. Des systèmes stratifiés aléatoires et des milieux
aléatoires bi-dimensionnels sont étudiés, un bon accord est obtenu entre l'approche théorique et les
résultats expérimentaux.

Mots clés :

Transport miscible, dispersion, milieux poreux, hétérogénéités, modèle à deux équations, double-
porosité, non-équilibre, dispersion anormal, milieux aléatoires.

Abstract :

The impact of heterogeneities on solute transport in the subsurface has been the focus of intensive
research in recent years. Anomalous dispersion at the field-scale is partly attributed to physical non-
equilibrium effects such as solute transfer between different regions with highly contrasted characteristics
(permeability, porosity, ...).

With large-scale non-equilibrium effects, macroscopic miscible flow cannot be described using the
classical advective-dispersive transport equation. An up-scaling method must be used in order to take into
account the heterogeneities, and give a macroscopic representation of solute transport. This change of
scale problem has been treated theoretically by different up-scaling techniques, such as the method of
large-scale volume averaging. This method calculates the transport equations and the effective properties
at a given scale by an averaging process over the equations corresponding to the lower scale. In this way,
the large-scale properties are given explicitly from a local representation of heterogeneities through a set
of three closure problems. The resulting model is an extension of dual-porosity models, with the
capability of dealing with fully "mobile-mobile" systems. Several one-equation models are derived and
compared (asymptotic behavior, local equilibrium assumption, non-equilibrium case).

A numerical procedure is proposed to solve the closure problems for any geometry, and therefore
calculate the macroscopic transport coefficients. In order to test the two-equation model, theoretical
results are compared to numerical experiments in the case of stratified and nodular systems. Then, we
explore the possibility of using this two-medium treatment in connection with a geo-statistical
representation of the heterogeneities. Random stratified systems and bi-dimensionnal random media are
studied, the results show a reasonable agreement between theory and experiment.

Keywords :

Solute transport, dispersion, porous media, heterogeneity, two-equation model, dual-porosity, non-
equilibrium effects, anomalous dispersion, random media.


