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Frþwv hw eìqì�fhv gx sdvvdjh
g*xqh idleoh lq dwlrq
ã od vwdelolwì ghv sul{1

Xqh frpsdudlvrq lqwhuqdwlrqdoh1�

Mhdq0Ehuqdug Fkdwhodlq| Sdwulfn Vhyhvwuh}

iìyulhu 4<<<
+uìylvì pdl 5333,

Uìvxpì

Fhw duwlfoh ìydoxh/ hq uhsuhqdqw o*dssurfkh gh Ihogvwhlq ^4<<9`/ txhotxhv0
xqv ghv frþwv hw ghv eìqì�fhv gx sdvvdjh g*xqh idleoh lq dwlrq +5(, ã
xqh lq dwlrq qxooh srxu ohv ìfrqrplhv iudqêdlvh/ doohpdqgh/ eulwdqqltxh/
hvsdjqroh hw dpìulfdlqh1 Fhwwh dssurfkh phw o*dffhqw vxu ohv glvwruvlrqv
gdqv ohv gìflvlrqv g*ìsdujqh hw g*lqyhvwlvvhphqw hq orjhphqw hqjhqguìhv sdu
o*lqgh{dwlrq lpsduidlwh gx v|vwëph �vfdo1 Ghv ìwxghv uìfhqwhv rqw prqwuì
tx*xq sdvvdjh g*xqh lq dwlrq gh 5( ã od vwdelolwì ghv sul{ frqgxlvdlw ã ghv
jdlqv hq vxusoxv ghv pìqdjhv gh o*ruguh gh 4/38( gx SLE sdu dq dx{ Hwdwv0
Xqlv/ gh 4/7( hq Doohpdjqh/ gh 4/:( hq Hvsdjqh hw gh vhxohphqw 3/54( dx
Ur|dxph0Xql1 Qrxv prqwurqv txh fhv gl�ìuhqfhv g*ìydoxdwlrq uhoëyhqw hq
judqgh sduwlh gx fkrl{ gh o*ìodvwlflwì gh o*ìsdujqh dx wdx{ g*lqwìuíw hw gh
vsìfl�flwìv gh od �vfdolwì gh fhv sd|v1 Hq Iudqfh/ vxu od edvh gh od �vfdolwì
gh o*ìsdujqh suìydodqw hq 4<<;/ oh eìqì�fh dqqxho gx uhwrxu revhuyì ã od
vwdelolwì ghv sul{ vhudlw gh 3/99(1

�Qrxv uhphuflrqv Sdvfdo Dugloo| hw od Gluhfwlrq Jìqìudoh ghv Lps÷wv srxu ohv lqirupdwlrqv
vwdwlvwltxhv tx*lov qrxv rqw frppxqltxìhv/ dlqvl txh ghx{ udssruwhxuv gh od uhyxh srxu ohxuv
frpphqwdluhv1 Ohv rslqlrqv h{sulpìhv gdqv fhw duwlfoh qh uhqghqw sdv qìfhvvdluhphqw frpswh gh
fhoohv gh od Edqtxh gh Iudqfh1

|Edqtxh gh Iudqfh/ 74046<4 Fhqwuh gh Uhfkhufkh/ 64 uxh Furl{ ghv Shwlwv Fkdpsv/ :837<
Sdulv Fhgh{ 34/ Wìo1 341751<517<18;/ Id{ 341751<517<18;/ h0pdlo =iuegi7stCleppdlo1frp1

}Edqtxh gh Iudqfh/ 74046<4 Fhqwuh gh Uhfkhufkh/ 64 uxh Furl{ ghv Shwlwv Fkdpsv/ :837<
Sdulv Fhgh{ 34 hw HUXGLWH/ Xqlyhuvlwì Sdulv [LL0Ydo gh Pduqh/ 8; dyhqxh Glglhu/ <7547
Od Yduhqqh Vdlqw Klodluh Fhgh{/ Who1 3417<1:91;4183/ Id{ 3417;1;815<1<6/ h0pdlo VhyhvwuhCxqly0
Sdulv451iu1



41 Lqwurgxfwlrq

O*remhfwli d!fkì gh od srolwltxh prqìwdluh gh od Edqtxh gh Iudqfh frpph gh
od ixwxuh Edqtxh Fhqwudoh Hxursìhqqh hvw g*dvvxuhu od vwdelolwì ghv sul{1 Vhorq
xqh gì�qlwlrq odujhphqw dffhswìh/ �od vwdelolwì ghv sul{ hvw dwwhlqwh txdqg ohv
djhqwv ìfrqrpltxhv q*lqwëjuhqw soxv gh fkdqjhphqwv ixwxuv gx qlyhdx jìqìudo ghv
sul{ gdqv ohxuv sulvhv gh gìflvlrqv ìfrqrpltxhv�41 V*lo h{lvwh xq uhodwli frqvhqvxv
ghv ìfrqrplvwhv srxu frqvlgìuhu tx*xq wdx{ g*lq dwlrq ìohyì hvw qxlvleoh/ wdqw
ìfrqrpltxhphqw txh vrfldohphqw/ o*dffrug q*hvw sdv dxvvl jìqìudo vxu oh srlqw gh
vdyrlu vl oh wdx{ rswlpdo g*lq dwlrq hvw qxo rx oìjëuhphqw srvlwli1

Ohv sduwlvdqv g*xqh lq dwlrq oìjëuhphqw srvlwlyh +l1h1 lqiìulhxuh ã 6( sdu dq,
shqvhqw txh oh frþw gx sdvvdjh ã od vwdelolwì ghv sul{ shxw íwuh vxsìulhxu dx{
dydqwdjhv txl shxyhqw hq íwuh uhwluìv/ gx idlw tx*xqh irlv fh idleoh qlyhdx dwwhlqw/
oh frþw g*xqh gìvlq dwlrq vxssoìphqwdluh/ hq whuphv g*dffurlvvhphqw gx fk÷pdjh/
dxjphqwh +fi1 sdu h{hpsoh/ Dnhuori/ Glfnhqv hw Shuu| ^4<<9/ sdjh 85`/ Vfkhogh0
Dqghuvhq ^4<<5` hw/ srxu xq srlqw gh yxh rssrvì/ Jurvkhq hw Vfkzhlw}hu ^4<<:`,51
G*dxwuh sduw/ fhv ìfrqrplvwhv frqvlgëuhqw txh oh fdudfwëuh wudqvlwrluh gh fh frþw qh
yd sdv gh vrl/ gx prlqv hq Hxursh = oh whpsv qìfhvvdluh srxu uìvruehu o*dffurlvvh0
phqw gx fk÷pdjh uìvxowdqw gh fhwwh gìvlq dwlrq srxuudlw íwuh gh soxvlhxuv dqqìhv1
Gx idlw gh uljlglwìv gdqv ohv ìyroxwlrqv gh sul{ hw gh vdodluhv/ pdlv dxvvl g*dxwuhv
skìqrpëqhv frqwulexdqw ã od shuvlvwdqfh gx fk÷pdjh/ fh frþw vhudlw hq idlw txdvl0
shupdqhqw srxu fhuwdlqhv ìfrqrplhv hxursìhqqhv +fi1 sdu h{hpsoh Grodgr hw do1
^4<<:` hq fh txl frqfhuqh o*Hvsdjqh,1

D o*lqyhuvh/ srxu Ihogvwhlq ^4<<9`/ oh wdx{ rswlpdo g*lq dwlrq hvw/ kruv huuhxu
gh phvxuh/ ìjdo ã }ìur/ yrluh qìjdwli1 Hq h�hw/ o*lq dwlrq/ hq o*devhqfh wrwdoh rx
sduwlhooh g*lqgh{dwlrq gh od �vfdolwì ghv uhyhqxv gh o*ìsdujqh/ lqwurgxlw xqh gl0
plqxwlrq gx uhqghphqw uìho gh o*ìsdujqh/ txl ylhqw v*dmrxwhu ã fhooh txl uìvxowh
gh od wd{dwlrq gh fhv uhyhqxv1 Oruvtxh o*lq dwlrq hvw qxooh +rx vl od �vfdolwì ìwdlw
wrwdohphqw lqgh{ìh vxu o*lq dwlrq/ fh txl vhudlw frþwhx{ hw frpsoh{h ã uìdolvhu,/
fhwwh glvwruvlrq glvsdudlw1 Gh soxv/ od edlvvh gh o*lq dwlrq uìgxlw ìjdohphqw od glv0
wruvlrq lvvxh gh od gìgxfwlrq srxu lqwìuíwv g*hpsuxqw grqw eìqì�flhqw ohv pìqdjhv

4flwdwlrq g*Dodq Juhhqvsdq/ oruv g*xqh frqiìuhqfh rujdqlvìh sdu od Edqtxh Iìgìudoh gh Uì0
vhuyh gh Ndqvdv Flw| vxu oh wkëph �Dfklhylqj sulfh vwdelolw|�1

5O*lq dwlrq qrq dqwlflsìh frqgxlw ã xqh pdxydlvh doorfdwlrq ghv uhvvrxufhv gëv oruv tx*lo
h{lvwh ghv uljlglwìv qrplqdohv +gx idlw gh frqwudwv vdoduldx{ hw gh frþwv gh uìylvlrq ghv sul{
0 �phqx frvwv�,1 Wrxwhirlv/ vhorq xqh ìwxgh uìfhqwh gh Jurvkhq hw Vfkzhlw}hu ^4<<:`/ o*lpsdfw
qhw/ hq whuphv gh fk÷pdjh/ g*xqh uìgxfwlrq gh o*lq dwlrq +�juhdvh h�hfwv� 0 �vdqg h�hfwv�,
vhudlw/ srxu ghv qlyhdx{ idleohv rx prgìuìv gh fhooh0fl/ dvvh} olplwì dx{ Hwdwv0Xqlv1 Sdu dloohxuv/
Ruskdqlgëv hw Zlhodqg ^4<<;` prqwuhqw tx*xqh fleoh g*lq dwlrq frpsulvh hqwuh 3 hw 4( olplwh
od pdujh gh pdqrhxyuh gh od srolwltxh prqìwdluh gx idlw gh od frqwudlqwh gh srvlwlylwì gx wdx{
g*lqwìuíw qrplqdo1
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d|dqw uìdolvì xq lqyhvwlvvhphqw orjhphqw1 Hq uhydqfkh/ od edlvvh ghv uhfhwwhv gh
o*Hwdw lqgxlwh sdu od gìvlq dwlrq frqgxlw ã o*dffurlvvhphqw gh vrq �qdqfhphqw sdu
g*dxwuhv wd{hv hw lps÷wv/ ìyhqwxhoohphqw glvwruwliv1 Hq ìydoxdqw fhv h�hwv dlqvl
txh fhx{ olìv dx{ prgl�fdwlrqv gh od ghpdqgh gh prqqdlh hw gh od fkdujh gh od
ghwwh gh o*Hwdw/ Ihogvwhlq ^4<<9` derxwlw ã od frqfoxvlrq tx*xqh uìgxfwlrq gh o*lq0
 dwlrq gh 5 srlqwv/ fruuhvsrqgdqw ã o*dwwhlqwh gh o*remhfwli gh vwdelolwì ghv sul{6/
derxwludlw dx{ Hwdwv0Xqlv ã xqh dxjphqwdwlrq dqqxhooh gx elhq0íwuh ìtxlydohqwh
ã hqylurq 4( gx SLE1

Ohv eìqì�fhv +shupdqhqwv, gx sdvvdjh g*xqh idleoh lq dwlrq ã xqh lq dwlrq
qxooh o*hpsruwhudlhqw odujhphqw vxu vhv frþwv +wudqvlwrluhv,/ tx*lo ìydoxh ã 9( gx
SLE1 D od vxlwh gh fhwwh ìwxgh/ ghv wudydx{ vlplodluhv rqw ìwì uìdolvìv dx vhlq gh
soxvlhxuv edqtxhv fhqwudohv hxursìhqqhv1 Ednkvkl hw do1 ^4<<:/ 4<<;` ìydoxhqw fhv
eìqì�fhv ã 3154( srxu od Judqgh0Euhwdjqh/ Wùgwhu hw ]lheduwk ^4<<:` ohv fkl�uhqw
ã 417( srxu o*Doohpdjqh hw Grodgr hw do1 ^4<<:` ã 41:( srxu o*Hvsdjqh1

O*remhfwli gh fhw duwlfoh hvw gh uìsoltxhu fhv ìwxghv srxu oh fdv gh od Iudqfh/ hq
hq frqvhuydqw oh fdguh/ l1h1 od pìwkrgh sursrvìh sdu Ihogvwhlq ^4<<9`1 Fhfl qrxv
shuphw/ g*xqh sduw gh frpsduhu qrv uìvxowdwv dyhf fhx{ rewhqxv srxu ohv dxwuhv
sd|v/ g*dxwuh sduw g*lghqwl�hu o*ruljlqh ghv glyhujhqfhv revhuyìhv hqwuh ohv ìyd0
oxdwlrqv ghv dydqwdjhv hw ghv frþwv gh od gìvlq dwlrq dx{txhoohv hoohv derxwlvvhqw
srxu fhv sd|v71 Fhw duwlfoh hvw vwuxfwxuì frpph vxlw = gdqv od vhfwlrq ghx{/ rq ìyd0
oxh o*lpsdfw/ hq whuphv gh vxusoxv/ gx sdvvdjh g*xqh idleoh lq dwlrq ã od vwdelolwì
ghv sul{/ txl d�hfwh ohv fkrl{ frqvrppdwlrq0ìsdujqh ghv pìqdjhv hw grqf/ ohxu
frqvrppdwlrq ixwxuh1 Od vhfwlrq wurlv ìydoxh od shuwh gh uhyhqx gh o*Hwdw lvvxh gx
vhljqhxuldjh1 Gdqv od vhfwlrq txdwuh/ rq dqdo|vh od yduldwlrq gx vhuylfh gh od ghwwh
sxeoltxh81 Gdqv od vhfwlrq flqt/ qrxv surfìgrqv ã xqh ìydoxdwlrq ghv frþwv gh od
gìvlq dwlrq/ hq whuphv gh shuwh gh surgxfwlrq hw g*dffurlvvhphqw gx fk÷pdjh1 Od

6Frpswh whqx gh od vrxv0hvwlpdwlrq gh o*lq dwlrq ã odtxhooh frqgxludlw o*lqglfh ghv sul{ ã od
frqvrppdwlrq dpìulfdlq/ fhwwh gìvlq dwlrq gh ghx{ srlqwv fruuhvsrqg hq idlw ã xqh glplqxwlrq
gh o*lq dwlrq phvxuìh gh 7( ã 5( sdu dq +fi1 Ihogvwhlq ^4<<9`,1

7Gh idlw/ qrxv vrpphv frqvflhqwv gx idlw txh od pìwkrgrorjlh gh Ihogvwhlq shxw íwuh glvfxwìh
vxu xq fhuwdlq qrpeuh gh srlqwv +fi1 qrwuh frqfoxvlrq,1 Wrxwhirlv/ píph vl ghv dssurfkhv dowhu0
qdwlyhv soxv vdwlvidlvdqwhv shxyhqw íwuh lpdjlqìhv/ qrwuh yrorqwì gh frpsdudelolwì ghv uìvxowdwv
qrxv frqwudlqw ã uhwhqlu od píph dssurfkh txh Ihogvwhlq/ gdqv od phvxuh rü ohv ìwxghv phqìhv
vxu ohv dxwuhv sd|v vrqw wrxwhv irqgìhv vxu fhwwh pìwkrgrorjlh1 Od píph dujxphqwdwlrq ydxw
srxu ohv ìydoxdwlrqv txh qrxv idlvrqv ghv frþwv gh od gìvlq dwlrq hq whuphv gh fk÷pdjh hw gh
shuwh gh SLE txl vrqw fdofxoìhv lfl/ frpph gdqv ohv ìwxghv suìfìghqwhv/ ã sduwlu gh udwlrv gh
vdful�fh1

8Srxu ghv udlvrqv gh sodfh/ qrxv qh suìvhqwrqv sdv lfl ohv uìvxowdwv gh qrv fdofxov gh od
prgl�fdwlrq gx vxusoxv dvvrflìh dx{ uìgxfwlrqv ghv gìgxfwlrqv srxu lqwìuíwv g*hpsuxqw olìhv ã
o*dfkdw gh orjhphqwv1 Hq h�hw/ fhooh0fl hvw h{wuíphphqw idleoh gdqv oh fdv gh od Iudqfh1 Oh ohfwhxu
lqwìuhvvì srxuud wurxyhu fhv fdofxov gdqv xqh yhuvlrq dqwìulhxuh gh fhw duwlfoh + M1E1 Fkdwhodlq
hw S1 Vhyhvwuh +4<<<,,1
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vhfwlrq vl{ v|qwkìwlvh ohv uìvxowdwv rewhqxv hw surfëgh ã xqh frpsdudlvrq lqwhu0
qdwlrqdoh1 Ohv frqfoxvlrqv txh o*rq shxw wluhu gh fhw h{huflfh/ hw vhv olplwhv/ vrqw
suìvhqwìhv gdqv od vhfwlrq vhsw1

51 Gìvlq dwlrq hw uhyhqxv gh o*ìsdujqh

Ohv lps÷wv sruwdqw vxu ohv uhyhqxv gh o*ìsdujqh lqgxlvhqw/ sdu od uìgxfwlrq gx
uhqghphqw txl hq uìvxowh/ xqh glvwruvlrq gdqv o*duelwudjh frqvrppdwlrq0ìsdujqh
ghv pìqdjhv1 Sdu dloohxuv/ o*lpsrvlwlrq gh fhv uhyhqxv sruwh vxu ohv judqghxuv qr0
plqdohv doruv txh/ srxu o*hvvhqwlho/ ohv wdx{ g*lpsrvlwlrq qh vrqw sdv lqgh{ìv +rx
oh vrqw lpsduidlwhphqw,1 Hq frqvìtxhqfh/ oruvtxh o*lq dwlrq hvw srvlwlyh/ ohv wdx{
g*lpsrvlwlrq h�hfwliv gl�ëuhqw ghv wdx{ �qrplqdx{� +hq jìqìudo/ lov ohxu vrqw vxsì0
ulhxuv,1 Gh soxv/ lov dxjphqwhqw dyhf o*lq dwlrq1 O*lq dwlrq ylhqw doruv uhqirufhu ohv
glvwruvlrqv txh shxw fuìhu o*h{lvwhqfh gh wd{hv hq uìgxlvdqw oh uhqghphqw uìho qhw
g*lps÷w gh o*ìsdujqh/ fh txl ìtxlydxw ã xqh dxjphqwdwlrq gx sul{ gh od frqvrp0
pdwlrq ixwxuh sdu udssruw ã fhoxl gh od frqvrppdwlrq frxudqwh1 Qrxv ìydoxrqv/
gdqv fhwwh vhfwlrq/ o*lqflghqfh gx uhwrxu ã od vwdelolwì ghv sul{ vxu od uìgxfwlrq gh
fhv glvwruvlrqv/ l1h1 oh jdlq gh vxusoxv txl hq uìvxowh1

5141 H�hw gluhfw vxu oh vxusoxv ghv pìqdjhv1

Qrxv uhsuhqrqv lfl od pìwkrgh sursrvìh sdu Ihogvwhlq ^4<<9`/ txl v*dssxlh vxu
od irupdolvdwlrq plfur0ìfrqrpltxh od soxv vlpsoh gh od gìflvlrq g*ìsdujqh gdqv
xq prgëoh g*ìtxloleuh sduwlho ã ghx{ sìulrghv1 Gdqv fh prgëoh/ oh pìqdjh uh0
suìvhqwdwli uhêrlw xq uhyhqx dx gìexw gh od suhplëuh sìulrgh +g*xqh gxuìh A ,1 Lo
ìsdujqh xqh sduwlh 7E�� gh fh uhyhqx hw frqvrpph oh uhvwh1 Oruv gh od vhfrqgh
sìulrgh/ oh pìqdjh frqvrpph fhwwh ìsdujqh/ dxjphqwìh ghv lqwìuíwv shuêxv/ vrlw
�E2� ' E� n o�A 7E��1 Oh sul{ gh od frqvrppdwlrq ìwdqw qrupdolvì ã o*xqlwì/ oh sul{
uhodwli +dfwxdolvì, gh od frqvrppdwlrq ixwxuh hvw ìjdo ã R ' E� n o�3A 1 Ihogvwhlq
olplwh vrq dqdo|vh ã o*ìsdujqh ghv pìqdjhv hq yxh gh ohxu uhwudlwh91 Lo vxssrvh/
tx*hq pr|hqqh/ ohv pìqdjhv ìsdujqhqw yhuv 73 dqv hw gìvìsdujqhqw yhuv :3 dqv/
vrlw A ' �f� Fhwwh k|srwkëvh idlwh sdu Ihogvwhlq wlhqw dx v|vwëph gh uhwudlwh sdu
fdslwdolvdwlrq txl suìydxw dx{ Hwdwv0Xqlv1 O*h{lvwhqfh/ hq Iudqfh/ g*xq v|vwëph
sdu uìsduwlwlrq frqgxlw ã hqylvdjhu txh od sduw gh o*ìsdujqh qhwwh ghv pìqdjhv
d|dqw g*dxwuhv �qdolwìv txh od frqvwlwxwlrq g*xqh uhwudlwh +sdu h{hpsoh/ o*ìsdujqh
gh suìfdxwlrq rx hq yxh g*xq lqyhvwlvvhphqw lpprelolhu, vrlw soxv ìohyìh tx*dx{
Hwdwv0Xqlv1 Gh fh idlw/ o*ìsdujqh djuìjìh dxud suredeohphqw xqh gxuìh pr|hqqh

9Ihogvwhlq suhqg fhshqgdqw hq frpswh/ gdqv vhv fdofxov hpslultxhv/ o*hqvhpeoh gh o*ìsdujqh
ghv pìqdjhv1
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lqiìulhxuh ã fhooh uhwhqxh sdu Ihogvwhlq1 Qìdqprlqv/ srxu ghv udlvrqv gh frpsd0
udelolwì ghv uìvxowdwv/ qrxv uhwhqrqv/ gdqv xq suhplhu whpsv/ od píph k|srwkëvh
vxu od gxuìh pr|hqqh gh o*ìsdujqh txh fhooh gh o*ìwxgh gh od Exqghvedqn +A ' 2.
dqv,1

Od yduldwlrq gx vxusoxv hqjhqguìh sdu xq uhwrxu ã od vwdelolwì ghv sul{ gdqv xqh
ìfrqrplh rü ohv uhyhqxv gx fdslwdo vrqw wd{ìv shxw íwuh ylvxdolvìh judskltxhphqw
frpph vxlw =

Lqvìuhu Iljxuh 4

Hq o*devhqfh g*lq dwlrq/ xqh wd{h vxu ohv uhyhqxv gh o*ìsdujqh glplqxh oh uhqgh0
phqw gh o*ìsdujqh/ fh txl lpsoltxh xqh kdxvvh gx sul{ gh od frqvrppdwlrq ixwxuh
+gh Rf ' E� n of�

3A ã R� ' E� n o��
3A ,1 Od shuwh joredoh gh vxusoxv hqjhqguìh sdu

fhwwh wd{h hvw uhsuìvhqwìh sdu od vxuidfh gx wuldqjoh �1 Hooh fruuhvsrqg ã od gli0
iìuhqfh hqwuh oh uhyhqx tx*xq pìqdjh ghyudlw uhfhyrlu d�q gh pdlqwhqlu frqvwdqw
vrq qlyhdx g*xwlolwì pdojuì od kdxvvh gx sul{ gh od frqvrppdwlrq ixwxuh +oh wud0
së}h R� � .� � .f � Rf � hw oh uhyhqx �vfdo gh o*Hwdw uìvxowdqw gh fhwwh wd{h: +od
vxuidfh gx uhfwdqjoh ER� � Rf���/ rü �� hvw oh qlyhdx gh od frqvrppdwlrq ixwxuh
hq o*devhqfh g*lq dwlrq hw dyhf �vfdolwì,1

O*lq dwlrq mrxh oh u÷oh g*xqh wd{h glvwruwlyh txl v*dmrxwh ã od suìfìghqwh1 Hooh
dxjphqwh oh sul{ uìho gh od frqvrppdwlrq ixwxuh dx qlyhdx R2 ' E� n o2�

3A +od
frqvrppdwlrq ixwxuh glplqxdqw gh fh idlw gh �� ã �2,1 Od shuwh gluhfwh gh vxusoxv
ghv pìqdjhv gxh ã o*lq dwlrq/ {7_/ v*dffurlw doruv gh o*dluh gx wudsë}h �n( +yrlu
�jxuh 4, =

{7_ ' ER� � Rf�E�� � �2� n
�

2
ER2 � R��E�� ��2�

'
�
ER� � Rf� n

�

2
ER2 � R��

�
E�� � �2� +514,

Oh whuph hqwuh furfkhwv irxuqlw xq frh!flhqw txl/ pxowlsolì sdu od kdxvvh ghv
txdqwlwì frqvrppìhv E����2�/ grqqh oh vxusoxv1 Qrxv oh gìqrpprqv �h�hw0sul{�1
Sdu dloohxuv/ od yduldwlrq ghv txdqwlwìv �� � �2 shxw íwuh dssurfkìh sdu =

�� � �2 ' ER� � R2�
Y�

YR
' ER� � R2�

�2

R2
0S*R +515,

:Wrxwhirlv/ lo idxw qrwhu txh od shuwh qhwwh gh vxusoxv ghv pìqdjhv hvw hq idlw lqiìulhxuh ã
od vxuidfh gx wuldqjoh D1 Hq h�hw/ ghx{ h�hwv vxu oh vxusoxv ghv pìqdjhv vrqw ã ã suhqguh hq
frpswh1 G*xqh sduw/ ohxu shuwh gluhfwh hq vxusoxv +frqvlgìuìh fl0ghvvxv,1 G*dxwuh sduw/ o*h�hw
lqgluhfw suryhqdqw gh od prgl�fdwlrq ghv uhyhqxv gh o*Hwdw/ vxssrvìv frqwulexhu srvlwlyhphqw/
sdu oh eldlv ghv gìshqvhv sxeoltxhv/ ã ohxu xwlolwì1

8



rü 0S*R hvw o*ìodvwlflwì gh od ghpdqgh frpshqvìh; gh od frqvrppdwlrq ixwxuh
sdu udssruw ã vrq sul{/ ìydoxìh dx wdx{ g*lq dwlrq lqlwldo +gh 5(,1 Od irqfwlrq gh
ghpdqgh frpshqvìh q*ìwdqw sdv revhuydeoh/ vrq ìodvwlflwì dx sul{ hvw h{sulpìh
frpph od vrpph gh o*ìodvwlflwì gh od ghpdqgh qrq frpshqvìh sdu udssruw ã vrq
sul{ #S*R hw gh od surshqvlrq ã ìsdujqhu j/ ã o*dlgh gh o*ìtxdwlrq gh Voxwvn| =

_�

_R
'

_�

_R �L'S|e

��2
_�2

_+
, #S*R ' 0S*R � R

_�

_+
+516,

Ru/

R
_�

_+
'

_ER��

_+
'

_7

_+
' j / +517,

g*rü/

0S*R ' #S*R n j 1

Od kdxvvh gh od frqvrppdwlrq ixwxuh olìh ã od gìvlq dwlrq shxw grqf íwuh
dssurfkìh sdu =

�� � �2 ' ER� � R2� E#r*R n j � ��
72

R22
+518,

rü 72 ' R2�2 uhsuìvhqwh od ydohxu qrplqdoh gh o*ìsdujqh ghv pìqdjhv gdqv od
suhplëuh skdvh gh ohxu f|foh gh ylh hw rü #r*R ' #S*R n �1 Frpph ohv ìtxdwlrqv
g*ìsdujqh jìqìudohphqw hvwlpìhv qh grqqhqw txh o*ìodvwlflwì gh o*ìsdujqh dx wdx{
g*lqwìuíw/ qrwìh #r*o/ rq grlw fdofxohu o*ìodvwlflwì gh o*ìsdujqh sdu udssruw ã vrq
sul{/ vdfkdqw txh od uhodwlrq hqwuh oh sul{ gh o*ìsdujqh hw vrq wdx{ gh uhqghphqw
hvw R ' E� n o�3A 1 G*rü =

#r*o ' #r*R#R*o ' �#r*R
oA

� n o
+519,

Ilqdohphqw/ od kdxvvh gh od frqvrppdwlrq ixwxuh ����2 +h�hw txdqwlwì, shxw
íwuh dssurfkìh sdu =

�� ��2 ' ER� � R2�
��
�
� n o

oA

�
#r*o n j � �

�
72

R22
+51:,

;Hq h�hw/ o*ìydoxdwlrq ghv yduldwlrqv gh vxusoxv ã sduwlu gh od ghpdqgh qrq frpshqvìh q*hvw
ydolgh txh vrxv o*k|srwkëvh wuëv uhvwulfwlyh gh frqvwdqfh gh o*xwlolwì pdujlqdoh gx uhyhqx +Ghdwrq
hw Pxooedxhu ^4<;3/ s1 4;8`,1

9



D�q g*ìydoxhu ohv sul{ Rf/ R�hw R2 gh fhwwh frqvrppdwlrq ixwxuh/ lo qrxv idxw
fkl�uhu oh uhqghphqw uìho gh o*ìsdujqh +l1h1 gx fdslwdo, hq o*devhqfh gh wd{dwlrq hw
g*lq dwlrq +of,/ vrq uhqghphqw uìho dyhf wd{dwlrq pdlv vrxv o*k|srwkëvh g*devhqfh
g*lq dwlrq +o�,/ hw hq�q vrq uhqghphqw uìho dyhf wd{dwlrq hw xqh lq dwlrq gh 5(
+o2,1 Vxlydqw hq fhod od gìpdufkh gh Ihogvwhlq/ qrxv dvvlplorqv of dx uhqghphqw
uìho gx fdslwdo dydqw lps÷w/ phvxuì sdu oh udwlr sur�wv2fdslwdo glplqxì gx wdx{
g*lq dwlrq1 Vxu od sìulrgh gh gìvlq dwlrq txh qrxv ìwxglrqv +4<<3 ã 4<<9<,/ rq
rewlhqw/ hq pr|hqqh/ of '

.�.
Rgg

� Z ' bc .�I/ rü HEH uhsuìvhqwh o*h{fìghqw euxw

g*h{sorlwdwlrq/ Rgg od ydohxu gx vwrfn gh fdslwdo hw Z oh wdx{ g*lq dwlrq431
Oh uhqghphqw gx fdslwdo dsuëv lps÷w hw hq o*devhqfh g*lq dwlrq +o�, hvw ìjdo

dx wdx{ gh uhqghphqw uìho dydqw lps÷w plqruì ghv lps÷wv hw wd{hv lpsxwìv vxu oh
uhqghphqw uìho gx fdslwdo of1 Vrlw =

o� ' E�� � Wr�E� � �6�of +51;,

rü � Wr uhsuìvhqwh o*h�hw fxpxoì ghv glyhuvhv wd{hv txl sëvhqw vxu ohv hqwuhsulvhv
+lpsrvlwlrq ghv eìqì�fhv +� r, hw wd{hv vxu oh fdslwdo = wd{h surihvvlrqqhooh hw wd{h
irqflëuh, hw �6 fhoxl gh o*lpsrvlwlrq ghv pìqdjhv vxu ohxuv uhyhqxv gh fdslwdx{ pr0
elolhuv +lps÷w vxu oh uhyhqx/ frqwulexwlrq vrfldoh jìqìudolvìh +FVJ, hw suìoëyhphqw
vrfldo gh 4(,1

Sdu dloohxuv/ o*lq dwlrq/ frpelqìh ã od �vfdolwì uìgxlw oh uhqghphqw uìho gx
fdslwdo > fh txh o*rq shxw ìfuluh =

o2 ' o� � Z// +51<,

rü / uhsuìvhqwh o*h�hw gh o*lq dwlrq vxu oh uhqghphqw uìho gx fdslwdo hq suìvhqfh
gh wd{hv +Yo2*YZ ' �/,1 Rq shxw dxvvl h{sulphu fh uhqghphqw hq irqfwlrq gx
uhqghphqw uìho vdqv �vfdolwì ql lq dwlrq frpph =

o2 ' E� � |� of +5143,

rü | hvw oh wdx{ h�hfwli g*lpsrvlwlrq ghv uhyhqxv gx fdslwdo/ ìjdo ã =

| ' E�� � Wr�E� � �6� n
/

of
Z +5144,

<Vdxi suìflvlrq frqwudluh/ ohv judqghxuv xwlolvìhv gdqv ohv fdofxov txl vxlyhqw vrqw ghv ydohxuv
pr|hqqhv srxu ohv dqqìhv 4<<3 ã 4<<91

43Frpswh whqx gh od idleohvvh gx qlyhdx gh o*lq dwlrq hq Iudqfh vxu od sìulrgh frqvlgìuìh/
fhwwh phvxuh qrxv sdudñw prlqv fulwltxdeoh txh fhooh sursrvìh sdu Ihogvwhlq srxu ohv Hwdwv0Xqlv/
h�hfwxìh vxu od sìulrgh 4<9304<<7/ sìulrgh dx frxuv gh odtxhooh o*lq dwlrq shxw gl!flohphqw íwuh
frqvlgìuìh frpph qìjoljhdeoh1 Wrxwhirlv/ oh sureoëph vxevlvwh gh o*dvvlplodwlrq gx uhqghphqw
dydqw lps÷w dx uhqghphqw txh o*rq revhuyhudlw hq o*devhqfh gh wd{dwlrq1

:



fdofxoì vxu od sìulrgh 4<<304<<9/ hw whqdqw grqf frpswh lpsolflwhphqw gh o*lq0
 dwlrq1 D sduwlu gx fkl�udjh irxuql sdu od Gluhfwlrq Jìqìudoh ghv Lps÷wv/ rewhqx
ã sduwlu g*xq ìfkdqwloorq gh 7:3 333 pìqdjhv/ rq rewlhqw �6 ' 2�c eI srxu ohv pì0
qdjhv gìfodudqw ghv uhyhqxv gx fdslwdo441 Oh wdx{ g*lpsrvlwlrq ghv vrflìwì uhwhqx
hvw � r ' �DI +fruuhvsrqgdqw ã od pr|hqqh 4<<304<<9,1 Oh wdx{ h�hfwli g*lpsr0
vlwlrq hvw ìjdo ã S2I +lo ydxw Sf�SI hq Doohpdjqh hw DSI dx{ Hwdwv0Xqlv,451 Oh
wdx{ gh uhqghphqw dyhf wd{hv hw lq dwlrq +o2, hvw doruv gh ��SHI1

Oh fdofxo gx uhqghphqw gx fdslwdo txl suìydxw hq o*devhqfh g*lq dwlrq +o�, hvw
doruv rewhqx ã sduwlu gh od irupxoh suìfìghqwh =

o� ' o2 n /Z� +5145,

Oh sdudpëwuh / v|qwkìwlvh wurlv h�hwv/ ghx{ olìv ã o*lpsrvlwlrq ghv vrflìwìv hw
xq olì ã o*lpsrvlwlrq ghv jdlqv hq fdslwdo ghv pìqdjhv hq whuphv qrplqdx{1

Oh suhplhu h�hw gþ ã o*lpsrvlwlrq ghv vrflìwìv ylhqw gx idlw txh ohv dpruwlv0
vhphqwv ìwdqw frpswdelolvìv dx frþw g*dftxlvlwlrq/ od gìvlq dwlrq dxjphqwh ohxu
ydohxu uìhooh/ fh txl glplqxh oh wdx{ h�hfwli g*lpsrvlwlrq ghv eìqì�fhv1 Dxhuedfk
^4<:;` d dlqvl prqwuì tx*xqh yduldwlrq g*xq srlqw gh o*lq dwlrq prgl�h oh uhqgh0
phqw gx fdslwdo gh � r5 srlqwv rü � r hvw oh wdx{ g*lpsrvlwlrq vxu ohv eìqì�fhv ghv
vrflìwìv hw 5 hvw gìgxlw gx vfkìpd g*dpruwlvvhphqw �vfdo sdu od irupxoh +A @ ' �f
dqv uhsuìvhqwh od gxuìh g*dpruwlvvhphqw, =

5 '
2*A @

o2 n Z n 2*A @
' f�.H +5146,

Oh vhfrqg h�hw olì ã o*lpsrvlwlrq ghv vrflìwìv ylhqw gh od gìgxfwlelolwì ghv
lqwìuíwv g*hpsuxqw1 Xqh edlvvh gh o*lq dwlrq gh 5( lpsoltxhudlw xqh edlvvh gx wdx{
qrplqdo gx píph ruguh vh uìshufxwdqw sdu xqh edlvvh ghv fkdujhv g*lqwìuíw/ grqw
o*dpsohxu +� rKr, gìshqg gx udwlr +Kr, ghwwh2fdslwdo ghv hqwuhsulvhv +ìjdo ã eD�DI,1
Od frpelqdlvrq gx fxpxo gh fhv ghx{ h�hwv dyhf oh wdx{ pdujlqdo g*lpsrvlwlrq
ghv pìqdjhv frqgxlw ã xq h�hw wrwdo grqqì sdu �6� rE5 � Kr�Z ' f�efI1

44Oh wdx{ pdujlqdo g*lpsrvlwlrq/ kruv FVJ hw suìoëyhphqw vrfldo/ hvw gh 47( srxu o*hqvhpeoh
ghv pìqdjhv hw gh 4<( srxu ohv vhxov pìqdjhv shufhydqw ghv uhyhqxv gh fdslwdx{ +vrxufh GJL,/
dxtxho v*dmrxwhqw 617( gh FVJ hw 4( gh suìoëyhphqw vrfldo1

45Vxlydqw od pìwkrgrorjlh gh Ihogvwhlq/ fh wdx{ g*lpsrvlwlrq gx fdslwdo hvw frqvlgìudeohphqw
soxv ìohyì txh fhoxl rewhqx sdu g*dxwuhv pìwkrghv whoohv txh fhooh gh Phqgr}d/ Ud}lq hw Whvdu
^4<<7`/ rü lo dwwhlqw vhxohphqw xqh ydohxu pr|hqqh g*hqylurq 5;( vxu ohv dqqìhv ;3 gdqv ohv
ghx{ sd|v1 Od vlplodulwì �vfdoh hqwuh od Iudqfh hw o*Doohpdqjh hvw olìh dx idlw txh o*lps÷w vxu ohv
vrflìwìv hvw soxv idleoh hq Doohpdjqh +63(, tx*hq Iudqfh +68(,/ pdlv tx*ã o*lqyhuvh o*lps÷w vxu
oh uhyhqx ghv pìqdjhv hvw soxv ìohyì hq Doohpdjqh +wdx{ uhwhqx sdu Wùgwhu hw ]lheduwk ìjdo ã
68(, tx*hq Iudqfh +wdx{ h�hfwli ìjdo ã 56/7(,/ wdqglv txh ohv wd{hv vxu oh fdslwdo rqw ã shx suëv
oh píph h�hw1 Hq frqvìtxhqfh/ ohv wdx{ g*lpsrvlwlrq gh o*ìsdujqh lqyhvwlh hq ydohxuv prelolëuhv
vrqw txdvlphqw lghqwltxhv1 Yrlu o*dqqh{h 4 srxu oh gìwdlo ghv fdofxov1

;



Sdu dloohxuv/ od gìvlq dwlrq glplqxh od glvwruvlrq gxh ã o*lpsrvlwlrq ghv jdlqv
hq fdslwdo shuêxv sdu ohv pìqdjhv g*xq prqwdqw ìjdo ã � } K}c rü K} +ìjdo ã ef�.I,
uhsuìvhqwh od sduw ghv dfwlrqv gdqv ohxu sruwhihxlooh hw �} uhsuìvhqwh oh wdx{ h�hfwli
g*lpsrvlwlrq ghv soxv0ydoxhv uìdolvìhv/ lqiìulhxu dx wdx{ qrplqdo +� } ' DI,461 Rq
d �qdohphqw47 =

/ ' �6� r 5 � �6� r Kr n � } K} ' 2��HeI� +5147,

Oh uhqghphqw gx fdslwdo dsuëv lps÷w hw dyhf lq dwlrq qxooh txl hq uìvxowh hvw
ìjdo ã o� ' ec �SI�

Ohv sul{ uhodwliv gh od frqvrppdwlrq ixwxuh sdu udssruw ã od frqvrppdwlrq
frxudqwh vrqw doruv/ hq suhqdqw frpph gxuìh pr|hqqh gh o*ìsdujqh A ' 2. dqv/
gh = Rf ' E��fb.��32. ' f�fH2fc R� ' E��fe�S�32. ' f����� hw R2 ' E��f�SH�32. '
f��..f1 Rq shxw doruv fdofxohu �o*h�hw sul{� =

ER� � Rf� n
�

2
ER2 � R�� ' f�2. +5148,

Oh fdofxo gh �o*h�hw txdqwlwì� +�� � �2, vxssrvh o*ìydoxdwlrq gh o*ìsdujqh
ghv pìqdjhv dfwliv 721 Fhooh0fl q*hvw sdv gluhfwhphqw glvsrqleoh gdqv ohv frpswhv
qdwlrqdx{ txl qh frpsuhqqhqw txh o*ìydoxdwlrq gh o*ìsdujqh qhwwh ghv pìqdjhv/
ìjdoh ã od gl�ìuhqfh hqwuh o*ìsdujqh ghv pìqdjhv dfwliv hw od glplqxwlrq +vxssrvìh
sdu Ihogvwhlq, gh o*ìsdujqh ghv pìqdjhv uhwudlwìv1 Oh fdofxo gh o*ìsdujqh ghv vhxov
pìqdjhv dfwliv shxw íwuh h�hfwxì ã sduwlu g*xqprgëoh ã jìqìudwlrqv lpeultxìhv1 Hq
vxssrvdqw txh o*ìsdujqh furñw dx wdx{ ?n } ' 2c 2I dyhf ? oh wdx{ gh furlvvdqfh
gh od srsxodwlrq hw } fhoxl gx vdodluh sdu wíwh/ o*ìsdujqh ghv pìqdjhv dfwliv gh
od jìqìudwlrq suìfìghqwh hvw/ hq uìjlph gh furlvvdqfh ìtxloleuìh/ lqiìulhxuh g*xq
idfwhxu �*E� n ?n }�A ã fhooh ghv pìqdjhv dfwliv gh od jìqìudwlrq frxudqwh1

Ru/ o*ìsdujqh qhwwh 7� hvw/ hq pr|hqqh vxu od sìulrgh 4<<304<<9 g*xq prqwdqw
gh S.�c � plooldugv gh iudqfv +vrlw </6( gx SLE,481 Hq qrwdqw 72 o*ìsdujqh ghv
pìqdjhv dfwliv/ rq d grqf =

46Ihogvwhlq uhwlhqw xqh ydohxu gh 43( srxu fh wdx{ doruv txh oh wdx{ qrplqdo g*lpsrvlwlrq ghv
soxv0ydoxhv hvw gh 5;( dx{ Hwdwv0Xqlv1

47Srxu o*Doohpdjqh/ Wùgwhu hw ]lheduwk ^4<<:` qh glvwlqjxhqw sdv o*lpsrvlwlrq ghv soxv ydoxhv
gh o*lpsrvlwlrq ghv uhyhqxv gh od ghwwh/ fh txh idlw fhshqgdqw Ihogvwhlq1 Srxu qrwuh sduw/ qrxv
ljqrurqv o*lpsrvlwlrq ghv uhyhqxv gh od ghwwh/ gx idlw gh o*lqgh{dwlrq ghv wudqfkhv g*lpsrvlwlrq
gx uhyhqx ghv pìqdjhv1

48Qrxv idlvrqv lfl/ frpph Wùgwhu hw ]lheduwk ^4<<:` hw Ihogvwhlq ^4<<9`/ o*dssur{lpdwlrq vxl0
ydqwh = o*hqvhpeoh gx  x{ g*ìsdujqh hvw vxssrvì wd{ì frpph ohv dfwlrqv hw reoljdwlrqv1 Pdlv
o*lqyhvwlvvhphqw orjhphqw +ìwxglì sdu dloohxuv gdqv od pìwkrgrorjlh gh Ihogvwhlq dx wlwuh ghv
gìgxfwlrqv g*lqwìuíw srxu hpsuxqw,/ o*ìsdujqh frqwudfwxhooh/ ohv uìvhuyhv whfkqltxhv g*dvvxudqfh
vrqw qhwwhphqw prlqv wd{ìv txh ohv dfwlrqv hw ohv reoljdwlrqv hq Iudqfh1 Hq sduwlh srxu fhwwh
udlvrq/ lov rffxshqw hq pr|hqqh xqh sduw frqvlgìudeohphqw soxv ìohyìh txh ohv dfwlrqv hw ohv
reoljdwlrqv gdqv ohv  x{ g*ìsdujqh ghv pìqdjhv1 Srxu sdoolhu fhwwh dssur{lpdwlrq jurvvlëuh eldl0

<



72 '
7�

�� E� n ? n }�3A
' �D�D plooldugv1 +5149,

Rq shxw doruv fdofxohu od surshqvlrq pdujlqdoh ã ìsdujqhu ghv pìqdjhv dfwliv1
Fhv ghuqlhuv q*ìwdqw vxssrvìv dyrlu frpph vhxoh uhvvrxufh txh ohxu vdodluh/ rq
grlw fdofxohu od surshqvlrq ã ìsdujqhu ohv vdodluhv1 Vrlw k ' D2c �DI/ od sduw ghv
vdodluhv gdqv oh SLE/ fhwwh surshqvlrq hvw ìjdoh ã j ' 72*Ek�U�� ' efc eSI1

Hq fh txl frqfhuqh o*ìodvwlflwì gh o*ìsdujqh dx wdx{ g*lqwìuíw/ qrxv suhqrqv
frpph uìiìuhqfh od ydohxu grqqìh sdu Vlfvlf hw Yloohwhooh ^4<<8`/ vrlw #r*o ' f491
Ihogvwhlq ^4<<9` uhwlhqw f�e srxu ohv Hwdwv0Xqlv/ Wùgwhu hw ]lheduwk ^4<<:` f�2D
srxu o*Doohpdjqh/ Ednkvkl hw do1 ^4<<:` f srxu oh Ur|dxph0Xql hw Grodgr hw do1
^ 4<<:` ohv ydohxuv f hw f�2 srxu o*Hvsdjqh1

Od kdxvvh gh od frqvrppdwlrq ixwxuh shxw doruv íwuh dssur{lpìh sdu =

�� � �2 ' ER� � R2�
��
�
� n o

oA

�
#r*o n j � �

�
72

R22
' 2.H Plooldugv/ +514:,

vrlw xqh kdxvvh/ gxh ã od gìvlq dwlrq/ gh .I gh od frqvrppdwlrq ixwxuh1 Rq
shxw gìgxluh gh fhwwh kdxvvh gh od frqvrppdwlrq ixwxuh o*lpsdfw dwwhqgx vxu
o*ìsdujqh frxudqwh1 Rq vdlw txh �2 ' 72*R2 ' �D�D

E��f�SH�32.
' ef�b� D plooldugv hw

grqf �� ' e�Hf� D plooldugv1 Sdu frqvìtxhqw/ rq d/

7� ' R��� ' E��fe�S�32. � e�Hf� D ' �eD.�D 	 72 ' �D�D1 +514;,

Fh uìvxowdw fruuhvsrqg ã xqh edlvvh gh o*ìsdujqh wrwdoh 7� / gxh dx sdvvdjh
g*xqh lq dwlrq gh 5( ã od vwdelolwì ghv sul{/ ìjdoh ã =

7��
� 7�2

'
k
�� E� n ? n }�3A

l
E7� � 72�

' f� eee�2 � E��D�D n �eD.c D� ' �2D�H plooldugv/ +514<,

vrlw xqh edlvvh gh �� HI4:1

vdqw yhuv oh kdxw oh wdx{ g*lpsrvlwlrq gh o*ìsdujqh/ rq shxw gdqv xq suhplhu whpsv h�hfwxhu ghv
yduldqwhv ã od edlvvh vxu oh wdx{ g*lpsrvlwlrq gh o*hqvhpeoh ghv pìqdjhv/ soxw÷w txh gh fdofxohu
fh wdx{ g*lpsrvlwlrq1 Fh q*hvw jxëuh jìqdqw/ gdqv od phvxuh rü od suìylvlrq gx wdx{ g*lpsrvl0
wlrq gh o*hqvhpeoh gh o*ìsdujqh hq Iudqfh ã orqj whuph frpph ã frxuw whuph hvw xqh hqwuhsulvh
h{wuíphphqw kdvdughxvh1

49Wrxwhirlv/ ã ghv �qv gh frpsdudelolwì dyhf ohv uìvxowdwv doohpdqgv hw dpìulfdlqv/ qrxv suì0
vhqwrqv soxv orlq ghv yduldqwhv dyhf soxvlhxuv ydohxuv gh fhwwh ìodvwlflwì1

4:Rq shxw dxvvl uhpdutxhu txh ohv prgl�fdwlrqv gh uhqghphqw suryhqdqw gh od gìvlq dwlrq
fkdqjhqw ohv txdqwlwìv uìhoohv hw prgl�hqw gh pdqlëuh shupdqhqwh oh SLE dsuëv od gìvlq dwlrq1
Hq sduwlfxolhu/ lo | d xqh kdxvvh gh od frqvrppdwlrq ghv uhwudlwìv =
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Od yduldwlrq gx vxusoxv gluhfw ghv pìqdjhv v*rewlhqw frpph oh surgxlw gh
o*h�hw sul{ hw gh o*h�hw txdqwlwì/ vrlw {V@4/39( gx SLE1 Fh uìvxowdw dvvh} ìohyì
hvw ã frpsduhu dx{ dxwuhv ìydoxdwlrqv = �c bDI hq Doohpdjqh/ �c fbI dx{ Hwdwv0
Xqlv/ hqwuh f�.bI hw f�b�I hq Hvsdjqh hw f��DI dx Ur|dxph0Xql1 Frpph qrxv
oh yhuurqv gdqv od vhfwlrq :/ fhv ìfduwv surylhqqhqw srxu o*hvvhqwlho ghv gl�ìuhqfhv
gh o*ìodvwlflwì gh o*ìsdujqh dx wdx{ g*lqwìuíw1

5151 H�hw lqgluhfw yld oh exgjhw gh o*Hwdw

Od yduldwlrq gh uhfhwwhv �vfdohv {A uìvxowdqw gh od gìvlq dwlrq hvw grqqìh sdu
od gl�ìuhqfh hqwuh ohv uhfhwwhv �vfdohv hq o*devhqfh g*lq dwlrq ER� � Rf�E�� � �2�
+vxuidfh G vxu od �jxuh 4, hw oh vxufurñw gh uhfhwwhv �vfdohv gþ ã o*lq dwlrq ER2 �
R���2 +vxuidfh H vxu od �jxuh 4, vrlw =

{A ' ER� � Rf�E�� � �2�� ER2 � R���2 ' .f � �.S ' ��fS plooldugv

' ���eHI gx SLE fkdtxh dqqìh1

Fhwwh ìydoxdwlrq hvw wuëv ìohyìh = ã wlwuh gh frpsdudlvrq/ hooh fruuhvsrqg ã ghx{
wlhuv gx prqwdqw wrwdo ghv yhuvhphqwv uhêxv sdu o*Hwdw dx wlwuh gh o*lps÷w vxu ohv
vrflìwìv1 Ohv uìvxowdwv doohpdqg/ dpìulfdlq hw eulwdqqltxh vrqw uhvshfwlyhphqw gh
����SI/ �f���I hw �f��eI1 O*ìfduw dyhf oh uìvxowdw doohpdqg surylhqw sulqflsdoh0
phqw gh od gl�ìuhqfh txdqw ã o*ìodvwlflwì gh o*ìsdujqh dx wdx{ g*lqwìuíw/ sdudpëwuh
grqw o*lq xhqfh hvw g*dloohxuv vrxoljqìh sdu Ihogvwhlq ^4<<9`4;1 Fhx{ revhuyìv dyhf
ohv Hwdwv0Xqlv hw oh Ur|dxph0Xql v*h{soltxhqw gh soxv sdu xqh prlqguh lpsrvlwlrq
ghv uhyhqxv gx fdslwdo gdqv fhv ghx{ sd|v1

Sdu dloohxuv/ Ihogvwhlq vxssrvh txh od edlvvh ghv uhfhwwhv �vfdohv olìh ã od gl0
plqxwlrq gh o*lpsrvlwlrq h�hfwlyh ghv uhyhqxv gx fdslwdo grlw íwuh h{dfwhphqw
frpshqvìh sdu od plvh hq sodfh g*lps÷wv vxssoìphqwdluhv/ srxu qh sdv hqwudñ0
qhu gh gì�flw vxssoìphqwdluh gx exgjhw gh o*Hwdw1 Oh sureoëph srvì hvw doruv
g*ìydoxhu ohv frqvìtxhqfhv hq whuphv gh vxusoxv ghv pìqdjhv gh fhw dffurlvvhphqw
qìfhvvdluh ghv wd{hv hw lps÷wv sxlvtxh fhoxl0fl hqwudñqh xqh shuwh g*xwlolwì olìh
dx fdudfwëuh glvwruwli gh fhv wd{hv1 Rq frqvlgëuh jìqìudohphqw tx*lo h{lvwh xqh
uhodwlrq gh sursruwlrqqdolwì hqwuh od yduldwlrq ghv uhfhwwhv �vfdohv �qdqfdqw ghv
gìshqvhv sxeoltxhv hw od yduldwlrq gx vxusoxv ghv pìqdjhv txl oxl hvw dvvrflìh1

+F4 � F5, @SLE @ 694@:4;5=464 @ 8=3(

4;Dlqvl/ rq rewlhqw xqh ìydoxdwlrq gh 4/79( vl rq suhqg srxu od Iudqfh od píph ìodvwlflwì gh
o*ìsdujqh dx wdx{ g*lqwìuíw txh gdqv o*ìwxgh doohpdqgh +3158,1
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Oh frh!flhqw gh sursruwlrqqdolwì b uholdqw fhv ghx{ judqghxuv/ jìqìudohphqw ds0
shoì �fkdujh vxssoìphqwdluh pdujlqdoh� gh o*lps÷w +�pdujlqdo h{fhvv exughq�/
rx �ghdgzhljkw orvv�,/ shxw v*lqwhusuìwhu frpph oh sul{ �fwli gx �qdqfhphqw gh
o*Hwdw sdu �vfdolwì glvwruwlyh1 Soxv ohv lps÷wv hw wd{hv vxssoìphqwdluhv vrqw glvwru0
wliv/ soxv fh frh!flhqw hvw ìohyì1 Vl fhv lps÷wv qh vrqw sdv glvwruwliv/ fh frh!flhqw
ydxw }ìur1 Ihogvwhlq uhwlhqw xqh ydohxu gh b ' f�e/ wluìh gh Edoodug hw do1 ^4<;8`4<1
Lo uhwlhqw ìjdohphqw xqh ìydoxdwlrq dowhuqdwlyh ìohyìh/ suhqdqw hq frpswh o*ìyl0
whphqw �vfdo/ b ' ��D/ txl shxw íwuh frqvlgìuìh frpph od eruqh vxsìulhxuh ghv
ìydoxdwlrqv hpslultxhv gìmã uìdolvìhv gh �fkdujh vxssoìphqwdluh pdujlqdoh� gh
o*lps÷w +Ihogvwhlq ^4<<8`,1

Frpph Wùgwhu hw ]lheduwk ^4<<:`/ qrxv fdofxorqv xq frh!flhqw b ã sduwlu ghv
grqqìhv gh qrwuh prgëoh1 Fh frh!flhqw hvw ìjdo dx udssruw �*E� n ��/ rü �c�
hw � uhsuìvhqwhqw ohv dluhv lqgltxìhv vxu oh judskltxh 4 fl0ghvvxv1 Rq frqvlgëuh
gdqv fh fdv txh fhv fkdujhv �vfdohv sruwhqw vxu o*ìsdujqh hw qrq vxu o*hqvhpeoh ghv
pdufkìv frpph gdqv Edoodug hw do ^4<;8`1 Qrxv derxwlvvrqv ã xqh ydohxu gh b '
f�221 Hq frqvìtxhqfh/ o*ìydoxdwlrq gh uìiìuhqfh gh o*h�hw wrwdo gh od gìvlq dwlrq
vxu oh elhq0íwuh ghv pìqdjhv/ grqqìh sdu od vrpph gh o*h�hw gluhfw hw gh o*h�hw
lqgluhfw/ hvw ìjdoh ã =

{7|J|@, ' {7_�oeS| n b{A ' ��fS � f�22 � ��eH ' f�.�I gx SLE1 +5153,

61 Gìvlq dwlrq hw vhljqhxuldjh

Ihogvwhlq ìydoxh txdwuh h�hwv gh od edlvvh gh o*lq dwlrq vxu od ghpdqgh gh
prqqdlh �gxfldluh531 Srxu qrwuh sduw/ qrxv qh glvfxwrqv lfl txh oh vhxo txl qh
vrlw sdv qìjoljhdeoh = od edlvvh ghv uhyhqxv gx vhljqhxuldjh srxu o*Hwdw olì ã od
glplqxwlrq ghv uhyhqxv gh od wd{h lq dwlrqqlvwh vxu ohv hqfdlvvhv prqìwdluhv1 Fhfl
lpsoltxh xqh shuwh hq whuph gh elhq0íwuh sxlvtxh/ d�q gh pdlqwhqlu oh exgjhw gh
o*Hwdw frqvwdqw/ lo idxw frpshqvhu fhwwh glplqxwlrq fhwwh glplqxwlrq sdu ghv wd{hv
fuìdqw ghv glvwruvlrqv1

O*ìydoxdwlrq gh od shuwh gh vxusoxv fruuhvsrqgdqwh uhsrvh vxu o*ìjdolwì hqwuh oh
wdx{ gh furlvvdqfh gh od pdvvh prqìwdluh hw oh wdx{ g*lq dwlrq lvvxh gh o*ìtxdwlrq
txdqwlwdwlyh gh od prqqdlh1 Fhooh0fl lpsoltxh txh oh uhyhqx gx vhljqhxuldjh +hq
whuphv qrplqdx{, hvw ìjdo ã =

�| Eo2 n Z���|3� Eo2 n Z� ' Z�|3� Eo2 n Z� +614,

4<G*dxwuhv ìwxghv ìydoxhqw ghv �vxufrþwv pdujlqdx{� gh o*lps÷w vxu gl�ìuhqwv vhfwhxuv = sdu
h{hpsoh/ Ixoohuwrq dqg Khqghuvrq ^4<;<` hw Kdxvpdq hw Qhzh| ^4<<8`1

53Yrlu o*dqqh{h 5 srxu xqh glvfxvvlrq gh fhv h�hwv1
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Vrxv fhwwh gì�qlwlrq/ ohv uhyhqxv gx vhljqhxuldjh/ txl sruwhqw vxu od prqqdlh
�gxfldluh hw ohv uìvhuyhv reoljdwrluhv/ vrqw qxov oruvtxh o*lq dwlrq hvw qxooh1 Od shuwh
gh vhljqhxuldjh gxh ã od gìvlq dwlrq fruuhvsrqg grqf dx qlyhdx gh vhljqhxuldjh
srxu xqh lq dwlrq gh 5(1 Vxu od sìulrgh 4<<304<<9/ ohv eloohwv hw slëfhv gh prqqdlh
uhsuìvhqwdlhqw hqylurq ��.I gx SLE hw ohv uìvhuyhv reoljdwrluhv hqylurq f��I gx
SLE/ vrlw xq wrwdo gh eI gx SLE srxu od prqqdlh edqtxh fhqwudoh1 Od shuwh ghv
uhyhqxv gx vhljqhxuldjh uìvxowdqw gh od gìvlq dwlrq d grqf ìwì g*hqylurq 313;( gx
SLE vrlw D�. plooldugv gh iudqfv1

Oh uìvxowdw dpìulfdlq hvw gh�f��22I gx SLE > oh uìvxowdw dqjodlv hvw gh�f�fbI
gx SLE/ oh uìvxowdw doohpdqg �fc �HfI/ oh uìvxowdw hvsdjqro �f� 2DSI1 Hq whuphv
gh shuwh gh vxusoxv lqgluhfw srxu ohv pìqdjhv/ rq rewlhqw �f�22 �f�fH ' ��f �.SI
gx SLE hq Iudqfh1

71 Gìvlq dwlrq hw vhuylfh gh od ghwwh sxeoltxh

Od edlvvh gh o*lq dwlrq d�hfwh ìjdohphqw oh vhuylfh gh od ghwwh sxeoltxh gx idlw
gh od edlvvh ghv wdx{ g*lqwìuíw qrplqdx{ tx*hooh hvw fhqvìh hqwudñqhu1 Fhfl lq xh vxu
od frqwudlqwh exgjìwdluh gh o*Hwdw gh od idêrq vxlydqwh1 Ohv gìshqvhv sxeoltxhv R|C|

pdlqwhqxhv frqvwdqwhv/ ohv fkdujhv g*lqwìuíw gh od ghwwh sxeoltxh +qhwwh ghv wd{hv
vxu od ghwwh sxeoltxh, hw od vxeyhqwlrq dx{ pìqdjhv srxu gìgxfwlrq g*lqwìuíwv
g*hpsuxqw +� d�6�o�6�, vrqw �qdqfìhv sdu o*lps÷w vxu ohv uhyhqxv gh o*ìsdujqh
kruv orjhphqw/ od wd{h g*kdelwdwlrq hw od wd{h irqflëuh/ oh vhljqhxuldjh E�| ��|3��
hw o*ìplvvlrq gh qrxyhooh ghwwh E�| ��|3�� +ohv dxwuhv iruphv g*lpsrvlwlrq vrqw
vxssrvìhv frqvwdqwhv sdu Ihogvwhlq ^4<<9`,1 O*ìtxdwlrq frpswdeoh vxlydqwh shuphw
g*h{sulphu od prgl�fdwlrq gx qlyhdx qrplqdo gh od ghwwh sxeoltxh =

R|C| n d� n E� � �6� Eo} n Z�o�|3� ' A| EZ� n�| ��|3� n�| ��|3� +714,

rü o}nZ hvw oh wdx{ g*lqwìuíw qrplqdo vxu od ghwwh sxeoltxh/ �6 oh wdx{ pdujlqdo
g*lpsrvlwlrq ghv uhyhqxv ghv reoljdwlrqv g*Hwdw hw A| EZ� hvw o*hqvhpeoh ghv uhyhqxv
�vfdx{ dxwuhv txh fhx{ rewhqxv hq wd{dqw ohv lqwìuíwv gh od ghwwh sxeoltxh/ txl
vrqw ìjdx{ ã �6 Eo} n Z��1

D o*ìtxloleuh gh orqj whuph/ od ghwwh sxeoltxh furñw dx píph wdx{ txh oh SLE
qrplqdo > rq d grqf =

�| ��|3� ' E? n } n Z��|3� +715,

dyhf ? oh wdx{ gh furlvvdqfh gh od srsxodwlrq dfwlyh hw } oh wdx{ gh furlvvdqfh
gh od surgxfwlrq sdu wíwh +rx gh od surgxfwlylwì,1 Hq frpelqdqw fhwwh ìtxdwlrq
dyhf o*ìtxdwlrq frpswdeoh uhqgdqw frpswh gh od g|qdpltxh gh od ghwwh sxeoltxh/
rq rewlhqw o*h{suhvvlrq vxlydqwh srxu ohv uhyhqxv �vfdx{ kruv lpsrvlwlrq gh od
ghwwh sxeoltxh =
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A| ' R|C| � E�| ��|3�� n dE�� �6� o} � ?� } � �6Zo�|3� +716,

Od gìvlq dwlrq d lpsoltxì xq dffurlvvhphqw gx frþw gx vhuylfh gh od ghwwh sx0
eoltxh1 Fhwwh kdxvvh ghv gìshqvhv gh o*Hwdw d gþ íwuh frpshqvìh sdu xqh kdxvvh
ghv lps÷wv1 Hq gl�ìuhqwldqw fhwwh frqwudlqwh exgjìwdluh sdu udssruw dx wdx{ g*lq0
 dwlrq +vdqv suhqguh hq frpswh ohv h�hwv vxu od ghpdqgh gh prqqdlh txl rqw gìmã
ìwì wudlwìv,/ rq rewlhqw =

_A|
�U�|

' ��6

�
�|3�

�U�|

�
_Z ' f�2�e � f�DD � �f�f2 ' �fc 2SI gx SLE/ +717,

vrlw ��H�. Plooldugv/ dyhf xq udwlr +ghwwh sxeoltxh,2SLE gh DD�DDI hq Iudqfh
+pr|hqqh gh 4<<3 ã 4<<9 > dx{ Hwdwv0Xqlv/ fh udwlr ydxw 83( hw 7;( hq Do0
ohpdjqh,1 Od gl�ìuhqfh dyhf oh jdlq rewhqx sdu o*Hwdw hq Doohpdjqh +03/69(,
surylhqw g*xq wdx{ g*lpsrvlwlrq gx uhyhqx soxv ìohyì gdqv fh sd|v1

Hq�q/ hq suhqdqw hq frpswh oh sul{ �fwli gh od �vfdolwì b/ oh frþw hq whuph
gh elhq íwuh +ìydoxì hq srxufhqwdjh gx SLE, gh fhwwh shuwh gh uhyhqx hvw ìjdo ã
�f�22 �f�2S ' ��f D.I1 Fh uìvxowdw hvw ã frpsduhu dx{ uìvxowdwv dqjodlv +03/3<(,/
doohpdqg +03/45(, hw dpìulfdlq +03/43(,1

81 Gìvlq dwlrq/ fk÷pdjh/ surgxfwlrq hw vxusoxv1

8141 Ohv udwlrv gh vdful�fh

Píph vl o*h{lvwhqfh g*xq duelwudjh hqwuh lq dwlrq hw fk÷pdjh hvw xqh txhvwlrq
hqfruh qrq gì�qlwlyhphqw wudqfkìh/ lo vhpeoh dgplv sdu od soxsduw ghv ìfrqrplvwhv
tx*lo h{lvwh yudlvhpeodeohphqw/ ã frxuw whuph/ xqh uhodwlrq lqyhuvh hqwuh lq dwlrq
hw fk÷pdjh/ pdlv txh fhwwh uhodwlrq glvsdudñw ã orqj whuph +Urphu ^4<<:`,1 Hq
g*dxwuhv whuphv/ od uhodwlrq gh Skloolsv hvw gìfurlvvdqwh ã frxuw whuph pdlv yhu0
wlfdoh ã orqj whuph1 Fhfl vljql�h txh ohv frþwv gh od gìvlq dwlrq/ hq whuphv gh
furlvvdqfh gx fk÷pdjh hw gh shuwh gh surgxfwlrq/ shxyhqw íwuh frqvlgìuìv frpph
whpsrudluhv/ vdxi gdqv oh fdv olplwh gh shuvlvwdqfh wrwdoh gx fk÷pdjh541

Ohv judqghxuv jìqìudohphqw uhwhqxhv srxu phvxuhu fhv frþwv vrqw ohv udwlrv gh
vdful�fh/ phvxudqw vrlw od shuwh gh surgxfwlrq gxh ã od edlvvh gx wdx{ g*lq dwlrq/
vrlw o*dffurlvvhphqw gx fk÷pdjh olì ã fhwwh edlvvh/ fhv ghx{ judqghxuv dssdudlvvdqw
olìhv hqwuh hoohv sdu od uhodwlrq g*Rnxq1 Lo h{lvwh soxvlhxuv idêrqv gh phvxuhu fhv
udwlrv gh vdful�fh1 Od soxv vlpsoh frqvlvwh ã fdofxohu oh udssruw gh o*ìfduw hqwuh

54Ohv hvwlpdwlrqv uìfhqwhv gh uhodwlrqv gh Skloolsv srxu od Iudqfh +fi1 sdu h{hpsoh Frwlv hw
Plkrxel ^4<<3`/ O*Kruw| hw Wkledxow ^4<<:`, frqgxlvhqw ã uhmhwhu fhwwh k|srwkëvh g*k|vwìuëvh
wrwdoh gx fk÷pdjh/ píph vl fhoxl0fl frqqdñw xq ghjuì fhuwdlq gh shuvlvwdqfh1
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o*ìyroxwlrq frqvwdwìh gh od surgxfwlrq hw vrq ìyroxwlrq whqgdqflhooh ã od edlvvh
gx wdx{ g*lq dwlrq shqgdqw xqh sìulrgh gh gìvlq dwlrq/ hw2rx oh udssruw hqwuh
o*dffurlvvhphqw gx fk÷pdjh hw fhwwh edlvvh gx wdx{ g*lq dwlrq1

Vfkhogh0Dqghuvhq ^4<<5` hw Edoo ^4<<7` irxuqlvvhqw ghv ìydoxdwlrqv gh fhv ud0
wlrv srxu soxvlhxuv sd|v gh o*RFGH/ edvìhv vxu ohv ìyroxwlrqv frqvwdwìhv gh od
surgxfwlrq hw ghv sul{ dx frxuv ghv dqqìhv ;31 Ohv wdeohdx{ vxlydqwv uhsurgxlvhqw
ohxuv ìydoxdwlrqv srxu ohv sìulrghv ohv soxv uìfhqwhv srxu od Iudqfh/ ohv Hwdwv0Xqlv/
o*Doohpdjqh hw od Judqgh0Euhwdjqh =

Wdeohdx 4 = Hvwlpdwlrqv gh udwlrv gh vdful�fh wluìhv gh Edoo ^4<<7`1

Sd|v sìulrgh
lq dwlrq
lqlwldoh

yduldwlrq gh
o*lq dwlrq

udwlr gh
vdful�fh

Iudqfh ;4 =40;9 =6 46133 43175 318<<:
XVD ;3 =40;607 45143 ;1;6 41;653
JE ;7 =50;9 =6 914< 6136 31;9;3

Doohpdjqh ;3 =40;9 =6 81;9 81<8 618898

Wdeohdx 5 = Hvwlpdwlrqv ghv udwlrv gh vdful�fh wluìhv gh Vfkhogh0Dqghuvhq
^4<<5`1

Sd|v sìulrgh
lq dwlrq
lqlwldoh

yduldwlrq gh
o*lq dwlrq

udwlr gh
vdful�fh

Iudqfh 4<:<04<;; 4617 4317 3153
XVD 4<:<04<;; 4313 813 3163
JE 4<:<04<;; 45193 :13 3153

Doohpdjqh 4<:<04<;; 81< 617 4193

Gdqv fh ghuqlhu wdeohdx/ o*lq dwlrq lqlwldoh fruuhvsrqg ã od pr|hqqh hqwuh 4<:<
hw 4<;4 doruv txh od yduldwlrq gh o*lq dwlrq hvw fdofxoìh hqwuh od sìulrgh 4<:<0;4 hw
o*dqqìh 4<<31 Ohv ìydoxdwlrqv suìvhqwìhv sdu Edoo ^4<<7` vrqw vhqvleohphqw soxv ìoh0
yìhv txh fhoohv gh Vfkhogh0Dqghuvhq ^4<<5`1 Fhfl shxw suryhqlu gh gl�ìuhqfhv gdqv
ohv sìulrghv dqdo|vìhv pdlv dxvvl gh glyhujhqfhv gdqv ohv prghv g*ìydoxdwlrq gh
o*rxwsxw whqgdqflho gdqv fhv ghx{ ìwxghv = Vfkhogh0Dqghuvhq xwlolvh ohv suìylvlrqv
wluìhv g*xqh uìjuhvvlrq gx SLE revhuyì vxu xq wuhqg1 Srxu vd sduw/ Edoo lghqwl�h
gh idêrq soxv vsìfl�txh ghv ìslvrghv gìvlq dwlrqqlvwhv hw fdofxoh xq rxwsxw whq0
gdqflho hq vxssrvdqw txh fhoxl0fl hvw frqirqgx dyhf o*rxwsxw revhuyì dx gìexw gh
o*ìslvrgh frqvlgìuì hw txh fhv ghx{ judqghxuv vrqw ã qrxyhdx frqirqgxhv txdwuh
wulphvwuhv dsuëv od �q gh o*ìslvrgh gìvlq dwlrqqlvwh1

Rq shxw qrwhu sdu frqwuh xqh judqgh vlplolwxgh gdqv oh fodvvhphqw ghv gli0
iìuhqwv sd|v hq irqfwlrq gh ohxu udwlr gh vdful�fh = oh sd|v d|dqw oh udwlr oh soxv
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ìohyì hvw o*Doohpdjqh > ylhqqhqw hqvxlwh ohv Hwdwv0Xqlv/ vxlylv gh od Iudqfh hw gh od
Judqgh0Euhwdjqh1 Rq shxw ìjdohphqw revhuyhu/ hw fhfl h{soltxh fhod/ txh ohv udwlrv
gh vdful�fh vrqw g*dxwdqw soxv ìohyìv txh oh wdx{ g*lq dwlrq lqlwldo hvw idleoh > gh
idlw/ oh udwlr gh vdful�fh hvw ehdxfrxs soxv ìohyì hq Doohpdjqh/ sd|v txl/ gëv oh
gìexw gh od sìulrgh frqvlgìuìh/ d frqqx xq wdx{ g*lq dwlrq lqiìulhxu ã fhx{ ghv
dxwuhv sd|v gh o*RFGH155

Oh wdeohdx vxlydqw uhsurgxlw qrv sursuhv ìydoxdwlrqv gx udwlr gh vdful�fh srxu
od Iudqfh/ ã od irlv srxu od sìulrgh od soxv uìfhqwh/ txl hvw fhooh txh qrxv dqdo|vrqv/
hw/ srxu ghv udlvrqv gh yìul�fdwlrq gh od urexvwhvvh gh qrv uìvxowdwv/ srxu ohv
sìulrghv ìwxglìhv sdu Edoo ^4<<7` hw Vfkhogh0Dqghuvhq ^4<<5` +qrwì V0D, =

55Gh píph/ xq wdx{ gh fkdqjh h�hfwli uìho ìohyì dx gìexw gh od sìulrgh gh gìvlq dwlrq vhpeoh
íwuh xq idfwhxu gìidyrudeoh/ txl dxjphqwh oh frþw gh od gìvlq dwlrq/ gx idlw gh od olplwdwlrq tx*lo
lqgxlw srxu o*dffurlvvhphqw ghv h{sruwdwlrqv frpph frpshqvdwlrq srwhqwlhooh gh od glplqxwlrq
gh od ghpdqgh lqwìulhxuh +Vfkhogh0Dqghuvhq ^4<<5`,1
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Wdeohdx 6 = Hydoxdwlrqv gx udwlr gh vdful�fh srxu od Iudqfh1

sìulrgh
lq dwlrq
lqlwldoh

yduldwlrq gh
o*lq dwlrq

udwlr gh
vdful�fh

ìydo1
suìf1

V0D1 :<�;4 ã ;; 4617 4317 3153 3153
V0D1 <3 =4 ã <9 =7 618 41; 6185
Edoo ;4 =40;9 =7 4613 4317 3175 3193
Edoo <3 =40<9 =7 618 41; <146

Rq shxw revhuyhu txh qrv ìydoxdwlrqv uhsurgxlvhqw wrxw ã idlw fhoohv suìvhqwìhv
sdu Vfkhogh0Dqghuvhq ^4<<5` srxu od sìulrgh 4<:<04<;; pdlv txh sdu frqwuh/ qrxv
q*dyrqv sx uhwurxyhu h{dfwhphqw o*ìydoxdwlrq suìfìghqwh suìvhqwìh sdu Edoo ^4<<7`
srxu od sìulrgh 4<;404<;9561 Rq revhuyh xqh dxjphqwdwlrq vljql�fdwlyh gx udwlr
gh vdful�fh/ l1h1 gx frþw gh od gìvlq dwlrq/ srxu od sìulrgh uìfhqwh > skìqrpëqh
txl fruuhvsrqg ã o*revhuydwlrq suìfìghqwh gh od uhodwlrq qìjdwlyh h{lvwdqw hqwuh
fh udwlr hw oh qlyhdx gh o*lq dwlrq lqlwldoh = doruv txh od gìvlq dwlrq ghv dqqìhv
;3 dxudlw ìwì dvvh} shx frþwhxvh hq whuphv gh shuwh gh surgxfwlrq/ lo q*hq d
sdv ìwì gh píph vxu ohv dqqìhv <3 sxlvtxh fkdtxh srlqw g*lq dwlrq hq prlqv d
frþwì dssur{lpdwlyhphqw 618( gh SLE1 Hq g*dxwuhv whuphv/ oh uhwrxu revhuyì ã
od vwdelolwì ghv sul{ dxudlw lqgxlw/ hq Iudqfh/ xqh shuwh gh : srlqwv gh SLE57/
ìydoxdwlrq frpsdudeoh ã fhoohv suìvhqwìhv sdu Ihogvwhlq ^4<<9` srxu ohv Hwdwv0Xqlv
hw sdu Ednkvkl hw do1 ^4<<;` srxu oh Ur|dxph0Xql/ pdlv lqiìulhxuh ã fhooh rewhqxh
sdu Grodgr hw do1 ^4<<:` srxu o*Hvsdjqh1 Wùgwhu hw ]lheduwk ^4<<:` suìvhqwhqw
srxu ohxu sduw ghx{ ìydoxdwlrqv1 Lov revhuyhqw txh od uìgxfwlrq gh 6 srlqwv +gh
7/8( ã 4/8(, gh o*lq dwlrq hq Doohpdjqh hqwuh 4<<5 hw 4<<8 v*hvw dffrpsdjqìh
g*xqh edlvvh gh SLE gh 9 ã :(1 Lov sursrvhqw xqh ìydoxdwlrq dowhuqdwlyh/ tx*lov
uhwlhqqhqw frpph uìiìuhqfh/ edvìh vxu xqh uhodwlrq dg krf uholdqw gh pdqlëuh qrq
olqìdluh oh frþw gh od gìvlq dwlrq hq whuph gh SLE ã o*dpsohxu gh od gìvlq dwlrq
Z = dt| � t|3�o *t|3� ' �j E�ffZ��*2/ rü j ' e hvw oh udwlr gh vdful�fh uhwhqx1
O*ìydoxdwlrq txl hq uìvxowh gx frþw gh od glplqxwlrq gh 5 srlqwv gh o*lq dwlrq hvw gh
��c�I gx SLE hq sduwdqw g*xq wdx{ g*lq dwlrq phvxuì gh 5(581 Hq uhsuhqdqw fhwwh

56Qrxv qh glvfxwhurqv sdv ghv ìydoxdwlrqv rewhqxhv sdu od pìwkrgh gh Edoo txl qh qrxv
sdudlvvhqw sdv uìhoohphqw sodxveohv1

57Rq shxw g*dloohxuv qrwhu txh fhwwh ìydoxdwlrq hvw wrxw ã idlw frkìuhqwh dyhf fhooh txh o*rq shxw
idluh gx udwlr gh vdful�fh hq whuphv gh fk÷pdjh sxlvtxh fhoxl0fl shxw íwuh ìydoxì/ srxu od sìulrgh
4<<304<<9 ã 41;< +@ 6=7@+�4=;,, > fh txl hvw wrxw d idlw frpsdwleoh dyhf ohv ydohxuv jìqìudohphqw
dgplvhv srxu od orl g*Rnxq = xq srlqw gh furlvvdqfh hq prlqv fruuhvsrqgudlw dssur{lpdwlyhphqw
ã 318 srlqw gh wdx{ gh fk÷pdjh hq soxv +fi1 Urphu ^4<<:`,1 Sdu dloohxuv/ xqh ìwxgh uìfhqwh gh
Edoo ^4<<9` frqgxlw ã ìydoxhu oh frþw gh od gìvlq dwlrq hq whuphv g*dffurlvvhphqw shupdqhqw gx
fk÷pdjh ã hqylurq 6 srlqwv gh QDLUX vxssoìphqwdluhv srxu fkdtxh srlqw g*lq dwlrq hq prlqv1

58Wùgwhu hw ]lheduwk ^4<<:/ s1 45/ qrwh 55` qh vhpeohqw sdv suhqguh hq frpswh o*ìyhqwxhooh
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pìwkrgh srxu od Iudqfh/ od edlvvh whpsrudluh gx SLE fruuhvsrqgdqw dx uhwrxu ã
od vwdelolwì ghv sul{ uhsuìvhqwhudlw xqh edlvvh gx SLE gh ���DD E2��*2 ' �f�fI gx
SLE hq Iudqfh1 Od qrq olqìdulwì revhuyìh ghv frþwv gh od gìvlq dwlrq hvw grqf
elhq sulvh hq frpswh lfl1 Hq uhydqfkh/ hw ã od gl�ìuhqfh gh o*ìwxgh gh od edqtxh
g*Hvsdjqh +Grodgr hw do1 ^4<<:`,/ o*ìyhqwxhooh shuvlvwdqfh gh fh frþw hvw ljqruìh591

91 V|qwkëvh ghv uìvxowdwv hw frpsdudlvrq lqwhuqdwlrqdoh

9141 Hydoxdwlrq ghv jdlqv gh vxusoxv srxu od Iudqfh

Oh wdeohdx 7 fl0ghvvrxv suìvhqwh xqh v|qwkëvh ghv jdlqv hq vxusoxv jìqìuìv
sdu oh uhwrxu ã od vwdelolwì ghv sul{ tx*d frqqx od Iudqfh hqwuh 4<<3 hw 4<<91 Od
frorqqh fruuhvsrqgdqw ã o*h�hw lqgluhfw �wudgxlw� hq whuphv gh shuwh gh elhq0íwuh
srxu ohv pìqdjhv od qìfhvvdluh frpshqvdwlrq/ sdu xqh dxjphqwdwlrq gh fhuwdlqhv
wd{hv hw lps÷wv glvwruwliv/ gh od glplqxwlrq ghv uhfhwwhv gh o*Hwdw suryhqdqw gh od
edlvvh revhuyìh gh ghx{ srlqwv gh o*lq dwlrq +oh sdudpëwuh b phvxuh oh ghjuì gh
glvwruwlrq ghv wd{hv hw lps÷wv qrxyhdx{,1

Wdeohdx 7 = H�hwv qhw vxu oh vxusoxv ghv pìqdjhv gh od uìgxfwlrq gh
o*lq dwlrq gh 5( ã 3( +#7o ' f�f,1

Gluhfw
Lqgluhfw =

b{C
b ' f�22

Wrwdo =
gluhfw .
lqgluhfw

Uhfhwwhv
gh o*Hwdw =

{C
P1 = plooldugv Iu

frqvrppdwlrq
ixwxuh

4139( 03166( 3/:6( 0439 P1

Vhljqhxuldjh 0 03/34;( 03/34;( 081: P1
Vhuylfh ghwwh 0 03/38:( 03/38:( 04;1: P1

Wrwdo 4139( 031 73( 3/993( 045<17 P1

Fh wdeohdx prqwuh fodluhphqw txh o*h�hw sulqflsdo gh od gìvlq dwlrq hvw/ hq
whuph gh vxusoxv/ fhoxl dvvrflì ã od glplqxwlrq gh od glvwruvlrq gx fkrl{ hqwuh od

vxuhvwlpdwlrq gh o*lq dwlrq phvxuìh sdu o*lqglfh gh sul{ doohpdqg1 Ohxu remhfwli vhpeoh íwuh
g*rewhqlu xq wdx{ g*lq dwlrq revhuyì qxo1

59Xqh dxwuh pdqlëuh g*ìydoxhu ohv udwlrv gh vdful�fh/ shuphwwdqw gh whqlu frpswh gh od shu0
vlvwdqfh gx fk÷pdjh/ uhsrvh vxu xqh irupdolvdwlrq ghv uhodwlrqv hqwuh sul{ hw surgxfwlrq hw2rx
hqwuh sul{/ vdodluhv hw fk÷pdjh1 Xqh ìydoxdwlrq srxu od Iudqfh idlwh ã sduwlu g*hvwlpdwlrqv ìfr0
qrpìwultxhv g*ìtxdwlrqv gh sul{ hw gh vdodluhv +fi1 O*Kruw| hw Wkledxow ^4<<:`, frqgxlw ã xqh
ydohxu vhqvleohphqw soxv ìohyìh gx udwlr gh vdful�fh/ sxlvtxh vhorq fhwwh ìydoxdwlrq/ fkdtxh srlqw
g*lq dwlrq hq prlqv dxudlw frþwì : srlqwv gh fk÷pdjh hq soxv/ fh txl qrxv sdudñw shx sodxvleoh
+fi1 Fkdwhodlq hw Vhyhvwuh ^4<<<`,1

4;



frqvrppdwlrq hw o*ìsdujqh1 Fhw h�hw grplqh hq ydohxu devroxh o*h�hw wrwdo1 Rq
shxw uhpdutxhu txh o*lpsdfw dqqxho gh od gìvlq dwlrq vxu ohv uhfhwwhv gh o*Hwdw hvw
h{wuíphphqw ìohyì/ hw tx*lo surylhqw oxl dxvvl srxu o*hvvhqwlho gh od prgl�fdwlrq
ghv fkrl{ frqvrppdwlrq2ìsdujqh1 Srxu phvxuhu o*dpsohxu ghv shuwhv srxu o*Hwdw
hq Iudqfh/ rq glvsrvh g*xq ruguh gh judqghxu ghv uhfhwwhv tx*lo shuêrlw dx wlwuh ghv
lps÷wv txl lqwhuylhqqhqw gdqv qrwuh ìydoxdwlrq = o*lps÷w vxu ohv vrflìwìv +hqylurq
483 plooldugv hq 4<<9,/ od wd{h surihvvlrqqhooh +499 Plooldugv,/ hqylurq 53 plooldugv
dx wlwuh gh o*lpsrvlwlrq ghv uhyhqxv gh fdslwdx{ prelolhuv ghv pìqdjhv5:/ dx{txhov
v*dmrxwhqw hqylurq 49 plooldugv g*lps÷w vxu ohv uhyhqxv gh fdslwdx{ prelolhuv gh
od frpswdelolwì sxeoltxh/ olìv dx suìoëyhphqw oleìudwrluh1 Fhv uhfhwwhv olìhv ã od
�vfdolwì gh o*ìsdujqh vrqw g*hqylurq 683 plooldugv1 Od frpsdudlvrq gh fhv fkl�uhv
dyhf od shuwh gh uhyhqxv gh o*Hwdw tx*dxudlw hqwudñqì oh uhwrxu ã od vwdelolwì ghv
sul{ prqwuh xqh srvvleoh vxu0ìydoxdwlrq gh fhwwh shuwh5;1

Wrxwhirlv/ lo idxw qrwhu tx*ã fhwwh edlvvh shupdqhqwh ghv uhfhwwhv gh o*Hwdw
v*dmrxwh/ gdqv od skdvh g*dmxvwhphqw txl vxlw od gìvlq dwlrq/ fhooh lqgxlwh sdu od
edlvvh/ frqvlgìuìh frpph whpsrudluh/ gx SLE1 D o*lqyhuvh/ od sulvh hq frpswh gh
o*dmxvwhphqw surjuhvvli ghv fkrl{ frqvrppdwlrq2ìsdujqh dx qrxyhdx frqwh{wh gh
vwdelolwì ghv sul{ frqgxlw ã plqruhu oh frþw srxu o*Hwdw gx uhwrxu ã od vwdelolwì ghv
sul{ +fi1 lqiud,1

O*lpsdfw gh od gìvlq dwlrq vxu o*lqyhvwlvvhphqw orjhphqw q*hvw sdv uhsruwìh lfl
fdu lo dssdudñw frpph qìjoljhdeoh1 Fhfl wlhqw g*xqh sduw dx fdudfwëuh olplwì ghv
gìgxfwlrqv �vfdohv dffrugìhv dx{ dfkhwhxuv gh orjhphqw dlqvl tx*ã od idleohvvh gh
o*ìodvwlflwì gh od ghpdqgh gh orjhphqw dx{ wdx{ g*lqwìuíw +vl rq ohv frpsduh ã fhoohv
suìydodqw gdqv g*dxwuhv sd|v/ fi1 Fkdwhodlq hw Vhyhvwuh ^4<<<`,1 Od yduldwlrq gh od
ghpdqgh gh prqqdlh hw od shuwh gh uhyhqxv gh vhljqhxuldjh txl hq gìfrxoh vrqw
ìjdohphqw g*dpsohxu dvvh} olplwìh1 D o*lqyhuvh/ o*dxjphqwdwlrq gx frþw gx vhuylfh
gh od ghwwh uìvxowdqw gx uhwrxu ã od vwdelolwì ghv sul{/ vl hooh q*hvw sdv gx píph
ruguh gh judqghxu txh o*h�hw vxu ohv fkrl{ frqvrppdwlrq2ìsdujqh/ hvw wrxwhirlv
qrq qìjoljhdeoh1

Ohv wdeohdx{ vxlydqwv suìvhqwhqw ohv uìvxowdwv gh yduldqwhv uhodwlyhv dx{ yd0
ohxuv gh o*ìodvwlflwì gh o*ìsdujqh dx wdx{ g*lqwìuíw/ ã od gxuìh gh o*ìsdujqh/ hw dx
sdudpëwuh gh �ghdgzhljkw orvv�1

5:Vxlydqw od vrxufh gh od GJL/ ohv uhyhqxv gh fdslwdx{ prelolhuv gìfoduìv sdu ohv pìqdjhv
lpsrvdeohv dx wlwuh gh o*lps÷w vxu oh uhyhqx +dsuëv gìgxfwlrq gh o*dyrlu �vfdo, ìwdlhqw gh :7>946
plooldugv gh iudqfv hw gh 49> 836 plooldugv srxu ohv pìqdjhv qrq lpsrvdeohv hq 4<<41 Lov ìwdlhqw
gh ;9> 6<: plooldugv gh iudqfv srxu ohv pìqdjhv lpsrvdeohv hw gh 4:> 773 plooldugv gh iudqfv srxu
ohv pìqdjhv qrq lpsrvdeohv hq 4<<81

5;Oh prqwdqw gh shuwh olì ã od edlvvh gh ghx{ srlqwv g*lq dwlrq gdqv o*ìwxgh gh od Exqghvedqn
hvw oxl dxvvl wuëv ìohyì +04/69( gx SLE,1 O*ìydoxdwlrq idlwh sdu Shuvvrq hw do1 ^4<<9` vxu oh fdv
vxìgrlv hvw qhwwhphqw soxv idleoh hw soxv uìdolvwh1
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Wdeohdx 8 = Yduldqwhv uhodwlyhv dx{ h�hwv gh od gìvlq dwlrq vxu oh
vxusoxv vhorq o*ìodvwlflwì gh o*ìsdujqh dx{ wdx{ g*lqwìuíw +b ' f�22c A '
2., =

#7o Gluhfw
Lqgluhfw =

b{C

Wrwdo =
gluhfw .
lqgluhfw

{C

frqvrppdwlrq
ixwxuh

#7o ' f�f
#7o ' f�2
#7o ' f�e

��fS
��e�
��Hf

03166
03158
0314;

31:6
414;
4195

0439 P1
0;5 P1
08: P1

Vhljqhxuldjh 0 03/34;( 03/34;( 081: P1
Vhuylfh ghwwh 0 03/38:( 03/38:( 04;1: P1

Wrwdo
#7o ' f�f
#7o ' f�2
#7o ' f�e

��fS
��e�
��Hf

03173
03166
03158

3199
4143
4188

045< P1
0437 P1
0;3 P1

Wdeohdx 9 = Yduldqwhv uhodwlyhv dx{ h�hwv gh od gìvlq dwlrq vxu oh
vxusoxv dyhf xqh gxuìh gh o*ìsdujqh soxv frxuwh +W@48 hw b ' f�22, =

#7o Gluhfw
Lqgluhfw =

b{C

Wrwdo =
gluhfw .
lqgluhfw

{C

frqvrppdwlrq
ixwxuh

#7o ' f�f
#7o ' f�2
#7o ' f�e

3176
31;;
4166

03173
03164
03155

3136
318:
4144

0465 P1
0434 P1
0:4 P1

Vhljqhxuldjh 0 03/34;( 03/34;( 081: P1
Vhuylfh ghwwh 0 03/38:( 03/38:( 04;1: P1

Wrwdo
#7o ' f�f
#7o ' f�2
#7o ' f�e

3176
31;;
4166

0317;
0316;
0315<

03138
3183
4137

0487 P1
0457 P1
0<7 P1

Ohv uìvxowdwv suìvhqwìv gdqv ohv wdeohdx{ 8 hw 9 prqwuhqw oh u÷oh irqgdphqwdo
txh mrxhqw ohv sdudpëwuhv fdudfwìulvdqw o*ìsdujqh +o*ìodvwlflwì gh o*ìsdujqh dx wdx{
g*lqwìuíw g*xqh sduw/ vd gxuìh g*dxwuh sduw, gdqv o*rewhqwlrq gx uìvxowdw �qdo1 Gh
idlw/ od uhodwlrq hqwuh o*ìodvwlflwì gh o*ìsdujqh hw od yduldwlrq gx vxusoxv joredo olìh
ã od gìvlq dwlrq hvw olqìdluh dyhf xq frh!flhqw g*lpsdfw gh fhwwh ìodvwlflwì dvvh}
ìohyì +{7 ' f�SS n 2�2D � #7o,1 Gh píph/ rq shxw frqvlgìuhu txh od gxuìh gh
o*ìsdujqh hvw lqiìulhxuh ã fhooh frqvlgìuìh mxvtx*lfl +A ' �D dqv,/ gx idlw gx v|vwëph
gh uhwudlwh sdu uìsduwlwlrq1 Fhfl d�dleolw vhqvleohphqw ohv frqvìtxhqfhv idyrudeohv
gx uhwrxu ã od vwdelolwì ghv sul{ = o*h�hw gluhfw vxu ohv fkrl{ g*ìsdujqh v*hq wurxyh
ìylghpphqw plqruì doruv txh o*h�hw lqgluhfw vh wurxyh oxl/ dx frqwudluh/ uhqirufì1
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Sdu dloohxuv/ od �vfdolwì gh o*ìsdujqh txh qrxv dyrqv sulvh hq frpswh hvw fhooh
suìydodqw hq 4<<;/ gx idlw txh qrxv ghyrqv ìydoxhu ohv jdlqv ixwxuv ã dwwhqguh
gx uhwrxu ã od vwdelolwì ghv sul{1 D wlwuh gh frpsdudlvrq/ qrxv dyrqv fdofxoì ohv
eìqì�fhv txl dxudlhqw ìwì rewhqxv vxu od edvh gh od �vfdolwì dqwìulhxuh gdqv odtxhooh
ohv surgxlwv g*dvvxudqfh0ylh +txl uhsuìvhqwdlhqw 79/9( gh o*ìsdujqh euxwh gh 4<<3
ã 4<<9, ìwdlhqw prlqv wd{ìv tx*lov qh oh vhurqw gruìqdydqw5<1 D wlwuh g*h{hpsoh/ hq
suhqdqw xq wdx{ g*lpsrvlwlrq vxu oh uhyhqx ghv fdslwdx{ gh �fI +dx olhx gh 5617(,
vxu o*ìsdujqh ghv pìqdjhv/ rq rewlhqw xq jdlq gh vxusoxv joredo gh 3188( gx SLE
hw xqh edlvvh ghv uhfhwwhv gh o*Hwdw gh <8 Plooldugv/ shx gl�ìuhqwh gh fhooh rewhqxh
dyhf xq wdx{ g*lpsrvlwlrq gh 5617(1 Od �vfdolwì gh o*ìsdujqh q*dssdudñw grqf sdv
frpph ìwdqw xq gìwhuplqdqw ghv jdlqv gh vxusoxv hw ghv shuwhv gh uhfhwwhv gh
o*Hwdw dxvvl iruw txh o*ìodvwlflwì gh o*ìsdujqh dx wdx{ g*lqwìuíw1

Sdu dloohxuv/ vxssrvhu txh od edlvvh ghv uhfhwwhv gh o*Hwdw olìh dx uhwrxu ã od
vwdelolwì ghv sul{ hqwudñqh o*dxjphqwdwlrq rx od plvh hq sodfh g*lps÷wv hw wd{hv
soxv glvwruwliv tx*hqylvdjì suìfìghpphqw +b ' �, d�hfwh ìjdohphqw wuëv iruwhphqw
ohv uìvxowdwv1 D o*ìylghqfh/ soxv od frpshqvdwlrq gh fhwwh edlvvh hvw frþwhxvh hq
whuphv gh vxusoxv/ prlqv o*h�hw gh od gìvlq dwlrq vxu oh vxusoxv hvw idyrudeoh1 Rq
revhuyh hq sduwlfxolhu txh srxu od ydohxu gh uìiìuhqfh gh o*ìodvwlflwì gh o*ìsdujqh
dx wdx{ g*lqwìuíw +#7o ' f�f,/ oh uhwrxu ã od vwdelolwì ghv sul{ vhudlw vxvfhswleoh
g*dyrlu hqwudñqì xqh edlvvh gx vxusoxv joredo1

5<Prlqv gh 7( gh wd{hv srxu ohv surgxlwv gìwhqxv shqgdqw dx prlqv ; dqqìhv frqwuh 4:18( ã
o*khxuh dfwxhooh1
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Wdeohdx : = Yduldqwhv uhodwlyhv dx{ h�hwv gh od gìvlq dwlrq vxu oh
vxusoxv vhorq o*ìodwlflwì gh o*ìsdujqh dx{ wdx{ g*lqwìuíw +b ' ��f, =

#7o Gluhfw
Lqgluhfw =

b{C

Wrwdo =
gluhfw .
lqgluhfw

{C

frqvrppdwlrq
ixwxuh

#7o ' f�f
#7o ' f�2
#7o ' f�e

��fS
��e�
��Hf

0417;
04147
031;3

03175
315<
4133

0439 P1
0;5 P1
08: P1

Vhljqhxuldjh 0 03/3;3( 03/3;3( 081: P1
Vhuylfh ghwwh 0 03/593( 03/593( 04;1: P1

Wrwdo
#7o ' f�f
#7o ' f�2
#7o ' f�e

��fS
��e�
��Hf

041;5
0417;
04147

031:9
03138
3199

045< P1
0437 P1
0;3 P1

Frpph qrxv o*dyrqv vljqdoì gdqv o*lqwurgxfwlrq/ gh whoohv ìydoxdwlrqv ghv yd0
uldwlrqv gh vxusoxv joredo uìvxowdqw g*xqh glplqxwlrq gh ghx{ srlqwv gx u|wkph
g*lq dwlrq rqw ìwì uìdolvìhv srxu soxvlhxuv sd|v/ hq sduwlfxolhu/ ohv Hwdwv0Xqlv/
o*Doohpdjqh/ od Judqgh0Euhwdjqh hw o*Hvsdjqh1

9151 Frpsdudlvrq lqwhuqdwlrqdoh ghv jdlqv gh vxusoxv

Oh wdeohdx ; suìvhqwh/ srxu soxvlhxuv sd|v/ ghv ìydoxdwlrqv gh o*h�hw wrwdo/ hq
whuphv gh vxusoxv/ g*xqh edlvvh gh ghx{ srlqwv gx wdx{ g*lq dwlrq1 Ohv uìvxowdwv
uhodwliv dx{ Hwdwv0Xqlv hw ã o*Doohpdjqh txh qrxv suìvhqwrqv vrqw lvvxv gh qrv
sursuhv fdofxov/ uìdolvìv ã sduwlu ghv sdudpëwuhv irxuqlv gdqv ohv ìwxghv gh Ihog0
vwhlq ^4<<9` hw Wùgwhu hw ]lheduwk ^4<<:`1 Lov uhsurgxlvhqw hq idlw ohv ìydoxdwlrqv
suìvhqwìhv gdqv fhv ghx{ ìwxghv1 Ohv uìvxowdwv uhodwliv ã o*Hvsdjqh hw dx Ur|dxqh0
Xql q*rqw sdv ìwì uhfdofxoìv1 Fh vrqw fhx{ suìvhqwìv gdqv ohv ìwxghv gh Grodgr hw
do1 ^4<<:` hw Ednkvkl hw do1 ^4<<:`1
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Wdeohdx ; = Frpsdudlvrq lqwhuqdwlrqdoh +W/ gxuìh pr|hqqh gh o*ìsdujqh
hq dqqìhv,/ ìydoxdwlrqv gh uìiìuhqfh =63/64

Iudqfh Hwdwv0Xqlv Doohpdjqh Hvs1 U10X1
A ' 2.
#7o ' f
b ' f�22

A ' �f
#7o ' f�e
b ' f�e

A ' 2.
#7o ' f�2D
b ' f��e

A ' �f
#7o ' f
b ' f�e

A ' �f
#7o ' f
b ' f�e

3199( 4139( 4175( 41:4( 3154(

Od yduldelolwì ghv fkl�udjhv uhwhqxv sdu fkdtxh sd|v hvw iruwh = 4/39( dx{ Hwdwv0
Xqlv/ 4/75( hq Doohpdjqh/ 41:4( hq Hvsdjqh pdlv vhxohphqw 3/58( dx Ur|dxph0
Xql hw 3199( hq Iudqfh1 Ednkvkl hw do1 ^4<<:` dydqfhqw tx*dx Ur|dxph0Xql o*dyrlu
�vfdo glplqxh od �vfdolwì gx fdslwdo/ doruv tx*lo q*h{lvwh sdv dx{ Hwdwv0Xqlv1 Srxu0
wdqw/ xqh iruph g*dyrlu �vfdo uìgxlvdqw o*lpsrvlwlrq ghv uhyhqxv gx fdslwdo h{lvwh
dxvvl hq Doohpdjqh hw hq Iudqfh/ sd|v srxu ohvtxhov ohv ìydoxdwlrqv glyhujhqw iruwh0
phqw1 Frpph qrxv o*dyrqv yx gdqv ohv yduldqwhv uìdolvìhv srxu od Iudqfh hw frpph
qrxv doorqv oh prqwuhu fl0ghvvrxv dx qlyhdx lqwhuqdwlrqdo/ o*ìodvwlflwì gh o*ìsdujqh
dx wdx{ g*lqwìuíw hvw xq ìoìphqw g*h{solfdwlrq hvvhqwlho gh fhv gl�ìuhqfhv651 Sdu
dloohxuv/ od wuëv iruwh ìydoxdwlrq rewhqxh srxu o*Hvsdjqh v*h{soltxh sdu xq lpsdfw
h{wuíphphqw lpsruwdqw gh od gìvlq dwlrq vxu o*lqyhvwlvvhphqw ghv pìqdjhv hq or0
jhphqw/ gx idlw gh glvsrvlwlrqv �vfdohv dssduhpphqw wuëv dydqwdjhxvhv srxu ohv
dfkhwhxuv gh orjhphqw gdqv fh sd|v1

Wdeohdx < = Frpsdudlvrq lqwhuqdwlrqdoh dyhf krprjìqìlwì vxssrvìh
gh o*ìodvwlflwì gh o*ìsdujqh dx wdx{ g*lqwìuíw +W/ gxuìh pr|hqqh gh
o*ìsdujqh hq dqqìhv @ 63/ b ' f�e, =

#7o Iudqfh Hwdwv0Xqlv Doohpdjqh Hvs1 U10X1
f 317;( 3197( 31::( 41:4( 3154(

f�2 31<:( 31;8( 4164( 41;;( 315<(
f�e 4178( 4139( 41;7( 5137( 316:(

Ohv uìvxowdwv suìvhqwìv gdqv fh wdeohdx prqwuhqw fodluhphqw tx*ã o*h{fhswlrq gh
o*Hvsdjqh +srxu od udlvrq suìflvìh soxv kdxw,/ hw gx Ur|dxph0Xql/ fhv ìydoxdwlrqv
gh jdlqv gh vxusoxv dvvrflìhv ã xqh glplqxwlrq gh ghx{ srlqwv gx wdx{ g*lq dwlrq

63O*ìydoxdwlrq gh uìiìuhqfh suìvhqwìh sdu Ihogvwhlq hvw gh 4134(1 Od gl�ìuhqfh dyhf o*ìydoxdwlrq
txh qrxv dyrqv fdofxoìh uìvlgh gdqv ohv huuhxuv g*duurqglv1

64Xqh vhfrqgh ìydoxdwlrq edvìh vxu xqh ìodvwlflwì gh o*ìsdujqh dx wdx{ g*lqwìuíw gh 315 hvw
frqvlgìuìh gdqv o*ìwxgh hvsdjqroh frpph uìdolvwh1 Hooh frqgxlw ã xq jdlq dqqxdolvì gh 41;;( gx
SLE1

65Yrlu J|oidvrq ^4<<6` srxu xqh frpsdudlvrq lqwhuqdwlrqdoh ghv ìodvwlflwìv ìsdujqh2wdx{ g*lq0
wìuíw1
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whqghqw ã vh udssurfkhu oruvtx*rq vxssrvh xq wdx{ g*ìsdujqh lghqwltxh srxu wrxv
ohv sd|v1

Hq�q/ rq shxw revhuyhu hq Doohpdjqh hw hq Iudqfh/ xqh soxv iruwh vhqvlelolwì
ghv ìydoxdwlrqv ã o*k|srwkëvh idlwh vxu oh sdudpëwuh gh �ghdgzhljkw orvv� txh srxu
ohv dxwuhv sd|v1 Fhfl hvw gþ ã xqh vhqvlelolwì dssduhpphqw soxv iruwh/ gdqv fhv
ghx{ sd|v/ ghv uhfhwwhv �vfdohv ã od gìvlq dwlrq1

Wdeohdx 43 = Frpsdudlvrq lqwhuqdwlrqdoh +W/ gxuìh pr|hqqh gh
o*ìsdujqh hq dqqìhv@63/ b ' ��D, =

#7o Iudqfh Hwdwv0Xqlv Doohpdjqh Hvs1 U10X1
f 04177( 0313;( 041:3( 515<( 03167(

f�2 03193( 315:( 031:;( 518:( 03153(
f�e 3157( 3196( 3147( 51;:( 03139(

9161 Frpsdudlvrq ghv frþwv hw eìqì�fhv gh od gìvlq dwlrq

G*dsuëv qrwuh ìydoxdwlrq gx udwlr gh vdful�fh srxu od Iudqfh/ rq shxw frqvlgìuhu
txh od gìvlq dwlrq gh 5 srlqwv/ revhuyìh hqwuh 4<<3 hw 4<<9/ d frþwì :( gx SLE1 Ru/
rq shxw prqwuhu txh/ vxu xq pdufkì grqqì hw srxu ghv irqfwlrqv gh ghpdqgh orj0
olqìdluh gx uhyhqx hw ghv sul{/ o*ìodvwlflwì gx vxusoxv gluhfw hw lqgluhfw dx uhyhqx hvw
od píph txh fhooh gh od ghpdqgh dx uhyhqx +yrlu dqqh{h 7,1 Hq vxlydqw Ihogvwhlq/
l1h1 hq frqvlgìudqw txh fhwwh ìodvwlflwì hvw xqlwdluh/ rq derxwlw grqf ã xq frþw/ hq
whuphv gh vxusoxv/ gh :(1

Od frqiurqwdwlrq gh fh frþw dqqxho {7� +vxssrvì wudqvlwrluh/ srxu xq qrpeuh
g*dqqìhv � �ql/ grqw od vrpph dfwxdolvìh hvw qrwìh �, dyhf ohv dydqwdjhv {7�

+vxssrvìv shupdqhqwv,/ olìv ã o*h�hw vxu oh vxusoxv gh od prgl�fdwlrq ghv sul{
dvvrflìh ã od gìvlq dwlrq/ frqgxlw ã fdofxohu =
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Srxu xq wdx{ gh furlvvdqfh gx SLE gh ?n} ' 2c 2I hw xq wdx{ g*dfwxdolvdwlrq
gh 4 ' e�.I/ d�q gh uhqguh frpsdudeohv qrv uìvxowdwv dyhf fhx{ gh od Exqghvedqn/
o*dfwxdolvdwlrq gh o*hqvhpeoh ghv jdlqv ixwxuv frqgxlw ã pxowlsolhu sdu hqylurq ef
+' �* E4� d?n }o�, oh jdlq hq vxusoxv dqqxho +f�SSI,/ vrlw xq eìqì�fh gh ���DI1
Dx wrwdo/ od gìvlq dwlrq tx*d frqqx od Iudqfh gdqv od suhplëuh prlwlì ghv dqqìhv
<3 srxuudlw frqgxluh/ gdqv oh orqj whuph/ ã xq jdlq gh vxusoxv frpsulv hqwuh SI
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hw .I gx SLE66/ ìydoxdwlrq wrxw ã idlw frpsdudeoh ã fhoohv ghv Hwdwv0Xqlv hw gx
Ur|dxph0Xql/ pdlv lqiìulhxuh ã fhx{ fdofxoìv srxu o*Doohpdjqh hw o*Hvsdjqh671

Wdeohdx 44 = Frpsdudlvrq lqwhuqdwlrqdoh ghv frþwv hw ghv eìqì�fhv/
ìydoxdwlrqv gh uìiìuhqfh =

Iudqfh Hwdwv0Xqlv Doohpdjqh Hvs1 U10X1
Frþw
wrwdo

918( 9( 4416( 31;( 9(

Eìqì�fh
dqqxho

3199( 4139( 4175( 41:4( 3154(

Wrxwhirlv fhwwh ìydoxdwlrq uhsrvh vxu ohv k|srwkëvhv txh oh frþw hvw wudqvlwrluh/
hw txh wrxv ohv dmxvwhphqwv dx qrxyho htxloleuh dyhf vwdelolwì ghv sul{ vh irqw gëv
o*dqqìh vxlydqw od gìvlq dwlrq681 Frpph oh irqw uhpdutxhu Grodgr hw do1 ^4<<:`
+fi1 ìjdohphqw Dnhuori/ Glfnhqv hw Shuu| ^4<<9` hw Edoo ^4<<9`,/ rq shxw vxssrvhu
txh oh frþw gh od gìvlq dwlrq frqqdñw xqh fhuwdlqh shuvlvwdqfh1 Hq vh sodêdqw gdqv
o*k|srwkëvh h{wuíph gh frþwv hx{0dxvvl shupdqhqwv/ rq rewlhqgudlw xq frþw dqqxho
gh od gìvlq dwlrq hq Iudqfh g*hqylurq 4( gx SLE1 Od frpsdudlvrq gluhfwh ghv
jdlqv dfwxdolvìv dx frþw/ frqgxlw doruv ã xqh frqfoxvlrq rssrvìh ã od suìfìghqwh =
od gìvlq dwlrq ghv dqqìhv <3 vhudlw soxv frþwhxvh txh eìqì�txh hq whuphv gh
vxusoxv joredo/ píph gdqv oh orqj whuph1

Hq vhfrqg olhx/ oh gìodl g*dmxvwhphqw ã xq qrxyho ìtxloleuh shxw íwuh dvvh}
orqj1 Hq sduwlfxolhu/ vl o*rq v*lqwìuhvvh dx{ h�hwv gx sdvvdjh ã od vwdelolwì ghv
sul{ vxu oh frpsruwhphqw g*ìsdujqh ghv pìqdjhv/ lo idxw whqlu frpswh gx idlw
txh o*dmxvwhphqw qh shxw íwuh txh surjuhvvli1 Hq h�hw/ ohv uhwudlwìv gh od suhplëuh
dqqìh vxlydqw od gìvlq dwlrq q*dxurqw hx tx*xqh dqqìh g*ìsdujqh �qdqfìh dx wdx{
o�1 Oh sul{ gh ohxu frqvrppdwlrq ixwxuh hvw ìjdo ã = R�c|fn� '

�
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� 1 Srxu

ohv jìqìudwlrqv vxlydqwhv +ã � � | � 2S,/ oh sul{ hvw R�c|fn| '
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A3|E�no��

| 1 Lo

idxw doruv fdofxohu xq jdlq hq elhq0íwuh vsìfl�txh {7 ER�c|fn|� ã fkdtxh gdwh hq
irqfwlrq gx sul{ R�c|fn| srxu ohv 59 suhplëuhv dqqìhv1 Oh jdlq wrwdo ghylhqw doruv =
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66Hq vxssrvdqw txh ohv frþwv rqw ìwì uìsduwlv gh pdqlëuh uìjxolëuh gh 4<<3 ã 4<<9/ rq derxwlw

ã xq frþw dfwxdolvì ìjdo ã
S9

w@3

�
4.3=355

4.3=37:

�w

@ 9=8(1
67Srxu o*ìfrqrplh hvsdjqroh/ oh frþw gh od gìvlq dwlrq uhsruwì lfl hvw shupdqhqw1 Lo hvw frpsulv

hqwuh 319( hw 4( gx SLE sdu dq1 Sdu dloohxuv/ oh fkl�uh uhsruwì lfl srxu o*Doohpdjqh hvw od eruqh
vxsìulhxuh uhwhqxh sdu Wùgwhu hw ]lheduwk ^4<<:`1

68Fhwwh uhpdutxh v*dssoltxh ìjdohphqw ã od fdoleudwlrq gx prgëoh gh Vrorz ã ghx{ elhqv
fdslwdx{ sursrvì sdu Deho ^4<<9` hq frpphqwdluh gh o*duwlfoh gh Ihogvwhlq/ rü od g|qdpltxh gh
od wudqvlwlrq g*xq ìtxloleuh ã o*dxwuh q*hvw sdv sulvh hq frpswh1
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Fhfl prqwuh txh od sulvh hq frpswh gx gìodl g*dmxvwhphqw ghv frpsruwhphqwv
frqgxlw ã plqruhu ohv jdlqv ã dwwhqguh gh od gìvlq dwlrq/ píph vl fhooh0fl lqgxlw
wrxmrxuv/ gdqv oh orqj whuph/ ghv dydqwdjhv vxsìulhxuv dx{ frþwv/ vxssrvìv lfl ã
qrxyhdx wudqvlwrluhv1

:1 Frqfoxvlrq

Ohv uìvxowdwv txl suìfëghqw prqwuhqw txh oh sdvvdjh ã od vwdelolwì ghv sul{ tx*d
frqqx od Iudqfh gdqv od suhplëuh prlwlì ghv dqqìhv 4<<3 shxw íwuh frqvlgìuì/ vxu
oh orqj whuph/ frpph eìqì�txh hq whuphv gh vxusoxv joredo1 Fh uìvxowdw hvw txd0
olwdwlyhphqw surfkh gh fhx{ suìvhqwìv gdqv ohv ìwxghv frpsdudeohv uìdolvìhv dx{
Hwdwv0Xqlv/ hq Doohpdjqh/ dx Ur|dxph0Xql hw hq Hvsdjqh1 Ohv gl�ìuhqfhv g*ìyd0
oxdwlrq ghv eìqì�fhv gh od gìvlq dwlrq uhoëyhqw srxu o*hvvhqwlho gh o*ìodvwlflwì gh
o*ìsdujqh dx wdx{ g*lqwìuíw hw gh fhuwdlqv dvshfwv gh od �vfdolwì gh o*lqyhvwlvvhphqw0
orjhphqw1

Fh uìvxowdw grlw wrxwhirlv íwuh uhodwlylvì fdu lo uhsrvh/ qrxv o*dyrqv yx/ vxu
ghv k|srwkëvhv iruwhv hw vxu xqh pìwkrgrorjlh grqw fhuwdlqv dvshfwv shxyhqw íwuh
glvfxwìv1 Gx idlw txh/ srxu ghv udlvrqv gh frpsdudelolwì gh qrv uìvxowdwv dyhf fhx{
suìvhqwìv gdqv g*dxwuhv ìwxghv vlplodluhv/ qrxv dyrqv dgrswì/ hw gdqv fhuwdlqv fdv
dgdswì/ oh fdguh g*dqdo|vh gh Ihogvwhlq ^4<<9`/ lo qrxv hvw gl!floh g*ljqruhu ohv
fulwltxhv txl shxyhqw oxl íwuh dguhvvìhv1

Dlqvl/ o*dqdo|vh ghv frqvìtxhqfhv gh od gìvlq dwlrq vxu ohv fkrl{ frqvrppd0
wlrq2ìsdujqh frpph vxu fhx{ uhodwliv ã o*lqyhvwlvvhphqw0orjhphqw hvw irqgìh vxu od
frpsdudlvrq g*ìtxloleuhv gh orqj whuph vxu fkdtxh pdufkì frqvlgìuì lqglylgxho0
ohphqw1 Fhfl frqgxlw g*xqh sduw/ ã ljqruhu ohv gìodlv qìfhvvdluhv ã o*dmxvwhphqw
ghv frpsruwhphqwv dx qrxyhdx frqwh{wh gh vwdelolwì ghv sul{ hw/ g*dxwuh sduw/ ã
qh sdv rsìuhu srxu fhuwdlqv fdofxov/ hq pdwlëuh g*lqyhvwlvvhphqw0orjhphqw qrwdp0
phqw/ gh glvwlqfwlrq vwrfn2 x{ > fh txl d�hfwh vhqvleohphqw ohv ruguhv gh judqghxuv
gh fhuwdlqv uìvxowdwv1 Gh soxv/ o*dqdo|vh h�hfwxìh frqgxlw ã mx{wdsrvhu soxvlhxuv
ìtxloleuhv sduwlhov1 Fhwwh pìwkrgh suìvhqwh o*lqfrqyìqlhqw g*rphwwuh fhuwdlqhv lq0
whudfwlrqv hqwuh ohv gl�ìuhqwv pdufkìv/ hw gh gìerxfkhu vxu ghv lqyudlvhpeodqfhv/
qrwdpphqw gx srlqw gh yxh gh o*ìyroxwlrq ghv uhyhqxv gh o*Hwdw691 Lo vhudlw suìiì0
udeoh gh uhfrxulu ã xq prgëoh g*ìtxloleuh jìqìudo pxowl0sìulrghv d�q qrwdpphqw
gh glvwlqjxhu ohv vwrfnv ghv  x{1 D fh wlwuh/ oh prgëoh ã ghx{ elhqv fdslwdx{ sur0

69Gh idlw/ Ihogvwhlq qh idlw sdv gh gl�ìuhqfh hqwuh o*ìsdujqh �qdqflëuh hw o*ìsdujqh orjhphqw
gdqv oh fdofxo gh o*h�hw gh od gìvlq dwlrq vxu oh fkrl{ frqvrppdwlrq2ìsdujqh/ doruv txh ohv
uhfhwwhv �vfdohv uhwluìhv gh fhv ghx{ iruphv g*ìsdujqh qh vrqw sdv d�hfwìhv gh od píph idêrq
sdu od glplqxwlrq gh o*lq dwlrq1
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srvì sdu Deho ^4<<9` hq frpphqwdluh gh o*duwlfoh gh Ihogvwhlq hvw xqh dowhuqdwlyh
lqwìuhvvdqwh1

Hq vhfrqg olhx/ o*k|srwkëvh g*djhqw uhsuìvhqwdwli txl hvw idlwh frqgxlw ã ljqruhu
ohv frqvìtxhqfhv gh od gìvlq dwlrq hq whuphv gh glvwulexwlrq gx uhyhqx1 Oh srlqw
gh yxh kdelwxho gh o*ìfrqrplh sxeoltxh hvw g*dffrughu oh píph srlgv ã o*xwlolwì gh
fkdtxh lqglylgx/ ru od glvwulexwlrq ghv uhyhqxv gh o*ìsdujqh hvw iruwhphqw frqfhq0
wuìh/ fh txl uhylhqw ã vxusrqgìuhu o*xwlolwì ghv pìqdjhv ìsdujqdqwv gdqv oh elhq0íwuh
djuìjì1 Gh píph/ wrxwhv ohv fdwìjrulhv gh srsxodwlrq qh vrqw sdv frqfhuqìhv dx
píph ghjuì sdu o*dffurlvvhphqw gx fk÷pdjh uìvxowdqw gh od gìvlq dwlrq6:1

Sdu dloohxuv/ frpph od soxsduw ghv judqghxuv pdfurìfrqrpltxhv/ o*lq dwlrq
 xfwxh dx frxuv ghv f|fohv ìfrqrpltxhv1 Srxu qrpeuh g*ìfrqrplvwhv dlqvl txh
srxu o*rslqlrq sxeoltxh/ ã wruw rx ã udlvrq/ ohv frþwv gh od idleoh gì dwlrq vhudlhqw
soxv lpsruwdqwv +hq sduwlh gx idlw gh o*lpsrvvlelolwì g*dyrlu ghv wdx{ g*lqwìuíw qr0
plqdx{ qìjdwliv, txh ohv frþwv g*xqh idleoh lq dwlrq1 Pdlqwhqlu xqh lq dwlrq qxooh
hq pr|hqqh/ frqgxludlw d dffurñwuh ohv frþwv suryhqdqw ghv  xfwxdwlrqv f|foltxhv
gh o*lq dwlrq/ fh txl q*hvw sdv ìyrtxì sdu Ihogvwhlq1 Gh od píph pdqlëuh/ o*lqglfh
gh sul{ ìwdqw xqh pr|hqqh vhfwrulhooh/ pdlqwhqlu xq lqglfh djuìjì hq shupdqhqfh
ã }ìur/ lpsoltxhudlw txh ghv vhfwhxuv vrlhqw uìjxolëuhphqw hq gì dwlrq1

Hq�q/ rq shxw uhpdutxhu txh fhw h{huflfh qh phvxuh txh fhuwdlqv frþwv hw
fhuwdlqv eìqì�fhv gh o*lq dwlrq1 Sdupl ohv ìoìphqwv ljqruìv lfl pdlv qrq qìfhvvdl0
uhphqw qìjoljhdeohv/ flwrqv sdu h{hpsoh o*ìolplqdwlrq ghv frþwv gh �phqx� uìdolvìh
gx idlw gh qh sdv dyrlu frqvwdpphqw ã uhylvhu ohv sul{/ od uhglvwulexwlrq gh uhyhqx
hqwuh ohv suíwhxuv hw ohv hpsuxqwhxuv/ hw vxuwrxw xqh doorfdwlrq ghv uhvvrxufhv soxv
h!fdfh gx idlw g*xqh prlqguh lqfhuwlwxgh vxu ohv glvwruvlrqv ghv sul{ uhodwliv/ gx
idlw g*xqh lq dwlrq soxv edvvh hw grqf prlqv yrodwloh1

Uìiìuhqfhv

^4` Deho D1E1 ^4<<:`1 Frpphqw wr Wkh Frvwv dqg Ehqh�wv ri Jrlqj iurp Orz
Lq dwlrq wr Sulfh Vwdelolw|/ P1 Ihogvwhlq/ lq Qdwlrqdo Exuhdx ri Hfrqrplf Uh0
vhdufk Vwxglhv lq Exvlqhvv F|fohv/ 631 Xqlyhuvlw| ri Fklfdjr Suhvv/ Fklfdjr1
ss148904991

^5` Dnhuori J1D1/ Z1W1 Glfnhqv hw J1O1 Shuu| ^4<<9` �Wkh pdfurhfrqrplfv ri
orz lq dwlrq�/ Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/ Q� �/ ss1 40:91

^6` Dovzruwk M1 hw Erxujxljqrq I1 ^4<<6`1 �Iudqfh� lq Mrujhqvrq G1Z1 hw Odqgdx
U1 ^4<<6`1 Wd{ Uhirup dqg wkh Frvw ri Fdslwdo1 Wkh Eurrnlqjv Lqvwlwxwlrq1
Zdvklqjwrq/ ss1 46404981

6:Hq wkìrulh/ fh sureoëph gh uìsduwlwlrq srxuudlw íwuh uìvrox sdu ghv wudqvihuwv iruidlwdluhv
dgìtxdwv ghv ìsdujqdqwv dx{ fk÷phxuv1
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^7` Dvvrxolqh hw do1 ^4<<9`1 �Vwuxfwxuhv hw sursulìwìv gh flqt prgëohv pdfur0
ìfrqrpltxhv iudqêdlv�1 Edqtxh gh Iudqfh/ qrwhv g*Hwxghv hw gh Uhfkhufkh/
Q� �H�

^8` Dxhuedfk D1M1 ^4<:;`1 Wkh h�hfw ri Lq dwlrq rq wkh Wd{ Ydoxh ri Ghsuhfld0
wlrq/ Dsshqgl{ wr Lq dwlrq dqg Wd{hv lq d Jurzlqj Hfrqrp| zlwk Ghew dqg
Htxlw| Ilqdqfh/ P1 Ihogvwhlq/ M1 Juhhq hw H1 Vkhvklqvnl/ Mrxuqdo ri Srolwlfdo
Hfrqrp|/ yro ;9/ Q� 5/ ss1V9;0V9<1

^9` Dxhuedfk D1M1 ^4<;8`1 �Fkdswhu 5 = Wkh wkhru| ri H{fhvv Exughq dqg Rs0
wlpdo Wd{dwlrq�1 Lq Kdqgerrn ri Sxeolf Hfrqrplfv hg1 D1M1 Dxhuedfk dqg
Ihogvwhlq P1 Hovhylhu Vflhqfh Sxeolvkhuv E1Y1 Qruwk Kroodqg1

^:` Edoo O1 ^4<<7`1 Zkdw ghwhuplqhv wkh vdful�fh udwlr B Lq Prqhwdu| Srolf| hg1
Q1 Juhjru| Pdqnlz1 Fklfdjr1 Xqlyhuvlw| ri Fklfdjr Suhvv1

^;` Edoo O1 ^4<<9`1 �Glvlq dwlrq dqg wkh QDLUX�1 Q1E1H1U zrunlqj sdshu/
Q�88531

^<` Edoodug F1/ Vkryhq M1 hw Zkdooh| M1 ^4<;8`1 Jhqhudo Htxloleulxp Frpsxwd0
wlrqv ri wkh Pdujlqdo Zhoiduh Frvwv ri Wd{hv lq wkh Xqlwhg Vwdwhv1 Dphulfdq
Hfrqrplf Uhylhz/ yro 1:81 ss1 45;046;1

^43` Eduur U1 ^4<<8`1 Lq dwlrq dqg Hfrqrplf Jurzwk1 Edqn ri Hqjodqg Txduwhuo|
Exoohwlq/ 69+5,/ Pd|1 ss1 5:705;71

^44` Ednkvkl K1/ Kdogdqh D1J1 hw Kdwfk Q1 ^4<<:`1 Txdqwli|lqj vrph ehqh�wv ri
sulfh vwdelolw|1 Edqn ri Hqjodqg Txduwhuo| Exoohwlq/ 6:+6,/ Dxjxvw1 ss1 5:70
5;7

^45` Ednkvkl K1/ Kdogdqh D1J1 hw Kdwfk Q1 ^4<<;`1 Vrph Frvwv dqg Ehqh�wv ri
Sulfh Vwdelolw| lq wkh Xqlwhg Nlqjgrp1 lq P1 Ihogvwhlq hg1 Wkh Frvwv dqg
Ehqh�wv ri Sulfh Vwdelolw| QEHU/ Fklfdjr Xqlyhuvlw| Suhvv1

^46` Fkdwhodlq M1E1 hw S1 Vhyhvwuh ^4<<<`1 Frþwv hw eìqì�fhv gx sdvvdjh g*xqh
idleoh lq dwlrq ã od vwdelolwì ghv sul{1 Xqh frpsdudlvrq lqwhuqdwlrqdoh1 QHU
Q� S2c Edqtxh gh Iudqfh1

^47` Frwlv M1S1 hw Plkrxel I1 ^4<<3`1 O*k|vwìuìvlv gx wdx{ gh fk÷pdjh hq Hxursh1
Hfrqrplh hw Suìylvlrq/ Q� <50<6/ ss1 45:04771

^48` Ghdwrq D1 hwPxooedxhu M1 ^4<;3`1Hfrqrplfv dqg Frqvxphu Ehkdylrxu1 Fdp0
eulgjh Xqlyhuvlw| Suhvv1 Qhz \run1

^49` Grodgr M1M1/ Jrq}doh}0Sdudpr M1P1 hw Yl
qdov M1 ^4<<<`1 D Frvw0Ehqh�w Dqd0
o|vlv ri Jrlqj Iurp Orz Lq dwlrq wr Sulfh Vwdelolw| lq Vsdlq/ lq P1 Ihogvwhlq
hg1 Wkh Frvwv dqg Ehqh�wv ri Sulfh Vwdelolw| QEHU/ Fklfdjr Xqlyhuvlw|
Suhvv1

5;



^4:` Gul!oo M1M1/ Pl}rq J1H1 hw Xosk D1 ^4<<3`1 Frvwv ri Lq dwlrq1 lq Iulhgpdq
E1P1 hw Kdkq I1K1 +hgv,/ Kdqgerrn ri Prqhwdu| Hfrqrplfv/ Dpvwhugdp/
Qruwk Kroodqg1

^4;` Ihogvwhlq P1 ^4<<8`1 Wd{ Dyrlgdqfh dqg wkh Ghdgzhljkw Orvv ri wkh Lqfrph
Wd{1 Q1E1H1U zrunlqj sdshu/ Q� 83881

^4<` Ihogvwhlq P1 ^4<<9`1 Wkh Frvwv dqg Ehqh�wv ri Jrlqj iurp Orz Lq dwlrq wr
Sulfh Vwdelolw|1 Q1E1H1U zrunlqj sdshu/ Q� 879< + dxvvl sxeolì hq 4<<: gdqv
o*rxyudjh Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk Vwxglhv lq Exvlqhvv F|fohv/
631 Xqlyhuvlw| ri Fklfdjr Suhvv/ Fklfdjr1 ss145604991,

^53` Iulhgpdq P1 ^4<9<`1 Wkh Rswlpxp Txdqwlw| ri Prqh|1 Lq Wkh Rswlpxp
Txdqwlw| ri Prqh| dqg Rwkhu Hvvd|v1 Fklfdjr = Doglqh1

^54` Ixoohuwrq G1 hw Khqghuvrq \1N1 ^4<;<`1 Wkh Pdujlqdo H{fhvv Exughq ri Gli0
ihuhqw Fdslwdo Wd{ Lqvwuxphqwv1 Wkh Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv1 ss1
76807751

^55` Jurvkhq H1O1 hw P1H1 Vfkzhlw}hu ^4<<:`1 Lghqwli|lqj lq dwlrq*v juhdvh dqg
vdqg h�hfwv lq wkh oderu pdunhw1 QEHU zrunlqj sdshu Q� SfS��

^56` J|oidvrq W1 ^4<<6`1 Rswlpdo Vdylqj/ Lqwhuhvw Udwhv dqg Hqgrjhqrxv Jurzwk1
Vfdqglqdyldq Mrxuqdo ri Hfrqrplfv1 <8+7,/ ss1 84:0661

^57` Kdxvpdq M1D1 hw Qhzh| Z1N1 ^4<<8`1 Qrq sdudphwulf Hvwlpdwlrq ri H{dfw
Frqvxphuv Vxusoxv dqg Ghdgzhljkw Orvv1 Hfrqrphwulfd/ 96+9,1 ss1 47780
47:91

^58` LQVHH ^4<<8`1 Kdelwdw hw rffxsdwlrq gx sduf gh orjhphqw hq 4<;; hw 4<<5/
LQVHH Uìvxowdwv/ Frqvrppdwlrq 0 Prghv gh ylh/ Q� .20.�1

^59` Mrujhqvrq G1Z1 hw Odqgdx U1 ^4<<6`1 Wd{ Uhirup dqg wkh Frvw ri Fdslwdo1
Wkh Eurrnlqjv Lqvwlwxwlrq1 Zdvklqjwrq1

^5:` O*Kruw| \1 hw Wkledxow I1 ^4<<:`1 Oh QDLUX hq Iudqfh = ohv lqvx!vdqfhv
g*xqh frxueh gh Skloolsv/ Hfrqrplh hw Suìylvlrq/ Q� 45:/ ss1 ;604331

^5;` Phqgr}d H1J1/ Ud}lq D1 hw Whvdu O1O1 ^4<<7`1 H�hfwlyh wd{ udwhv lq pdfurhfr0
qrplfv furvv frxqwu| hvwlpdwhv ri wd{ udwhv rq idfwru lqfrphv dqg frqvxps0
wlrq1 Mrxuqdo ri Prqhwdu| Hfrqrplfv1 671 ss1 5<:06561

^5<` Ruskdqlghv D1 hw Zlhodqg Y1 ^4<<;`1 Sulfh Vwdelolw| dqg Prqhwdu| Srolf|
H�hfwlyhqhvv zkhq Qrplqdo Lqwhuhvw Udwhv duh Erxqghg dw ]hur1 Ihghudo
Uhvhuyh Erdug/ Zdvklqjwrq G1F1/ Ilqdqfh dqg Hfrqrplfv Glvfxvvlrq Vhulhv/
zrunlqj sdshu Q� 4<<;0681

^63` Shuvvrq P1/ Shuvvrq W1 dqg Vyhqvvrq O1H1R1 ^4<<9`1 Ghew/ Fdvk0 rz dqg
Lq dwlrq Lqfhqwlyhv = D Vzhglvk H{dpsoh1 FHSU glvfxvvlrq sdshu Q� 47;;1
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^64` Srwhued M1 ^4<<5`1 Wd{dwlrq dqg Krxvlqj = Rog Txhvwlrqv/ Qhz Dqvzhuv1
Dphulfdq Hfrqrplf Uhylhz1 ;5+5,/ ss1 56:�751

^65` Urvhq K1V1 ^4<:<`1 Krxvlqj Ghflvlrqv dqg wkh X1V1 Lqfrph Wd{1 Mrxuqdo ri
Sxeolf Hfrqrplfv1 yro1 44/ ss1 40561

^66` Urphu G1 ^4<<:`1 Pdfurìfrqrplh Dssurirqglh1 Pf Judz Kloo1 Sdulv1

^67` Vfkhogh0Dqghuvhq S1 ^4<<5` �RHFG frxqwu| h{shulhqfhv zlwk glvlq dwlrq�/
lq Lq dwlrq/ glvlq dwlrq dqg prqhwdu| srolf|/ D1 Eoxqghoo0Zljqdoo hg1/ Dp0
edvvdgru Suhvv/ Vlgqh|1

^68` Wùgwhu N1K1 hw ]lheduwk J1 ^4<<:`1 Sulfh Vwdelolw| yhuvxv Orz Lq dwlrq lq Jhu0
pdq|1 lq P1 Ihogvwhlq hg1 Wkh Frvwv dqg Ehqh�wv ri Sulfh Vwdelolw| QEHU/
Fklfdjr Xqlyhuvlw| Suhvv1

^69` Vlfvlf S1 hw Yloohwhooh M1S1 ^4<<8`1 Gx qrxyhdx vxu oh wdx{ g*ìsdujqh ghv pì0
qdjhv B1 Hfrqrplh hw Suìylvlrq/ Q� 454/ ss1 8<0971
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Uìiìuhqfhv

^4` DQQH[H 4 = FDOFXO GX WDX[ GH SUHOHYHPHQW ILVFDO
VXU OHV GLYLGHQGHV YHUVHV DX[ PHQDJHV

Od pìwkrgrorjlh uhwhqxh srxu h�hfwxhu oh fdofxo gx wdx{ gh suìoëyhphqw �vfdo
vxu ohv glylghqghv yhuvìv dx{ pìqdjhv vxlw fhooh suìvhqwìh sdu Wùgwhu hw ]lheduwk
^4<<:` srxu o*Doohpdjqh1 Oh fdofxo vh idlw hq soxvlhxuv ìwdshv =

4, Rq fdofxoh oh vwrfn gh fdslwdo shuphwwdqw/ frpswh whqx gh vrq wdx{ gh
uhqghphqw/ g*rewhqlu 433 gh sur�w1

5, Gh fh sur�w euxw/ rq gìgxlw ohv wd{hv vxu oh fdslwdo txl ylhqqhqw hq gìgxfwlrq
gx eìqì�fh lpsrvdeoh +hq Iudqfh/ lo v*djlw hvvhqwlhoohphqw gh od wd{h irqflëuh hw gh
od wd{h surihvvlrqqhooh,1 Q*d|dqw sx/ ã sduwlu ghv grqqìhv irxuqlhv sdu od GJL +Gl0
uhfwlrq Jìqìudoh ghv Lps÷wv,/ fdofxohu qrxv0píphv xq wdx{ h�hfwli g*lpsrvlwlrq
vxu oh fdslwdo/ qrxv dyrqv uhwhqx o*ìydoxdwlrq idlwh sdu Dovzruwk hw Erxujxljqrq
^4<<6`/ l1h1 5/65(1

6, Dx eìqì�fh lpsrvdeoh dlqvl fdofxoì/ rq d dssoltxì xq wdx{ g*lpsrvlwlrq
vxu oh eìqì�fh gh 68(/ txl fruuhvsrqg dx wdx{ wkìrultxh pr|hq vxu od sìulrgh
4<<304<<9 +txl hvw sdvvì gh 6:( hq 4<<3 ã 66/66( hq 4<<6 srxu uhprqwhu ã
69/99( hq 4<<8,1 Lo hvw ã qrwhu txh fh wdx{ pdmruh txhotxh shx oh wdx{ h�hfwli/ gx
idlw g*h{rqìudwlrqv glyhuvhv hw gh gìgxfwlrqv olìhv sdu h{hpsoh/ dx{ gìshqvhv gh
uhfkhufkh1 Rq d dlqvl rewhqx oh prqwdqw ghv eìqì�fhv glvwulexdeohv hq glylghqghv
dx{ pìqdjhv1

7, Hq�q/ rq d dssoltxì ã fhv eìqì�fhv xq wdx{ pdujlqdo g*lpsrvlwlrq vxu
oh uhyhqx/ whqdqw frpswh gh o*dyrlu �vfdo dxjphqwì gh od FVJ +txh qrxv dyrqv
sulvh ã vrq wdx{ gh od �q gh sìulrgh/ vrlw 6/7(, hw gx suìoëyhphqw vrfldo gh
4( vxu ohv uhyhqxv gx fdslwdo1 Oh wdx{ pdujlqdo g*lpsrvlwlrq d ìwì fdofxoì sdu
od GJL sdu vlpxodwlrq g*xqh dxjphqwdwlrq gh 4333 Iudqfv gx uhyhqx gh 7:3333
frqwulexdeohv uhsuìvhqwdwliv gh o*hqvhpeoh ghv ir|huv �vfdx{1 Lo hq d uìvxowì xqh
ìydoxdwlrq ìjdoh ã 4<(1 Lo idxw qrwhu txh fh fkl�uh hvw hq idlw xq pdmrudqw gx
wdx{ uìho pr|hq gdqv od phvxuh rü o*dxjphqwdwlrq gh uhyhqx dssoltxìh q*d sdv
ìwì frqvlgìuìh frpph suryhqdqw vhxohphqw ghv fdslwdx{ prelolhuv/ dxtxho fdv
fhuwdlqv ghv pìqdjhv frqvlgìuìv dxudlhqw sx qh sdv dyrlu g*lps÷w vxssoìphqwdluh
ã sd|hu/ ohxuv uhyhqxv gh fh w|sh ìwdqw vlwxì hq0ghêã gx vhxlo g*h{rqìudwlrq1 Srxu
lqirupdwlrq/ rq shxw qrwhu txh oh wdx{ pdujlqdo g*lpsrvlwlrq kruv dyrlu �vfdo/
uhfdofxoì sdu qrv vrlqv ã sduwlu ghv grqqìhv irxuqlhv sdu od GJL / v*ìwdeolw ã
67/8(1
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DQQH[H 5 = FDOFXO GHV HIIHWV GH OD GHVLQIODWLRQ
VXU OD PRQQDLH ILGXFLDLUH VHORQ IHOGVWHLQ ^4<<9`

Gh pdqlëuh jìqìudoh/ od ghpdqgh gh prqqdlh u_
| hvw xqh irqfwlrq furlvvdqwh gh

o*dfwlylwì hw gìfurlvvdqwh gx uhqghphqw qrplqdo gx fdslwdo sulyì +dfwli dowhuqdwli

ã od prqqdlh,1 O*r�uh gh prqqdlh hvw h{rjëqh �r

|

R|
1

� r
|

R|
' u_

| Eo| EZ|� n Z|c t|�

Gdqv vrq dqdo|vh/ Ihogvwhlq qh phqwlrqqh sdv od gìshqgdqfh gh od ghpdqgh gh
prqqdlh dx SLE1 Lo qh wlhqw sdv frpswh gh o*h�hw gh od edlvvh gx uhyhqx/ frqvlgìuìh
frpph wudqvlwrluh/ oruv gh od gìvlq dwlrq hw grqf gh od edlvvh gx vxusoxv wrwdo uhwluì
sdu ohv pìqdjhv gh o*xvdjh gh od prqqdlh6;1

Ihogvwhlq fdofxoh doruv o*h�hw gluhfw vxu oh vxusoxv dvvrflì ã od ghpdqgh gh
prqqdlh gìshqgdqw gx uhqghphqw ghv dfwliv dowhuqdwliv/ hq suhqdqw frpph wdx{
g*lq dwlrq gh uìiìuhqfh oh wdx{ gh gì dwlrq uhqgdqw qxo oh uhqghphqw gx fdslwdo
+uìvxowdw hq ìtxloleuh sduwlho gh Iulhgpdq,/ vrlw xq wdx{ gh gì dwlrq gh o*ruguh gh
�DI1 Gx frwì gh od �vfdolwì gh o*ìsdujqh/ fh wdx{ gh gì dwlrq frqgxlw ã xqh edlvvh
frqvlgìudeoh ghv uhfhwwhv gh o*Hwdw rü o*hqvhpeoh ghv uhfhwwhv �vfdohv lvvxhv gh od
wd{dwlrq gh o*ìsdujqh glvsdudlw/ doruv txh oh uhqghphqw uìho dsuëv lps÷w dxjphqwh
srxu ohv ìsdujqdqwv1 Lo hvw grqf suìiìudeoh gh suhqguh frpph wdx{ g*lq dwlrq
rswlpdo oh wdx{ g*lq dwlrq qxo/ hq dwwhqgdqw tx*xqh wkìrulh gx wdx{ gh gì dwlrq
rswlpdo suhqdqw hq frpswh od �vfdolwì vrlw ìwdeolh1 O*ìydoxdwlrq gx vxusoxv/ gìmã
idleoh dyhf xq wdx{ gh gì dwlrq rswlpdo g*hqylurq 08( +3134( gx SLE, ghylhqw
qìjoljhdeoh +31334( gx SLE, sdu udssruw ã od shuwh gh vxusoxv lqgluhfw suryhqdqw
gh od shuwh gx vhljqhxuldjh frpph uhyhqx gh o*Hwdw1 Ohv ìydoxdwlrqv vrqw gx píph
ruguh gh judqghxu hq Doohpdjqh hw dx{ Hwdwv0Xqlv1

Hqvxlwh/ Ihogvwhlq frqvwdwh txh o*dffurlvvhphqw gh od prqqdlh �gxfldluh grqqh
ghv uhvvrxufhv vxssoìphqwdluhv ã o*Hwdw/ txh fhoxl0fl xwlolvh srxu glplqxhu od ghwwh
sxeoltxh/ hw grqf ohv fkdujhv g*lqwìuíw gh od ghwwh gh pdqlëuh shupdqhqwh1 Lo
v*djlw grqf g*xq h�hw lqgluhfw vxu oh vxusoxv6<1 Fhshqgdqw/ lo qh suìflvh sdv txh
fhwwh glplqxwlrq gh od ghwwh sxeoltxh ghyudlw vh uhwurxyhu gdqv oh sruwhihxlooh
ghv pìqdjhv/ pdlv tx*dx frqwudluh/ ohv pìqdjhv glplqxhqw ohxu gìwhqwlrq gh wlwuhv

6;Doruv tx*lo v*djlw g*xqh phvxuh ghv eìqì�fhv ã orqj whuph gh od gìvlq dwlrq/ lo qh suhqg sdv
hq frpswh od whqgdqfh orqjxh g*xqh glplqxwlrq gh od gìwhqwlrq gh prqqdlh �gxfldluh sdu ohv
pìqdjhv udssruwìh dx SLE1

6<Lo hvw dpxvdqw gh qrwhu tx*ã fh srlqw/ Ihogvwhlq ^4<<9` frqvlgëuh xqh edlvvh gh o*lq dwlrq gh
51:(/ doruv txh sduwrxw dloohxuv/ lo frqvlgëuh xqh edlvvh gh 5(1 Fhfl q*d fhshqgdqw tx*xq lpsdfw
qìjoljhdeoh vxu vrq uìvxowdw �qdo1
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sulyìv d�q gh gìwhqlu soxv gh prqqdlh/ ã qlyhdx gh ulfkhvvh lqfkdqjìh 73+lo fdofxoh ã
fhwwh rffdvlrq xqh ghx{lëph shuwh gh uhfhwwhv sdu o*Hwdw/ dvvrflìh ã xqh edlvvh ghv
uhyhqxv gh od wd{dwlrq gx fdslwdo,1 Lo vx!w gh vxssrvhu txh o*dffurlvvhphqw gh od
ghpdqgh gh prqqdlh fruuhvsrqg ã od glplqxwlrq gh od gìwhqwlrq gh ghwwh sxeoltxh
sdu ohv pìqdjhv hw qrq ã xqh glplqxwlrq gh ohxu gìwhqwlrq g*dfwliv �qdqflhu ghv
hqwuhsulvhv sulyìhv1

Hq�q/ gdqv od irupxoh grqqdqw oh jdlq srxu o*Hwdw dvvrflì ã od glplqxwlrq ghv
fkdujhv g*lqwìuíw suryhqdqw gh od kdxvvh gh od ghpdqgh gh prqqdlh/ Ihogvwhlq qh
suhqg sdv hq frpswh oh wdx{ gh furlvvdqfh h{rjëqh gh od ghwwh sxeoltxh vlpxowdqì0
phqw dyhf o*ìtxloleuh exgjìwdluh gh o*Hwdw/ doruv txh fhwwh frpelqdlvrq frqvwlwxh
oh srlqw gh gìsduw gh vrq ìydoxdwlrq gh od kdxvvh ghv fkdujhv g*lqwìuíw suryhqdqw
gluhfwhphqw gh od edlvvh gh o*lq dwlrq1

Fhv rxeolv sruwhqw wrxv vxu ghv prqwdqwv qìjoljhdeohv gh o*ruguh gh 3/338( gx
SLE1

73Lo vxssrvh h{solflwhphqw od ulfkhvvh qrplqdoh ghv pìqdjhv frqvwdqwh/ hq gìslw gh od gìvlq0
 dwlrq gh 5(1
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DQQH[H 6 = O*HIIHW UHYHQX VXU OH VXUSOXV

Gdqv fhwwh dqqh{h/ rq dqdo|vh od wudgxfwlrq hq whuphv gh vxusoxv gh od edlvvh
gx uhyhqx qdwlrqdo uìvxowdqw gh od gìvlq dwlrq1 Qrxv doorqv prqwuhu txh/ vxu xq
pdufkì grqqì/ o*ìodvwlflwì gx vxusoxv dx uhyhqx hvw od píph txh fhooh gh od gh0
pdqgh qrq frpshqvìh dx uhyhqx/ oruvtxh fhooh0fl hvw xqh irqfwlrq orj0olqìdluh ghv
sul{ hw gx uhyhqx1

Suhqrqv o*h{hpsoh gx fkrl{ hqwuh od frqvrppdwlrq hw o*ìsdujqh1 O*ìsdujqh ghv
pìqdjhv dfwliv hvw xqh irqfwlrq olqìdluh gx uhyhqx vdoduldo +srxu xqh srsxodwlrq
dfwlyh qrupdolvìh ã o*xqlwì, hw xqh irqfwlrq gx uhqghphqw gh o*ìsdujqh dyhf xqh
ìodvwlflwì e = 7 ER� ' �oe� ' �o ER�e � +dyhf R ' E� n o�3A �/ rü � hvw xqh
frqvwdqwh1 Od frxueh gh ghpdqgh qrq frpshqvìh gh frqvrppdwlrq ixwxuh sdu
udssruw dx sul{ hw dx uhyhqx hvw doruv = � ' R7 ER� ' R�o ER�e �/ uhsuìvhqwìh
sdu xqh frxueh gìfurlvvdqwh vxu od �jxuh 4 +vhfwlrq 514,1 Od edlvvh gx uhyhqx
fruuhvsrqg ã od wudqvodwlrq gh od frxueh gh ghpdqgh yhuv od jdxfkh1

Oh vxusoxv gluhfw gx pìqdjh uhsuìvhqwdwli fruuhvsrqg/ vxu od �jxuh 4/ ã od vxu0
idfh vlwxìh hqwuh od frxueh g*r�uh vxssrvìh lqìodvwltxh dx uhqghphqw dsuëv lps÷w
hw dyhf lq dwlrq uhsuìvhqwì sdu od gurlwh krul}rqwdoh R2c od frxueh gh ghpdqgh hw
o*d{h yhuwlfdo vxu od �jxuh 4/ vrlw = 7_ ' ��

Un"
R2

dRo ER�eo_R1 Oh uhyhqx gh o*Hwdw
lvvx gh od �vfdolwì gh o*ìsdujqh hvw grqqì sdu = C ' dR2 � Rfo� ER2�1 Oh fxpxo gh
o*h�hw lqgluhfw hw gh o*h�hw gluhfw +7_ n bC, grqqh oh vxusoxv wrwdo ghv pìqdjhv/
txl hvw xqh irqfwlrq olqìdluh gx vdodluh =

7_ n bC ' ��
] n"

R2
dRo ER�eo _Rn b dR2 � Rfo� dR2o ER2�

eo�

Gdqv fh fdv/ xqh edlvvh gx uhyhqx vdoduldo +lqgh{ì vxu oh SLE gdqv oh orqj
whuph, gh :( fruuhvsrqg grqf ã xqh edlvvh gx vxusoxv wrwdo vxu xq pdufkì grqqì
gh :(741

74Oh fdofxo xvxho gh od yduldwlrq gh vxusoxv +Dxhuedfk ^4<;8`, sruwh vxu xqh edlvvh ghv sul{ ã

qlyhdx gh uhyhqx lqfkdqjì1 Oh uhfrxuv ã o*ìtxdwlrq gh Voxvwvn| idlw lqwhuyhqlu o*h�hw vxevwlwxwlrq
hw o*h�hw uhyhqx gx fkdqjhphqw gh sul{ +oh wdx{ g*lqwìuíw/ hq o*rffxuhqfh,/ txl hvw gl�ìuhqw gh
o*h�hw gluhfw gh od edlvvh gx uhyhqx vxu oh vxusoxv sulvh hq frpswh gdqv oh frþw gh od gìvlq dwlrq1
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