
Dqdo|vh ìfrqrpltxh ghv srolwltxhv ìgxfdwlyhv =
o*dxjphqwdwlrq gh od vfrodulvdwlrq hq Iudqfh gh 4<;5

ã 4<<6�

Wklhuu| Pdjqdf_ Gdylg Wkhvpduh

Suhplëuh yhuvlrq= 48 vhswhpeuh 5333
Uìylvlrq= Dyulo 5334

Devwudfw = Lq wklv sdshu/ zh dqdo|}h wkh lqfuhdvh lq hgxfdwlrq ohyhov ri
|rxqj jhqudwlrqv lq Iudqfh ehwzhhq 4<;3 dqg 4<<61 Zh lqvlvw rq wkuhh idfwruv
wkdw frxog kdyh h{sodlqhg wklv lqfuhdvh = l, lqfuhdvlqj uhwxuqv wr hgxfdwlrq lq wkh
oderxu pdunhw lqfoxglqj lwv surwhfwlyh uroh djdlqvw xqhpsor|phqw> ll, ghfuhdvlqj
frvwv/ hlwkhu remhfwlyh ru vxemhfwlyh/ ri hgxfdwlrq wkdw idplolhv ru vwxghqwv kdyh
wr sd|> lll, ghfuhdvlqj �vhohfwlylw|� ri wkh hgxfdwlrq dxwkrulwlhv1 Xvlqj gdwd
iurp d vxuyh| rq hgxfdwlrqdo klvwrulhv dqg rq hpsor|phqw dqg e| hvwlpdwlqj
d vwuxfwxudo prgho ri hgxfdwlrqdo fkrlfhv/ zh vkrz wkdw wkh wklug idfwru ehduv
wkh sulqflsdo exughq ri wkh lqfuhdvh lq wkh hgxfdwlrq ohyho1 Zh krzhyhu fdqqrw
glvwlqjxlvk lq wkh lq xhqfh ri wklv idfwru zkdw duh wkh uhvshfwlyh urohv ri rshqlqj
qhz hgxfdwlrqdo wudfnv/ vxfk dv yrfdwlrqdo wudfnv dqg/ ri uhqghulqj vhohfwlrq ohvv
vhyhuh e| pdnlqj uhshwlwlrqv ohvv iuhtxhqw1

Uìvxpì = Qrxv dqdo|vrqv gdqv fhw duwlfoh o*dxjphqwdwlrq gx qlyhdx g*ìgxfdwlrq
ghv mhxqhv jìqìudwlrqv hq Iudqfh hqwuh 4<;3 hw 4<<61 Qrxv lvrorqv wurlv idfwhxuv
ìfrqrpltxhv sulqflsdx{ txl srxuudlhqw íwuh uhvsrqvdeohv gh fhwwh kdxvvh= l, od
kdxvvh ghv uhqghphqwv gh o*ìgxfdwlrq vxu oh pdufkì gx wudydlo hq lqfoxdqw vrq u÷oh
gh surwhfwlrq frqwuh oh fk÷pdjh> ll, xqh edlvvh ghv frþwv remhfwliv hw vxemhfwliv
g*ìgxfdwlrq sd|ìv sdu ohv ìwxgldqwv hw ohv idploohv> lll, xqh edlvvh gh od vìohfwlylwì
gx v|vwëph ìgxfdwli1 Hq xwlolvdqw ohv grqqìhv gh o*hqtxíwh ITS hq 4<<6/ ohv hq0
txíwhv Hpsorl hqwuh 4<;5 hw 4<<6 hw hq gìyhorssdqw xq prgìoh vwuxfwxuho gh fkrl{
ìgxfdwli txh qrxv hvwlprqv/ qrxv prqwurqv txh f*hvw oh wurlvlëph idfwhxu txl sruwh
od uhvsrqvdelolwì sulqflsdoh gh o*dxjphqwdwlrq gx qlyhdx g*ìgxfdwlrq1 Qrxv qh

WOhv dxwhxuv uhphuflhqw Iudqflv Nudpdu}/ Jx| Odurtxh/ hw Ehuqdug Vdodqlì hw ghx{ udssru0
whxuv dqrq|phv srxu ohxuv fulwltxhv frqvwuxfwlyhv dlqvl txh ohv dxglhqfhv ghv vìplqdluhv grqqìv
ã o*LQVHH/ XVd�r Sdxor/ SXF0Ulr hw Wloexuj1 Qrxv ghphxurqv qìdqprlqv vhxov uhvsrqvdeohv
ghv huuhxuv hw rplvvlrqv txl vxevlvwhqw1

_LQUD hw FUHVW
hLQVHH hw FUHVW
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vdyrqv wrxwhirlv sdv glvwlqjxhu gdqv o*lq xhqfh gh fh idfwhxu oh u÷oh gh o*rxyhuwxuh
gh qrxyhoohv �olëuhv ìgxfdwlyhv gh od prlqguh suìydohqfh ghv uhgrxeohphqwv1
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4 Lqwurgxfwlrq

Oh qlyhdx g*ìgxfdwlrq ghv mhxqhv jìqìudwlrqv hq Iudqfh d fuþ gh idêrq lpsruwdqwh

hqwuh 4<;8 hw 4<<91 Prlqv gh 63( g*xqh jìqìudwlrq hq 4<;8 txlwwdlw oh v|vwëph

ìgxfdwli dyhf xq glso÷ph vxsìulhxu dx edffdodxuìdw1 Hq 4<<9/ soxv gh 93( gh

od mhxqh jìqìudwlrq dydlw dwwhlqw fh qlyhdx +Hplq hw Idoorxug/ 4<<9/ Hvwudgh hw

Plqql/ 4<<9,1 Gx f÷wì gh o*r�uh/ oh prwhxu sulqflsdo gh fhwwh dxjphqwdwlrq gx

qlyhdx g*ìgxfdwlrq ixw o*lpsxovlrq grqqìh dx{ srolwltxhv ìgxfdwlyhv gdqv od vhf0

rqgh prlwlì ghv dqqìhv 4<;31 Hq 4<;8/ rq dqqrqêd txh o*remhfwli ìwdlw g*dphqhu

;3( g*xqh jìqìudwlrq dx edffdodxuìdw hq o*dqqìh 53331 G*dxwuhv srolwltxhv ìg0

xfdwlyhv/ hq sduwlfxolhu fhoohv olìhv ã o*ìgxfdwlrq whfkqltxh hw ã o*xqlyhuvlwì/ ixuhqw

plvhv hq rhxyuh gxudqw fhwwh sìulrgh +Survw/ 4<<;,1

O*dqdo|vh ìfrqrpltxh gh fhwwh dxjphqwdwlrq shxw vh gìulyhu g*xq prgëoh vlp0

soh g*lqyhvwlvvhphqw hq fdslwdo kxpdlq +Ehfnhu/ 4<:8,1 Fhoxl0fl frqgxlw ã lvrohu

wurlv fdxvhv srwhqwlhoohv srxu h{soltxhu ohv fkdqjhphqwv ghv frpsruwhphqwv ìg0

xfdwliv1 Hq suhplhu olhx/ o*ìyroxwlrq ghv vdodluhv hw ghv suredelolwìv gh fk÷pdjh

shxyhqw frqgxluh ã dxjphqwhu ohv uhqghphqwv gh o*ìgxfdwlrq +Nrggh/ 4<;;,1

Ghx{lëphphqw/ ohv frþwv remhfwliv hw vxemhfwliv g*ìgxfdwlrq shxyhqw glplqxhu

ã fdxvh gh srolwltxhv ìgxfdwlyhv yrorqwdulvwhv1 Ilqdohphqw/ lo shxw | dyrlu xqh

dxjphqwdwlrq ghv suredelolwìv gh sdvvdjh ã xq qlyhdx vxsìulhxu/ yduldeoh vrxv

oh frqwu÷oh ghv dxwrulwìv ìgxfdwlyhv/ pdlv txl frqgxlw ã xqh dxjphqwdwlrq h{0

dqwh ghv uhqghphqwv gh o*ìgxfdwlrq1 O*lgìh srxuvxlylh gdqv fhw duwlfoh hvw gh

gìvhqfkhyíwuhu o*lpsruwdqfh uhvshfwlyh gh fhv gl�ìuhqwv idfwhxuv gdqv o*dxjphqwdwlrq

qrwdeoh gx qlyhdx g*ìgxfdwlrq ã od �q ghv dqqìhv 4<;3 hw gìexw ghv dqqìhv 4<<31

Lo hvw ã uhpdutxhu txh od phvxuh ghv suhplhu hw wurlvlëph idfwhxuv hvw dv0

vh} dlvìh1 Hq h�hw/ g*xqh sduw rq shxw phvxuhu od kdxvvh ghv lqìjdolwìv gdqv ohv
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vdodluhv hw gdqv ohv suredelolwìv gh fk÷pdjh ã sduwlu g*hvwlpdwlrqv gh irqfwlrqv

gh vdodluhv vxu ghv frxshv uìsìwìhv frpph fhoohv irxuqlhv sdu ohv hqtxíwhv Hp0

sorl gh o*LQVHH1 G*dxwuh sduw/ rq shxw phvxuhu o*ìyroxwlrq ghv suredelolwìv gh

sdvvdjh g*xqh fodvvh ã o*dxwuh hq xwlolvdqw ghv grqqìhv vxu ohv wudmhfwrluhv vfr0

odluhv1 F*hvw o*hqtxíwh Irupdwlrq hw Txdol�fdwlrq Surihvvlrqqhooh gh o*LQVHH txl

irxuqlud/ gdqv fhw duwlfoh/ gh whoohv hvwlpdwlrqv1 Od phvxuh gh o*ìyroxwlrq ghv

frþwv remhfwliv hw vxemhfwliv lqglylgxhov hvw soxv gl!floh hw qìfhvvlwh o*hvwlpdwlrq

g*xq prgëoh vwuxfwxuho g*lqyhvwlvvhphqw hq fdslwdo kxpdlq ã od vxlwh sdu h{hp0

soh gh Nhdqh hw Zroslq +4<<9,/ Eho}lo hw Kdqvhq +4<<<, rx Hfnvwhlq hw Zroslq

+4<<<,1 O*hvwlpdwlrq gh fhv prgëohv gh fkrl{ glvfuhw g|qdpltxh hvw d sulrul

gl!floh= qrxv xwlolvrqv lfl xqh pìwkrgh gh prphqwv frqvwuxlwh ã sduwlu gh od

suhxyh g*lghqwl�fdwlrq qrq sdudpìwultxh gìyhorssìh gdqv xq duwlfoh frpsdjqrq

+Pdjqdf hw Wkhvpdu/ 5333,1

Srxu uìvxphu eulëyhphqw qrv uìvxowdwv/ qrxv qh wurxyrqv sdv g*ìyroxwlrq

qrwdeoh/ ql ghv uhqghphqwv gh o*ìgxfdwlrq vxu oh pdufkì gx wudydlo/ ql ghv frþwv

remhfwliv hw vxemhfwliv gh o*ìgxfdwlrq1 Lo vhpeoh grqf txh oh sulqflsdo idfwhxu

gh o*dxjphqwdwlrq gx qlyhdx g*ìgxfdwlrq vxu fhwwh sìulrgh vrlw od soxv judqgh

idflolwì gh sdvvdjh hqwuh ghx{ qlyhdx{ g*ìgxfdwlrq vxffhvvliv1 Fhooh0fl shxw íwuh

udssruwìh ã o*rxyhuwxuh gh qrxyhoohv �olëuhv g*ìgxfdwlrq ghvwlqìhv ã ghv sxeolfv

txl dxwuhirlv txlwwdlhqw soxv w÷w oh v|vwëph ìgxfdwli/ rx ã od prlqguh judqgh

vìyìulwì ghv dxwrulwìv ìgxfdwlyhv srxu oh sdvvdjh hq fodvvh vxsìulhxuh1 Txrltx*lo

hq vrlw/ fh uìvxowdw vrxoëyh od txhvwlrq gh o*rxwlo hw gx fulwëuh ohv soxv dssursulìv

g*xqh srolwltxh ìgxfdwlyh yrorqwdulvwh1

Gdqv od vhfwlrq 5/ qrxv suìvhqwrqv ohv grqqìhv hw ohv idlwv vw|olvìv vxu ohv

wudmhfwrluhv ìgxfdwlyhv hw ohv vdodluhv dx frxuv gh fhwwh sìulrgh1 Qrxv | mxvwl�rqv

o*xwlolvdwlrq gx prgëoh vwuxfwxuho txh qrxv suìvhqwrqv gdqv od vhfwlrq 61 Od
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pìwkrgh g*hvwlpdwlrq hw ohv uìvxowdwv vrqw gìfulwv gdqv od vhfwlrq 71 Od vhfwlrq 8

frqfoxw1

5 Grqqìhv hw idlwv vw|olvìv

Gdqv fhwwh vhfwlrq/ qrxv gìfulyrqv g*derug eulëyhphqw oh v|vwëph ìgxfdwli hw

o*hqtxíwh Irupdwlrq Txdol�fdwlrq Surihvvlrqqhooh +ITS/ LQVHH 4<<6, txl qrxv

shuphw gh frqvwuxluh ohv sdufrxuv vfrodluhv hw ohv yduldeohv gìfulydqw oh frqwh{wh

vrflr0idploldo1 D sduwlu gh fhwwh hqtxíwh/ qrxv prqwurqv txh o*dxjphqwdwlrq gh od

vfrodulvdwlrq ghv mhxqhv jìqìudwlrqv d�hfwh vxuwrxw ohv qlyhdx{ g*ìgxfdwlrq dxwrxu

gx edffdodxuìdw1 Hqvxlwh qrxv dqdo|vrqv ohv gìwhuplqdqwv vrflr0gìprjudskltxhv

gh fhwwh dxjphqwdwlrq hw qrxv uhyhqrqv vxu ohv sulqflsdx{ idfwhxuv ìfrqrpltxhv

txl h{soltxhqw fhwwh kdxvvh1

Qrxv hvvd|rqv gh phwwuh hq ydohxu o*lq h{lrq pdutxìh ghv srolwltxhv ìgxfd0

wlyhv/ txl/ vhorq glyhuv lqglfhv/ shxw vh vlwxhu dssur{lpdwlyhphqw yhuv ohv dqqìhv

4<;: ã 4<;</ frpph oh prqwuh sdu h{hpsoh oh judskltxh 4 uhsuìvhqwdqw od sduw

gx exgjhw sxeolf iudqêdlv frqvdfuì dx{ gìshqvhv g*ìgxfdwlrq41 F*hvw srxutxrl

qrxv fkrlvlvvrqv g*dqdo|vhu ohv wudmhfwrluhv vfrodluhv ghv frkruwhv qìhv hqwuh 4<96

hw 4<:61 Ohv suhplëuhv frkruwhv rqw �ql ohxu vfrodulwì dydqw od sìulrgh gh uxswxuh

doruv txh ohv ghuqlëuhv frkruwhv rqw yìfx ohxu wudmhfwrluh vfrodluh dsuëv 49 dqv

dsuëv 4<;:1 Fh w|sh gh gldjqrvwlf txl frqwudvwh ghv ìyroxwlrqv hqwuh ohv sìulrghv

dydqw od uìiruph hw dsuëv od uìiruph +Khfnpdq/ OdOrqgh hw Vplwk/ 5333, uhvwh

qìdqprlqv vxmhwwh ã fdxwlrq sxlvtxh od vruwlh gh od gìsuhvvlrq ìfrqrpltxh gx

plolhx ghv dqqìhv ;3 vh vlwxh ã od píph sìulrgh hw fhv h�hwv gx f|foh pdfurì0

frqrpltxh grlyhqw íwuh frqwuroìv1

4Ohv fkdqjhphqwv vh vrqw ìwdoìv gdqv oh whpsv hqwuh ohv dqqrqfhv ghv srolwltxhv hw ohxuv plvhv
hq rhxyuh1
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514 Euëyh ghvfulswlrq gx v|vwëph ìgxfdwli hw ghv grqqìhv gh
o*hqtxíwh ITS hq 4<<6

O*hqtxíwh ITS hvw uìdolvìh hqylurq wrxv ohv kxlw dqv sdu o*LQVHH dxsuëv g*xq

ìfkdqwloorq uhsuìvhqwdwli gh pìqdjhv1 Qrxv h{sorlwrqv od ghuqlëuh ydjxh hq gdwh=

fhooh gh 4<<61 Gdqv fkdtxh pìqdjh dssduwhqdqw ã od edvh gh vrqgdjh/ fkdfxq

ghv phpeuhv hvw lqwhuurjì vìsduìphqw vxu vrq sdufrxuv vfrodluh hw surihvvlrqqho/

vd vlwxdwlrq vrflr0ìfrqrpltxh dfwxhooh hw fhooh gh vhv sduhqwv/ hwf1 Hq sduwlfxolhu/

o*hqvhpeoh gx sdufrxuv vfrodluh hvw gìwdlooì g*dqqìh hq dqqìh gëv od suhplëuh dqqìh

gh suìvhqfh ã o*ìfroh1 Qrwuh ìfkdqwloorq gh wudydlo h{wudlw gh fhwwh hqtxíwh hvw

frpsrvìh gh mhxqhv krpphv qìv hqwuh 4<96 hw 4<:61 Ohv suhplëuhv dqdo|vhv qrxv

rqw hq h�hw frqgxlw dx gldjqrvwlf gh gl�ìuhqfhv pdutxìhv hqwuh mhxqhv krpphv

hw mhxqhv ihpphv hw qrxv dyrqv grqf fkrlvl o*xqh gh fhv srsxodwlrqv vhxohphqw1

O*ìfkdqwloorq hvw grqf frqvwlwxì g*hqylurq 5333 mhxqhv krpphv åjìv gh 53 ã 63

dqv hq 4<<61

Frpph o*lqirupdwlrq grqqìh vxu ohv sdufrxuv vfrodluhv hvw uìwurvshfwlyh/ od

txhvwlrq gh o*dwwulwlrq/ rx hqgrjìqìlwì gh od vruwlh gx sdqho/ qh vh srvh sdv1 Fhu0

wdlqv gh qrv sdufrxuv vfrodluhv shxyhqw dxvvl íwuh fhqvxuìv ã gurlwh fdu o*lqglylgx

fruuhvsrqgdqw ìwdlw hqfruh ã o*ìfroh hq 4<<61 Fhwwh fhqvxuh shxw elhq vþu dyrlu

xq h�hw qrq qìjoljhdeoh vxu ghv vwdwlvwltxhv ghvfulswlyhv hq frxsh wudqvyhuvdoh/

pdlv hooh q*hq d dxfxq vxu ghv vwdwlvwltxhv ghvfulswlyhv orqjlwxglqdohv rx vxu

o*hvwlpdwlrq gh qrwuh prgëoh vwuxfwxuho hq whpsv glvfuhw1 Od suìvhqfh g*huuhxuv

gh phvxuh rx ohv sureoëphv gh vìohfwlrq gh o*ìfkdqwloorq vrqw soxv lpsruwdqwv1 Hq

sduwlfxolhu/ od edvh gh vrqgdjh ìwdqw frqvwlwxìh gh orjhphqwv/ ohv mhxqhv krpphv

txl rqw txlwwì oh grplfloh idploldo d�q gh vxlyuh ghv ìwxghv vxsìulhxuhv/ gh idluh

ohxu vhuylfh plolwdluh rx gh fkhufkhu gx wudydlo dx orlq/ ulvtxhqw gh qh sdv íwuh

lqfoxv gdqv o*ìfkdqwloorq1 Hq h�hw/ ohv fdvhuqhv/ ohv flwìv xqlyhuvlwdluhv rx ir|huv
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froohfwliv qh vrqw sdv gdqv oh fkdps gh o*hqtxíwh1 Wìprljqdjh gh o*lpsruwdqfh

srwhqwlhooh gh od vìohfwlrq/ ohv fodvvhv g*djh qh vrqw sdv glvwulexìhv xqlirupìphqw/

gìfurlvvdqw gh 45( gh o*ìfkdqwloorq ã 53 dqv ã 9( srxu ohv lqglylgxv djìv gh 58

dqv1 Fhwwh sursruwlrq furñw ã qrxyhdx dsuëv 58 dqv srxu uhmrlqguh 43( ã 63 dqv1

Qrxv idlvrqv lfl oh fkrl{ gh qìjoljhu fh skìqrpëqh/ hq vxssrvdqw txh od gìflvlrq

gh txlwwhu oh grplfloh idploldo hvw h{rjëqh dx{ fkrl{ hqwuh wudydlo hw ìgxfdwlrq51

Od suìvhqfh gdqv oh v|vwëph ìgxfdwli hvw reoljdwrluh hqwuh 9 hw 49 dqv ghsxlv

4<8< +Survw/ 4<<;,1 Oh fkrl{ gh txlwwhu o*ìfroh q*hvw grqf grqqì tx*ã sduwlu gh 49

dqv1 Qìdqprlqv/ f*hvw od vwuxfwxuh gx v|vwëph ìgxfdwli dydqw 49 dqv txl gìwhu0

plqh od idêrq grqw qrxv frqvwuxlvrqv qrwuh ìfkdqwloorq fdu oh sdufrxuv vfrodluh

suìfìgdqw 49 dqv frqvwlwxh xq gìwhuplqdqw lpsruwdqw gh od wudmhfwrluh ã sduwlu gh

fhw åjh1 D sduwlu gh pdlqwhqdqw srxu vlpsol�hu o*h{srvlwlrq/ qrxv qrwrqv fkdtxh

fodvvh sdu o*åjh tx*dxudlw xq ìoëyh txl | sduwlflshudlw vdqv dyrlu mdpdlv uhgrx0

eoì rx vdxwì xqh fodvvh dxsdudydqw1 Dydqw g*dwwhlqguh xq qlyhdx txdwulëph rx

ìtxlydohqw +47 dqv,/ ohv ìoëyhv vxlyhqw ghv fxuvxv wuëv krprjëqhv1 Vhxov 515( ghv

lqglylgxv gdqv qrv grqqìhv rqw sduwlflsì ã ghv surjudpphv g*ìgxfdwlrq vsìfldo0

lvìh/ txl frqfhuqhqw ghv ìoëyhv kdqglfdsìv rx hq vlwxdwlrq g*ìfkhf vfrodluh judyh1

O*ìgxfdwlrq �jìqìudoh� hvw grqf od qruph gh 9 ã 47 dqv/ sxlv/ ã 47 dqv/ ohv wud0

mhfwrluhv shxyhqw elixutxhu srxu od suhplëuh irlv1 Od soxsduw ghv ìoëyhv +ohv ghx{

wlhuv hqylurq, srxvxlyhqw oh surjudpph jìqìudo1 Ohv dxwuhv hqwuhqw gdqv ghv �o0

lëuhv whfkqrorjltxhv �frxuwhv� +FDS/EHS,/ rx ghv surjudpphv g*dssuhqwlvvdjh

lqfoxdqw ghv frxuv mxvtx*ã o*åjh gh 49 dqv1

Pdlv f*hvw ã sduwlu gh 49 dqv txh ohv wudmhfwrluhv vh glyhuvl�hqw uìhoohphqw1

Ohv dqqìhv gh o|fìh/ hqwuh 49 hw 4; dqv/ shxyhqw vh sdvvhu gdqv ghx{ �olëuhv

5O*k|srwkëvh hvw iruwh1 Xqh idêrq srvvleoh gh fruuljhu fh eldlv gh vìohfwlrq hvw g*xwlolvhu ghv
srqgìudwlrqv gdqv od surfìgxuh g*hvwlpdwlrq +Frvohww ^4<<7`,/ hq fdofxodqw ohv srlgv ã sduwlu
g*xqh dxwuh vrxufh grqw od edvh gh vrqgdjh q*hvw sdv oh pìqdjh/ frpph oh uhfhqvhphqw gh 4<<31
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gl�ìuhqwhv= jìqìudoh/ rx whfkqltxh �orqjxh�/ uhsuìvhqwdqw ã shx suëv oh píph

qrpeuh g*ìoëyhv1 Fhx{ txl rqw dprufì ghv ìwxghv whfkqltxhv frxuwhv dx frooëjh ohv

�qlvvhqw hq jìqìudo hqwuh 49 hw 4; dqv1 Dsuëv o*rewhqwlrq gx edffdodxuìdw/ txl fo÷w

ohv dqqìhv gh o|fìh/ ohv ìoëyhv shxyhqw srxuvxlyuh ohxuv ìwxghv gdqv o*hqvhljqhphqw

vxsìulhxu1

Qrwuh ìfkdqwloorq �qdo h{foxw ohv ìoëyhv txl rqw vxlyl xqh ìgxfdwlrq vsìfldolvìh/

rx o*dssuhqwlvvdjh1 Lo qh frqwlhqw sdv qrq soxv ohv lqglylgxv txl q*rqw sdv dwwhlqw

od vl{lëph ã 49 dqv/ fdu qrxv hvwlprqv txh fhv klvwrluhv txdvlphqw luuìyhuvleohv qh

vrqw sdv sulvhv hq frpswh sdu oh prgëoh txh qrxv ghyhorsshurqv gdqv od vhfwlrq

61 Ilqdohphqw/ lo qrxv uhvwh 484< lqglylgxv/ srxu ohvtxhov qrxv glvsrvrqv ghv

yduldeohv vxlydqwhv=

� Sdufrxuv vfrodluh frpsohw= ã fkdtxh åjh/ oh qlyhdx gh od fodvvh gdqv

odtxhooh vh wurxyh o*ìoëyh1 Qrxv gì�qlvvrqv oh qlyhdx frpph o*åjh tx*xq

ìoëyh dxudlw gdqv fhwwh fodvvh v*lo q*dydlw sdv uhgrxeoì rx vdxwì xqh fodvvh1

� Frqwh{wh vrflr0idploldo= qlyhdx g*ìwxgh dwwhlqw sdu ohv sduhqwv +vdqv oh

edffdodxuìdw/ edffdodxuìdw rx glso÷ph xqlyhuvlwdluh,/ o*åjh/ od surihvvlrq

ghv sduhqwv vxlydqw od qrphqfodwxuh vrflrsurihvvlrqhooh ã ghx{ fkl�uhv6/ oh

olhx gh uìvlghqfh +frppxqh uxudoh rx qrq/ kdelwdqw Sdulv rx qrq,/ od wdlooh

gh od iudwulh/ hw oh idlw txh od pëuh vrlw xqh ihpph dx ir|hu1

G*derug hw gh pdqlëuh shx vxusuhqdqwh/ od suredelolwì gh txlwwhu oh v|vwëph

ìgxfdwli v*dffurñw wrxw dx orqj gh od vfrodulwì1 Srxu �{hu ohv lgìhv/ ohv wdx{ gh

gìsduw rqw ìwì fdofxoìv srxu fkdtxh qlyhdx vfrodluh1 Lov vrqw uhsuìvhqwìv gdqv oh

wdeohdx 4/ srxu o*hqvhpeoh ghv lqglylgxv +ghuqlëuh frorqqh,/ pdlv dxvvl vìsduì0

6Qrxv q*xwlolvrqv sdv fhwwh yduldeoh gluhfwhphqw pdlv qrxv sur�whurqv gh vd iruwh fruuìodwlrq
dyhf ohv uhyhqxv srxu frqvwuxluh/ sdu lpsxwdwlrq/ ghv uhyhqxv idploldx{1 Srxu fhod/ qrxv qrxv
vhuyrqv ghv hqtxíwhv Hpsorl gìfulwhv soxv orlq srxu hvwlphu ghv irqfwlrqv gh uhyhqxv ghv sduhqwv
hq irqfwlrq ghv FVS hw g*dxwuhv yduldeohv frpph o*ìgxfdwlrq hw o*åjh1
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Revhuydwlrqv 484< :<6 :59
Qrwh= Hfduwv w|shv hqwuh sduhqwkëvhv1 Hfkdqwloorq 4= Hoëyhv q*d|dqw sdv uhgrxeoì dydqw
o*åjh gh 49 dqv1 Hfkdqwloorq 5= Hoëyhv d|dqw uhgrxeoì dx prlqv xqh irlv dydqw o*åjh gh 49
dqv1 Sduwv g*lqglylgxv txlwwdqw o*ìfroh ã xq qlyhdx grqqì1 Ohfwxuh= �Gdqv o*hqvhpeoh/
915( ghv ìoëyhv gx qlyhdx vhfrqgh +49 dqv, qh vrqw sdv ã o*ìfroh o*dqqìh g*dsuëv�1

Wdeohdx 4= Wdx{ gh vruwlh gh o*ìfroh

phqw srxu ohv lqglylgxv txl q*rqw sdv uhgrxeoì dydqw o*åjh gh 49 dqv/ hw srxu

fhx{ txl rqw uhgrxeoì dx prlqv xqh irlv1 Hqwuh od txdwulëph hw od vhfrqgh/ oh

wdx{ gh vruwlh hvw idleoh +hqwuh 6 hw :(,1 Lo v*ìoëyh hqvxlwh dx{ dohqwrxuv gh 53(

hq suhplëuh hw hq whuplqdoh1 Sxlv lo fkxwh ã :( hq suhplëuh dqqìh g*ìwxghv

vxsìulhxuhv/ fhuwdlqhphqw sdufh txh od suhplëuh dqqìh g*ìwxghv vxsìulhxuhv qh

grqqh sdv gurlw/ hq jìqìudo/ ã o*rewhqwlrq g*xq glso÷ph1 D sduwlu gx qlyhdx

EDF.5/ oh wdx{ gh vruwlh gìsdvvh 53(1 Fh wdeohdx looxvwuh dxvvl frpelhq ohv

wdx{ gh gìsduw vrqw gl�ìuhqwv hqwuh ohv lqglylgxv txl rqw uhgrxeoì dydqw od vhf0

rqgh hw ohv dxwuhv1 Fhwwh wuëv iruwh fruuìodwlrq shxw wudgxluh +4, od suìvhqfh

g*kìwìurjìqìlwì lqrevhuyìh/ uìyìoìh hq sduwlh sdu oh �owuh gh od vìohfwlrq hw2rx +5,

xqh �vwljpdwlvdwlrq� gh o*ìoëyh sdu oh v|vwëph ìgxfdwli1 Txrltx*lo hq vrlw/ lo hvw

qìfhvvdluh g*lqfoxuh fhwwh yduldeoh gdqv qrwuh dqdo|vh ghv fkrl{ g*ìgxfdwlrq1
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Od prqwìh gh od vfrodulvdwlrq hvw dwwhvwìh sdu qrwuh ìfkdqwloorq lvvx gh ITS1

Oh judskltxh 5 uhwudfh/ srxu fkdtxh qlyhdx g*ìgxfdwlrq +gx qlyhdx txdwulëph rx

qlyhdx 47/ dx qlyhdx GHD/ rx qlyhdx 56,/ o*ìyroxwlrq gh od iuìtxhqfh hpslultxh

ghv lqglylgxv txl uhvwhqw gdqv oh v|vwëph vfrodluh ã fkdtxh qlyhdx g*ìgxfdwlrq hw

vhorq ohxu dqqìh gh qdlvvdqfh1 Fhv iuìtxhqfhv vrqw frqvwuxlwhv frkruwh gh qdlv0

vdqfh sdu frkruwh gh qdlvvdqfh hw ohv frxuehv lqiìulhxuhv hw vxsìulhxuhv irxuqlvvhqw

ohv lqwhuydoohv gh frq�dqfh ã <8(1 Hqwuh ohv qlyhdx{ txdwulëph +47 dqv, hw vhf0

rqgh +49 dqv,/ od suredelolwì gh ghphxuhu gdqv oh v|vwëph ìgxfdwli qh v*hvw sdv

vljql�fdwlyhphqw dffuxh srxu ohv frkruwhv uìfhqwhv1 Fh uìvxowdw q*hvw sdv wuëv

vxusuhqdqw gdqv od phvxuh rü fhooh0fl hvw gìmã wuëv ìohyìh +hqwuh <8 hw 433(,1

F*hvw srxu ohv qlyhdx{ suhplëuh +4:, hw whuplqdoh +4;, txh o*dffurlvvhphqw gh od

suredelolwì gh frqwlqxhu vhv ìwxghv d ìwì oh soxv lpsruwdqw fhv ghuqlëuhv dqqìhv1

Gdqv qrwuh ìfkdqwloorq/ xq ìoëyh qì hq 4<:6 d xqh fkdqfh gh sdvvhu gh suhplëuh

ã whuplqdoh txl hvw hqylurq 48( soxv lpsruwdqwh tx*xq ìoëyh qì hq 4<961 Fhwwh

dxjphqwdwlrq gh od suredelolwì gh frqwlqxhu vhv ìwxghv hvw ìjdoh ã 43( hqwuh od

whuplqdoh hw oh qlyhdx vxsìulhxu1 Fhv ghx{ ìfduwv vrqw vwdwlvwltxhphqw vljql�fdw0

liv1 Dx ghoã gx qlyhdx gh od whuplqdoh/ ohv dffurlvvhphqwv vrqw prlqv iruwv/ hw qrq

vljql�fdwliv/ sulqflsdohphqw fdu oh qrpeuh g*revhuydwlrqv ghylhqw wurs idleoh1

Gdqv oh wdeohdx 5/ qrxv dyrqv ìwhqgx o*dqdo|vh ghv gìwhuplqdqwv gh od vruwlh

gh v|vwëph ìgxfdwli ã g*dxwuhv yduldeohv gx frqwh{wh vrfldo hw idploldo1 Srxu fhod/

qrxv hvwlprqv od pr|hqqh ghv yduldeohv vrflr0gìprjudskltxhv frqglwlrqqhoohphqw

ã o*rewhqwlrq g*xq fhuwdlq qlyhdx g*ìgxfdwlrq1 Rq fdofxoh od pr|hqqh gx uhyhqx

ghv sduhqwv gdqv ohv ìfkdqwloorqv ghv shuvrqqhv txl rqw dwwhlqw dx prlqv oh qlyhdx

47 +uhvshfwlyhphqw ohv qlyhdx{ 48 ã 56,1 F*hvw xqh ghv pdqlëuhv gh suìvhqwhu od

vìohfwlrq gdqv oh v|vwëph vfrodluh hq irqfwlrq ghv yduldeohv vrflr0gìprjudskltxhv

+Pduh/ 4<;3,1 Vl od pr|hqqh frqglwlrqqhooh g*xqh yduldeoh dxjphqwh gh idêrq
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Qlyhdx 49 4: 4; 4< 53 56
Wdlooh gh od iudwulh 5156 5139 41;: 41<4 41;: 41<:

+3138, +3138, +3138, +3139, +313:, +3153,
Kdelwdw uxudo +(, 54 53 47 45 3; 38

+4, +4, +4, +4, +4, +7,
Sduhqwv= ìwxghv vxsìulhxuhv +(, 64 67 78 84 8: :6

+4, +4, +5, +5, +5, +:,
Sduhqwv= o|fìh +(, 88 87 79 74 68 57

+4, +4, +5, +5, +5, +:,
Sduhqwv= orj+vdodluh, 81;4 81;8 81<4 81<6 81<9 9133

+3134, +3134, +3134, +3134, +3134, +3137,
Pëuh dx ir|hu +(, 4; 48 47 47 48 44

+4, +4, +4, +4, +5, +8,
Qrwh= Hfduwv w|shv hqwuh sduhqwkëvhv1 Pr|hqqh gh od yduldeoh frqvlgìuìh srxu wrxwhv ohv
revhuydwlrqv fruuhvsrqgdqw ã xq ìoëyh gdqv od fodvvh gx qlyhdx frqvlgìuì1 Ohfwxuh �sdupl
ohv ìoëyhv txl vrqw hq vhfrqgh/ 64( rqw ghv sduhqwv d|dqw idlw ghv ìwxghv vxsìulhxuhv�1

Wdeoh 5= Gìwhuplqdqwv ghv fkrl{ ìgxfdwliv

prqrwrqh dyhf oh qlyhdx vfrodluh/ fhfl wudgxlw oh idlw tx*hooh h{hufh xqh lq xhqfh

srvlwlyh vxu od suredelolwì gh frqwlqxhu gdqv oh v|vwëph ìgxfdwli1

Mxvtx*dx qlyhdx whuplqdoh/ oh qrpeuh gh iuëuhv hw vrhxuv dssdudñw frpph xq

idfwhxu idyrulvdqw od vruwlh gx v|vwëph ìgxfdwli sxlvtxh vd pr|hqqh frqglwlrq0

qhooh hq irqfwlrq gx qlyhdx g*ìgxfdwlrq glplqxh1 Ohv sduhqwv ghv ìoëyhv uhvwdqw

orqjwhpsv ã o*ìfroh rqw soxv gh fkdqfh g*dyrlu idlw ghv ìwxghv vxsìulhxuhv/ vrqw

plhx{ sd|ìv hw kdelwhqw soxv vrxyhqw hq plolhx xuedlq1 Píph vl oh idlw txh ohv

sduhqwv dlhqw ìwì dx o|fìh hx{ píphv hvw dxvvl xq idfwhxu idyrulvdqw o*doorqjhphqw

gh od gxuìh ghv ìwxghv ghv hqidqwv/ fhwwh lq xhqfh ghylhqw gh prlqv hq prlqv lp0

sruwdqwh dyhf od gxuìh gh od vfrodulwì1 Hq�q/ od sduw g*ìwxgldqwv grqw od pëuh qh

wudydlooh sdv glplqxh dyhf oh qlyhdx vfrodluh/ txrltxh qrq vljql�fdwlyhphqw1

Wrxv fhv h�hwv vrqw elhq ìylghpphqw olìv hqwuh hx{ hw vhxoh xqh dqdo|vh wrxwhv

fkrvhv ìjdohv sdu dloohxuv shuphwwud gh gìvhqfkhyíwuhu fhv glyhuv h�hwv1 Qrxv

uhsruwhurqv gdqv od vhfwlrq 7 ohv uìvxowdwv gh o*hvwlpdwlrq gh prgëohv gh fkrl{

glvfuhwv txl shuphwwhqw gh phqhu ã elhq xqh whooh dqdo|vh1 Hq�q/ fhv gìwhuplqdqwv

srxuudlhqw dxvvl dyrlu ìyroxìv dx frxuv gh od sìulrgh hw ohxu ìyroxwlrq srxuudlw
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íwuh hq phvxuh g*h{soltxhu od prqwìh gh od vfrodulvdwlrq1 Qrxv yhuurqv hq vhfwlrq

7 tx*lo q*hq hvw ulhq1

515 Ohv fdxvhv srwhqwlhoohv

O*dqdo|vh ghvfulswlyh txl vxlw hvw frqvdfuìh dx uhfhqvhphqw hw ã o*ìydoxdwlrq gx

srxyrlu h{solfdwli ghv glyhuv idfwhxuv ìfrqrpltxhv gh od prqwìh gh od vfrodulvd0

wlrq1

51514 Idfwhxuv gh ghpdqgh = vdodluhv hw fk÷pdjh

Ohv idfwhxuv d|dqw sx lq xhqfhu od ghpdqgh g*ìgxfdwlrq vrqw olìv dx{ uhqghphqwv

gh o*ìgxfdwlrq vxu oh pdufkì gx wudydlo hq whuphv gh vdodluhv rx o*ìyroxwlrq gh

od fdsdflwì surwhfwulfh gh o*ìgxfdwlrq frqwuh oh fk÷pdjh dx frxuv gh od sìulrgh

+Plfnohzuljkw/ Shduvrq hw Vplwk/ 4<;<,1 Vhorq Jrx{ hw Pdxulq +4<<7, rxZdvphu

+4<<;,/ oh gl�ìuhqwlho gh vdodluhv vhorq ohv qlyhdx{ g*ìgxfdwlrq hvw uhvwì ã shx suëv

vwdeoh hqwuh ohv hqtxíwhv ITS gh 4<:3/ 4<::/ 4<;8 hw 4<<61 Qìdqprlqv/ od iruwh

prqwìh gx fk÷pdjh ghv mhxqhv dx frxuv ghv dqqìhv 4<;3 srxuudlw dyrlu hqfrxudjì

ohv mhxqhv krpphv ã ghphxuhu gdqv oh v|vwëph ìgxfdwli fdu oh gl�ìuhqwlho gh

fk÷pdjh sdu qlyhdx gh glso÷ph hw sdu wudqfkh g*åjh v*hvw gudpdwltxhphqw fuhxvì

shqgdqw od sìulrgh frqvlgìuìh1 Dlqvl/ hqwuh 4<;5 hw 4<<5/ gdqv o*ìfkdqwloorq gh

o*hqtxíwh Hpsorl txh qrxv doorqv suìvhqwhu soxv edv/ oh wdx{ gh fk÷pdjh ghv

mhxqhv krpphv gh qlyhdx vfrodluh lqiìulhxu dx edffdodxuìdw hvw sdvvì gh 4617( d

4<1;(1 Fhoxl ghv glso÷pìv gx edffdodxuìdw/ dx prlqv/ qh v*hvw dffux txh gh 43 ã

45(1

O*hqtxíwh ITS/ txl/ ghsxlv 4<;3/ q*d ìwì phqìh tx*hq 4<;8 hw 4<<6/ q*hvw sdv ã

píph gh qrxv irxuqlu vx!vdphqw g*lqirupdwlrqv vxu o*ìyroxwlrq ghv uhqghphqwv

gh o*ìgxfdwlrq dx frxuv gh od sìulrgh1 F*hvw srxutxrl qrxv xwlolvrqv o*hqtxíwh

Hpsorl1 Fhooh0fl hvw uìdolvìh fkdtxh dqqìh dxsuëv g*xq sdqho g*hqylurq 4331333
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pìqdjhv wrxuqdqw sdu wlhuv1 Frpph o*hqtxíwh ITS/ vd edvh gh vrqgdjh hvw oh

pìqdjh1 Qrxv h{sorlwrqv ohv ydjxhv 4<;504<<6 gh fhwwh hqtxíwh1 Srxu fkdtxh

shuvrqqh lqwhuurjìh srvvìgdqw xq hpsorl/ o*hqtxíwh Hpsorl qrxv irxuqlw oh vdodluh

hw ohv yduldeohv kdelwxhoohv dssdudlvvdqw gdqv ohv irqfwlrqv gh vdodluh frpph oh

qlyhdx gh glso÷ph hw o*h{sìulhqfh surihvvlrqqhooh1 Xq ghv lqfrqyìqlhqwv gh fhwwh

hqtxíwh ylhqw gx frgdjh gx glso÷ph txl q*hvw sdv dxvvl gìwdlooì txh gdqv o*hqtxíwh

ITS1 G*dxwuh sduw/ mxvtx*hq 4<;< lqfoxv/ oh vdodluh hvw grqqì sdu wudqfkhv gh

ydohxuv hw qrxv oxl lpsxwhurqv od pr|hqqh ghv wudqfkhv1 D sduwlu gh 4<<3/ oh

prqwdqw gx vdodluh hvw uhqvhljqì1 Fhwwh uxswxuh gh frgdjh gh od yduldeoh/ dlqvl

tx*xq fkdqjhphqw gh od pìwkrgh gh froohfwh ghv grqqìhv h{soltxhqw ohv yduldwlrqv

euxwdohv ghv uhqghphqwv gh o*ìgxfdwlrq hqwuh 4<;< hw 4<<3/ frpph qrxv oh yhuurqv

soxv edv1 Fhwwh vrxufh qrxv shuphwwud wrxwhirlv g*ìwdeolu od uhpdutxdeoh vwdelolwì

ghv uhqghphqwv gh o*ìgxfdwlrq hw gh o*h{sìulhqfh dx frxuv gh od sìulrgh srxu

qrwuh ìfkdqwloorq frpsrvì sdu ohv krpphv gh 49 ã 93 dqv txl qh vrqw sdv gdqv

oh v|vwëph vfrodluh1

Qrxv hvwlprqv o*ìyroxwlrq ghv hvsìudqfhv gh uhyhqx hqwuh 4<;5 hw 4<<6 ã sduwlu

gh o*hqtxíwh Hpsorl/ hq uhwhqdqw ohv ghx{ idfwhxuv gh fdslwdo kxpdlq txh vrqw

o*h{sìulhqfh hw gh o*ìgxfdwlrq1 Qrxv qh fkhufkrqv sdv ã hvwlphu xqh ìtxdwlrq gh

vdodluh srwhqwlho hq fruuljhdqw srxu oh eldlv gh vìohfwlrq gþ dx{ fk÷phxuv pdlv ã

hvwlphu xqh ìtxdwlrq suìglfwlyh ghv uhyhqxv vdoduldx{1 Fhwwh hvwlpdwlrq shuphw

gh phvxuhu o*ìyroxwlrq ghv uhqghphqwv gx glso÷ph g/ hq whqdqw frpswh 0 g*xqh

pdqlëuh wuëv iuxvwh 0 gx ulvtxh gh fk÷pdjh1 Vrlw z�| oh vdodluh shuêx/ hq Iudqfv

gh 4<;3 sdu o*lqglylgx l ã o*dqqìh w vl o*lqglylgx wudydlooh1 Vl o*lqglylgx qh wudydlooh

sdv +lqdfwlylwì rx fk÷pdjh,/ qrxv srvrqv z�| @ 317 Qrxv hvwlprqv oh prgëoh

7Fhwwh k|srwkëvh gì�qlw lpsolflwhphqw xqh fhuwdlqh dyhuvlrq srxu oh ulvtxh gh fk÷pdjh1 Rq
d dxvvl hvwlpì srxu whqlu frpswh g*xqh dyhuvlrq srxu oh ulvtxh soxv sodxvleoh/ ghv ìtxdwlrqv
hq orjdulwkph gx vdodluh/ hq srvdqw *L}��| ' *L} Dff srxu ohv qrq hpsor|ìv1 Qrv frqfoxvlrqv
vxu o*ìyroxwlrq gx uhqghphqw gh o*ìgxfdwlrq vrqw urexvwhv dx{ fkdqjhphqwv gdqv fhv ghx{ k|0
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rü glso�| uhsuìvhqwh oh qlyhdx gh glso÷ph +hq dqqìhv g*ìwxghv,/ hw rü o*rq lqfoxw

ghx{ lqglfdwulfhv lqgltxdqw vl o*lqglylgx d vxlyl xq fxuvxv whfkqltxh frxuw rx orqj

+rx ohv ghx{,1 Ohv uhqghphqwv gh o*ìgxfdwlrq �_| vrqw grqf hvwlpìv srxu fkdtxh

gdwh vìsduìphqw srxu 9 qlyhdx{ gh glso÷ph/ fruuhvsrqgdqw dx{ judqghv ìwdshv

gx sdufrxuv vfrodluh +qlyhdx{ txdwulëph/ wurlvlëph/ EDF/ EDF.5/ EDF.6/

EDF.8,1 Qrxv frqvdfurqv sdu dloohxuv xqh dwwhqwlrq sduwlfxolëuh ã prgìolvhu

ohv uhqghphqwv gh o*h{sìulhqfh gh pdqlëuh dxvvl  h{leoh txh srvvleoh= qrxv xwlo0

lvrqv ghv lqglfdwulfhv srxu fkdtxh dqqìh dydqw 58 dqv/ sxlv od iruph txdgudwltxh

fodvvltxh dsuëv1 Ohv frh!flhqwv/ �@| / phvxuhqw o*ìyroxwlrq ghv uhqghphqwv gh

o*h{sìulhqfh srxu fkdtxh dqqìh hq gìexw gh ylh surihvvlrqqhooh1

Oh judskltxh 6 looxvwuh o*ìyroxwlrq ghv uhqghphqwv gh o*ìgxfdwlrq +frh!flhqwv

�_| , vxu od sìulrgh 4<;504<<9 srxu 9 qlyhdx{ gh glso÷phv/ hq iudqfv gh 4<;3=

txdwulëph/ wurlvlëph/ whuplqdoh/ EDF.5/ EDF.6 hw EDF.81 Ohv uhqghphqwv

vrqw ìydoxìv hq uìiìuhqfh dx{ glso÷phv rewhqxv ã 4: dqv1 Oh gìfurfkdjh gh 4<<3/

txl q*hvw sdv gh píph dpsohxu vhorq ohv qlyhdx{ gh glso÷ph hvw gþ dx fkdqjhphqw

gh frgdjh gh od yduldeoh vdodluh hw ã xqh prgl�fdwlrq gh od pìwkrgh gh froohfwh1

Vl o*rq h{fhswh fhwwh uxswxuh/ ohv uhqghphqwv/ txl wlhqqhqw frpswh gh o*lqdfwlylwì

hw gx fk÷pdjh/ vrqw wuëv vwdeohv gdqv oh whpsv1 O*ìyroxwlrq gx gl�ìuhqwlho gh

fk÷pdjh txdol�ì2qrq txdol�ì rx gh vdodluhv qh vhpeoh grqf sdv íwuh xq erq

fdqglgdw srxu h{soltxhu o*dffurlvvhphqw gh od ghpdqgh g*ìgxfdwlrq1 Srxu grqqhu

ìjdohphqw xqh ìydoxdwlrq txdqwlwdwlyh gh od prqwìh gx fk÷pdjh ghv mhxqhv vxu

srwkëvhv= oh qlyhdx gh uhyhqx kruv wudydlo hw o*dyhuvlrq dx ulvtxh1
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ohxu uhyhqx pr|hq/ oh judskltxh 7 uhwudfh txdqw ã oxl o*ìyroxwlrq gx uhqghphqw gh

o*h{sìulhqfh +frh!flhqwv �@| , hq iudqfv gh 4<;3 dx frxuv gh od sìulrgh/ ã sduwlu ghv

lqglfdwulfhv g*åjh/ hvwlpìhv sdu o*ìtxdwlrq +4,1 Lfl hqfruh/ o*ìtxdwlrq gh o*hvsìudqfh

gh vdodluh srxu ohv mhxqhv krpphv wìprljqh g*xqh uhpdutxdeoh vwdelolwì dx frxuv

gh od sìulrgh1

Dx wrwdo/ lo dssdudñw grqf oìjlwlph gh frqvlgìuhu txh ohv idfwhxuv gh ghpdqgh

g*ìgxfdwlrq vrqw uhvwìv uhodwlyhphqw vwdeohv dx frxuv gh od sìulrgh +gdqv qrwuh

ìfkdqwloorq gh mhxqhv krpphv,/ pdojuì od prqwìh gx fk÷pdjh ghv mhxqhv qrq

txdol�ìv gdqv ohv dqqìhv 4<;31 Fhv uìvxowdwv frqiruwhqw fhx{ txl rqw ìwì rewhqxv

sdu Jrx{ hw Pdxulq ^4<<7` rx Ed|hw hw Fdvhv ^4<<7`1 Elhq tx*lov xwlolvhqw xqh

pìwkrgrorjlh gl�ìuhqwh srxu suhqguh hq frpswh oh ulvtxh gh fk÷pdjh/ lov duulyhqw

ã od frqfoxvlrq txh ohv uhqghphqwv gh o*ìgxfdwlrq vrqw ã shx suëv vwdeohv/ yrluh

gìfolqdqwv vxu od sìulrgh 4<;30<6 fh txl hvw hq dffrug dyhf qrv uìvxowdwv1

51515 Idfwhxuv g*r�uh1

Od kdxvvh gh od vfrodulvdwlrq shxw dxvvl dyrlu ìwì gìfohqfkìh sdu xq dffurlvvhphqw

gh o*r�uh/ vxlwh ã xqh srolwltxh yrorqwdulvwh phqìh ã sduwlu gx plolhx ghv dqqìhv

4<;3= o*remhfwli d!fkì hq 4<;8 sdu oh jrxyhuqhphqw ìwdlw g*dphqhu ;3( g*xqh

jìqìudwlrq dx edffdodxuìdw1 Gx srlqw gh yxh ghv ìoëyhv/ fhwwh srolwltxh g*r�uh

shxw dyrlu uhyíwx ghx{ iruphv= +4, xq dedlvvhphqw ghv frþwv remhfwliv hw vxemhfwliv

gh od vfrodulvdwlrq srxu ohv idploohv rx ohv ìwxgldqwv +frqvwuxfwlrq g*ìfrohv rx

g*xqlyhuvlwìv/ fodvvhv prlqv qrpeuhxvhv/ fuìdwlrq gh �olëuhv whfkqltxhv, hw +5,

xqh prlqguh vìohfwlylwì gx v|vwëph ìgxfdwli/ oh v|vwëph idflolwdqw dlqvl o*rewhqwlrq

soxv dlvìh gh qrxyhdx{ rx g*dqflhqv glso÷phv1

O*dedlvvhphqw ghv frþwv lpsolflwhv gh o*ìgxfdwlrq d frqvwlwxì xq sulrulwì

gh o*dfwlrq jrxyhuqhphqwdoh dx frxuv ghv dqqìhv 4<;31 Sdu od surprwlrq gh
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o*hqvhljqhphqw whfkqltxh gdqv oh vhfrqgdluh wrxw g*derug1 Oh edffdodxuìdw sur0

ihvvlrqqho hvw fuìì hq 4<;8/ hw dyhf oxl/ od �olëuh whfkqltxh/ mxvtxh oã olplwìh

dx FDS hw EHS/ shxw vh surorqjhu dx o|fìh1 Fhw h�ruw d hqvxlwh sruwì vxu oh

wurlvlëph f|foh1 Hq 4<;;/ oh jrxyhuqhphqw odqfh oh sodq xqlyhuvlwì 5333/ txl frq0

vlvwh ã dffurñwuh od fdsdflwì g*dffxhlo ghv xqlyhuvlwìv1 Hooh v*hvw wudgxlwh sdu od

fuìdwlrq gh qrxyhdx{ ìwdeolvvhphqwv xqlyhuvlwdluhv8/ pdlv dxvvl sdu od fuìdwlrq gh

�olëuhv gh wurlvlëph f|foh soxv hq sulvh dyhf oh pdufkì gx wudydlo +Lqvwlwxwv Xql0

yhuvlwdluhv Whfkqltxhv sdu h{hpsoh,1 Od plvh hq sodfh gx sodq Xqlyhuvlwì 5333

v*hvw wudgxlwh sdu xq uherqg gh od sduw ghv gìshqvhv g*ìgxfdwlrq gdqv oh SLE ã

sduwlu gh od �q ghv dqqìhv 4<;3 +gh 917 ã :17 srlqwv= judskltxh 4,1 Vhorq ohv

�olëuhv od gìshqvh pr|hqqh sdu ìwxgldqw v*hvw dffuxh gh 53 ã 63( vxu od sìulrgh

4<;404<<9 +judskltxh 8,1

Fhshqgdqw/ oh vhfrqg idfwhxu g*r�uh +edlvvh gh od vìohfwlylwì gx v|vwëph ìgx0

fdwli, qh shxw íwuh qìjoljì/ frpph hq dwwhvwh oh judskltxh 9= qrxv dyrqv wudfì/ ã

sduwlu gh qrwuh ìfkdqwloorq/ o*ìyroxwlrq gh od suredelolwì gh sdvvhu gdqv od fodvvh

vxsìulhxuh hq irqfwlrq gh od fodvvh gh gìsduw hw gh o*dqqìh gh qdlvvdqfh1 Fhwwh

phvxuh qh frqwlhqw sdv ohv ìoëyhv txl rqw hx o*rssruwxqlwì gh sdvvhu pdlv txl rqw

suìiìuì txlwwhu o*ìfroh1 Lo v*djlw grqf g*xqh eruqh lqiìulhxuh gh od vìohfwlrq1 Fhooh0

fl hvw vwdeoh dx{ qlyhdx{ wurlvlëph hw vhfrqgh> hooh d od iruph g*xq X dx qlyhdx

suhplëuh1 F*hvw ã sduwlu gx qlyhdx whuplqdoh txh od suredelolwì g*dwwhlqguh oh

qlyhdx vxsìulhxu v*hvw dffuxh frqvlgìudeohphqw hqwuh ohv frkruwhv 4<96 hw 4<:61

Hq sduwlfxolhu/ od suredelolwì gh sdvvhu ã EDF.5 ã sduwlu gh EDF.4 d dxjphqwì

gh 53( vxu od sìulrgh1

Dx wrwdo/ oh v|vwëph ìgxfdwli hvw ghyhqx prlqv vìohfwli dx frxuv gh od sìulrgh1

8Gdqv od edqolhxh sdulvlhqqh/ txdwuh qrxyhoohv xqlyhuvlwìv rqw ìwì fuììhv +Vdlqw Txhqwlq0
Yhuvdlooh/ Hyu|/ Pduqh Od Ydooìh/ Fhuj|0Srqwrlvh,1 Hq surylqfh/ oh sodq xqlyhuvlwì 5333 d
qrwdpphqw shuplv od fuìdwlrq ghv Xqlyhuvlwìv gx Olwwrudo hw g*Duwrlv1
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Fhwwh ìyroxwlrq v*hvw frqfhqwuìh gdqv o*hqvhljqhphqw vxsìulhxu1 Dlqvl/ od prqwìh

gh od vfrodulvdwlrq hquhjlvwuìh dx{ qlyhdx{ suhplëuh hw whuplqdoh srxuudlw dyrlu

ìwì gìfohqfkìh sdu od shuvshfwlyh g*ìwxghv vxsìulhxuhv soxv orqjxhv1

6 Oh prgëoh wkìrultxh

O*h{solfdwlrq od soxv udlvrqqdeoh gh od prqwìh gh od vfrodulvdwlrq vhpeoh grqf ã

wurxyhu gdqv ohv idfwhxuv g*r�uh= xqh vìohfwlylwì prlqguh hw xq dedlvvhphqw gx

frþw lpsolflwh gh v*ìgxtxhu1 Srxu doohu soxv orlq hw gìsduwdjhu fhv ghx{ h�hwv/ lo

qrxv idxw xq prgëoh txl uholh ohv fkrl{ g*ìgxfdwlrq +4, ã od vhohfwlylwì hw +5, dx{

frþwv lpsolflwhv1 Frpph qrxv revhuyrqv gdqv ITS ohv gìflvlrqv gh vfrodulvdwlrq

hw o*ìyroxwlrq gh od vìohfwlylwì/ fh prgëoh qrxv shuphwwud g*hq gìgxluh o*ìyroxwlrq

ghv frþwv lpsolflwhv1

O*remhw gh fhwwh vhfwlrq hvw gh sursrvhu xq who prgëoh ìfrqrpltxh/ hw gh

prqwuhu frpphqw rq shxw o*hvwlphu1 Fh prgëoh hvw xq prgëoh g*dffxpxodwlrq

gh fdslwdo kxpdlq1 D fkdtxh sìulrgh oh fkrl{ hvw glvfuhw= uhvwhu gdqv oh v|vwëph

ìgxfdwli hw whqwhu g*dxjphqwhu vrq fdslwdo kxpdlq g*xqh dqqìh g*ìwxgh +vl rq qh

uhgrxeoh sdv,/ rx txlwwhu o*ìfroh hw wudydloohu1 D�q gh vlpsol�hu o*h{srvlwlrq/ qrxv

uhylhqgurqv ã o*lqwhusuìwdwlrq gh fh prgëoh hq whuphv g*r�uh hw gh ghpdqgh hq

�q gh vhfwlrq1

614 Prgëoh gh frpsruwhphqw

Ohv djhqwv vrqw hq dfwlylwì W sìulrghv hw suhqqhqw ohxu uhwudlwh hqvxlwh1 Dx gìexw

gh fkdtxh sìulrgh w ? W / o*djhqw shxw íwuh gdqv o*xqh ghv ghx{ vlwxdwlrqv vxly0

dqwhv= +4, ìwxglhu rx +5, qh sdv ìwxglhu/ ìwdw txh qrxv dvvlplohurqv dx wudydlo

píph v*lo lqfoxw ghv sìulrghv gh fk÷pdjh rx g*lqdfwlylwì1 Rq qrwh g| od gìflvlrq

gh o*djhqw hw g| @ Z v*lo wudydlooh/ hw g| @ V v*lo ìwxglh1 Lo v*djlw g*xq prgëoh gh

fkrl{ glvfuhw g|qdpltxh1 O*doorqjhphqw ghv ìwxghv lpsoltxh hq h�hw oh vdful�fh
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g*xq vdodluh dxmrxug*kxl/ frqwuh oh sdlhphqw +hvsìuì, gh vdodluhv soxv ìohyìv soxv

wdug1 Qrxv vxssrvhurqv txh txlwwhu o*ìfroh hvw xqh gìflvlrq luuìyrfdeoh vl elhq

txh oh sureoëph gh fkrl{ glvfuhw qh frqfhuqh txh ohv lqglylgxv vfrodulvìv1 Fhwwh

k|srwkëvh/ txl q*hvw sdv qìfhvvdluh/ pdlv txl vlpsol�h o*dssolfdwlrq gh qrwuh pìwk0

rgh g*hvwlpdwlrq/ hvw ydolgìh sdu ohv grqqìhv/ sxlvtx*hq Iudqfh/ vhorq o*hqtxíwh

Hpsorl/ ohv uhwrxuv yhuv oh v|vwëph ìgxfdwli qh frqfhuqdlhqw hq 4<<6 txh 5( gh

od srsxodwlrq dfwlyh1

Ohv ìwxghv/ frpph oh wudydlo/ dssruwhqw ohxuv orwv gh sohxuv hw gh frqvrod0

wlrqv vrxv iruph g*xqh xwlolwì x1 O*djhqw l ã od sìulrgh w uhêrlw xq  x{ g*xwlolwì

x+{�|>h%�|> g�|, @ x7+{�|, . %7c�| v*lo hvw ã o*ìfroh +frþwv remhfwliv hw vxemhfwliv gh

o*ìgxfdwlrq,1 Lo uhêrlw x+{�|>h%�|> g�|, @ x` +{�|, . %`c�| v*lo q*hvw sdv ã o*ìfroh= fhfl

uhsuìvhqwh ohv vdodluhv rx lqghpqlwìv shuêxv1 Rq qrwh ohv yduldeohv g*ìwdw +{�|>h%�|,
d�hfwdqw oh elhq íwuh gdqv o*xq hw o*dxwuh ìwdw= {�| fruuhvsrqg ã o*hqvhpeoh ghv

yduldeohv g*ìwdw revhuydeohv sdu o*ìfrqrpëwuh +o*åjh/ oh qlyhdx g*ìwxghv dwwhlqw hw

grqf ohv gìflvlrqv gh vfrodulvdwlrq suìfìghqwhv/ pdlv dxvvl oh pìwlhu ghv sduhqwv/

ohxu qlyhdx g*ìgxfdwlrq/ hwf1,1 Ohv fkrfv h%�| @ +%7c�|> %`c�|, vrqw ohv yduldeohv lq0

revhuydeohv +dswlwxgh rx jrþw lqrevhuyìv ã o*ìfroh/ rssruwxqlwìv vxu oh pdufkì

gx wudydlo,1 Ohv irqfwlrqv g*xwlolwì x7 hw x` qh vrqw sdv vxssrvìhv vwdwlrqqdluhv1

F*hvw suìflvìphqw o*remhw gh fhwwh ìwxgh txh gh frqvlgìuhu ohxuv qrq0vwdwlrqdulwìv=

sdu h{hpsoh/ o*ìyroxwlrq gx fk÷pdjh hw ghv vdodluhv vxu od sìulrgh idlw edlvvhu x` /

rx o*dedlvvhphqw ghv frþwv lpsolflwhv gh o*ìgxfdwlrq idlw furñwuh x7 1 O*lqglfh gh od

sìulrgh/ w/ hvw grqf lqfoxv sdupl ohv yduldeohv revhuydeohv {�|1

Dx vhlq g*xqh sìulrgh/ od vìtxhqfh ghv ìyhqhphqwv hvw od vxlydqwh= dx gìexw

gh od sìulrgh o*djhqw hvw ã o*ìfroh1 Lo hvw grwì gh o*klvwrluh sdvvìh {�|1 Ohv ydohxuv

ghv ghx{ fkrfv h%�| vrqw wluìhv vhorq xqh orl gh irqfwlrq gh uìsduwlwlrq J frqvwdqwh
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dx frxuv gx whpsv hw lqgìshqgdqwh gx sdvvì91 Od uìdolvdwlrq gh fhv fkrfv wudgxlw

xq ìwdw gh od qdwxuh srxydqw d�hfwhu ohv suìiìuhqfhv gh o*lqglylgx revhuyìhv sdu

fhoxl0fl/ pdlv lqfrqqxhv gh o*ìfrqrpëwuh1 Sdu h{hpsoh/ lo gìfrxyuh doruv tx*lo

glvsrvh g*xqh erqqh rssruwxqlwì vxu oh pdufkì gx wudydlo/ txh ohv fodvvhv vrqw

wurs qrpeuhxvhv/ rx txh ohv surihvvhxuv gdqv vd fodvvh vrqw gh erqv sìgdjrjxhv1

Hq irqfwlrq gh fhv fkrfv/ hw ghv yduldeohv g*ìwdwv revhuydeohv {�|/ lo gìflgh doruv

v*lo txlwwh o*ìfroh +g�| @ Z ,/ rx v*lo ghphxuh gdqv oh v|vwëph ìgxfdwli +g�| @ V,1 Lo

uhêrlw doruv o*xwlolwì lqvwdqwdqìh fruuhvsrqgdqwh1 Ilqdohphqw/ xqh irlv {�|/ h%�|/ hw
g�| frqqxv/ {�|n� hvw wluìh vhorq xqh orl frqglwlrqqhooh ã +{�|> g�|,1: Hq sduwlfxolhu/

oh sdvvdjh gdqv od fodvvh vxsìulhxuh/ rx o*rewhqwlrq gx glso÷ph vdqfwlrqqdqw ohv

ìwxghv vrqw jrxyhuqìv sdu fhwwh orl1 Od vìtxhqfh ghv ìyëqhphqwv dx vhlq g*xqh

sìulrgh hvw uìvxpìh �jxuh :1

Od gìflvlrq gh o*djhqw hvw grqf oh uìvxowdw g*xq duelwudjh hqwuh +4, oh frþw

g*rssruwxqlwì gh qh sdv wudydloohu hw grqf gh qh sdv wrxfkhu gh vdodluh hw +5, oh

jdlq hq whuph gh vdodluhv ixwxuv txh uhsuìvhqwh od srvvlelolwì g*dyrlu xq qlyhdx

vfrodluh dffuþ g*xq dq1 Lo | d/ gdqv oh prgëoh/ ghx{ vrxufhv g*lqfhuwlwxgh1 Od

suhplëuh frqfhuqh ohv fkrfv d�hfwdqw ohv xwlolwìv lqvwdqwdqìhv gh wudydloohu hw gh

ghphxuhu ã o*ìfroh= hooh suìfëgh od gìflvlrq1 Od ghx{lëph surylhqw gx surfhvvxv

gh wudqvlwlrq gh {�| ã {�|n� hw vh uìdolvh dsuëv od gìflvlrq gh vfrodulvdwlrq1 Hq

sduwlfxolhu/ f*hvw od suredelolwì gh sdvvhu gdqv od fodvvh vxsìulhxuh txl uhsuìvhqwh

oh ghjuì gh vìohfwlylwì gx v|vwëph ìgxfdwli gdqv qrwuh prgëoh1

9Fhwwh k|srwkëvh hvw iruwh1 Hooh vljql�h tx*lo q*| d sdv g*kìwìurjìqìlwì lqrevhuydeoh shuvlv0
wdqwh1 Rq shxw mxvwl�hu fhwwh k|srwkëvh hq vxssrvdqw txh o*lqglylgx qh glvsrvh sdv gh soxv
g*lqirupdwlrq txh o*ìfrqrpëwuh oruvtx*lo iruph vhv dqwlflsdwlrqv vxu ohv ixwxuv h0�|1 Rq shxw
dxvvl ìwhqguh fh prgëoh srxu suhqguh hq frpswh o*kìwìurjìqìlwì lqrevhuydeoh pdlv od pìwkrgh
g*hvwlpdwlrq hvw doruv ehdxfrxs soxv orxugh ã phwwuh hq rhxyuh +Pdjqdf hw Wkhvpdu/ 5333,1

:Hq wrxwh jìqìudolwì/ lo idxgudlw vxssrvhu txh od orl gh %�|n� gìshqg gh %�|c _�| hw h0�|1 Pdlv
srxu ghv udlvrqv gh frkìuhqfh lqwhuqh gx prgëoh h{solflwìhv sdu Pdqvnl ^4<<6`/ lo hvw ydolgh gh
vh uhvwuhlqguh dx{ fdv rü od orl gh %�|n� qh gìshqg txh gh %�| hw _�|1 Rq shxw ìwdeolu txh fhwwh
k|srwkëvh uhylhqw ã vxssrvhu o*devhqfh g*kìwìurjìqìlwì lqrevhuydeoh1 Od suìvhqfh gh fhooh0fl
q*hvw sdv lghqwl�ìh hq o*devhqfh gh uhvwulfwlrqv vxssoìphqwdluhv +Pdjqdf hw Wkhvpdu ^5333`,1
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Qrxv vxssrvrqv 0 hw f*hvw oã qrwuh sulqflsdoh uhvwulfwlrq lghqwl�dqwh 0 txh ohv

djhqwv vrqw udwlrqqhov1 O*lpsolfdwlrq gh fhwwh k|srwkëvh hvw txh fhx{0fl fkrlvlv0

vhqw ohxu sdufrxuv vfrodluh hq uìvroydqw oh surjudpph gh pd{lplvdwlrq vxlydqw/

srxu wrxw w=

pd{
t_�|c�c_�|n� c��

H

+
A[
�'�

��x+{�|n� >h%�|n� > g�|n� , . YAn�+{�An�, m{�|>h%�|,
vrxv ohv frqwudlqwhv=

{�|n� wluìh gdqv xqh orl frqglwlrqqhooh ã {�| hw g�|n�3�

h%�|n� wluìh gdqv xqh orl gh irqfwlrq gh uìsduwlwlrq J

g�|n� @ Z vl g�|n�3� @ Z

hw rü YAn�+=, hvw xqh irqfwlrq ydohxu txhofrqtxh srxu od sìulrgh W . 4 dsuëv od

fhvvdwlrq g*dfwlylwì hw rü � hvw oh idfwhxu g*dfwxdolvdwlrq1

615 Htxdwlrqv gh Ehoopdq

Qrwuh remhfwli hvw gh prqwuhu frpphqw hvwlphu x7 / hq frqqdlvvdqw ohv gìflvlrqv

gh vfrodulvdwlrq ghv djhqwv g�|/ ohxuv fdudfwìulvwltxhv revhuydeohv {�| hw oh ghjuì

gh vìohfwlylwì gx v|vwëph S +K �mK> g,1 Qrxv doorqv grqf uìvrxguh/ sduwlhoohphqw/

oh prgëoh d�q g*hq gìgxluh xqh iruph uìgxlwh txl shuphwwh g*hvwlphu idflohphqw

x7 1 Qrxv doorqv oh yrlu/ fhwwh iruph uìgxlwh vh gìulyh ghv ìtxdwlrqv gh Ehoopdq/

txl vrqw xq dxwuh pr|hq g*ìfuluh oh surjudpph fl0ghvvxv1

Vrlw Y7+{�|>h%�|, od vrpph dfwxdolvìh ghv xwlolwìv ixwxuhv g*xq djhqw l fkrlvlv0

vdqw ã od gdwh w gh uhvwhu gdqv oh v|vwëph ìgxfdwli1 Vrlw Y` +{�|>h%�|, od vrpph

dfwxdolvìh ghv xwlolwìv ixwxuhv g*xq djhqw txl q*hvw sdv gdqv oh v|vwëph ìgxfdwli

ã od sìulrgh w1 Ohv djhqwv gìflghqw grqf gh uhvwhu gdqv oh v|vwëph ìgxfdwli vl

hw vhxohphqw vl Y7+{�|>h%�|, A Y` +{�|>h%�|,1 Frpph o*krul}rq gh fh sureoëph g|0

qdpltxh hvw �ql/ ohv irqfwlrqv gh ydohxu Y` +{�|>h%�|, hw Y7+{�|>h%�|, vdwlvirqw doruv
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ohv ìtxdwlrqv gh Ehoopdq =

Y7+{�|>h%�|, @ x7+{�|, .h%7c�| .
�H +pd{iY7+{�|n�>h%�|n�,> Y` +{�|n�>h%�|n�,jm{�|> g�| @ V, +5,

Y` +{�|>h%�|, @ x` +{�|, .h%`c�| .

�H +Y` +{�|n�>h%�|n�,m{�|> g�| @ Z , +6,

O*ìtxdwlrq uìjlvvdqw Y` qh frqwlhqw sdv gh whuph hq pd{lpxp fdu qrxv dyrqv

vxssrvì txh od gìflvlrq gh txlwwhu o*ìfroh ìwdlw luuìyrfdeoh1 Qrwrqv �+{�|>h%�|, @
Y7+{�|>h%�|, � Y` +{�|>h%�|,= l fkrlvlw grqf gh uhvwhu gdqv oh v|vwëph ìgxfdwli vl

�+{�|>h%�|, A 31 Hq vrxvwud|dqw ohv ghx{ ìtxdwlrqv suìfìghqwhv phpeuhv ã php0

euhv/ rq rewlhqw =

�+{�|>h%�|, @ ^x7+{�|,� x` +{�|,` . +%7c�| � %`c�|,� ~} �
Jdlq Lqvwdqwdqì

. �H+pd{i�+{�|n�>h%�|n�,> 3jm{�|> g�| @ V,� ~} �
Ydohxu g*rswlrq

+7,

. �+H+Y` +{�|n�>h%�|n�,m{�|> g�| @ V,�H+Y` +{�|n�>h%�|n�,m{�|> g�| @ Z ,,� ~} �
Uhqghphqw ixwxu gluhfw gh o*ìgxfdwlrq

Frpph oh idlw dssdudñwuh fhwwh ìtxdwlrq/ od gìflvlrq gh srxuvxlyuh ohv ìwxghv

hvw lq xhqfìh sdu wurlv h�hwv1 Wrxw g*derug lo | d oh uhqghphqw lqvwdqwdqì gh

ghphxuhu gdqv oh v|vwëph vfrodluh/ txl lqfoxw ohv sodlvluv hw gìsodlvluv olìv dx{

ìwxghv/ ohv frþwv prqìwdluhv gh o*ìgxfdwlrq/ hw oh frþw g*rssruwxqlwì gh qh sdv

íwuh vxu oh pdufkì gx wudydlo1 Oh vhfrqg whuph uhsuìvhqwh od ydohxu g*rswlrq gh

uhvwhu ã o*ìfroh +Frqzd|/ Phoqln hw Sroodwvfkhn/ 4<:6,1 Hq h�hw/ frpph oh uhwudlw

hvw xqh gìflvlrq luuìyhuvleoh/ uhvwhu dxmrxug*kxl shuphw ã o*djhqw gh uhvwhu ghpdlq

vl fhod hq ydxw od shlqh1 Oh ghuqlhu whuph wudgxlw ohv jdlqv srwhqwlhov hq whuph gh

vdodluhv ixwxuv gh uhvwhu ã o*ìfroh dxmrxug*kxl1

Vrlw �+{�|>h%�|, @ �W+{�|, . +%7c�| � %`c�|,1 Qrwrqv txh � suìvhqwh o*dydqwdjh

g*íwuh olqìdluh hq y @ %7c�| � %`c�|/ vl elhq txh �W uhsuìvhqwh elhq o*hvsìudqfh
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gh od ydohxu qhwwh gh uhvwhu gdqv oh v|vwëph vfrodluh1 Fhfl surylhqw gx idlw txh

qrxv dyrqv vxssrvì ohv fkrfv h% l1l1g1= od ydohxu dfwxhooh gh fhx{0fl q*dssruwh grqf
dxfxqh lqirupdwlrq/ ql vxu ohv ixwxuv fkrfv/ ql vxu ohv ixwxuhv gìflvlrqv txl hq

gìshqgurqw1 Dlqvl/ ohv whuphv hq hvsìudqfh ghv ìtxdwlrqv +5, hw +6, qh gìshqghqw

sdv gx fkrf frxudqw h%�|1 Gx idlw gh fhwwh olqìdulwì/ rq ìfulw od ydohxu g*rswlrq

+vhfrqg whuph gh o*ìtxdwlrq +7,, gh od pdqlëuh vxlydqwh=

�H+H ^pd{i�W+{�|n�, . +%7c�|n� � %`c�|n�,> 3jm{�|n�` m{�|> g�| @ V,

Rq qrwhud U+{, @ H�+pd{i{.y> 3j,/ rü y @ %7c�|� %`c�|1 Frpph ohv fkrfv vrqw

l1l1g1/ rq shxw doruv uììfuluh +7, frpph =

�W+{�|, @ x7+{�|,� x` +{�|, . �H+U+�W+{�|n�,,m{�|> g�| @ V, +8,

. �+H+Y` +{�|n�>h%�|n�,m{�|> g�| @ V,�H+Y` +{�|n�>h%�|n�,m{�|> g�| @ Z ,,

Od gìflvlrq gh fkrlvlu o*ìwdw gh ydohxu pd{lpdoh grqqh od suredelolwì txh o*djhqw

fkrlvlvvh gh uhvwhu ã o*ìfroh=

s+{�|, @ I +�W+{�|,,

rü I vh gìgxlw gh od irqfwlrq gh uìsduwlwlrq gh �y @ �+%7c�| � %`c�|,1 Vl I

hvw vxssrvìh vwulfwhphqw furlvvdqwh/ hooh hvw lqyhuvleoh1 Vl elhq tx*rq shxw ìfuluh

�W+{�|, @ I3�+s+{�|,,1 Hq uhpsodêdqw �W+{�|, sdu vd ydohxu gdqv o*ìtxdwlrq +8,/

hw hq pdqlsxodqw fhwwh ghuqlëuh/ rq rewlhqw =

x7+{�|, @ X7+{�|, .F7+{�|, +9,

rü=

X7 @ I3�+s+{�|,,� �H
�
U+I3�+s+{�|n�,,,m{�|> g�| @ V

�
+:,

F7 @ x` +{�|, +;,

. �+H+Y` +{�|n�>h%�|n�,m{�|> g�| @ Z ,�H+Y` +{�|n�>h%�|n�,m{�|> g�| @ V,,
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Fhwwh h{suhvvlrq gìfrpsrvh x7 hq ghx{ whuphv X7 hwF7 / txl shxyhqw v*lqwhusuìwhu

vlpsohphqw1 X7 hvw od gl�ìuhqfh hqwuh o*xwlolwì lqwhuwhpsruhooh g*xq djhqw fkrl0

vlvvdqw g*íwuh vfrodulvì srxu od sìulrgh frxudqwh/ sxlv gh wudydloohu dsuëv/ hw fhooh

g*xq djhqw fkrlvlvvdqw gh wudydloohu gëv od sìulrgh frxudqwh1 X7 hvw grqf oh jdlq

qhw dfwxdolvì gh uhvwhu ã o*ìfroh xqh vhxoh dqqìh gh soxv1 Oh vhfrqg whuph/ F7 /

hvw vrpph gh ghx{ whuphv1 Oh suhplhu uhsuìvhqwh o*xwlolwì gh wudydloohu shqgdqw

od sìulrgh frxudqwh1 Oh vhfrqg fruuhvsrqg dx jdlq ixwxu gh frpphqfhu ã wud0

ydloohu gëv od sìulrgh suìvhqwh dx olhx g*dwwhqguh od sìulrgh vxlydqwh +hq whuph

g*h{sìulhqfh sdu h{hpsoh,1 Hq g*dxwuhv whuphv/ F7 wudgxlw oh frþw g*rssruwxqlwì

dfwxdolvì gh uhvwhu ã o*ìfroh xqh vhxoh dqqìh gh soxv1

616 Pìwkrgh g*hvwlpdwlrq

Oh jdlq dfwxdolvì gh frqwlqxhu ohv ìwxghv xqh vhxoh dqqìh gh soxv/ X7/ hvw mxvwh

lghqwl�ì qrq sdudpìwultxhphqw/ srxuyx txh o*rq frqqdlvvh od glvwulexwlrq I +=,

hw oh idfwhxu g*hvfrpswh �1 Fh uìvxowdw hvw ìwdeol gdqv xq duwlfoh frpsdjqrq

+Pdjqdf hw Wkhvpdu/ 5333,/ txl sursrvh dxvvl xqh pìwkrgh g*hvwlpdwlrq vlpsoh1

Fhooh0fl hvw edvìh vxu oh idlw txh +:, shxw vh uììfuluh=

X7+{�|, @ H
�
I3�+s+{�|,,� �U+I3�+s+{�|n�,,,m{�|> g�| @ V

�
+<,

txl hvw xqh ìtxdwlrq gh prphqw1 Gdqv xq suhplhu whpsv/ rq hvwlph gh od pdqlëuh

od soxv  h{leoh srvvleoh 0 rx píph qrq sdudpìwultxhphqw 0 od suredelolwì s+{�|, gh

ghphxuhu ã o*ìfroh srxu fkdtxh djhqw1 Vl o*rq frqqdñw I hw �/ lo hvw doruv srvvleoh

gh fdofxohu/ srxu ohv djhqwv txl fkrlvlvvhqw gh uhvwhu vfrodulvìv/ od txdqwlwì=

\�| @ I3�+ gs+{�|,,� �U+I3�+ gs+{�|n�,,, +43,

Srxu hvwlphu +<,/ lo vx!w doruv gh uhjuhvvhu gh pdqlëuh dxvvl  h{leoh txh srvvleoh

od txdqwlwì \�| vxu {�| gdqv fhw ìfkdqwloorq +f*hvw ã gluh whov txh g�| @ V, srxu
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rewhqlu X7+=,1 Fhwwh pìwkrgh vxssrvh gh frqqdñwuh od orl ghv %7 � %` hw oh

sdudpëwuh � pdlv q*lpsrvh dxfxqh uhvwulfwlrq vxu od irqfwlrq X7 1

Xqh irlv X7 hvwlpìh/ lo uhvwh ã hvwlphu F7 srxu rewhqlu x7 +ìtxdwlrq+9,,1

Ru/ oh frþw g*rssruwxqlwì F7 v*rewlhqw ã sduwlu ghv uhqghphqwv gx wudydlo x`

+htxdwlrq +;,,1 Srxu vlpsol�hu/ qrxv vxssrvhurqv soxv edv txh x` qh gìshqg

txh gx vdodluh hvsìuì +f*hvw ã gluh srqgìuì gh od suredelolwì gh wudydloohu,/ txl oxl

píph hvw xqh irqfwlrq gx qlyhdx g*ìgxfdwlrq H�| hw gh o*åjh D�| gh o*djhqw=

x` +{�|, @ H +z�|mH�|>D�|,

txh o*rq shxw hvwlphu ã sduwlu ghv grqqìhv gh o*hqtxíwh Hpsorl +yrlu vhfwlrq

51514,1

617 Idfwhxuv g*r�uh hw idfwhxuv gh ghpdqgh

Fh prgëoh shuphw gh phwwuh ã sodw ohv gìwhuplqdqwv ghv fkrl{ gh vfrodulvdwlrq hq

lqfrusrudqw ohv glyhuv ìoìphqwv lqwurgxlwv gdqv o*dqdo|vh ghvfulswlyh1 O*lpsdfw

ghv vdodluhv hw ghv suredelolwìv gh fk÷pdjh hvw phvxuì sdu oh idfwhxu gh ghpdqgh

x` 1 Oh frþw lpsolflwh g*ìgxfdwlrq +suhplhu idfwhxu g*r�uh, hvw frqwhqx gdqv

o*xwlolwì x7 hw od vìohfwlylwì gx v|vwëph +vhfrqg idfwhxu g*r�uh, hvw uhsuìvhqwì sdu

od suredelolwì gh wudqvlwlrq Su+{�|n� m {�|> g�| @ V,1 Od pìwkrgh g*hvwlpdwlrq

fl0ghvvxv qrxv shuphw gh gìgxluh o*ìyroxwlrq gx frþw gh o*ìgxfdwlrq x7 gh +4, od

yduldwlrq ghv gìflvlrqv g�| +5, gh od vìohfwlylwì/ hw +6, gh o*ìyroxwlrq ghv vdodluhv

+x` ,1

Uhpdutxrqv wrxwhirlv txh píph vl x` hvw vwdeoh dx frxuv gh od sìulrgh

+vhfwlrq 51514,/ rq qh shxw vh frqwhqwhu gh uhjdughu o*ìyroxwlrq gh X7 srxu hq

gìgxluh fhooh gh x7 1 Hq h�hw/ oh frþw dfwxdolvì g*rssruwxqlwì F7 gìshqg qrq

vhxohphqw ghv vdodluhv x� pdlv dxvvl gh od vìohfwlylwì S +{�|n�m{�|> g�|,1 Srxu oh

yrlu/ vxssrvrqv txh x` +H�|>D�|, hvw vwdwlrqqdluh +fh txh qrxv dyrqv gìprqwuì ã
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od vhfwlrq suìfìghqwh,1 F7 v*ìfulw doruv=

F7+{�|, @ xW` +H�|cD�|,

.� ^H+Y` +H�|n�>D�| . 4,m{�|> g�| @ Z ,�H+Y` +H�|n�> D�| . 4,m{�|> g�| @ V,`

Vrlw �+{�|, @ S +H�|n� @ H�|.4m{�|> g�| @ V, od suredelolwì/ h{rjëqh srxu o*djhqw/

g*dftxìulu xq qlyhdx g*ìgxfdwlrq vxsìulhxu v*lo uhvwh gdqv oh v|vwëph vfrodluh1

Doruv/ vl fhwwh lqfhuwlwxgh hvw od vhxoh txl d�hfwh ohv vdodluhv ixwxuv=

F7+{�|, @ xW` +H�|> D�|,

.�+{�|,=� ^Y` +H�|> D�| . 4,� Y` +H�| . 4>D�| . 4,`

rü �+{�|, uhsuìvhqwh od vìohfwlylwì gx v|vwëph ìgxfdwli txl shxw ydulhu dx frxuv

gx whpsv1 Dlqvl/ F7 hqwuhpíoh idfwhxuv g*r�uh hw gh ghpdqgh1 Fh frqvwdw hvw

lpsruwdqw/ gdqv od phvxuh rü lo udsshooh txh o*rq qh shxw vh frqwhqwhu g*revhuyhu

o*ìyroxwlrq gh X7 srxu hq gìgxluh fhooh gh x7 1 Hq h�hw/ píph vl ohv vdodluhv vrqw

vwdwlrqqdluhv/ od irqfwlrq F7 ydulhud dyhf od vìohfwlylwì �+=,/ txl/ qrxv o*dyrqv

prqwuì/ d fkdqjì dx frxuv gh od sìulrgh1

7 Hvwlpdwlrq hw uìvxowdwv

Whooh txh qrxv o*dyrqv gìfulwh/ qrwuh pìwkrgh g*hvwlpdwlrq vh gìfrpsrvh hq wurlv

ìwdshv1 Hq suhplhu olhx/ rq hvwlph xq prgëoh glfkrwrpltxh srxu gìfuluh ohv sure0

delolwìv gh frqwlqxhu vhv ìwxghv +s+{�|, gdqv ohv whuphv gx prgëoh,1 Hq ghx{lëph

olhx/ rq xwlolvh ohv ìtxdwlrqv gh Ehoopdq srxu hvwlphu oh jdlq gh uhvwhu xqh dqqìh

vxssoìphqwdluh gdqv oh v|vwëph vfrodluh +X7,1 Ilqdohphqw/ rq xwlolvh ghv hvwlpd0

wlrqv gh irqfwlrqv gh vdodluh rewhqxhv sdu o*hqtxíwh Hpsorl srxu hvwlphu ohv frþwv

gluhfwv gh o*ìgxfdwlrq +x7,1
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714 Gìwhuplqdqwv gh od suredelolwì gh frqwlqxhu gdqv oh v|vw ëph
vfrodluh

Od suhplëuh ìwdsh gh qrwuh pìwkrgh g*hvwlpdwlrq frqvlvwh hq o*hvwlpdwlrq gx

prgëoh glfkrwrpltxh =

g�| @ V +, ]�|� . x A 3

rü ]�| hvw xq hqvhpeoh gh yduldeohv frqvwlwxìhv sdu ohv yduldeohv gh {�| hw sdu ghv

lqwhudfwlrqv hqwuh fhoohv0fl1 O*klvwrluh {�| hvw frqvwlwxìh gh o*dqqìh gh qdlvvdqfh/ gx

qlyhdx vfrodluh/ gx qrpeuh gh uhgrxeohphqwv hw ghv yduldeohv gh frqwh{wh vrflr0

idploldo frpph od wdlooh gh od iudwulh/ o*ìgxfdwlrq hw oh uhyhqx ghv sduhqwv hw oh

wudydlo gh od pëuh1 Elhq txh qrxv vxssrvlrqv od glvwulexwlrq gh x orjlvwltxh hw txh

fhwwh suhplëuh ìwdsh vrlw uìdolvìh sdu pd{lpxp gh yudlvhpeodqfh/ fhwwh hvwlpd0

wlrq shxw v*h�hfwxhu gh pdqlëuh wuëv  h{leoh1 Rq lqwhudjlud hq sduwlfxolhu wrxwhv

ohv yduldeohv vrflrgìprjudskltxhv hw gh frkruwh dyhf ohv yduldeohv lqglfdwulfhv

ghv gl�ìuhqwv qlyhdx{ g*ìgxfdwlrq; hw rq xwlolvhud ghv yduldeohv lqglfdwulfhv srxu

fkdtxh frkruwh1 Vhxov ohv frh!flhqwv hvwlpìv ghv yduldeohv vrflr0gìprjudskltxhv

sdu qlyhdx g*ìgxfdwlrq/ vrqw uhsruwìv gdqv oh wdeohdx 61 Ohv hvwlpdwlrqv ghv

h�hwv0frkruwhv vhurqw gìfulwhv soxv edv1

Frpph qrxv o*dylrqv uhpdutxì gdqv od vhfwlrq 5/ fh vrqw ohv uhgrxeohphqwv

txl frqvwlwxhqw oh gìwhuplqdqw gh od vfrodulvdwlrq oh soxv lpsruwdqw1 Oh idlw

g*dyrlu uhgrxeoì dx prlqv xqh irlv dffurñw od suredelolwì gh txlwwhu o*ìfroh ã

wrxv ohv qlyhdx{/ vdxi oh soxv ìohyì +ã sduwlu gh od olfhqfh 0 suredeohphqw sdu

pdqtxh g*revhuydwlrqv,1 Oh qrpeuh gh uhgrxeohphqwv hvw dxvvl xq idfwhxu lp0

sruwdqw/ sxlvtxh oh idlw g*dyrlu uhgrxeoì soxv g*xqh irlv kdqglfdsh od srxuvxlwh ghv

ìwxghv soxv tx*xq vhxo uhgrxeohphqw +txrltxh qrq vljql�fdwlyhphqw,1 Oh vdodluh

; vdxi dx{ qlyhdx{ ohv soxv ìohyìv dx ghvvxv gh 54 dqv sxlvtxh oh qrpeuh g*revhuydwlrqv ghylhqw
wurs idleoh srxu txh ghv gl�ìuhqfhv hqwuh ohv h�hwv ghv yduldeohv h{solfdwlyhv ã gl�ìuhqwv qlyhdx{
g*ìgxfdwlrq vrlhqw vljql�fdwlyhv
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Qlyhdx 48 49 4: 4; 4< 53 A53
Pëuh dx ir|hu 317; 3147 3166� 3196� 316: 417:�� 031:7�

+317:, +3165, +314<, +3166, +317<, +3173, +3175,
Wdlooh gh iudwulh 03145� 03138 03138 03147�� 3137 03137 3134

+313:, +3138, +3136, +3139, +3143, +313:, +313;,
Sduhqwv= 4195�� 4178�� 4164�� 03175 0317; 3156 3144
Hwxghv vxsìulhxuhv +31:4, +316<, +3156, +3175, +319;, +3173, +3197,
Sduhqwv= 4135�� 31;6�� 3154 031<<�� 031:9 0315; 03157
O|fìh +316;, +3159, +314:, +3173, +3197, +316:, +318:,
Sduhqwv= 4133 3153 4156�� 4145�� 4159�� 4169�� 03145
orj+vdodluh, +3197, +3176, +3157, +316;, +3198, +317<, +318:,
4 Uhgrxeohphqw 04147�� 03193�� 03163�� 031:9�� 0417;�� 031<<�� 3143

+3179, +315;, +3148, +315:, +318;, +3165, +3166,
A4 Uhgrxeohphqw 041<7�� 04169�� 0319;�� 04164�� 0513:�� 0413<�� 0316:

+317:, +315:, +3148, +3159, +3189, +3164, +315<,

Qrwh= Ohv h�hwv0frkruwhv hvwlpìv qh vrqw sdv uhsruwìv lfl1 W vljql�h �vljql�fdwli ã
43(�/ hw WW �vljql�fdwli ã 8(�1

Wdeoh 6= Gìwhuplqdqwv gh od suredelolwì gh frqwlqxhu vhv ìwxghv

ghv sduhqwv d xq h�hw srvlwli vxu od srxuvxlwh ghv ìwxghv1 Fhw h�hw suhqg gh

o*dpsohxu dyhf oh qlyhdx vfrodluh frpph gdqv ohv grqqìhv dpìulfdlqhv h{sorlwìhv

sdu Pduh ^4<;3`1 Fhw h�hw q*hvw vljql�fdwli fkh} qrxv tx*dx{ qlyhdx{ ohv soxv

ìohyìv +suhplëuh/ whuplqdoh hw suhplhu f|foh xqlyhuvlwdluh,1 Dx{ qlyhdx{ ohv soxv

edv +wurlvlëph/ vhfrqgh hw suhplëuh,/ f*hvw soxw÷w oh qlyhdx g*ìgxfdwlrq txh oh

uhyhqx ghv sduhqwv txl vhpeoh lpsruwhu1 Fhfl vxjjëuh txh oh vrxwlhq vfrodluh sdu

ohv sduhqwv srxuudlw íwuh gìwhuplqdqw gdqv ohv wrxwhv suhplëuhv dqqìhv gx o|fìh1

Od suìvhqfh gh od pëuh dx ir|hu vhpeoh dyrlu xq h�hw srvlwli vxu od srxuvxlwh ghv

ìwxghv/ elhq tx*lo qh vrlw mdpdlv vljql�fdwli/ vdxi dx qlyhdx EDF.51 Od wdlooh

gh od iudwulh vhpeoh djlu qìjdwlyhphqw/ pdlv oh frh!flhqw q*hvw vljql�fdwli tx*dx

qlyhdx 4; +whuplqdoh,/ frpph vl ohv sduhqwv duelwudlhqw hqwuh txdqwlwì hw txdolwì

ghv hqidqwv1 Dx wrwdo/ qrv uìvxowdwv vrqw wuëv vlplodluhv ã fhx{ rewhqxv sdu Pduh

^4<;3` hw Fdphurq hw Khfnpdq ^4<<;` vxu grqqìhv dpìulfdlqhv<1

<Wrxwhirlv/ frpph o*rqw prqwuì Fdphurq hw Khfnpdq/ 4<<;/ fhv hvwlpdwlrqv gìshqghqw ehdx0
frxs gh o*k|srwkëvh g*devhqfh g*kìwìurjìqìlwì shuvlvwdqwh hqwuh lqglylgxv hw grqf g*ìyhqwxhov
h�hwv gh vìohfwlrq1
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O*remhw sulqflsdo gh fhwwh ìwxgh frqvlvwh ã frpsuhqguh od prqwìh gh od vfr0

odulvdwlrq1 D�q g*lvrohu o*h�hw frkruwh vxu od vfrodulvdwlrq/ qrxv dyrqv fdofxoì od

suredelolwì gh uhvwhu ã o*ìfroh =

gs+{�|, @ 4

4 . h3~�|e�
+44,

hq �{dqw ohv yduldeohv vrflridploldohv ã ghv ydohxuv ìjdohv ã ohxu pr|hqqh gdqv od

srsxodwlrq vxu wrxw o*ìfkdqwloorq1 Rq suhqg dlqvl hq frpswh o*ìyhqwxhooh ìyrox0

wlrq ghv dxwuhv gìwhuplqdqwv gh o*ìgxfdwlrq vxu od sìulrgh/ frpph sdu h{hpsoh

o*dffurlvvhphqw gx qlyhdx g*ìgxfdwlrq ghv sduhqwv1 Sxlv/ qrxv dyrqv uhwudfì gdqv

oh judskltxh ; o*ìyroxwlrq gh od suredelolwì suìglwh sdu o*ìtxdwlrq +44, srxu ohv

frkruwhv g*lqglylgxv qìv hqwuh 4<96 hw 4<:6/ hw srxu fkdtxh qlyhdx vfrodluh1 Rq

yrlw txh oh wdx{ gh vfrodulvdwlrq v*dffurñw gh pdqlëuh vljql�fdwlyh srxu ohv qlyhdx{

whuplqdoh +4; dqv, hw vxuwrxw suhplëuh +4: dqv,1 O*ìyroxwlrq ghv gìwhuplqdqwv

vrflr0idploldx{ gx wdx{ gh vfrodulvdwlrq q*d grqf txh shx gh srxyrlu h{solfdwli

gh o*ìyroxwlrq vxu od sìulrgh1 F*hvw grqf gdqv od vwuxfwxuh gx prgëoh +frþw gh

o*ìgxfdwlrq/ vìohfwlylwì rx vdodluhv, tx*lo idxw fkhufkhu od udlvrq gh od prqwìh gh

od vfrodulvdwlrq

715 Oh jdlq dfwxdolvì gh uhvwhu gdqv oh v|vwëph vfrodluh

Qrxv hvwlprqv pdlqwhqdqw oh jdlq dfwxdolvì ã ìwxglhu xqh vhxoh dqqìh gh soxv

X7 hq frqvwuxlvdqw od yduldeoh grqqìh sdu o*ìtxdwlrq +43,1 Srxu fh idluh/ qrxv

vxssrvhurqv txh � @ 3=<8 hw qrxv dgrswhurqv o*k|srwkëvh txh od irqfwlrq I hvw

gìulyìh g*xqh orl orjlvwltxh1 Rq dxud doruv =

I3�+s, @ orj+
s

4� s
, U+{, @ orj+{,� orj+4� {,

Srxu hvwlphu X7 gh pdqlëuh  h{leoh hq xwlolvdqw +43,/ lo vx!w gh uìjuhvvhu \�|

vxu ghv yduldeohv ]�| frqvwuxlwhv ã sduwlu ghv yduldeohv gh {�|> sdu od pìwkrgh ghv
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prlqguhv fduuìv ruglqdluhv/ frpph rq o*d h{soltxì gdqv od vhfwlrq suìfìghqwh1 Rq

d=

\�| @ ]�|e� � � orj ^4 . h{s+]�|n�e�,` @ ]�|� . ��| +45,

Oh fdofxo gh od yduldqfh gh e� grlw qìdqprlqv whqlu frpswh gx idlw txh � hvw

hvwlpì hq suhplëuh ìwdsh/ hw g*xqh srvvleoh kìwìurvfìgdvwlflwì +yrlu fdofxov gh

o*ìfduw w|sh hq dqqh{h,1 Ohv frh!flhqwv hvwlpìv e� ghv yduldeohv olìhv dx frqwh{wh

vrflr0idploldo vrqw suìvhqwìv gdqv oh wdeohdx 71 Rq uhpdutxhud/ gh idêrq jìqìudoh/

txh ohv frh!flhqwv vrqw shx vrxyhqw vljql�fdwliv1 Oh uhyhqx ghv sduhqwv djlw

hq jìqìudo srvlwlyhphqw hw oh qlyhdx vfrodluh dwwhlqw sdu ohv sduhqwv dffurñw oh

uhqghphqw pr|hq gh od srxuvxlwh ghv ìwxghv/ pdlv/ gh idêrq vljql�fdwlyh/ dx{

qlyhdx{ g*ìgxfdwlrq ohv soxv edv vhxohphqw +49 hw 4:,1 Od yduldeoh gìqrwdqw od

suìvhqfh gh od pëuh dx ir|hu hvw shx vljql�fdwlyh hw fkdqjh gh vljqh wuëv vrxyhqw1

Oh idlw g*dyrlu uhgrxeoì/ hw oh qrpeuh gh uhgrxeohphqwv dedlvvh oh uhqghphqw sulyì

gh o*ìgxfdwlrq/ vxjjìudqw txh ohv uhgrxeohphqwv vrqw xq frqwu÷oh dx prlqv sduwlho

gh o*kìwìurjìqìlwì lqrevhuyìh1 Oh qrpeuh gh iuëuhv hw vrhxuv d�hfwh qìjdwlyhphqw

oh jdlq g*xqh dqqìh vxssoìphqwdluh/ vxuwrxw dx{ qlyhdx{ g*ìgxfdwlrq ohv soxv edv1

Who txh qrxv o*hvwlprqv/ o*h�hw gh od frkruwh vxu oh jdlq g*xqh dqqìh vxs0

soìphqwdluh/ X7 hvw gl!floh ã lqwhusuìwhu= shx gh whqgdqfhv fodluhv vh gìjdjhqw1

Srxu fkdtxh qlyhdx vfrodluh/ oh judskltxh < hq wudfh o*ìyroxwlrq pr|hqqh srxu

ohv frkruwhv g*djhqwv qìv hqwuh 4<96 hw 4<:61 Frpph qrxv o*dyrqv idlw srxu ohv

suredelolwìv gh vfrodulvdwlrq/ qrxv dyrqv �{ì od ydohxu ghv h{solfdwlyhv dxwuhv txh

od gdwh gh qdlvvdqfh ã ohxu pr|hqqh srxu wrxw o*ìfkdqwloorq/ d�q gh vh frqfhqwuhu

vxu ohv h�hwv sxuv ghv frkruwhv1 Hq jìqìudo/ o*ìyroxwlrq gh X7 qh gìyrloh dxfxqh

whqgdqfh fodluh/ ã od kdxvvh rx ã od edlvvh dx frxuv gh od sìulrgh hvvhqwlhoohphqw

ã fdxvh gh sureoëphv gh vljql�fdwlylwì1 Xqh h{fhswlrq hvw shxw íwuh oh qlyhdx whu0
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Qlyhdx 48 49 4: 4; 4< 53 A53
Wdlooh gh Iudwulh 0313: 03135 3136 03149 3138 03135 03134

+313:, +3138, +3137, +313;, +313<, +3139, +3136,
Pëuh dx Ir|hu 3163 03144 03149 315< 03186 4159 03157

+3179, +3163, +3155, +3173, +3176, +3165, +314:,
Sduhqwv= 3165 3169 31<3 0314: 03188 0313: 3136
Hwxghv Vxsìulhxuhv +319:, +3169, +315:, +3189, +3194, +3165, +3158,
Sduhqwv= 3159 3193 317< 3166 3178 315: 313:
Hwxghv Vhfrqgdluhv +316:, +3158, +3154, +3185, +318:, +3163, +3157,
Orj+Vdodluh sduhqwv, 31:5 0318; 3153 3139 3156 31<; 03137

+3198, +316<, +315:, +317<, +318<, +3178, +3153,
4 uhgrxeohphqw 0318: 03165 3157 3176 031:; 031<3 3145

+3186, +3164, +3156, +317;, +3196, +316;, +3155,
A5 uhgrxeohphqwv 031:9 031:< 3146 314: 04165 031<4 0314;

+3183, +315;, +3153, +3178, +318:, +3163, +3147,
Qrwh= Frh!flhqwv gx uhqghphqw dfwxdolvì g*xqh vhxoh dqqìh g*ìwxgh vxssoìphqwdluh1 Hv0
wlpdwlrq hq ghx{ ìwdshv/ whqdqw gh frpswh gh o*kìwìurvfìgdvwlflwì1 Od ghuqlëuh ìtxdwlrq
lqfoxw ghx{ lqglfdwulfhv gh EDF.7 hw EDF.81 W vljql�h �vljql�fdwli ã 43(�/ hw WW

�vlqjl�fdwli ã 8(�1

Wdeoh 7= Uhqghphqw dfwxdolvì g*xqh vhxoh dqqìh vxssoìphqwdluh g*ìfroh

plqdoh +4;,/ txl vhpeoh frqqdñwuh xqh kdxvvh srxu ohv wrxwhv ghuqlëuhv frkruwhv

+4<:404<:6,1

Ilqdohphqw/ elhq txh oh idfwhxu � qh vrlw sdv lghqwl�ì 0lo idxw oh �{hu srxu

fdofxohu \�|0/ ohv hvwlpdwlrqv ghv h�hwv frkruwhv vrqw shx vhqvleohv dx{ yduldwlrqv

gh vd ydohxu1 Vrxoljqrqv wrxwhirlv txh o*h�hw ghv yduldeohv h{solfdwlyhv ohxu hvw

vhqvleoh431

Dlqvl/ od kdxvvh gh od vfrodulvdwlrq uhpdutxìh gdqv oh judskltxh ;/ txl sruwdlw

vxu ohv qlyhdx{ 4:/ 4; hw 53 qh vhpeoh txh wuëv sduwlhoohphqw sulvh hq frpswh sdu

o*ìyroxwlrq gh X7 1 Lo hvw qìdqprlqv wuëv gl!floh g*dydqfhu xqh lqwhusuìwdwlrq ghv

yduldwlrqv gh X7 hq whuph gh x7 1 Hq h�hw/ pdojuì od vwdelolwì ghv vdodluhv vxu od

sìulrgh/ qrxv dyrqv yx soxv kdxw tx*lo hvw qìfhvvdluh g*hvwlphu F7 d�q gh whqlu

frpswh gh o*ìyroxwlrq gh od vìohfwlylwì gx v|vwëph ìgxfdwli dx frxuv gh od sìulrgh1

43Qrxv qh frpphqwhurqv sdv fhv uìvxowdwv lfl1 Xqh yhuvlrq suìfìghqwh gh fh sdslhu/ glvsrqleoh
dxsuëv ghv dxwhxuv uìdolvh fh �whvw� gh vhqvlelolwì/ srxu q frpsulv hqwuh 31;3 hw 31<<1 Qrxv dyrqv
dxvvl ìydoxì od urexvwhvvh gh qrv uìvxowdwv dx uhpsodfhphqw g*xqh orl orjlvwltxh sdu xqh orl
qrupdoh1
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Ilqdohphqw/ o*hvwlpdwlrq gh X7 shuphw dxvvl g*dyrlu xqh lgìh gx frpsruwh0

phqw gh od ydohxu g*rswlrq gh o*ìgxfdwlrq dx frxuv gh od sìulrgh1 Hq h�hw/ fh

whuph hvw gluhfwhphqw lghqwl�ì sdu ohv grqqìhv=

H ipd{iY7�|n� � Y`�|n�> 3jm{�|> g�| @ Vj @ H
�
�U+�I3�+s+{�|n�,,,m{�|> g�| @ V

�
@ I3�+s+{�|,, . X7

Dlqvl/ od kdxvvh gh od vfrodulvdwlrq dx qlyhdx suhplëuh srxuudlw dyrlu ìwì

gìfohqfkìh sdu o*dffurlvvhphqw gh od ydohxu g*rswlrq olìh ã od sduwlflsdwlrq dx

v|vwëph ìgxfdwli ã fh qlyhdx1 Hq h�hw/ oh whuph X7 ydulh shx dx qlyhdx suhplëuh/

doruv txh s+{�|, v*dffurñw1

Dx qlyhdx whuplqdoh fhshqgdqw/ X7 v*dffurñw oìjëuhphqw1 Lo v*djlw grqf gh

vdyrlu vl fhwwh ìyroxwlrq uh ëwh xq dffurlvvhphqw gx uhqghphqw lqvwdqwdqì x7 /

rx vl hooh wudgxlw od prlqguh vìohfwlylwì gx v|vwëph ìgxfdwli ã fh qlyhdx +yrlu

judskltxh 8,1 Srxu frqfoxuh/ qrxv dyrqv yx tx*lo hvw qìfhvvdluh g*hvwlphu F7 / fh

txh qrxv idlvrqv pdlqwhqdqw1

716 O*hvwlpdwlrq ghv frþwv g*ìgxfdwlrq

Srxu hvwlphu o*ìyroxwlrq ghv frþwv g*ìgxfdwlrq vxu od sìulrgh/ od qrq lghqwl�fdwlrq

gh od glvwulexwlrq ghv fkrfv vxu ohv suìiìuhqfhv/ I> d xqh frqvìtxhqfh lpsruwdqwh1

Hq h�hw/ lo hvw elhq frqqx txh gdqv ohv prgìohv gh fkrl{ glvfuhw/ od yduldqfh

ghv fkrfv q*hvw sdv lghqwl�ìh hw hvw wudglwlrqhoohphqw �{ìh ã xqh ydohxu ìjdoh ã

41 Fhfl vh wudgxlw sdu oh idlw txh o*ìfkhooh ghv irqfwlrqv ydohxuv/ ghv irqfwlrqv

g*xwlolwì rx ghv irqfwlrqv frpsrvìhv/ frpph oh jdlq gh uhvwhu ã o*ìfroh xqh dqqìh

vxssoìphqwdluh/ X7 / q*hvw sdv lghqwl�ìh1 Ru/ srxu fdofxohu ohv frþwv gh o*ìgxfdwlrq

grqqìv sdu o*ìtxdwlrq +:,/ rq xwlolvh o*ìydoxdwlrq gh X7 txh o*rq ylhqw gh idluh hw

o*ìydoxdwlrq prqìwdluh ghv jdlqv vxu oh pdufkì gx wudydlo/ F7 / hq xwlolvdqw ohv

vdodluhv shuêxv1 Lo idxw grqf wurxyhu xqh uhvwulfwlrq lghqwl�dqwh txl shuphwwuh gh
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uhqguh frkìuhqwhv ohv ìfkhoohv gh fhv ghx{ whuphv X7 hw F71

Rq vxssrvhud grqf txh I q*hvw frqqxh tx*ã xq idfwhxu g*ìfkhooh � suëv1 Qrxv

vxssrvhurqv hq rxwuh txh � shxw gìshqguh gh {�|/ vl elhq txh I v*ìfulw pdlqwhqdqw=

I +xm{�|, @ J+
x

�+{�|,
, rü J hvw od irqfwlrq gh uìsduwlwlrq g*xq orjlw vlpsoh

O*ìtxdwlrq gh prphqw +<,/ gì�qlvvdqw X7 hvw doruv prgl�ìh hq srqgìudqw vhv

gl�ìuhqwv whuphv sdu ohv whuphv gh yduldqfh =

X7+{�|, @ �+{�|,=J
3�+s+{�|,,� �=H

�
�+{�|n�,=U+�J3�+s+{�|n�,,,m{�|> g�| @ V

�
+46,

Rq yrlw gh pdqlëuh fodluh gdqv o*ìtxdwlrq +46, txh � �fdoleuh� o*lpsruwdqfh uho0

dwlyh gh X7 sdu udssruw ã X` gdqv o*hvwlpdwlrq gh x7 1 Lo idxw ghv k|srwkëvhv

vxssoìphqwdluhv srxu lghqwl�hu �+=, txh qrxv h{solflwrqv soxv edv1 Qrxv suìflvrqv

g*derug ohv k|srwkëvhv txh qrxv idlvrqv vxu ohv jdlqv gh od vruwlh gx v|vwëph ìg0

xfdwli1

Hq vxlydqw od olwwìudwxuh dfwxhooh vxu ohv lqyhvwlvvhphqwv hq fdslwdo kxpdlq

+sdu h{hpsoh Nhdqh hw Zroslq/ 4<<9,/ qrxv vxssrvhurqv g*derug txh xW` v*ìfulw=

xW` +{�|, @ H +z�|m{�|> W�| @ 4, =S +W�| @ 4m{�|,

rü W�| @ 4 vl o*djhqw wudydlooh/ hw 3 vlqrq1 Fhwwh gì�qlwlrq gh xW` uhylhqw ã

grqqhu xqh xwlolwì ìtxlydohqwh ã }ìur iudqf vl o*djhqw qh wudydlooh sdv/ qìjoljhdqw

ohv doorfdwlrqv fk÷pdjh/ hw od srvvlelolwì gh wudqvihuwv idploldx{ +yrlu qrwh 7,1

Fhwwh vsìfl�fdwlrq uhqg dlvìh o*hvwlpdwlrq gh xW` 1 Qrxv qrxv dssx|rqv vxu

o*h{wuíph vwdelolwì ghv uhqghphqwv gh o*ìgxfdwlrq dx frxuv gh od sìulrgh frpph

qrxv o*dyrqv prqwuì soxv kdxw srxu hvwlphu xW` hq q*xwlolvdqw txh od ydjxh gh

4<<6 gh o*hqtxíwh ITS1 O*lqwìuíw gh fhwwh gìpdufkh hvw txh qrxv glvsrvrqv gdqv

ITS g*xqh qrphqfodwxuh gh glso÷ph soxv gìwdlooìh/ qrxv shuphwwdqw g*hvwlphu
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oh uhqghphqw vdoduldo gh o*ìgxfdwlrq srxu wrxv ohv qlyhdx{ hqwuh 48 hw 56144 Qrxv

uhjuhvvrqv od yduldeoh=

VDO�| @

�
z�| vl W�| @ 4
3 vl W�| @ 3

vxu ghv lqglfdwulfhv gh qlyhdx vfrodluh dx vhqv rü qrxv o*dyrqv gì�ql suìfìghp0

phqw/ hw vxu ghv lqglfdwulfhv g*h{sìulhqfh mxvtx*ã 58/ sxlv vxu xq sro|q÷ph

txdgudwltxh gh 58 ã 931 Fhv frh!flhqwv qrxv shuphwwhqw g*lpsxwhu ã fkdtxh lq0

glylgx gh qrwuh ìfkdqwloorq xqh xwlolwì lqvwdqwdqìh gh wudydloohu gxW` / dlqvl tx*xqh

hvsìudqfh gh ydohxu dfwxdolvìh gY` gh wudydloohu1 F7 hvw pdlqwhqdqw lghqwl�ìh1

Srxu hvwlphu X7/ lo idxw hqfruh frqqdñwuh �1 D�q gh uhqguh ohv ìfkhoohv gh X7

hw F7 frpsdudeohv/ qrxv vxssrvrqv txh �2+{�|, @ ydu+VDO�|m{�|,/ fh txl uhylhqw

ã ìfuluh=

ydu+%7 � %` , @ ydu+%` , +47,

fh txl yudl hq sduwlfxolhu vl o*rq vxssrvh tx*lo q*| d sdv gh fkrfv gh suìiìuhqfhv

vxu ohv frþwv g*ìgxfdwlrq +%7 @ 3,1 Qrxv hvwlprqv �+=, frqmrlqwhphqw ã x` +=,

sdu xqh surfìgxuh gh svhxgr0pd{lpxp gh yudlvhpeodqfh1 Qrxv xwlolvrqv doruv

o*ìtxdwlrq +9, srxu hvwlphu x7 1

Ohv h�hw0frkruwhv ghv x7 dlqvl hvwlpìv vrqw gìfulwv gdqv oh judskltxh 431 Ohv

uhqghphqwv dlqvl hvwlpìv vrqw idleohphqw vljql�fdwliv +ohv ìfduwv w|shv vrqw lpsru0

wdqwv, hw wuëv lqvwdeohv1 Od uhvwulfwlrq +47, q*hvw grqf sdv wuëv lghqwl�dqwh/ hw lo

idxgudlw grqf shxw íwuh oxl hq vxevwlwxhu xqh dxwuh/ plhx{ irqgìh wkìrultxhphqw1

D�q g*dpìolruhu od suìflvlrq gh qrv hvwlpdwhxuv/ qrxv dyrqv dxvvl hvwlpì

xq prgëoh rü x` +{�|, @ orj+z�|,451 Hq soxv gh whqlu frpswh g*xqh srwhqwlhooh

dyhuvlrq srxu oh ulvtxh/ fhwwh pìwkrgh shuphw gh vxssrvhu oìjlwlphphqw txh %`
44Fh txl q*hvw srvvleoh gdqv o*hqtxíwh Hpsorl txh srxu ohv qlyhdx{ 47/48/4;/53/54 hw 56/

frpph qrxv o*dyrqv h{soltxì gdqv od vhfwlrq 51
45Ohv sdudpëwuhv q gh *L}� ' fq n 0 vrqw vwdeohv vxu od sìulrgh ;30<61
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hvw krprvfìgdvwltxh/ vl elhq txh �2+{�|, @ �21 Pdojuì ohv jdlqv gh suìflvlrq

rewhqxv/ ohv frþwv vxemhfwliv ghphxuhqw wrxmrxuv vwdeohv vxu od sìulrgh1

Dx wrwdo/ txhooh txh vrlw od sulvh hq frpswh gh o*dyhuvlrq srxu oh ulvtxh gdqv

fh prgëoh/ qrv uìvxowdwv vxjjëuhqw tx*xqh irlv sulvh hq frpswh o*ìyroxwlrq gh

od vìohfwlylwì dx frxuv gh od sìulrgh/ ohv uhqghphqwv lqvwdqwdqìv gh o*ìgxfdwlrq

q*rqw sdv ìyroxì dx frxuv gh od sìulrgh1 Lo vhpeoh grqf txh f*hvw vhxohphqw ohv

ydohxuv g*rswlrq txl dlhqw ìyroxì dx orqj gh fhwwh sìulrgh1 Glw dxwuhphqw od

vhxoh judqghxu txl v*hvw dffuxh dx frxuv gh od sìulrgh hvw od ydohxu g*rswlrq gh

ghphxuhu gdqv oh v|vwëph ìgxfdwli hq suhplëuh hw whuplqdoh/ prlqv ã fdxvh gh od

uìgxfwlrq ghv frþwv gh vfrodulvdwlrq/ txh juåfh ã xqh soxv judqgh shuplvvlylwì gx

v|vwëph/ hq sduwlfxolhu gdqv o*hqvhljqhphqw vxsìulhxu1

8 Frqfoxvlrq1

Qrxv dyrqv ìwxglì ohv fdxvhv gh od prqwìh gh od vfrodulvdwlrq hq Iudqfh1 O*dqdo|vh

ghvfulswlyh uìdolvìh gdqv od vhfwlrq 515 vxjjëuh txh ohv idfwhxuv olìv ã od ghpdqgh

+prqwìh gx fk÷pdjh ghv mhxqhv hw ghv prlqv glso÷pìv, q*dxudlhqw sdv hx xq lp0

sdfw vljql�fdwli1 F*hvw srxutxrl qrxv qrxv wrxuqrqv yhuv ohv idfwhxuv olìv ã o*r�uh

g*ìgxfdwlrq +edlvvh gh od vìohfwlylwì gx v|vwëph ìgxfdwli/ dedlvvhphqw ghv frþwv

gh o*ìgxfdwlrq,1 Qrxv wurxyrqv txh fhv idfwhxuv srxuudlhqw dyrlu mrxì dx frxuv

gh od sìulrgh1 O*ìydoxdwlrq gh ohxu lpsruwdqfh uhvshfwlyh qìfhvvlwh gh frqvwuxluh

xq prgëoh rü fhv idfwhxuv gìwhuplqhqw vìsduìphqw od gìflvlrq gh txlwwhu/ rx qrq/

o*ìfroh1 Fhwwh dpelwlrq uhtxlhuw o*hvwlpdwlrq g*xq prgëoh g|qdpltxh gh fkrl{

glvfuhw1 Xq who prgëoh hvw hvwlpì vxu ohv grqqìh gh o*hqtxíwh ITS/ ã o*dlgh g*xqh

pìwkrgh ruljlqdoh/ lqvsluìh gh Krw} hw Ploohu^4<<6`1 Ohv k|srwkëvhv lghqwl�dqwhv

vrqw iruwhv1 Frqglwlrqqhoohphqw ã fhoohv0fl/ lo vhpeoh qìdqprlqv srvvleoh gh frq0

foxuh txh od edlvvh gh od vìohfwlylwì gx v|vwëph ìgxfdwli hvw od sulqflsdoh fdxvh gh
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od prqwìh gh od vfrodulvdwlrq srxu ohv mhxqhv krpphv qìv hqwuh 4<96 hw 4<:61

O*ìwxgh gh od vhqvlelolwì ghv uìvxowdwv ã fhuwdlqhv k|srwkëvhv g*lghqwl�fdwlrq

shxw frqvwlwxhu xq surorqjhphqw xwloh gh fh wudydlo1 Od sulvh hq frpswh gh

o*kìwìurjìqìlwì lqglylgxhooh gdqv qrwuh fdguh g*dqdo|vh frqvwlwxh xq dxwuh sur0

orqjhphqw gh qrwuh ìwxgh/ fdu hq o*ìwdw/ qrv hvwlpdwhxuv shxyhqw íwuh hqwåfkìv

g*xq eldlv gh vìohfwlrq lpsruwdqw +Fdphurq hw Khfnpdq ^4<<;`,1 Xqh whooh hvwl0

pdwlrq shuphwwudlw gh soxv gh uhqguh fuìgleoh xqh xwlolvdwlrq gh qrv sdudpëwuhv

vwuxfwxuhov srxu vlpxohu o*h�hw gh srolwltxhv ìfrqrpltxhv +yrlu Nhdqh hw Zroslq

^4<<9`,1

Ilqdohphqw/ qrxv shqvrqv txh fh wudydlo/ hq glvwlqjxdqw fodluhphqw ghx{ idf0

whxuv g*r�uh +vìohfwlrq hw frþw g*ìgxfdwlrq,/ vrxoëyh od txhvwlrq gh o*rswlpdolwì

g*xqh srolwltxh ìgxfdwlyh txl pdulhudlw fhv ghx{ lqvwuxphqwv1 Fhwwh txhvwlrq

q*hvw sdv/ ã qrwuh frqqdlvvdqfh uìvroxh wkìrultxhphqw/ hw frqvwlwxh ã qrv |hx{ xq

hqmhx lpsruwdqw srxu od gì�qlwlrq g*xqh srolwltxh g*ìgxfdwlrq1
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9 Eleolrjudsklh

Ed|hw/ D1/ hw F1/ Fdvhv/ 4<<9/ �Hduqlqjv Lqhtxdolw| lq Iudqfh= hyroxwlrq

4<9:04<<4�/ LQVHH/ ZS<94:1

Ehfnhu/ J1/ 4<:8/ Kxpdq Fdslwdo/ Fklfdjr XS= Fklfdjr1

Eho}lo/ F1/ hw M1/ Kdqvhq/ 4<<</ �Hvwlpdwlqj wkh Uhwxuqv wr Hgxfdwlrq

iurp d Qrq0Vwdwlrqdu| G|qdplf Surjudpplqj Prgho�/ LVD ZS/ Erqq1

Fdphurq/ V1Y1/ hw M1M1/ Khfnpdq/ 4<<;/ �Olih0F|foh Vfkrrolqj dqg G|0

qdplf Vhohfwlrq Eldv= Prghov dqg Hylghqfh iru Ilyh Frkruwv ri Dphulfdq Pdohv�/

Mrxuqdo ri Srolwlfdo Hfrqrp|/ 439=59506661

Frqzd|/ \1/ D1/Phoqln hw P1D1/Sroodwvfkhn/ 4<:6/ �Wkh Rswlrq Ydoxh

ri Hgxfdwlrq dqg wkh Rswlpdo Sdwk iru Lqyhvwphqw lq Kxpdq Fdslwdo�/ Lqwhuqd0

wlrqdo Hfrqrplf Uhylhz/ 7540768>

Frvohww/ V1U1/ 4<<7/ �Hvwlpdwlrq iurp Hqgrjhqhrxv Vwudwl�hg Vdpsohv� lq

hgv Pdggdod/ Udr dqg Ylqrg/ Kdqgerrn ri Vwdwlvwlfv/ Qruwk Kroodqg= Dpvwhu0

gdp/ 44=40741

Hfnvwhlq/ ]1/ hw N1/Zroslq/ 4<;</ �Wkh Vshfl�fdwlrq dqg Hvwlpdwlrq ri

G|qdplf Glvfuhwh Fkrlfh Prghov�/ Mrxuqdo ri Kxpdq Uhvrxufhv/ 57=8950<;1

Hoedxp/ P1 hw R1/Pdufkdqg/ 4<<7/ �Hpsorl hw Fk÷pdjh ghv Mhxqhv gdqv

ohv Sd|v Lqgxvwuldolvìv= od Vsìfl�flwì Iudqêdlvh�/ Wudydlo hw Hpsorl/ 8;=44404541

Hplq/ M1F1/ hw S1/ Idoorxug/ 4<<9/ �O*ìwdw gx v|vwëph ìgxfdwli iudqêdlv�/

hgv LQVHH/ Grqqìhv Vrfldohv/ LQVHH=Sdulv/ 7307:1

Hvwudgh/ P1D1/ hw F1/ Plqql/ 4<<9/ �Od Kdxvvh gx Qlyhdx gh Irupdwlrq�/

LQVHH Suhplëuh/ 7;;=8808;1

Jrx{/ G1 hw H1/Pdxulq/ 4<<7/ �Hgxfdwlrq/ H{shulhqfh hw Vdodluhv= Whq0

gdqfhv Uìfhqwhv hw Hyroxwlrqv gh Orqj Whuph�/ Hfrqrplh hw Suìylvlrq/ 449=4880
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4:61

Khfnpdq/ M1M1/ U1 OdOrqgh hw M1 Vplwk/ 5333/ �Wkh hfrqrplfv dqg

hfrqrphwulfv ri dfwlyh oderu pdunhw surjudpv� lq Dvkhqihowhu hw Fdug/ Kdqgerrn

ri Oderxu Hfrqrplfv/ LLLD/ Qruwk Kroodqg1

Khfnpdq/ M1M1/ O1/Orfkqhu hw F1/Wdehu/ 4<<;/ �Jhqhudo0Htxloleulxp

Wuhdwphqw H�hfwv= D Vwxg| ri Wxlwlrq Srolf|�/ Dphulfdq Hfrqrplf Uhylhz/

;;=6;406;81

Krw}/ Y1M1/ hw U1D1/ Ploohu/ 4<<6/ �Frqglwlrqdo Fkrlfh Suredelolwlhv dqg

wkh Hvwlpdwlrq ri G|qdplf Prghov�/ Uhylhz ri Hfrqrplf Vwxglhv/ 93=7<:085<1

Nhdqh/ P1 hw N1/Zroslq/ 4<<9/ �Wkh Fduhhu Ghflvlrqv ri \rxqj Phq�/

Mrxuqdo ri Srolwlfdo Hfrqrp|/ 438=7:608551

Nrggh/ G1D1/ 4<;;/ �Xqhpsor|phqw H{shfwdwlrqv dqg Kxpdq Fdslwdo Iru0

pdwlrq/ Hxurshdq Hfrqrplf Uhylhz/ 65=4978049931

Pdjqdf/ W1/ hw G1/Wkhvpdu/ 5333/ �Lghqwli|lqj G|qdplf Glvfuhwh Ghfl0

vlrq Surfhvvhv�/ ã sdudñwuh gdqv Hfrqrphwulfd/ glvsrqleoh vxu oh vlwh

^kwws=22zzz1lqud1iu2Lqwhuqhw2Ghsduwhphqwv2HVU2XU2ohd2zs2zs33351sgi`

Pdqvnl/ F1I1/ 4<<6/ �G|qdplf Fkrlfhv lq Vrfldo Vhwwlqjv�/ Mrxuqdo ri

Hfrqrphwulfv/ 8;=45404691

Pduh/ U1G1/ 4<;3/ �Vrfldo Edfnjurxqg dqg Vrfldo Frqwlqxdwlrq Ghflvlrqv�/

Mrxuqdo ri wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ :8=5<806381

Plfnohzuljkw/ M1/ P1Shduvrq/ V1/Vplwk/ 4<;</ �Xqhpsor|phqw dqg Hduo|

Vfkrro Ohdylqj�/ LIV Orqgrq1

Survw/ D1V/ +4<<;,/ �O*ìgxfdwlrq Qdwlrqdoh ghsxlv od Oleìudwlrq�/ Fdklhuv

Iudqêdlv/ 5;8/ Od Grfxphqwdwlrq Iudqêdlvh= Sdulv1

Uxvw/ M1/ 4<<7/ �Vwuxfwxudo Hvwlpdwlrq ri Pdunry Ghflvlrq Surfhvvhv� lq hgv

Hqjoh hw PfIdgghq/ Kdqgerrn ri Hfrqrphwulfv/ Qruwk Kroodqg=Dpvwhugdp/ LY=

6:



63;404761

Zdvphu/ H1/ 4<<;/ �Vrph Oderu Pdunhw Frqvhtxhqfhv ri Ghprjudsklf

Wuhqgv= XV dqg Iudqfh 4<970<:/ FHS/ OVH1
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D Fdofxo gh o*ìfduw w|sh gh o*hvwlpdwhxu

O*remhw gh fhwwh dqqh{h hvw gh idluh oh fdofxo gh o*ìfduw w|sh ghv hvwlpdwhxuv gh

X7 1 Qrwrqv ] od pdwulfh irupìh sdu ohv ]�| hpsloìv/ gìwhuplqdqwv gh o*xwlolwì

+ìtxdwlrq +45,,1 Gdqv od uhjuhvvlrq gh vhfrqgh ìwdsh/ od yduldeoh gìshqgdqwh

ydxw=

a\? @ ]a�? � � oq+4 . h~�	�?,

rü ]� hvw od pdwulfh frqvwlwxìh ghv yduldeohv g*ìwdw ixwxuhv srxu o*revhuydwlrq q

+]�|n� hpsloìv/ fi ìtxdwlrq +45,, Qrxv uhfkhufkrqv � txl vdwlvidvvh=

e\? @ ]� . � +48,

Xq hvwlpdwhxu qdwxuho gh � v*hq gìgxlw dlvìphqw=

a�? @ +] �],3�] � a\? +49,

Sdu dloohxuv/ a�? frqyhujh yhuv �1 Xq gìyhorsshphqw gh Wd|oru qrxv frqgxlw ã=

] � a\?&] �\ .] �C\

C�
+a�? � �, +4:,

rü=

] �C\

C�
&]�]+4� �

4 . h3~�	�?
,

Qrxv frpelqrqv +4:,/ +48, hw +49, srxu rewhqlu=

a�? � � @ +] �],3�]�� . +] �],3�] �C\

C�
+a�? � �,

Rq prqwuh idflohphqw txh � hw +a�?��, vrqw dv|pswrwltxhphqw lqgìshqgdqwv1

Sdu gì�qlwlrq/ � hvw xqh irqfwlrq gh ]�| hw ]�|n�> doruv txh +a�?��, hvw frqvwuxlw

gh pdqlëuh ã íwuh lqgìshqgdqw gh ]�| hw ]�|n�1 Qrwdqw Y� od pdwulfh gh yduldqfh
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fryduldqfh dv|pswrwltxh gh a�?/ od pdwulfh gh yduldqfh fryduldqfh a�? shxw v*ìfuluh=

Y a�? @ +H}��}�,
3�H+}���

2
� }�,+H}��}�,

3� .

+H}��}�,
3�H+}��

C|�
C�

,Y�H+
C|�
C��

}�,+H}��}�,
3�

rü oh suhplhu whuph fruuljh srxu od suìvhqfh g*kìwìurvfìgdvwlflwì hq vxlydqw

od pìwkrgh gh Zklwh/ hw oh vhfrqg whuph wlhqw frpswh gx idlw txh � hvw hvwlpì

gdqv xqh suhplëuh ìwdsh1
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