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Uìvxpì
Ohv uhsuìvhqwdwlrqv srodluhv fodvvltxhv gh od frxohxu/ gx w|sh +KVY/ KOV11, frqgxlvhqw

ã ghv euloodqfhv hw ghv vdwxudwlrqv dx{ sursulìwìv lqfrkìuhqwhv1 Lo ohxu hvw vxevwlwxì ghv
sdudpëwuhv g*lqwhqvlwì +euloodqfh hw vdwxudwlrq, txl vrqw ghv qruphv/ grqw O � hwpd{�plq1

Ghx{ h{hpsohv looxvwuhqw od shuwlqhqfh g*xqh qruph frqyhqdeoh1 Oh suhplhu sruwh vxu
ohv klvwrjudpphv oxplqdqfh2vdwxudwlrq1 Frqvwuxlwv gdqv oh fdguh ghv glyhuvhv qruphv
lqwurgxlwhv soxv kdxw/ lov phwwhqw hq ìylghqfh ghv doljqhphqwv gdqv oh fdv gh od qruph O � /
doljqhphqwv grqw ohv srlqwv fdudfwìulvhqw ghv }rqhv g*rpeuhv rx gh uh hwv gdqv o*lpdjh1
Xq prgëoh gh frpsruwhphqw uìjlrqdolvì olqìdluhphqw ghv  x{ oxplqhx{ hvw sursrvì srxu
o*lqwhusuìwdwlrq sk|vltxh gh fh skìqrpëqh1

Oh vhfrqg h{hpsoh sruwh vxu od vhjphqwdwlrq g*lpdjhv hq frxohxu/ ã sduwlu gh uhsuìvhqwd0
wlrqv srodluhv1 O*lgìh txl suìvlgh lfl hvw gh idluh mrxhu ã od vdwxudwlrq xq u÷oh g*ìtxloleudjh
hqwuh oxplqdqfh hw whlqwh1 Fkdfxqh ghv wurlv frpsrvdqwhv oxplqdqfh/ vdwxudwlrq hw whlqwh
hvw wudlwìh lqgìshqgdpphqw ghv dxwuhv vhorq xqh whfkqltxh fodvvltxh gh vhjphqwdwlrq
srxu ohv irqfwlrqv qxpìultxhv1 Gdqv ohv fodvvhv gh kdxwh ydohxu gh od vdwxudwlrq rq uh0
wlhqw hqvxlwh od whlqwh frpph sdudpëwuh vljql�fdwli/ hw gdqv fhoohv gh edvvhv vdwxudwlrq/ od
oxplqdqfh1 D qrxyhdx/ od qruph O � grqqh gh phloohxuv uìvxowdwv txh ohv dxwuhv uhsuìvhq0
wdwlrqv1
Prwv foìv = frxohxu/ vhjphqwdwlrq/ vdwxudwlrq/ qruphv/ klvwrjudpphv el0glphqvlrqqhov/
KOV/ pruskrorjlh pdwkìpdwltxh1

4 Lqwurgxfwlrq
Od vhjphqwdwlrq ghv lpdjhv hq frxohxu hvw xq wkëph g*ìwxghv dfwxhoohphqw iìfrqg +fi1 sdu

h{hpsoh ^47`,1 Qrxv qrxv sursrvrqv gh o*derughu dx pr|hq gh uhsuìvhqwdwlrqv gx w|sh �oxpl0
qdqfh/ vdwxudwlrq/ whlqwh�/ hw hq sduwlfxolhu g*ìwxglhu oh u÷oh mrxì sdu od yduldeoh �vdwxudwlrq�1
Frpphqw fhwwh yduldeoh dlgh0w0hooh ã uhsìuhu ghv }rqhv xqliruphv/ frpphqw o*xwlolvhu gdqv od
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frqvwuxfwlrq gh sduwlwlrqv txl vhjphqwhqw o*lpdjh B Yrloã ohv txhvwlrqv txl vhurqw derugìhv
fl0ghvvrxv1

Lqwxlwlyhphqw/ rq shxw gì�qlu oh wulsohw �oxplqdqfh/ vdwxudwlrq/ whlqwh� hq glvdqw txh
f*hvw fhoxl vxu ohtxho qrxv djlvvrqv txdqg qrxv yrxorqv uìjohu xqh lpdjh hq frxohxu1 Suhqrqv/
sdu h{hpsoh/ xq uìfhswhxu gh wìoìylvlrq1 Lo phw hq mhx wurlv uhsuìvhqwdwlrqv glvwlqfwhv gh od
frxohxu1 G*xqh sduw/ oh vljqdo uhêx sdu o*dqwhqqh hvw frgì vrxv iruph g*xqh lpdjh gh julv hw
gh ghx{ dxwuhv dvvrflìhv dx{ frqwudvwhv yhuw0urxjh hw eohx0mdxqh +rq sduoh g*xqh oxplqdqfh
hw gh ghx{ fkurplqdqfhv,1 G*dxwuh sduw/ o*lpdjh yxh ã o*ìfudq v*rewlhqw sdu wurlv lqwhqvlwìv
ìohfwultxhv txl h{flwhqw fkdfxqh xqh frxfkh gh skrwr0uìfhswhxuv/ yhuwv/ urxjhv rx eohxv1 Fhv
ghx{ uhsuìvhqwdwlrqv vrqw grqf gl�ìuhqwhv elhq txh whfkqltxhphqw lqglvshqvdeohv o*xqh gh
o*dxwuh1 Srxuwdqw/ ohv frqvwuxfwhxuv q*hq yhxohqw sdv srxu o*lqwhuidfh dyhf o*xwlolvdwhxu/ hw ohxu
suìiëuhqw ghv uìjodjhv pdqxhov ã edvh gh oxplëuh +oxplqdqfh,/ gh frqwudvwh +vdwxudwlrq,/ hw vl
o*rq srvvëgh xq wuëv ylhx{ srvwh/ gh whlqwh1 F*hvw grqf elhq fh ghuqlhu wulsohw txl hvw oh soxv
dffhvvleoh ã od shufhswlrq kxpdlqh1

Oruvtx*rq vh sursrvh gh frqvwuxluh xqh uhsuìvhqwdwlrq gh od frxohxu gh w|sh euloodqfh0
vdwxudwlrq0whlqwh/ hq yxh gh vhjphqwhu ghv lpdjhv ylgìr/ wurlv ruguhv gh frqvlgìudwlrq gli0
iìuhqwv grlyhqw íwuh sulv hq frpswh1 Ylhqqhqw hq suhplhu olhx ohv whfkqrorjlhv g*dftxlvlwlrq
hw gh ylvxdolvdwlrq +o*h{suhvvlrq �lpdjh ylgìr� uhfrxyuh lfl wrxwhv ohv lpdjhv gljlwdolvìhv d�q
g*dssdudñwuh vxu xq ìfudq g*ruglqdwhxu rx gh uìfhswhxu gh wìoìylvlrq,1 D fhv frqvlgìudwlrqv
v*dmrxwhqw hqvxlwh fhoohv uhodwlyhv ã od shufhswlrq kxpdlqh1 Hoohv irqw o*remhw ghv wudydx{ gh
od frpplvvlrq lqwhuqdwlrqdoh gh o*ìfodludjh +FLH, grqw ohv uhfrppdqgdwlrqv frorulpìwultxhv
frqgxlvhqw ã gì�qlu ghv vwdqgdugv1 Hq�q/ oh wudlwhphqw txdqwlwdwli ghv lpdjhv srvvëgh vhv
sursuhv h{ljhqfhv/ whoohv txh srxyrlu pdqlsxohu ghv glvwdqfhv/ gluh txh ghx{ irqfwlrqv vrqw
lqgìshqgdqwhv/ gluh tx*xqh phvxuh hvw v|pìwultxh / tx*hooh hvw krprjëqh +l1h1 tx*hooh d xqh
glphqvlrq/ dx vhqv sk|vltxh gx whuph,/ hwf 111 Fhv h{ljhqfhv qh vrqw g*dloohxuv sdv ohv píphv
vhorq tx*lo v*djlw gh �owudjh rx gh vhjphqwdwlrq1 Gdqv oh suhplhu fdv/ rq wudqviruph xqh lpdjh
hq xqh dxwuh/ gdqv oh vhfrqg hq xqh sduwlwlrq gh o*hvsdfh > od frqwudlqwh gh qh sdv fuìhu gh
idxvvh frxohxu +sdu h{hpsoh,/ txl hvw sulprugldoh gdqv oh suhplhu fdv/ q*dssdudñw sdv gdqv oh
vhfrqg1

Ohv prwlydwlrqv txl rqw srxvvì D1 Kdqexu| hw M1 Vhuud/ ã sursrvhu od qruph O � srxu od
euloodqfh hw od vdwxudwlrq ^44` ìwdlhqw vxuwrxw olìhv ã od frkìuhqfh lqwhuqh gx wudlwhphqw g*lp0
djh1 Dxvvl frqylhqw0lo gh plhx{ vlwxhu fhwwh gìpdufkh sdu udssruw dx{ ghx{ dxwuhv srlqwv gh
yxh/ gh od whfkqrorjlh ylgìr hw gh od shufhswlrq1 Wrxwhirlv/ lqgìshqgdpphqw ghv mxvwl�fdwlrqv
txl yrqw vxlyuh/ od qruph O � v*hvw gìmã prqwuìh elhq dgdswìh ã od gìwhfwlrq ghv }rqhv g*rp0
euhv hw gh uh hwv1 Xqh suhplëuh ìwxgh ^59`/ uhod|ìh sdu ghv wudydx{ soxv v|vwìpdwltxhv gh M1
Dqjxor ^4` ^6`/ rqw plv hq ìylghqfh ghv doljqhphqwv fdudfwìulvwltxhv gdqv ohv klvwrjudpphv
el0glphqvlrqqhov oxplqdqfh� vdwxudwlrq hq qruph O � +fi �jxuhv :044 fl0ghvvrxv,1

Od vhfwlrq 5 hvw xq euhi udssho vxu od fruuhfwlrq jdppd/ qìfhvvdluh ã qrwuh sursrv1 Rq
wurxyhud xqh h{fhoohqwh suìvhqwdwlrq gx vxmhw gdqv oh olyuh gh Fk1 Sr|qwrq ^4;`/ hw srxu ohv
ohfwhxuv iudqfrskrqhv gdqv o*rxyudjh gh F1 Ihuqdqgh} hw Do ^5:`1 Frqfhuqdqw ohv qrwdwlrqv/
qrxv vxlyrqv Fk1 Sr|qwrq/ srxu txl ohv frxohxuv ìohfwurqltxhv vrqw pdutxìhv gh o*lqglfh
�sulph� +h1j1 U � , doruv txh ohv lqwhqvlwìv sk|vltxhv fruuhvsrqgdqwhv q*hq rqw sdv +h1j1 U,/
hw qrxv ìwhqgrqv fhwwh uëjoh dx{ rsìudwhxuv/ h1j1 od pr|hqqh dulwkpìwltxh v*ìfulw p srxu
ohv lqwhqvlwìv/ hw p � srxu ohv yduldeohv ylghr1 Qrxv idlvrqv q÷wuh dxvvl od frqyhqwlrq gh od
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FLH gh gìvljqhu ohv txdqwlwìv devroxhv sdu ghv pdmxvfxohv +h1j1 [>], hw ohv ydohxuv uhodwlyhv
fruuhvsrqgdqwhv sdu ghv plqxvfxohv +h1j1 {> },1

Xq h{dphq fulwltxh ghv qrwlrqv gh euloodqfh hw gh vdwxudwlrq rffxsh ohv vhfwlrqv 6 ã
9/ txl uhsuhqqhqw od suìvhqwdwlrq ^56`1 Dsuëv dyrlu frpsduì hq vhfwlrq : ghv klvwrjudpphv
elglphqvlrqqhov srxu glyhuvhv qruphv/ qrxv dqdo|vrqv hq vhfwlrq ; oh prgëoh uìjlrqdolvì gh
od oxplëuh sursrvì gdqv ^56`1 Od vhfwlrq < frqfoxw vxu o*lqwìuíw gh od yduldeoh %vdwxudwlrq% hq
vhjphqwdwlrq/ hq uhsuhqdqw od pìwkrgh gìyhorssìh gdqv ^5` vxu ohv frpelqdlvrqv gh sduwlwlrqv1

5 Lqwhqvlwìv oxplqhxvhv hw fruuhfwlrq jdppd
Hq lpdjhulh frxohxu/ od qrwlrq suhplëuh hvw oh vshfwuh vs +VSG hq dqjodlv, gx  x{ gh

sxlvvdqfh gh od oxplëuh txl luudglh g*xqh vxuidfh rx txl duulyh vxu hooh/ hw soxv suìflvìphqw/
gdqv fh vshfwuh ìohfwurpdjqìwltxh/ od jdpph ghv iuìtxhqfhv gx grpdlqh ylvleoh1 Fhv lqwhqvlwìv
oxplqhxvhv rqw grqf srxu glphqvlrq xqh ìqhujlh sdu xqlwì gh vxuidfh/ whooh txh ghv zdwwv sdu
p � 1

Oruvtx*xq vshfwuh hvw uhêx sdu xq skrwr0uìfhswhxu/ fhoxl0fl �owuh ohv lqwhqvlwìv gh fkdtxh
iuìtxhqfh hq ohv srqgìudqw sdu ghv srlgv �{hv1 Od vrpph ghv lqwhqvlwìv uìvxowdqwhv surgxlw
xq vljqdo txl uhsuìvhqwh xqh fhuwdlqh �frxohxu�1 Dlqvl/ od Uhf :3< gh od FLH d gì�ql ohv
srlgv txl frqgxlvhqw dx wulsohw U ����� >J �������E ����� 1 Fh qh vrqw sdv ohv vhxov srvvleohv/ pdlv lov
shuphwwhqw gh �{hu ohv lgìhv1 Ohv lqwhqvlwìv vh frpsruwhqw gh pdqlëuh dgglwlyh ã od irlv srxu
ghv udlvrqv sk|vltxhv +lo v*djlw g*ìqhujlhv, hw dxvvl srxu od ylvlrq gh od frxohxu1 Fh sulqflsh
gh vxshusrvlwlrq idlw txh wrxwhv ohv frxohxuv dffhvvleohv ã sduwlu g*xq v|vwëph UJE vrqw
frqvwuxlwhv sdu vrppdwlrq hw pxowlsolfdwlrq sdu ghv frqvwdqwhv srvlwlyhv1

O*h{sorudwlrq gx vshfwuh hvw olplwìh lqiìulhxuhphqw sdu U @ J @ E @ 3 +ìqhujlh qxooh,
hw vxsìulhxuhphqw sdu xq urxjh U � / xq yhuw J � hw xq eohx E � pd{lpdx{ srxu ohv frqglwlrqv
g*h{sìulhqfh +vshfwuh looxplqdqw/ olplwhv whfkqrorjltxhv ghv fdswhxuv/ rx gh o*rhlo/ hwf111, gdqv
ohvtxhoohv rq vh sodfh1 Hq jìqìudo/ fkdtxh whfkqrorjlh �{h ohv wurlv eruqhv xqh irlv srxu wrxwhv
hw hoohv gì�qlvvhqw oh eodqf gh uìiìuhqfh1 Rq h{sulph doruv ohv lqwhqvlwìv hq yduldeohv uìgxlwhv

u @ U
U �

> j @ J
J �

> e @ E
E �

= +4,

Ohv skrwr0uìfhswhxuv ghv fdpìudv hw ghv dssduhlov gh skrwrv qxpìultxhv wudqviruphqw
o*lqwhqvlwì oxplqhxvh hq frxudqw ìohfwultxh > lqyhuvhphqw/ ohv wxehv fdwkrgltxhv rx ohv ìfudqv
sodwv uhvwlwxhqw ghv skrwrqv ã sduwlu g*xq frxudqw ìohfwultxh1 Ru/ od uìsrqvh gh fhv ghuqlhuv
q*hvw sdv xqh irqfwlrq olqìdluh gx yrowdjh g*hqwuìh/ pdlv xqh irqfwlrq sxlvvdqfh/ grqw o*h{0
srvdqw �/ �jdppd�/ hvw gh o*ruguh gh 5=8 hw ydulh vhorq ohv whfkqrorjlhv1 Vl o*rq yhxw txh ohv
lqwhqvlwìv oxplqhxvhv surgxlwhv sdu oh wxeh vrlhqw sursruwlrqqhoohv ã fhoohv gh od vfëqh fds0
wìh sdu oh skrwr0uìfhswhxu/ lo idxw fruuljhu fhw h�hw jdppd/ fh txh ohv frqvwuxfwhxuv irqw dx
qlyhdx gh o*ìohfwurqltxh gx skrwr0uìfhswhxu1 Od Uhf1 :3< gh od FLH sursrvh od irqfwlrq gh
wudqvihuw vxlydqwh

u � @ 7=8u u � 3=34;
u � @ 4=3<<u �
	 �
� � 3=3<< u A 3=34; +5,
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Ilj1 4 � Irqfwlrq gh fruuhfwlrq jdppd1

ìfulwh lfl srxu o*lqwhqvlwì oxplqhxvh uìgxlwh urxjh/ hw rü o*rq d 4@� @ 3=781 Od píph irqfwlrq
gh wudqvihuw hvw dssoltxìh dx{ frpsrvdqwhv yhuwh hw eohxh � 1

Od �jxuh +4,/ uhsulvh gh ^4;` prqwuh oh judskh gh od Uho1 +5,1 Oh grpdlqh gh yduldwlrq ^3> 4`
hvw oh píph srxu ohv lqwhqvlwìv uìgxlwhv +u, hw srxu ohv frxohxuv ylgìr +u � ,/ fh txl lpsoltxh txh
oh srlqw eodqf UJE gh od Uho1 +4, uhvwh lqfkdqjì1 Oh fkdqjhphqw gh gì�qlwlrq dx{ shwlwhv
ydohxuv gdqv od Uho1 +5,/ qrq vhxohphqw ìylwh gh fuìhu ghv frxohxuv ylgìr qìjdwlyhv/ pdlv
fruuljh gx euxlw gh irqg ghv fdswhxuv1 Xq wxeh fdwkrgltxh lgìdo ghyudlw dyrlu srxu irqfwlrq
gh wudqvihuw o*lqyhuvh gh od Uho1 +5,1 Hq idlw/ lov q*rqw hq jìqìudo sdv gh sduwlh olqìdluh ^4;`/ ql
g*h{srvdqw jdppd h{dfwhphqw ìjdo ã 423/781

Od �jxuh +4, prqwuh txh srxu u surfkh gh 4/ oh judskh uhvvhpeoh ã xqh gurlwh1 Soxv
suìflvìphqw/ oh gìyhorsshphqw olplwì

+4� x, ����� @ 4� x
� . � +x, +6,

ydodeoh srxu x shwlw/ frqgxlw ã uhpsodfhu od vhfrqgh ìtxdwlrq +5, sdu
u* � @ +3=88 . 3=78u,4=3<<� 3=3<< +7,

vrlw/ qxpìultxhphqw
u 3=< 3=; 3=: 3=9 3=8
u* 3=<7< 3=;<8 3=;6: 3=::7 3=:38
u* � 3=<83 3=<34 3=;84 3=;35 3=:86

��� �	�
� �
��� 3=4( 3=9( 4=7( 5=;( 7=;(

� Oh ohfwhxu dxud vdqv grxwh qrwì tx*xqh erqqh whfkqrorjlh qh ghyudlw sdv vh frqwhqwhu gh fruuljhu ohv lqwhq0
vlwìv pdlv dxvvl ohxuv whlqwhv1 Fhod lpsoltxhudlw txh ohv skrvskruhv ghv ìfudqv gh wìoìylvlrq hw ghv ruglqdwhxuv
dlhqw ohv píphv vshfwuhv txh fhx{ ghv frxohxuv sulpdluhv1 Rq hq hvw orlq1111
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Ilj1 5 � Fxeh H ghv lqwhqvlwìv uìgxlwhv/ dyhf oh sodq fkurpdwltxh hw o*d{h d0fkurpdwltxh ghv
julv1 Od �jxuh gìfulw dxvvl elhq oh fxeh H � ghv frxohxuv ylghrv uìgxlwhv1

Sdu udssruw dx{ euxlwv gh irqg ghv vljqdx{ ylgìr/ rq shxw frqvlgìuhu o*dssur{lpdwlrq u* �
frpph sduidlwh srxu u �31; hw h{fhoohqwh srxu 3=9 � u � 3=;1

6 Ohv hvsdfhv yhfwrulhov gh od frxohxu
Od olqìdulwì ghv lqwhqvlwìv u> j> e ohxu frqiëuh xqh vwuxfwxuh g*hvsdfh yhfwrulho ã 6 glphq0

vlrqv/ rx soxw÷w gh od sduwlh H gh fhw hvsdfh olplwìh dx fxeh xqlwì ^3> 4`� ^3> 4`� ^3> 4` gh U � 1
Lo vhudlw grqf vdjh/ txdqg rq yhxw idluh gx wudlwhphqw g*lpdjhv ylgìr hq frxohxu gh uhprqwhu
ghv frxohxuv ylghrv +u � > j � > e � , dx{ lqwhqvlwìv uìgxlwhv +u> j> e, sdu od wudqvirupdwlrq lqyhuvh gh
od Uho1 +5,1 Vl o*rq sduw g*lpdjhv gh 6� ; elwv srxu +u � > j � > e � ,/ lo idxgudlw vdqv grxwh sdvvhu hq
6�49 elwv srxu ohv fdofxov sursuhphqw glwv +rx hq  rwwdqw,/ pdlv fhod q*d ulhq g*h{kruelwdqw1
Ru/ f*hvw xq idlw/ ohv jhqv wudydloohqw hq sudwltxh gdqv o*hvsdfh +u � > j � > e � ,/ tx*lov prgìolvhqw
frpph xqh sduwlh g*hvsdfh yhfwrulho ã sduwlu gxtxho lov frqvwuxlvhqw ghv pr|hqqhv dulwkpì0
wltxhv/ ghv surmhfwlrqv/ ghv klvwrjudpphv/ ghv wudqvirupdwlrqv gh Irxulhu/ hwf111 fh txl grqqh
vrxyhqw ghv uìvxowdwv vhqvìv1

Od txhvwlrq vh srvh doruv gh vdyrlu txhoohv vrqw ohv frqvìtxhqfhv uìhoohv gh od fruuhfwlrq
jdppd +Uho1 +5,,1 Iruphoohphqw sduodqw/ rq shxw wrxmrxuv frqvlgìuhu oh fxeh xqlwì +u � > j � > e � ,
frpph sduwlh H � g*xq hvsdfh yhfwrulho ã wurlv glphqvlrqv1 Fhod shuphw g*h{sulphu ghv rsìud0
wlrqv/ pdlv ohxu lqwhusuìwdwlrq sk|vltxh ghpdqghud tx*rq uhprqwh dx{ lqwhqvlwìv +u> j> e,1

Od �jxuh 5 ylvxdolvh fh fxeh xqlwì1 Oh yhfwhxu frxudqw �{ � / gh frrugrqqìhv +u � > j � > e � , vh
gìfrpsrvh dxvvl hq ghx{ yhfwhxuv ruwkrjrqdx{ �f � hw �o � sruwìv sdu oh sodq fkurpdwltxh hw sdu
o*d{h d0fkurpdwltxh1 Fh ghuqlhu hvw od gldjrqdoh sulqflsdoh gx fxeh sdvvdqw sdu o*ruljlqh R hw
oh sodq fkurpdwltxh oxl hvw shushqglfxodluh hq R1 Ohv yhfwhxuv �f � hw �o � rqw srxu frrugrqqìhv

6�f � @ +5u � � j � � e � > 5j � � e � � u � > 5e � � u � � j � ,
6�o � @ +u � . j � . e � > u � . j � . e � > u � . j � . e � , +8,

Frqvlgìurqv od frpsrvdqwh urxjh u � +}, ã wudyhuv xqh }rqh ] g*xqh lpdjh hq frxohxu1 Txh
vljql�h od pr|hqqh gh fh urxjh gdqv ] B Frpph qrxv yhqrqv gh oh yrlu/ vhxoh od txdqwlwì
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�u @ ��
U +u � +},,� g} srvvëgh xq vhqv sk|vltxh/ hw vd ylvxdolvdwlrq ghpdqgh tx*rq oxl d�hfwh

od fruuhfwlrq � hq suhqdqw �u � � � +rq idlw devwudfwlrq srxu oh prphqw ghv frqvwdqwhv 4/3<< hw
3/3<< gh od Uho1 +5,,1 Sdu dloohxuv/ ohv vhjphqwdwlrqv txh qrxv dyrqv hq yxh ylvhqw ã gìfrxshu
o*hvsdfh hq uìjlrqv ] gh frxohxu suhvtxh frqvwdqwh1 Hq wrxw srlqw } 5 ]/ rq shxw doruv ìfuluh/
hq dssoltxdqw oh gìyhorsshphqw olplwì

u+}, @ u � +},� @ u � �
�

4� u � � u � +},
u �

��
@ u � �

�

4� �
�u � � u � +},

u �

�

. %+u � ,
�

rü �u � @ ��
U

� u � +},g}1 Oruvtx*rq sdvvh ã od pr|hqqh gdqv ]/ oh frh!flhqw gx whuph hq � gdqv
oh phpeuh gh gurlwh v*dqqxoh hw o*rq wurxyh dsuëv fruuhfwlrq � =

+�u, ��� � @ �u � .�� �u � � +9,
Dlqvl/ od pr|hqqh dulwkpìwltxh gx urxjh ylgìr u � hvw ìjdoh dx vhfrqg ruguh suëv ã od

pr|hqqh gh o*lqwhqvlwì u vxlylh g*xqh fruuhfwlrq �1 Oh uìvxowdw uhvwh yudl vl o*rq udmrxwh ohv
frh!flhqwv gh od Uho1 +5,/ dlqvl g*dloohxuv txh srxu ohv }rqhv ] idleohphqw urxjhv/ l1h1/ uìjlhv
sdu od suhplëuh ghv Uho1 +5,/ hw lo v*ìwhqg dx{ ghx{ dxwuhv frxohxuv sulpdluhv/ dlqvl tx*ã ohxuv
pr|hqqhv/ srqgìuìhv rx sdv1 Od Uho1 +9, irxuqlw grqf xqh mxvwl�fdwlrq wkìrultxh dx{ lpdjhv
prvdòtxhv txl dssdudlvvhqw iuìtxhpphqw gdqv ohv whfkqltxhv gh vhjphqwdwlrq1

7 Euloodqfh
Gx srlqw gh yxh gh od sk|vltxh/ od euloodqfh q*hvw dxwuh txh o*lqwìjudoh gx vshfwuh gh sxlv0

vdqfh/ l1h1/ lfl/ od vrpph ghv wurlv frpsrvdqwhv u/ j/ e/ txl oh uhsuìvhqwhqw1 Srxu od frorulpìwulh/
fhwwh vrpph grlw íwuh srqgìuìh uhodwlyhphqw ã od vhqvlelolwì vshfwudoh gh o*rhlo1

Od Uhf1 :3< gh od FLH gì�qlw xq srlqw eodqf hw wurlv irqfwlrqv gh srqgìudwlrq gx vshfwuh
txl frqgxlvhqw ã U ����� > J ��� � hw E ����� / sxlv od oxplqdqfh

\ ����� @ 3=545U ��� � . 3=:48J ��� � . 3=3:5E ����� +:,
dlqvl txh od oxplqdqfh \ � gx srlqw eodqf dvvrflì1 Ohv wurlv frh!flhqwv gh od Uho1 +:, wlhq0
qhqw frpswh gh od vhqvlelolwì vshfwudoh gh od ylvlrq kxpdlqh/ hvwlpìh sdu ghv phvxuhv fro0
rulpìwultxhv1 Fhwwh oxplqdqfh \ ����� / irqfwlrq olqìdluh g*lqwhqvlwìv oxplqhxvhv d grqf od píph
glphqvlrq ìqhujìwltxh txh fhoohv0fl +zdwwv@p � ,1

Od ylvlrq kxpdlqh uìsrqg gh pdqlëuh qrq olqìdluh dx{ lqwhqvlwìv/ pdlv sdu ghv orlv gh
w|sh gl@l @ frqvwdqwh/ txl hqjhqguhqw ghv uìsrqvhv orjdulwkpltxhv1 Gh píph tx*rq d whqx
frpswh gh od vhqvlelolwì vshfwudoh gh o*rhlo/ gh píph lo frqylhqw gh qh sdv ljqruhu vd vhqvlelolwì
ìqhujìwltxh1 Ru/ sdu fkdqfh/ fhwwh ghuqlëuh vh prgìolvh gh idêrq ã shx suëv vdwlvidlvdqwh sdu od
Uho1 +5, = sdu h{hpsoh/ xqh uìgxfwlrq gh 53( gh o*lqwhqvlwì hvw shuêxh frpph xqh glplqxwlrq
gh prlwlì1 D od vxlwh gh qrpeuhx{ dxwhxuv/ rq shxw grqf frqvlgìuhu ohv wudqvirupdwlrqv

u � @ u ����� j � @ j ��� � e � @ e ����� +;,
srxu � * 5=5 frpph hqjhqgudqw ghv lqwhqvlwìv shufhswxhoohv1 F*hvw gdqv fhw hvsulw txh od Uhf1
EW 9340H sursrvh frpph phvxuh gh euloodqfh oh oxpd

| �
� � � @ 3=5<<u � . 3=8;:j � . 3=477e � = +<,
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Wrxwhirlv fh oxpd/ ìwdeol ã sduwlu ghv judqghxuv ylghrv/ q*d sdv od glphqvlrq g*ìqhujlh gh \ ����� /
grqf sdv gdydqwdjh ohv sursulìwìv g*dgglwlylwì txl hq gìfrxohqw1 Gh vrq f÷wì od FLH suhqg xq
h{srvdqw oìjëuhphqw gl�ìuhqw srxu gì�qlu od oxplqrvlwh +oljkwqhvv, frpph

o � @ 449+\ �����

\ �
, ��� � � 49 \ � 3=33;<\ �

Ohv rsìudwlrqv gh vhjphqwdwlrq hq wudlwhphqw g*lpdjh/ txdqw ã hoohv/ qh sruwhqw sdv
vxu xqh euloodqfh shuêxh/ pdlv vxu fhooh gh o*remhw dqdo|vì1 Hq plfurvfrslh/ ohv frorudwlrqv
klvwrorjltxhv yrqw oh soxv vrxyhqw gx eohx dx ylrohw > oh vshfwuh g*xq frxfkhu gh vrohlo/ rx
g*xq ylvdjh qh fruuhvsrqghqw hq ulhq dx{ srlgv grqqìv dx{ urxjh/ yhuw hw eohx ghv Uho1 +:,
rx +<,1 Hq o*devhqfh g*lqirupdwlrqv d sulrul vxu ohv vshfwuhv ghv remhwv g*ìwxgh/ o*remhfwli gh
vhjphqwdwlrq frqgxlw grqf ã suhqguh srxu euloodqfh xqh irqfwlrq v|pìwultxh ghv frxohxuv
sulpdluhv1

Vl vxu oh sodq vshfwudo od frqwudlqwh gh v|pìwulh qrxv ìfduwh gx srlqw gh yxh frorulpìwultxh/
rq shxw hq frpshqvdwlrq v*hq udssurfkhu vxu oh sodq ghv ìqhujlhv shuêxhv1 Frqvlgìurqv gdqv
o*hvsdfh H ghv lqwhqvlwìv xq yhfwhxu { gh gluhfwlrq grqqìh sdu { � @ +u � / j � / e � , pdlv grqw
o*lqwhqvlwì ydulh/ l1h1

{ @ +�u � > �j � > �e � , � 5 ^3> � ����� `
Oh srlqw { gìfulw oh vhjphqw V sduwdqw gh R/ sdvvdqw sdu +u � > j � > e � , hw vh whuplqdqw vxu

ohv erugv gx fxeh xqlwì1 Lo oxl fruuhvsrqg gdqv o*hvsdfh H � ghv frxohxuv ylgìr oh srlqw { � =
{ � @

�

+�u � , � � � > +�j � , ��� � > +�e � , � � � � @ � ��� � { �
� +43,

dyhf { �
� @ +u ��� �

� / j � � �
� / e � � �

� ,= Oh srlqw { � gìfulw grqf oxl dxvvl xq vhjphqw V � gdqv H � 1 Vl
qrxv yrxorqv txh txdqg { vh gìsodfh/ vd euloodqfh shufhswxhooh +gdqv H, vhpeoh dgglwlyh/ lo
idxw g*dsuëv od uhodwlrq +43, txh od euloodqfh fruuhvsrqgdqwh gh { � vrlw irqfwlrq olqìdluh gh
vhv wurlv frpsrvdqwhv sulpdluhv1 Hq�q vl o*rq yhxw txh fhv ghx{ ydohxuv ydulhqw gh 3 ã 4/ od
vhxoh srvvlelolwì frqvlvwh doruv ã suhqguh srxu euloodqfh ylgìr od pr|hqqh dulwkpìwltxh p� ghv
frxohxuv sulpdluhv =

p � @ 4
6+u

� . j � . e � , +44,
Srvrqv � � @ � � � � 1 Ohv ghx{ h{suhvvlrqv

mp+{ � ,�p+{ � ,m @ m� � � � � mp +{ � ,
�

�p � +{ �
� ,�p � +{�

� ,�� @
�

�

�� ��� �
� � � ��� �

�
�

�

�p � �{ �
�
�

vrqw ghv glvwdqfhv/ gl�ìuhqwhv/ gdqv V hw V � uhvshfwlyhphqw1 Od suìvhqfh gh o*h{srvdqw 4@�
grqqh ã od vhfrqgh xqh vljql�fdwlrq g*krprjìqìlwì shufhswxhooh1 Pdlv oh wudlwhphqw g*lpdjh
ghpdqgh gdydqwdjh/ fdu rq grlw srxyrlu h{sulphu tx*xq srlqw froruì gh H � +rx soxv jìqìudoh0
phqw xq hqvhpeoh gh srlqwv, vh udssurfkh g*xq dxwuh/ píph oruvtxh ohv ghx{ srlqwv qh vrqw
sdv doljqìv dyhf o*ruljlqh1 Ru/ od pr|hqqh +44, q*hvw dxwuh txh od uhvwulfwlrq dx fxeh H � gh od

:



qruph O � / gì�qlh/ hooh/ gdqv o*hvsdfh U � wrxw hqwlhu +l1h1 u � > j � > k � 5 ^�4>.4`,1 G*dloohxuv od
qruph O � hvw hooh0píph o*ìoìphqw srxu � @ 4 gh od idplooh ghv qruphv

q �{ � � @ ��

�u � +{,�� � . �

�j � +{,�� � . �

�e � +{,�� � � ��� � � � 4 +45,
+Srxu � @ 5/ rq wurxyh od qruph hxfolglhqqh/ hw srxu � @ 4/ od qruph �pd{�,1 Ru gdqv xq
hvsdfh yhfwrulho Y / wrxwh qruph q hqjhqguh xqh glvwdqfh g � +fi1 ^9` vhfwlrq YLL0407, sdu od
uhodwlrq

g �

�{ �
� > { �

�
� @ q �{ �

� � { �
�
� { �

� > { �
� 5 Y +46,

Sdu frqvìtxhqw O � hvw xqh glvwdqfh/ dlqvl/ elhq vþu/ txh vd uhvwulfwlrq dx fxeh xqlwì H � 1 Rq
glvsrvh grqf g*xq píph frqfhsw srxu h{sulphu od euloodqfh p � +{ � , hw od glvwdqfh g +{ �

� > { �
� , @

p � +m{ �
� � { �

� m, hqwuh ohv srlqwv froruìv gh H � 1 Fhwwh ghuqlëuh hvw lpsruwdqwh/ fdu hq vhjphqwd0
wlrq/ ehdxfrxs g*dojrulwkphv txl rqw ìwì ìwdeolv srxu ohv irqfwlrqv qxpìultxhv v*ìwhqghqw dx{
irqfwlrqv yhfwrulhoohv oruvtx*rq glvsrvh g*xqh glvwdqfh +h1j1 ohv oljqhv gh sduwdjh ghv hdx{,1

8 Vdwxudwlrq
Od FLH v*hvw gdydqwdjh lqwìuhvvìh dx{ glyhuvhv irupxodwlrqv gh od euloodqfh +oxplqdqfh/

oxplqrvlwì 111, tx*ã od vdwxudwlrq1 Hooh gì�qlw fhwwh ghuqlëuh frpph %wkh frorxuixoqhvv ri dq
duhd mxgjhg lq sursruwlrq wr lwv euljkwqhvv%^8`1 Lo v*djlw grqf gh od sruwlrq gh vshfwuh xqliruph
+l1h1 gh julv, gdqv oh vshfwuh g*xqh frxohxu/ wrxwh frxohxu prqrfkurpdwltxh pd{lpdoh ìwdqw
gh vdwxudwlrq xqlwì/ hw wrxw wulsohw u @ j @ e gh vdwxudwlrq qxooh1

Lqwxlwlyhphqw/ rq frpsuhqg elhq fh txh od FLH yhxw gluh/ pdlv vd gì�qlwlwlrq gh od vdwxud0
wlrq vh suíwh ã glyhuvhv lqwhusuìwdwlrqv1 Oruvtx*rq sduw g*xq srlqw { 5 H> rq shxw frqvwuxluh
ehdxfrxs gh fkhplqv oh orqj ghvtxhov od ghqvlwì gh frxohxu ydulh sdu udssruw ã od euloodqfh1
Sdu h{hpsoh/ gdqv od Ilj1 +5,/ vxssrvìh uhsuìvhqwhu oh fxeh H/ rq shxw suhqguh od shushqglf0
xodluh {f dx sodq fkurpdwltxh/ rx od shushqglfxodluh {o ã o*d{h ghv julv/ rx hqfruh o*d{h R{/
hwf111 Txho fkhplq fkrlvlu B

Hq idlw/ fhv dpeljxlwìv glvsdudlvvhqw gëv tx*rq vh sodfh gdqv oh sodq fkurpdwltxh1 Oh fxeh
H v*| surmhwwh vhorq o*kh{djrqh K fhqwuì hq R1 Frqvlgìurqv xq srlqw { � 5 H/ gh surmhfwlrq
f � gdqv K/ dyhf f � glvwlqfw gh o*ruljlqh1 Vxlydqw od FLH/ gì�qlvvrqv frpph vdwxudwlrq wrxwh
irqfwlrq qrq qìjdwlyh vxu o*d{h Rf txl dxjphqwh ã sduwlu gh R > hq R/ hooh ydxw }ìur +julv
sxu, hw lo suhqg vd ydohxu pd{lpdoh txdqg rq dwwhlqw oh erug gh o*kh{djrqh hq f � � � +frxohxu
vdwxuìh,1 Oh orqj gx vhjphqw ^3> f ����� `/ od whlqwh uhvwh frqvwdqwh/ hw fhooh gx vhjphqw ^3> �f ����� `
gh gluhfwlrq rssrvìh hvw glwh frpsoìphqwdluh gh od suìfìghqwh1 Srxu wrxw srlqw f 5 ^3> f � � � `/
rq d f @ �f � / � � 31 Dlqvl/ ã f � 5 K �{ì/ od vdwxudwlrq v +f, @ v +�f � , hvw xqh irqfwlrq gh �
vhxohphqw/ hw fhwwh irqfwlrq hvw furlvvdqwh1

Lo idxw hqvxlwh uhprqwhu dx fxeh wulglphqvlrqqho H/ fdu oh srlqw f � / surmhfwlrq gh { � / q*hvw
tx*xq lqwhupìgldluh gh fdofxo +g*dloohxuv f � @5 H,=Rq gì�qlw doruv od vdwxudwlrq v +{ � , gx srlqw
{ � 5 H sdu

v +{ � , @ v +f � ,
Txdqg xq srlqw { 5 H v*ìfduwh gx sodq fkurpdwltxh oh orqj gh od shushqglfxodluh f � { � ã fh
sodq/ vd sursruwlrq gh julv dxjphqwh/ pdlv vd vdwxudwlrq v +{, qh fkdqjh sdv = lo v*djlw elhq
g*xqh grqqìh fkurpdwltxh hw qrq sdv g*ìqhujlh gh o*lqwhqvlwì oxplqhxvh1

;



Idlvrqv ydulhu pdlqwhqdqw oh srlqw f gdqv oh vhjphqw ^3> �f ����� ` rssrvì ã ^3> f ����� ` gdqv oh
sodq fkurpdwltxh1 Qrxv srxyrqv wrxmrxuv ìfuluh

f 5 G +f � , +, f @ �f � �+�f � � � , � � � � +f ����� ,
rü � +�f ����� , lqgltxh oh udssruw gh sursruwlrqdolwì/ qìjdwli/ hqwuh f � hw f1 Fhwwh ìtxlydohqfh
sxuhphqw yhfwrulhooh v*lqwhusuëwh sk|vltxhphqw vl o*rq ìwhqg dx{ gldpëwuhvG +f � , @ ^3> f ����� `^
^3> �f � � � ` / f � 5 K/ gh o*kh{djrqh K od vdwxudwlrq gì�qlh mxvtx*lfl oh orqj gh vhv ud|rqv1 Rq
oh idlw hq srvdqw srxu f 5 G +f � ,/ v +f, @ v +�f � , @ v +m�m f � ,1 Ghx{ srlqwv gldpìwudohphqw
rssrvìv rqw doruv od píph vdwxudwlrq > soxv jìqìudohphqw/ vl f � 5 ^3> f ����� ` hw f � 5 ^3> �f � � � `/
doruv f � . f � @ +� � . � � , f � dyhf � � � 3 hw � � � 3= Frpph v hvw xqh irqfwlrq furlvvdqwh/ lo
ylhqw

f � 5 ^3> f ����� ` > f � 5 ^3> �f ����� ` @, v +f � . f � , � v +f � , . v +f � , = +47,
Rq wurxyh hq sduwlfxolhu o*h{sìulhqfh gx glvtxh gh Qhzwrq/ pdlv uìgxlw ã ghx{ frxohxuv
frpsoìphqwdluhv/ hq suhqdqw f � @ f ����� hw f � @ �f ����� =

Txdqg o*rq sduw gh o*hvsdfh ylgìr/ rq d wrxmrxuv od frqglwlrq gh furlvvdqfh gh v � vxu ohv
ud|rqv gh K � hw gh vd qxoolwì vxu o*d{h ghv julv1 D fhv ghx{ frqglwlrqv v*dmrxwhqw ohv ghx{
frqwudlqwhv/ gìmã ìqrqfìhv/ gx wudlwhphqw g*lpdjhv/ ã vdyrlu xqh vdwxudwlrq v|pìwultxh hq
u � > j � > e � hw whooh txh v � +{ �

� � { �
� , vrlw xqh glvwdqfh gdqv H � 1

Qrxv dyrqv yx txh od pr|hqqh p � Uho1+44,/ gì�qlh gdqv oh fxeh xqlwì H � v*ìwhqgdlw ã
wrxw o*hvsdfh vrxv iruph gh qruph O � / hw txh 6p � +{ � , ìwdlw ã od irlv od qruph gh { � hw gh vd
surmhfwlrq o � vxu od suhplëuh gldjrqdoh +o*d{h ghv julv,/ l1h1

O �
�{ � � @ O �

�o � � @ 6p � �{ � �

Lo hvw whqwdqw gdqv fhv frqglwlrqv gh qh sdv fkdqjhu gh qruph hw gh yrlu frpphqw fhooh0fl
v*h{sulph gdqv o*kh{djrqh K � gx sodq fkurpdwltxh1 Frpswh whqx gh od Uho1 +8, lo ylhqw

v � �{ � � @ O �
�f � � @ 4

6
��

�5u � � j � � e � �
�. �

�5j � � e � � u � �
�. �

�5e � � u � � j � �
�

� = +48,
Sdu v|pìwulh/ v � +{ � , qh gìshqg txh ghv wurlv irqfwlrqv pd{ � @ pd{+u � > j � > e> � ,/ plq � @
plq+u � > j � > e> � ,/ hw phg � @ phgldqh+u � > j � > e> � ,1 Hq ohv vxevwlwxdqw ã u � > j � > e> � rq rewlhqw

v � @
;

?

=

� � +pd{ � �p � , vl p � � phg �

� � +p � �plq � , vl p � � phg �
+49,

Rq wurxyhud gdqv ^55` oh gìwdlo gx fdofxo frqgxlvdqw ã v � / dlqvl txh fhoxl gh o*h{suhvvlrq
vxlydqwh gh od whlqwh w � / txl ìylwh gh phwwuh hq mhx ghv oljqhv wuljrqrpìwultxhv

w � @ �
6
�

�. 4
5 � +�4, � pd{ � .plq � � 5phg �

5v �

�

+4:,
dyhf
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+4;,

Od whlqwh w � / frrugrqqìh fxuyloljqh gx fhufoh xqlwì/ hvw grqf gì�qlh ã 5� suëv1 Vrq }ìur w � gdqv
o*ìtxdwlrq +4:, fruuhvsrqg dx yhfwhxu sxuhphqw urxjh1 Srxu v � @ 3/ oh srlqw froruì hvw vxu
o*d{h ghv julv/ hw vd whlqwh q*d soxv gh vhqv1

Gdqv oh fdv gh od qruph O � > ohv uhodwlrqv +48, hw +46, hqwudñqhqw txh v � +f �
� � f �

� , @
O � +f �

� � f �
� , hvw xqh glvwdqfh gdqv oh sodq fkurpdwltxh/ phwwdqw hq mhx sdu frqvìtxhqw ã

od irlv od vdwxudwlrq hw od whlqwh1 G*dxwuh sduw/ frpph O � hvw xqh qruph/ od uhodwlrq +47,
ghylhqw yudlh srxu wrxv ohv wulsohwv f �

� > f �
� hw f �

� . f �
� txl vrqw vxu xq píph gldpëwuh gh K � 1 Rq

qrwhud tx*lo hvw txhvwlrq lfl gh od qruph O � ghv surmhfwlrqv f � / od qruph O � ghv yhfwhxuv { �

hx{0píphv ìwdqw od pr|hqqh dulwkpìwltxh1 Hq�q/ ohv frpphqwdluhv suìfìghqwv v*dssoltxhqw
ìjdohphqw ã od qruph hxfolglhqqh hw ã od txdqwlwì pd{0plq/ txl wrxwhv ghx{ hqjhqguhqw ghv
glvwdqfhv gdqv o*kh{djrqh fkurpdwltxh K � 1

Frqfhuqdqw oh sdvvdjh ghv yduldeohv ylgìr dx{ yduldeohv g*lqwhqvlwì/ qrwrqv wrxw g*derug
txh qrxv uhwurxyrqv od píph uhodwlrq hqwuh ohv vdwxudwlrqv ylghr hw fhooh ghv lqwhqvlwìv tx*dyhf
ohv pr|hqqhv/ ã vdyrlu od Uho +9,/ gdqv ohv }rqhv rü od frxohxu ydulh shx1 Sdu dloohxuv/ o*dssol0
fdwlrq { �

� @ +u �
� > j �

� > e �
� , $ { � �u � �

� > j � �
� > e � �

�
� prqwuh txh f � @ �f �

� ghylhqw f @ �� f � / g*rü
v � +{ � , @ O �

�f � � @ �O �
�f �

�
� @ �v � +{ �

� , / v+{, @ O � +f, @ �� O � +f � , @ �v+{ � ,=
Od qruph O � hvw furlvvdqwh vxu ohv ud|rqv hw qxooh srxu ohv srlqwv julv ã od irlv gdqv o*kh{djrqh
fkurpdwltxh K ghv lqwhqvlwìv hw gdqv fhoxl/ K � / ghv yduldeohv ylghr1 Hooh uhsuìvhqwh grqf xqh
vdwxudwlrq gdqv fhv ghx{ hvsdfhv1 Hooh yìul�h o*lqìjdolwì +47, gh w|sh Qhzwrq oh orqj gh fkdtxh
gldpëwuh gh K frpph gh K � 1 Lo hvw gl!floh g*doohu soxv orlq/ fdu ghx{ srlqwv { �

� > {�
� 5 H � grqw

ohv surmhfwlrqv f �
� hw f �

� vrqw vxu xq píph ud|rq gh K � q*rqw sdv qìfhvvdluhphqw g*krprorjxhv
{ � hw { � 5 H grqw ohv surmhfwlrqv vrlhqw doljqìhv dyhf R1

814 Qruphv O � / O � hw pd{�plq
Vl o*rq yhxw frqvwuxluh ghv uhsuhvhqwdwlrqv srodluhv txl qh vrlhqw sdv hq frqwudglfwlrq dyhf

ohv frqglwlrqv fl0ghvvxv/ frpphqw v*| suhqguh B Rq shxw vrqjhu ã wurlv qruphv rx vhpl0qruphv/
txl gìulyhqw soxv rx prlqv gluhfwhphqw gh od Uho1 +45,1 Ylhqw wrxw g*derug od qruph O � / gh
od ydohxu devroxh/ txh qrxv yhqrqv g*ìwxglhu1 Lo | d hqvxlwh od qruph hxfolglhqqh O � 1 Hooh hvw
vx!vdpphqw fodvvltxh srxu tx*rq qh od suìvhqwh sdv1 Frpph rq oh yhuud fh0ghvvrxv/ hooh hvw
prlqv dgdswìh txh od suìfìghqwh ã od ghvfulswlrq gh od uìsduwlwlrq vsdwldoh gh od oxplëuh1

Oh v|vwëph pd{ � plq hq�q hvw xqh yhuvlrq fruuljìh gx KOV fodvvltxh ^46`/ txh o*rq
d prgl�ì srxu txh oxplqdqfh hw vdwxudwlrq ghylhqqhqw ghv qruphv ^<`1 Od vdwxudwlrq v �
v*rewlhqw hq qh suhqdqw txh oh qxpìudwhxu gh vrq krprorjxh v hq KOV/ fh txl grqqh v � @

43



pd{ +u> j> e, �plq +u> j> e,1 Gdqv o*hvsdfh UJE od txdqwlwì pd{ �plq hvw xqh vhpl0qruph
vhxohphqw = ghx{ yhfwhxuv f hw f � grqw od gl�ìuhqfh f�f � hvw xq julv +d ohv píphv frpsrvdqwhv
urxjh/ yhuwh hw eohxh, rqw oh píphpd{�plq1 Wrxwhirlv gdqv oh sodq fkurpdwltxh/ od txdqwlwì
pd{�plq ghylhqw xqh qruph1 Rq shxw doruv jdughu od pr|hqqhp dvvrflìh ã od qruph O � srxu
od euloodqfh/ hw suhqguh pd{ �plq frpph vdwxudwlrq1 F*hvw fh txh qrxv idlvrqv fl0ghvvrxv/
fkdtxh irlv txh od qruph pd{�plq hvw lqwurgxlwh1

Qrxv uhpdutxhurqv/ srxu frqfoxuh/ txh od gìpdufkh ã edvh gh qruphv hw gh glvwdqfhv
suìvhqwh o*dydqwdjh frqvlgìudeoh gh vìsduhu ohv yduldeohv = ghx{ srlqwv { �

� hw { �
� 5 H � txl vh

surmhwwhqw dx píph srlqw vxu oh sodq fkurpdwltxh rqw píph vdwxudwlrq/ hw v*lov vh surmhwwhqw
dx píph srlqw vxu o*d{h ghv julv/ lov rqw píph euloodqfh +fhwwh ghuqlëuh sursulìwì glvsdudlvvdqw
vl o*rq grqqh ghv srlgv gl�ìuhqwv dx{ frxohxuv gdqv od pr|hqqh gh euloodqfh,1

9 Ohv uhsuìvhqwdwlrqv KVY hw KOV
Oh ohfwhxu vh ghpdqghud shxw0íwuh vl ohv frqwudlqwhv txh qrxv qrxv vrphv grqqìhv uhoëyhqw

gh o*duw srxu o*duw/ rx vl hoohv rqw xqh xwlolwì sudwltxh1 Srxu oxl uìsrqguh qrxv doorqv frqvxowhu
ohv v|vwëphv srodluhv gh od olwwìudwxuh1 Lo | hq d soxvlhxuv +KVL/ KVE/ KOV/ hw KVY,/ ìjdohphqw
fulwltxdeohv1 Oh soxv frxudqw/ KOV ^58`/ ^46` vh uhqfrqwuh gdqv ohv orjlflhov judqg sxeolf frpph
Sdlqw Vkrs Sur1 Lo hvw gì�ql frpph vxlw
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+4<,

Ohv h{suhvvlrqv KOV gh od oxplqdqfh hw gh od vdwxudwlrq yìul�hqw0hoohv ohv frqglwlrqv
ìqrqfìhv soxv kdxw B Lo hvw idfloh gh yrlu txh qrq1 Oh frqwuh0h{hpsoh gh od �jxuh +6, prqwuh
txh od oxplqdqfh o ������ hvw vxu0olqìdluh/ fh txl yhxw gluh txh vhv pr|hqqhv vsdwldohv q*rqw sdv
judqg vhqv1

Ohv pdxydlvhv sursulìwìv gh vdwxudwlrq vrqw hqfruh soxv judyhv1 Vl v � ����� ìwdlw frpsdwleoh
dyhf o*h{sìulhqfh gh Qhzwrq/ dx vhqv ghv frxohxuv rssrvìhv gh od Uho1 +47,/ doruv od vrpph
{ � ghv ghx{ frxohxuv {�

� hw { �
� gh frrugrqqìhv
u �

� @ 7@9> j �
� @ 4@9> e �

� @ 4@9
u �
� @ 5@9> j �

� @ 6@9> e �
� @ 6@9
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Ilj1 6 � Srxu od oxplqdqfh KOV o @ +pd{.plq,@5/ od pr|hqqh ghv ghx{ frxohxuv hvw soxv
oxplqhxvh txh fkdfxqh g*hoohv1

Ilj1 7 � Hq KOV/ od vrpph gh ghx{ frxohxuv gh vdwxwdwlrqv 4@8 hw 6@8 d xqh vdwxudwlrq txl
ydxw 41 F*hvw od qìjdwlrq gx glvtxh gh Qhzwrq1

+fi1 Ilj1 +7,, dxudlw xqh vdwxudwlrq v � ����� +{ � , � v � ����� +{ �
� , . v � ����� +{ �

� ,/ fdu ohv surmhfwlrqv f �
�

hw f �
� gh { �

� hw { �
� vxu oh sodq fkurpdwltxh vrqw ghx{ yhfwhxuv sruwìv sdu o*d{h ghv urxjhv hw

gh vhqv rssrvìv1 Ru lo q*hq hvw ulhq sxlvtxh o*rq d
4 @ v � ����� +{ � , � v � ����� +{�

� , . v � ����� +{ �
� , @ 6@8 . 4@8=

Hq�q/ od sursulìwì g*lqgìshqgdqfh hqwuh ohv sdudpëwuhv gh euloodqfh hvw gh vdwxudwlrq q*hvw
sdv uhvshfwìh gdydqwdjh1 Suhqrqv sdu h{hpsoh ohv ghx{ srlqwv

u �
� @ 4@5> j �

� @ 4@5> e �
� @ 3

u �
� @ 6@7> j �

� @ 6@7> e �
� @ 4@7

Rq sdvvh gh od suhplëuh frxohxu ã od vhfrqgh hq dmrxwdqw u � @ j � @ e � @ 4@7/ l1h1 gx julv
sxu1 Sdu frqvìtxhqw ohv surmhfwlrqv f �

� hw f �
� gh fhv ghx{ srlqwv vxu oh sodq fkurpdwltxh

vrqw frqirqgxhv1 Ru od vdwxudwlrq gx suhplhu ydxw 4/ hw fhooh gx vhfrqg 4@51 Hooh glplqxh
vlpsohphqw sdu frqwuh0frxs gh o*dxjphqwdwlrq gh od oxplqdqfh o ������ txl hvw sdvvìh gh 4@7 ã
4@51
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Ilj1 8 � H{hpsoh gh vdwxwdwlrq KOV dehuudqwh1

Fkdfxq ghv wurlv frqwuh0h{hpsohv suìfìghqwv vh sodêdlw dx qlyhdx gx sl{ho1 Hwhqgxhv ã
o*ìfkhooh gh o*lpdjh hqwlëuh/ ohv pdxydlvhv sursulìwìv gx v|vwëph KOV irqw hqfruh soxv gh
gìjåwv1 Dlqvl/ oh mrxhxu gh jxlwduh gh M1 Plur +Ilj18d, d xq irqg sudwltxhphqw eodqf/ grqw
od vdwxudwlrq ghyudlw íwuh sudwltxhphqw qxooh1 F*hvw elhq fh txl dssdudlw g*dloohxuv oruvtx*rq
od fdofxoh hq qruph O � +Ilj18f,/ hq uhydqfkh o*lpdjh gh od vdwxudwlrq v � ����� +Ilj1 8e, lqgltxh
devroxphqw q*lpsruwh txrl ^<`1

: Klvwrjudpphv el0glphqvlrqqhov
Fh q*hvw sdv sdufh txh ghv qruphv rqw ghv sursulìwìv pdwkìpdwltxhv lghqwltxhv/ frpph O �

rx O � / tx*hoohv gìfulurqw dxvvl elhq oh frpsruwhphqw sk|vltxh gh od oxplëuh gdqv o*hvsdfh1 Srxu
mxjhu gh od shuwlqhqfh ghv glyhuvhv qruphv/ qrxv qrxv sursrvrqv gh whvwhu vxu txhotxhv lpdjhv
ohv klvwrjudpphv el0glphqvlrqqhov oxplqdqfh2vdwxudwlrq tx*hooh lqgxlvhqw/ hw gh ohv frpsduhu
dx v|vwëph KOV1 M1 Dqjxor d h�hfwxì fhv frpsdudlvrqv vxu xqh grx}dlqh g*lpdjhv ^6`/ grqw
wurlv/ dx{ frpsruwhphqwv elhq vljql�fdwliv/ vrqw uhsruwìhv lfl1 Gdqv wrxv ohv klvwrjudpphv
o*d{h ghv { uhsuìvhqw wrxmrxuv od euloodqfh hw o*d{h ghv | od vdwxudwlrq rx od whlqwh vhorq oh fdv1

Ohv ghx{ suhplëuhv lpdjhv/ txh o*rq yrlw hq �jxuh 9/ vrqw dvvh} surfkhv hq fh vhqv tx*hoohv
qh irqw txh uì0ìphwwuh ghv oxplëuhv lqflghqwhv1 Ohv klvwrjudpphv txl ohxu fruuhvsrqghqw
vrqw uhsruwìv fl0ghvvrxv/ hq Ilj1 : hw ;1 O*klvwrjudpph KOV qh yìklfxoh dxfxqh lqirupdwlrq/
txhotxhv vwuxfwxuhv vh ghvvlqhqw hq O � hw pd{ � plq/ pdlv ohv soxv qhwwhv ylhqqhqw gh od
qruph O � 1 Ohv klvwrjudpphv gh od vhfrqgh lpdjh +�erxìh�, fruureruhqw oh idlw1

Uhwrxuqdqw dx{ lpdjhv/ yr|rqv txhov vrqw ohv sl{hov grqw ohv frxsohv +oxplqdqfh@vdwxudwlrq,
iruphqw ghv doljqhphqwv1

� Gdqv fkdtxh pdvtxh grqw ohv sl{hov iruphqw ghv doljqhphqwv/ od whlqwh jdugh xqh ydohxu
frqvwdqwh +h{1 pdlq gh �jxlwduh� = w @ 57	5 > rpeuhv sruwìhv gh �erxìh� w @ 498	6, >
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Ilj1 9 � Ghx{ lpdjhv whvw1

Ilj1 : � Klvwrjudpphv el0glphqvlrqqhov gh o*lpdjh �jxlwduh�1
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Ilj1 ; � Klvwrjudpphv el0glphqvlrqqhov gh o*lpdjh �erxìh�1

� Gdqv wrxwhv ohv lpdjhv/ ohv gurlwhv g*doljqhphqw sdvvhqw wrxwhv vrlw sdu o*ruljlqh +3> 3,
gx sodq oxpplqdqfh@vdwxudwlrq +shqwhv A 3, vrlw sdu oh srlqw +588> 3, +shqwhv ? 3, >

� Ohv prgxohv ghv shqwhv vrqw wrxmrxuv ìohyìv1
Ohv doljqhphqwv shxyhqw fruuhvsrqguh ã wurlv w|shv gh uìjlrqv/ ã vdyrlu =
� rpeuhv gh whlqwh �{h/ +rpeuhv sruwìhv gh �erxìh�,/
� gìjudgìv gh od oxplëuh vxu xq sodq +�jxlwduh�,/
� uh hwv qrq frpsoëwhphqw vdwxuìv +�jxlwduh�/ �erxìh�,1
Sdvvrqv pdlqwhqdqw ã xqh lpdjh soxv frpsoh{h/ �jxuh +44,/ fdu hooh frpsuhqg ghv vrxufhv

ìphwwulfhv gh oxplëuh +prqlwhxuv gh wìoìylvlrq/ edqghdx doskd0qxpìultxh,1 Gh soxv/ od oxplëuh
gl�xvh dpeldqwh q*| hvw sdv xqliruph1 Rq uhwurxyh fhshqgdqw ghv doljqhphqwv/ pdlv txl fhwwh
irlv qh sdvvhqw sdv wrxv sdu ohv srlqwv +3> 3,/ rx +4> 3,/ hw vrqw sduirlv sdudooëohv1 Gdqv oh sodq
oxplqdqfh@whlqwh ohv krul}rqwdohv +whlqwh frqvwdqwh, dowhuqhqw dyhf ghv qxdjhv gh srlqwv1

Frpph rq shxw oh frqvwdwhu ^�j1+45,`/ ghv doljqhphqwv gdqv oh sodq oxplqdqfh@vdwxudwlrq/
l1h1 hq surmhfwlrq/ shxyhqw fruuhvsrqguh ã ghx{ krul}rqwdohv sdudooëohv/ pdlv gh kdxwhxu gli0
iìuhqwhv gdqv o*hvsdfh wulglphqvlrqqho WVO1

Ghv vwuxfwxuhv dxvvl w|sìhv/ ghv gurlwhv dxvvl pdutxìhv srxvvhqw ã uhfkhufkhu xqh lqwhu0
suìwdwlrq sk|vltxh gx skìqrpëqh1 F*hvw fh txh qrxv doorqv idluh pdlqwhqdqw1 Pdlv kruv wrxw
prgëoh sk|vltxh/ xqh frqvwdwdwlrq v*lpsrvh = od qruph O � d shuplv g*h{wudlwuh ghv lpdjhv
ghv uìjlrqv gh uh hwv/ ghv uìjlrqv g*rpeuhv hw g*dxwuhv gh gìjudgìv gh oxplëuhv1 Dxfxqh dxwuh
qruph/ ql o*dqdo|vh gh od vhxoh lpdjh gh od oxplqdqfh/ q*dxudlhqw frqgxlw ã sduhlo uìvxowdw1
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Ilj1 < � ]rqhv gh o*lpdjh �jxlwduh� dvvrflìhv ã ghv doljqhphqwv1
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Ilj1 43 � ]rqhv gh o*lpdjh �erxìh� dvvrflìhv ã ghv doljqhphqwv1

4:



Ilj1 44 � +d, Lpdjh %Dqd Eodqfr%/ +e, vhv ghx{ klvwrjudpphv { @ oxplqdqfh> | @
vdwxudwlrq +f, hw { @ oxplqdqfh> | @ whlqwh> wrxv ghx{ hq qruph O � =Oh suhplhu suìvhqwh
xqh vìulh gh vhjphqwv reoltxhv sdudooëohv/ oh vhfrqg ghv krul}rqwdohv grqw od soxv lpsruwdqwh/
sruwìh sdu o*d{h ghv {/ fruuhvsrqg ã od whlqwh urxjh1
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Ilj1 45 � ]rqhv gh o*lpdjh �DqdEodqfr� dvvrflìhv ã ghv doljqhphqwv1

4<



Ilj1 46 � Dxwuhv }rqhv gh o*lpdjh �DqdEodqfr� dvvrflìhv ã ghv doljqhphqwv/ sdudooëohv dx{
suìfìghqwv1
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; Vshfwuhv uìjlrqdolvìv olqìdluhphqw +Prgëoh VUO,
Ohv klvwrjudpphv elglphqvlrqqhov suìfìghqwv vxjjëuhqw xq prgëoh txl frpelqh gh idêrq

olqìdluh ohv vshfwuhv gh oxplëuh lvvxv g*xq srlqw1 Oh prgëoh hvw suìvhqwì dyhf soxv gh gìwdlov/ hw
vxuwrxw soxv gh mxvwl�fdwlrqv gdqv ^56`1 Qrxv hq uhsuhqrqv o*hvvhqwlho fl0ghvvrxv1 Frqvlgìurqv
od oxplëuh ìpdqdqw g*xqh }rqh ] gh o*remhw g*ìwxgh/ hw gìvljqrqv sdu vs +�> }, oh vshfwuh ghv
lqhqvlwìv dx srlqw } 5 ]1 Qrxv glurqv txh fh vshfwuh hvw uìjlrqdolvì olqìdluhphqw gdqv ]
txdqg srxu wrxw } 5 ] rq shxw gìfrpsrvhu vs +�> }, hq vrpph g*xq suhplhu vshfwuh vs � +�,/
lqgìshqgdqw gx srlqw }/ soxv g*xq vhfrqg/ $+},vs � +�,/ txl ydulh sursruwlrqqhoohphqw g*xq
srlqw ã o*dxwuh gh ]1 Hq wrxw srlqw } 5 ]/ rq d grqf

vs +�> }, @ vs � +�, . $+},vs � +�, +53,
rü $ +}, hvw xq uìho txl qh gìshqg txh gh }/ hw rü vs � hw vs � vrqw ghx{ vshfwuhv �{hv1 Od
gìfrpsrvlwlrq +53, sruwh dxwdqw vxu o*ìplvvlrq txh vxu od uì h{lrq gh od oxplëuh dx srlqw }1
Hooh v*dssoltxh sdu h{hpsoh ã od oxplëuh wudqvplvh sdu xqh ihqíwuh dyhf xq yrlodjh/ rx ã fhooh
g*xq uìfhswhxu gh wìoìylvlrq hq irqfwlrqqhphqw/ dxwdqw tx*ã ghv uì hfwdqfhv sdvvlyhv frpph
fhoohv gìfulwhv sdu oh prgëoh gl0fkurpdwltxh gh Vkdihu ^57`/ rx fhoxl gh euloodqw gh Rehlq hw
Do1 ^4:`1 D od gl�ìuhqfh gh fhv ghx{ prgëohv g*dloohxuv/ oh whuph $+},vs � shxw lfl gìfuluh xqh
devruswlrq/ oruvtx*lo hvw qìjdwli1 Hq�q hw vxuwrxw o*dffhqw hvw plv vxu od yduldwlrq vsdwldoh gx
vshfwuh1 Fhooh0fl hvw lqwurgxlwh sdu oh srlgv $+},> txl hvw xqh irqfwlrq gx srlqw }/ pdlv sdv
gx vshfwuh vs � 1 Fh srlgv shxw phwwuh hq mhx ghv frvlqxv/ txdqg xqh }rqh uì ìfklvvdqwh hvw
duurqglh sdu h{hpsoh/ rx v*lo | d yduldwlrq g*dqjoh g*xq idlvfhdx lqflghqw/ hwf111

Ohv wurlv vshfwuhv vs/ vs � hw vs � qh qrxv vrqw frqqxv tx*ã wudyhuv ghv irqfwlrqv g*devruswlrq
txl ohv srqgëuhqw hw hqjhqguhqw oh wulsohw U ����� >J �������E ����� 1 Lo hq yd gh píph srxu oh wulsohw
+[>\>], rx hqfruh +O>P>V,/ vhorq o*hvsdfh gh wudydlo fkrlvl1 Lo v*djlw gdqv wrxv ohv fdv gh
surgxlwv vfdodluhv ghv vshfwuhv sdu whooh rx whooh irqfwlrq g*devruswlrq ghv iuìtxhqfhv �1 Hq
idlw/ oh prgëoh uìjlrqdolvì olqìdluh hvw lqgìshqgdqw gx wulsohw gh frxohxuv gh edvh/ hw gdqv fh
txl vxlw ohv v|perohv u/ j hw e grlyhqw íwuh hqwhqgxv gdqv xq vhqv jìqìultxh1 Srvrqv

u +}, @
]

vs +�> }, �+�,g� @
]

^vs � +�, . $+},vs � +�,` � +�,g� @ u � . u � $ +}, +54,
dlqvl txh

j +}, @
]

vs +�> }," +�, g� @ j � . j � $ +}, +55,
hw

e +}, @
]

vs +�> },# +�, g� @ e � . e � $ +}, +56,
rü �/ " hw # vrqw ohv wurlv irqfwlrqv g*devrswlrq txl jìqëuhqw ohv frxohxuv sulpdluhv u/ j hw e1

Frpph vs � hw vs � vrqw ghv vshfwuhv gh sxlvvdqfh/ lov hqjhqguhqw ghv lqwhqvlwìv u/ j/ e1
Ru gdqv ohv klvwrjudpphv fl0ghvvxv od qruph O � hvw dssoltxìh dx{ yduldeohv ylgìr u � @ u � � � /
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j � @ j ��� � / e � @ e � � � +vl o*rq qìjoljh od }rqh dx yrlvlqdjh gh o*ruljlqh,1 Od uhodwlrq +54, gìylhqw
sdu frqvìtxhqw

u � +}, @ ^u +},` � � � @ ^u � . $ +}, u � ` � � � > +57,
oh yhuw hw oh eohx ylgìr j � hw e � v*ìwdeolvvdqw gh pdqlëuh vlplodluh1

Oh prgëoh uìjlrqdolvì olqìdluh hvw0lo fdsdeoh h{soltxhu ohv doljqhphqwv gxv ã ghv yduldeohv
ylghr/ hw fh pdojuì ohv fruuhfwlrqv jdppdB Srxu ìwxglhu fhwwh txhvwlrq/ qrxv qrxv sodfhurqv/
sdu vrxfl gh vlpsolflwì/ gdqv oh fdv rü u � � j � � e � / hw p � � j � 1 Lo ylhqw doruv

6p � +}, @ u � +}, . j � +}, . e � +},
5v � +}, @ 5u � +},� j � +},� e � +},

Srlqwv doljqìv dyhf oh srlqw qrlu
Gdqv ohv klvwrjudpphv oxplqdqfh@vdwxudwlrq hq qruph O � / rq wurxyh vrxyhqw ghv doljqh0

phqwv txl surorqjìv/ sdvvhqw sdu oh srlqw +3> 3,/ gh oxplqdqfh hw gh vdwxudwlrq qxoohv1 Od wdeoh
gh �jxlwduh� rx od }rqh g*rpeuh gh �erxìh� hq vrqw ghx{ h{hpsohv1

Vxssrvrqv txh gdqv od Uho1 +53, txl gì�qlw oh vshfwuh uìjlrqdolvì olqìdluh oh whuph vs � +�> },
vrlw lghqwltxhphqw qxo1 Rq d doruv u+}, @ $+},u � / hw od Uho +57, ghylhqw

u � +}, @ u ����� @ $ ����� u ��� �
� @ $ ��� � +},u �

� >
dlqvl txh ohv uhodwlrqv krprorjxhv srxu ohv yhuwv hw ohv eohxv1 Rq hq gìgxlw

6p � +}, @ $ ��� � +},
k

u �����
� . j ��� �

� . e �����
�

l

@ 6$ � � � +},p �
�

hw
5v � +}, @ 5u � +},� j � +},� e � +}, @ $ ��� � +}, �5u �

� � j �
� � e �

�
�

g*rü p � +},v �
� @ p �

� v � +},1 Gh soxv/ vl o*rq vh sodfh gdqv o*hvsdfh H ghv lqwhqvlwìv/ rq prqwuh gh
od píph pdqlëuh txh p+},v � @ p � v+},1 Od qxoolwì gx vshfwuh frqvwdqw vs � +�, hqwudñqh grqf
ã od irlv txh p� hw v � g*xqh sduw hw p hw v gh o*dxwuh vrlhqw sursruwlrqqhov1 O*doljqhphqw ylgìr
fruuhvsrqg ã xqh }rqh rü oh vshfwuh ghv lqwhqvlwìv ydulh sursruwlrqqhoohphqw g*xq srlqw ã
o*dxwuh1

Srlqwv doljqìv dyhf oh srlqw eodqf
Sdvvrqv dx{ uh hwv1 Ohv lpdjhv gh �jxlwduh� hw gh �erxìh�/ hqjhqguhqw ghv doljqhphqwv

ylgìrv oh orqj gh gurlwhv sdvvdqw sdu +4> 3,/ l1h1 oh srlqw gh oxplqdqfh pd{lpdoh hw gh vdwxudwlrq
qxooh1 Vxssrvrqv fhwwh irlv txh oh whuph vshfwudo vs � +�> }, vrlw frqvwdqw hw ìjdo d 4/ hw gh soxv
txh ohv wurlv frxohxuv u � > j � > e � qh vrlhqw sdv lghqwltxhv1 Lo ylhqw doruv

u+}, @ 4 . $+},u � +58,
dlqvl txh ohv ghx{ dxwuhv uhodwlrqv srxu j+}, hw e+},1 Dsuëv fruuhfwlrq jdppd/ rq d

u � +}, @ +4 . $+},u � , � � � =
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Ru gluh tx*rq hvw dx yrlvlqdjh gx srlqw gh oxplqdqfh pd{lpdoh uhylhqw ã gluh txh u � / j �

hw e � / vrqw shwlwv ylv0ã0ylv gh 4/ rx hqfruh txh

u � +}, @ 4 . $+},
� u � . %+u � , +59,

g*rü p � +}, @ 4 . �
� � �
� p � hw v � +}, @ �

� � �
� ^5u � � j � � e � `1 Revhuyrqv txh ohv ghx{ frqglwlrqv

u � � 3 hw u � +}, � 4/ mrlqwhv ã od Uho1 +59, lpsoltxhqw txh oh frh!flhqw $+}, vrlw qìjdwli1 Gh
soxv/ frpph ohv wurlv frxohxuv u � > j � > e � vrqw glvwlqfwhv/ od frqglwlrq v � +}, � 3 lpsoltxh ã vrq
wrxu txh od txdqwlwì 5u � � j � � e � vrlw vwulfwhphqw qìjdwlyh1 Srvdqw � � @ �+5u � � j � � e � , A 3
+� � q*hvw sdv xqh vdwxudwlrq,/ rq rewlhqw grqf od uhodwlrq olqìdluh ã frh!flhqwv srvlwliv

p � +}, @ 4� p �

� �
v � +},= +5:,

Frpph gdqv oh fdv suìfìghqw/ rq prqwuh gh píph/ pdlv vdqv dssur{lpdwlrqv/ txh od
pr|hqqh p+}, hw od vdwxudwlrq v+}, ghv lqwhqvlwìv vrqw uholìv hoohv dxvvl sdu o*ìtxdwlrq +5:, =
f*hvw xqh frqvìtxhqfh gluhfwh gh o*ìtxdwlrq +58,1 Fhwwh irlv hqfruh o*klvwrjudpph ylgìr hw
fhoxl ghv lqwhqvlwìv yìklfxohqw od píph lqirupdwlrq/ txl fruuhvsrqg dx{ }rqhv gh uh hwv ã od
olplwh gx eodqf1

Srlqwv doljqìv dyhf xq srlqw julv
Rq wurxyh gdqv fhuwdlqhv lpdjhv/ frpph �DqdEodqfr� ghv vìulhv g*doljqhphqwv sdudooëohv

grqw ohv gurlwhv sdvvhqw sdu xq srlqw gh vdwxudwlrq qxooh +rx wuëv idleoh,/ pdlv grqw od oxpl0
qdqfh hvw frpsulvh hqwuh 3 hw 41 O*lqwhusuìwdwlrq txh qrxv yhqrqv gh grqqhu srxu od vlwxdwlrq
ghv uh hwv v*ìwhqg ã fh fdv gh �jxuh/ pr|hqqdqw gh oìjhuv fkdqjhphqwv1 Rq vxssrvh txh ohv
whuphv $+},u � / $+},j � / hw $+},e � vrqw dvvh} shwlwv ylv0ã0ylv gh u � / j � / hw e � uhvshfwlyhphqw1 Lov
ylhqw doruv/

u � +}, @ +u � . $+},u � , ��� � @ u � � �
� . u ����� � �

�
$+},
� u � >

dlqvl txh ohv uhodwlrqv krprorjxhv srxu j � hw e � 1 G*rü

6p � +}, @
k

u ��� �
� . j � � �

� . e � � �
�

l

. $+},
�

k

u � u � � � � �
� . j � j ����� � �

� . e � e ��� � � �
�

l

>

5v � +}, @
k

5u �����
� � j ��� �

� � e ��� �
�

l

. $+},
�

k

5u � u ����� � �
� � j � j ��� � � �

� � e � e ��� � � �
�

l

>
hw �qdohphqw

p � +}, @ �. �v � +},=
srxu ghv ydohxuv gh � hw gh � frqyhqdeohv1 Hq sduwlfxolhu/ oruvtxh od frpsrvdqwh �{h hvw julvh/
l1h1 u � @ j � @ e � fhwwh uhodwlrq vh vlpsol�h hq

p � +}, @ u �����
� . 5+u � . j � . e � ,

6+5u � � j � � e � ,v
� +},
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Ilj1 47 � Gìfrpsrvlwlrq gh o*lpdjh %sduurwv% vhorq od qruph O � 1 d, pr|hqqh p� +Uho144, >
e, vdwxudwlrq v � +Uho149, hw f, whlqwh w � +Uho1 4:,1

Sdu frqvìtxhqw/ oruvtxh od frpsrvdqwh sursruwlrqqhooh +u � > j � > e � , uhvwh od píph/ pdlv txh od
frpsrvdqwh julvh +u � > j � > e � , suhqg vxffhvvlyhphqw soxvlhxuv lqwhqvlwìv/ lo fruuhvsrqg ã fkdfxqh
g*hoohv xq doljqhphqw txl jdugh od píph shqwh1 Od sursulìwì v*ìwhqg dx{ klvwrjudpphv ghv
lqwhqvlwìv hoohv0píphv/ vdqv dssur{lpdwlrqv1

Hq�q/ rq gìgxlw gh o*ìtxdwlrq +4:, txh/ gdqv ohv wurlv fdv suìfìghqwv/ od whlqwh uhvwh
frqvwdqwh gdqv fkdtxh }rqh g*doljqhphqwv1

;14 Frpsdudlvrq ghv qruphv O � hw pd{�plq
Ohv prgëohv suìfìghqwv/ hw hq sduwlfxolhu ohv fdv gh od oxplëuh julvh hw ghv h�hwv sur0

sruwlrqqhov sxuv v*dssoltxhqw dxvvl ã od qruph pd{ � plq1 O*rq grlw grqf v*dwwhqguh ã
wurxyhu ghv doljqhphqwv gdqv oh sodq +o> v, srxu fhv ghx{ fdv1 Rq hq wurxyh h�hfwlyhphqw/
pdlv lov vrqw qhwwhphqw prlqv d!upìv tx*hq qruph O � 1 Fhod ylhqw gh fh txh od vdwxudwlrq
O � hvw soxv suìflvh txh pd{ � plq/ sxlvtx*hooh ydxw 4@5 ^+pd{�phg, . +pd{�plq,` rx
4@5 ^+pd{�plq, . +phg�plq,` vhorq ohv fdv1 Vl sdu frqvìtxhqw o*k|srwkëvh gh oxplëuh julvh
srxu v � hvw ydodeoh ã xqh huuhxu doìdwrluh suëv/ rx vl fhwwh k|srwkëvh vljql�h soxw÷w txh vhxoh
od sduwlh fhqwudoh gx vshfwuh hvw frqvwdqwh/ doruv oh whuph gh vdwxudwlrq x � +{, � ��� � � ������� � � �

�

+qruph O � , vh udssurfkh gdydqwdjh gh }hur hq pr|hqqh txh x � +{,�z � +{, +qruphpd{�plq,1

< Vhjphqwdwlrq sdu frpelqdlvrq gh sduwlwlrqv
Lqwxlwlyhphqw/ lo vhpeoh txh oh sdudpëwuh oh soxv vljql�fdwli vrlw vrxyhqw od whlqwh gdqv

ohv }rqhv gh judqgh vdwxudwlrq/ hw ghylhqqh gh soxv hq soxv od oxplqdqfh txdqg od vdwxudwlrq
glplqxh1 Fhwwh lgìh gh u÷oh gh edodqflhu gh od vdwxudwlrq d g*dloohxuv gìmã ìwì h{sorlwìh sdu S1
Odpehuw hw W1 Fduurq ^45`/ pdlv qrxv qrxv sursrvrqv gh o*h{sorlwhu lfl gl�ìuhphqw/ hq

41 vhjphqwdqw vìsduìphqw od oxplqdqfh/ od vdwxudwlrq hw od whlqwh
51 sxlv hq frpelqdqw ohv sduwlwlrqv gh od oxplqdqfh hw gh od whlqwh ã o*dlgh gh od vdwxudwlrq/

tx*rq suhqgud frpph fulwëuh srxu fkrlvlu hq fkdtxh hqgurlw o*xqh rx o*dxwuh fodvvh ghv
vhjphqwdwlrqv gh od oxplqdqfh hw gh od whlqwh1

Ohv wurlv fdqdx{ hq qruph O � gh o*lpdjh %sduurwv% vrqw suìvhqwìv hq Ilj1 47+d,0+f,1 Qrxv
dssoltxrqv od vhjphqwdwlrq sdu vdxwv ^54` dx{ ghx{ lpdjhv vfdodluhv gh od oxplqdqfh hw gh od
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Ilj1 48 � Vhjphqwdwlrqv vhorq od frqqhfwlrq sdu vdxwv gh ydohxu n @ 53 = +d, oxplqdqfh/ gh
irqwlëuhv D � / +e, whlqwh/ gh irqwlëuhv D � 1 Ohv ghx{ sduwlwlrqv vrqw suìvhqwìhv hq idxvvh frxohxu1

vdwxudwlrq +rq phw gdqv xqh píph fodvvh wrxv ohv srlqwv { rü i+{, gl�ëuh gh prlqv gh n g*xq
h{wuhpxp/ rq uhwluh fhv fodvvhv gx sodq gh o*lpdjh/ hw rq lwëuh,1 Od pìwkrgh gìshqg gx vhxo
sdudpëwuh srvlwli n ghv vdxwv1

Txdqg fh sdudpëwuh furlw/ ohv vxu0vhjphqwdwlrqv glplqxhqw/ pdlv hq frpshqvdwlrq ghv
uìjlrqv kìwìurjëqhv dssdudlvvhqw1 Xq erq ìtxloleuh vhpeoh dwwhlqw srxu n @ 53 +srxu ghv
lpdjhv vfdodluhv ã 589 qlyhdx{ gh julv,1 Wrxwhirlv/ lo uhvwh hqfruh txhotxhv shwlwhv uìjlrqv ã
vxssulphu1 Rq shxw qh frqvhuyhu txh ohv fodvvhv g*xqh vxuidfh 83/ hw uhfrqvwlwxhu od sduwl0
wlrq sdu vtxhohwwh sdu }rqhv g*lq xhqfh +rx dxvvl elhq sdu xq dojrulwkph gh furlvvdqfh gh
uìjlrqv ^:`,1 Ohv ghx{ pìwkrghv frqgxlvhqw dx{ uìvxowdwv ã shx suëv lghqwltxhv gh od �jxuh
48+d,1Od gìpdufkh txh qrxv yhqrqv gh sursrvhu srxu od oxplqdqfh v*dssoltxh dxvvl ã od whlqwh1
Od vhxoh gl�ìuhqfh ylhqw gh fh txh o*rq grlw fkrvlu xqh ruljlqh/ qìfhvvdluhphqw duelwudluh/ ghv
whlqwhv1 Fh vhud oh urxjh/ vhorq o*xvdjh +g*dxwuhv pìwkrghv shuphwwhqw xq fkrl{ dgdswdwli srxu
fkdtxh lpdjh gh od ydohxu ã suhqguh frpph ruljlqh ^6`,1 Ohv ghx{ vhjphqwdwlrqv �qdohv vrqw
lqgltxìhv hq �jxuh 481

<14 Vdwxudwlrq hw sduwlwlrq frpsrvlwh
Frpphqw frpelqhu fhv ghx{ sduwlwlrqv B O*lgìh lfl frqvlvwh ã uìgxluh o*lpdjh gh vdwxudwlrq

ã xq hqvhpeoh [ � / txl fruuhvsrqgh dx{ sl{hov gh vdwxudwlrq ìohyìh/ gh uhvwuhlqguh od sduwlwlrq
gh od whlqwh ã [ � / hw fhooh gh od oxplqdqfh ã [ �

� / sxlv gh uìxqlu ohv ghx{ uìvxowdwv1 Soxv
suìflvìphqw/ xqh fodvvh gh od sduwlwlrq v|qwkìwltxh hvw vrlw o*lqwhuvhfwlrq g*xqh fodvvh gh od
oxplqdqfh dyhf od }rqh [ �

� gh idleoh vdwxudwlrq/ vrlw o*lqwhuvhfwlrq g*xqh fodvvh gh od sduwlwlrq
gh od whlqwh dyhf o*hqvhpeoh [ � gh kdxwh vdwxudwlrq1 Vl D � +{,> D � +{,> hw D+{, gìvljqhqw ohv
fodvvhv gh od euloodqfh/ gh od whlqwh hw gh od v|qwkëvh dx srlqw {/ lo ylhqw

D+{, @ D � +{, _[ �
� vl { 5 [ �

� +5;,
D+{, @ D � +{, _[ � vl { 5 [ � =

Oh surfìgì oh soxv vlpsoh srxu gìwhuplqhu o*hqvhpeoh [ � frqvlvwh/ elhq vþu/ ã vhxloohu od
vdwxudwlrq ã xq fhuwdlq qlyhdx k1 Pdlv fh w|sh gh vìohfwlrq qh shuphw sdv gh frqwu÷ohu od iruph
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Ilj1 49 � Vdwxudwlrq surgxlwh sdu od píph vìtxhqfh g*rsìudwlrqv txh srxu od �jxuh 48/ +e,
hqvhpeoh ghv sl{hov gh o*lpdjh +d, gh ydohxu � 78/ +f, sduwlwlrq frpsrvlwh �qdoh hw +g,
frqwrxuv vxshusrvìv ã o*lpdjh lqlwldoh gh fhwwh sduwlwlrq1

Ilj1 4: � Klvwrjudpphv gh od vdwxudwlrq lqlwldoh +d, hw gh vrq lpdjh prvdòtxh +e,1 Oh plql0
pxp dx{ hqylurq gh 78 hvw soxv d!upì gdqv +e,1

gh o*hqvhpeoh [ � +k,/ txl ulvtxh g*íwuh luuìjxolhu/ dyhf ghv wurxv/ ghv shwlwhv sduwlfxohv/ hwf111
Lo hvw suìiìudeoh gh wudydloohu vxu xqh lpdjh olvvìh/ rx/ sxlvtx*lo v*djlw gh sduwlwlrqv/ vxu xqh
lpdjh prvdòtxh gh od vdwxudwlrq1 Qrxv suhqgurqv oh píph dojrulwkph sdu vdxwv txh srxu od
oxplqdqfh hw od whlqwh/ hq d�hfwdqw hqvxlwh ã fkdtxh fodvvh od ydohxu pr|hqqh gh od vdwxudwlrq
gh vhv sl{hov/ fh txl grqqh od �jxuh 49+d,/ soxv uìjxolëuh/ grqf soxv urexvwh txh o*lpdjh lqlwldoh
gh vdwxudwlrq1 Fhod dssdudlw dxvvl vxu ohv klvwrjudpphv fruuhvsrqgdqwv/ rü oh plqlpxp g*de0
flvvh 78 hvw soxv d!upì1 Oh vhxloodjh gh o*lpdjh prvdòtxh srxu k @ 78 hqjhqguh o*hqvhpeoh
[ � gh od �jxuh 49+e,1 Xq dojrulwkph gh vhxloodjh dxwrpdwltxh ã sduwlu gh o*klvwrjudpph shxw
shuphwwuh g*rewhqlu od ydohxu rswlpdoh gh vìsdudwlrq dfkurpdwltxh2fkurpdwltxh srxu fkdtxh
lpdjh ^6`1

Lo qh uhvwh soxv tx*ã dssoltxhu od uho1+5;, dx{ ghx{ sduwlwlrqv D � hw D � gh od �jxuh 481 Od
sduwlwlrq frpsrvlwh fruuhvsrqgdqwh hvw suìvhqwìh hq �jxuh 49+f,/ dyhf ohv frqwrxuv vxshusrvìv
ã o*lpdjh lqlwldoh hq �jxuh 49+g,1
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Ilj1 4; � Frpsdudlvrq ghv vhjphqwdwlrqv sdu ixvlrq gh sduwlwlrqv1 d, hq KOV > e, hq qruph
pd{�plq > f, hq qruph O � 1

<15 Frpsdudlvrq ghv vhjphqwdwlrqv vhorq od qruph xwlolvìh
Srxu frqfoxuh/ qrxv frpsduhurqv ohv wurlv uhsuìvhqwdwlrqv WOV ylv ã ylv gh o*dojrulwkph gh

ixvlrq rugrqqìh gh sduwlwlrqv txh qrxv yhqrqv g*ìwxglhu1 Gdqv ohv wurlv fdv/ qrxv frqvhuyrqv ohv
píphv sdudpëwuhv srxu ohv frqqh{lrqv sdu vdxwv/ hw qrxv vhxloorqv od prvdòtxh gh vdwxudwlrq
gh pdqlëuh rswlpdoh1 Ohv uìvxowdwv/ suìvhqwìv hq Ilj1 4;/ prqwuhqw txh od qruph O � shuphw od
vhjphqwdwlrq od soxv suìflvh1 G*xqh sduw hooh uìfxsëuh oh irqg +od sdoph gh jdxfkh sdu h{hpsoh/
txh od uhsuìvhqwdwlrq KOV rffxowh frpsoëwhphqw,/ hw g*dxwuh sduw ohv frqwrxuv vrqw prlqv
wruwxhx{1 O*dpìolrudwlrq/ vhqvleoh pdlv uhodwlyhphqw oìjëuh sdu udssruw ã od qruph pd{ �
plq/ ghylhqw frqvlgìudeoh sdu udssruw dx v|vwëph KOV1 Fh uìvxowdw qh idlw txh frq�uphu ohv
pxowlsohv h{hpsohv gh ^6`/ sdjhv 46404661

Uìiìuhqfhv
^4` M1 Dqjxor/ �Frorxu vhjphqwdwlrq xvlqj elyduldwh klvwrjudpv lq 6G0srodu frorxu vsdfhv�/

Udssruw Whfkqltxh FPP0Hfroh ghv Plqhv gh Sdulv/ Q0362362PP/ Mdqylhu 53361
^5` M1 Dqjxor/ M1 Vhuud/ �Froru vhjphqwdwlrq e| rughuhg phujlqjv�/ Gdqv Surf1 ri LHHH Lq0

whuqdwlrqdo Frqihuhqfh rq Lpdjh Surfhvvlqj +LFLS*36,/ LHHH/ Yro1 5/ Edufhorqd/ Vsdlq/
Vhswhpehu 5336/ s1 458�45;1

^6` M1 Dqjxor/ Pruskrorjlh pdwkìpdwltxh hw lqgh{dwlrq g*lpdjhv frxohxu1 Dssolfdwlrq ã od
plfurvfrslh hq elrpìghflqh1 Wkëvh grfwrudoh/ Fhqwuh gh Pruskrorjlh Pdwkìpdwltxh/
Hfroh ghv Plqhv/ Sdulv/ Gìfhpeuh 53361

^7` V1 Ehxfkhu/ �Zdwhuvkhg/ klhudufklfdo vhjphqwdwlrq dqg zdwhuidoo dojrulwkp�/ Gdqv +Vhuud
dqg Vrlooh Hgv1,/ Pdwkhpdwlfdo Pruskrorj| dqg lwv Dssolfdwlrqv wr Lpdjh dqg Vljqdo
Surfhvvlqj/ Noxzhu/ 4<<7/ s1 9<�:91

^8` Frpplvvlrq Lqwhuqdwlrqdoh gh o*Hfodludjh +FLH,/ Frorulphwu|/ Vhfrqg Hglwlrq1 FLH Sxe0
olfdwlrq Qr1 4815/ Ylhqqd/ 4<;91

^9` J1 Fkrtxhw/ �Wrsrorjlh�/ Dfdghplf Suhvv/ Q1\1/ 4<991
^:` O1 Jduulgr/ S1 Vdohpelhu/ G1 Jdufld/ �H{whqvlyh rshudwruv lq sduwlwlrq odwwlfhv iru lpdjh

vhtxhqfh dqdo|vlv�/ Vljqdo Surfhvvlqj/ Yro1 99/ Qr1 5/ 4<<;/ s1 48:�4;31

5:



^;` D1 Kdqexu|/ M1 Vhuud/ �Pruskrorjlfdo rshudwruv rq wkh xqlw flufoh�/ LHHH Wudqvdfwlrqv
rq Lpdjh Surfhvvlqj/ Yro1 43/ Qr1 45/ 5334/ s1 4;75�4;831

^<` D1 Kdqexu|/ �Wkh wdplqj ri wkh Kxh/ Vdwxudwlrq dqg Euljkwqhvv Frorxu Vsdfh�/ Udssruw
Whfkqltxh FPP0Hfroh ghv Plqhv gh Sdulv/ Q04;2352PP/ Mxlq 53351

^43` D1 Kdqexu|/ M1Vhuud = D 6G0srodu Frruglqdwh Frorxu Uhsuhvhqwdwlrq Vxlwdeoh iru Lpdjh
Dqdo|vlv +Udssruw Whfkqltxh FPP0Hfroh ghv Plqhv gh Sdulv/ Q06:2352PP/,/ 6< s1 qry1
5335

^44` D1 Kdqexu|/ M1Vhuud/ �Frorxu Lpdjh Dqdo|vlv lq 6G0srodu frruglqdwhv�/ Gdqv Surf1 ri
GDJP v|psrvlxp/ Ylhqqd/ Dsulo 53361

^45` S1 Odpehuw/ W1 Fduurq/ �V|perolf ixvlrq ri oxplqdqfh0kxh0fkurpd ihdwxuhv iru uhjlrq
vhjphqwdwlrq�/ Sdwwhuq Uhfrjqlwlrq/ Yro1 65/ 4<<</ s1 4;8:�4;:51

^46` K1 Ohynrzlw}/ J1W1 Khupdq/ �JOKV = d jhqhudol}hg oljkwqhvv/ kxh dqg vdwxudwlrq froru
prgho�/ Judsklfdo Prghov dqg Lpdjh Surfhvvlqj/ Yro1 88/ Qr1 7/ 4<<6/ s1 5:4�5;81

^47` O1 Pdfdluh H{sorlwdwlrq gh od frxohxu srxu od vhjphqwdwlrq hw o*dqdo|vh g*lpdjh Wkëvh
grfwrudoh/ Xqly1 gh Olooh Qry1 5337/ 5:7 s1

^48` G1 Pduwlq/ F1 Irzonhv/ G1 Wdo/ M1 Pdoln/�D Gdwdedvh ri Kxpdq Vhjphqwhg Qdwxudo
Lpdjhv dqg lwv Dssolfdwlrq wr Hydoxdwlqj Vhjphqwdwlrq Dojrulwkpv dqg Phdvxulqj Hfr0
orjlfdo Vwdwlvwlfv�/ Gdqv Surf1 ;wk Lqw1 Frqi1 Frpsxwhu Ylvlrq +LFFY*34,/ Yro1 5/ s1
749�756/ Ydqfrxyhu/ Fdqdgd/ 53341
kwws =22zzz1fv1ehunhoh|1hgx2surmhfwv2ylvlrq2jurxslqj2vhjehqfk2

^49` I1 Ph|hu/ V1 Ehxfkhu/ �Pruskrorjlfdo Vhjphqwdwlrq�/ M1ri Ylvxdo Frppxqlfdwlrq dqg
Lpdjh Uhsuhvhqwdwlrq/ Yro1 4/ Qr1 4/ 4<<3/ s1 54�791

^4:` J1 Rehlq/ N1 Nqreodxfk/ I1 Ylìqrw/ �Shufhswxdo vfdolqj ri wkh jorvv ri d rqh0glphqvlrqdo
vhulhv ri sdlqwhg eodfn vdpsohv�/ Shufhswlrq/ Yro1 64/ Vxsso1/ 5335/ s1 981

^4;` Fk1 Sr|qwrq/ D whfkqlfdo Lqwurgxfwlrq wr Gljlwdo Ylghr1 Qhz \run = Zloh|/ 4<<91 Fkdswhu
9/ %Jdppd% lv dydlodeoh rqolqh dw
kwws =22zzz1sr|qwrq1frp2SGIv2WLGY2Jdppd1sgi

^4<` M1 Srnruq|/ Y1F1 Vplwk/ V1M1 Vwduu/ �Yduldelolw| ri froru pl{wxuh gdwd L1 Wkh h�hfw ri
ylhzlqj �hog vl}h rq wkh xqlw frruglqdwhv�/ Ylvlrq Uhvhdufk/ Yro1 49/ 4<:9/ s1 43<8�43<;1

^53` Y1 Ulvvrq/ Dssolfdwlrq gh od Pruskrorjlh Pdwkìpdwltxh ã o*dqdo|vh ghv frqglwlrqv g*ì0
fodludjh ghv lpdjhv frxohxu/ Wkëvh grfwrudoh/ Fhqwuh gh Pruskrorjlh Pdwkìpdwltxh/
Hfroh ghv Plqhv/ Sdulv/ Gìfhpeuh 5334/ 536 s1

^54` M1 Vhuud/ �Vhw frqqhfwlrqv dqg glvfuhwh �owhulqj�/ Gdqv +J1 Ehuwudqg/ P1 Frxsulh dqg O1
Shuurwrq Hgv1,/ Surf1 GJFL 4<<< 0 Ohfwxuh Qrwhv lq Frpsxwhu Vflhqfh/ Vsulqjhu/ Yro1
489;/ 4<<</ s1 4<4�5391

^55` M1 Vhuud/ �Hvsdfhv frxohxu hw wudlwhphqw g*lpdjhv�/ Udssruw Whfkqltxh FPP0Hfroh ghv
Plqhv gh Sdulv/ Q0672352PP/ Rfwreuh 53351

^56` M1 Vhuud/ �Pruskrorjlfdo Vhjphqwdwlrq ri Frorxu Lpdjhv e| Phujlqj ri Sduwlwlrqv/� Surf1
ri wkh Lqwhuqdwlrqdo V|psrvlxp rq Pdwkhpdwlfdo Pruskrorj| +LVPP*38,/ Noxzhu/ 53381
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^57` V1D1 Vkdihu/ �Xvlqj froru wr vhsdudwh uh hfwlrq frpsrqhqwv iurp d froru lpdjh�/ Froru
Uhvhdufk dqg Dssolfdwlrqv/ Yro1 43/ Qr1 7/ 4<;8/ s1 543�54;1

^58` D1U1 Vplwk/ �Froru jdpphw wudqvirup sdluv�/ Frpsxwhu Judsklfv/ Yro1 45/ Qr1 6/ 4<:;/
s1 45�4<1

^59` I1 Wruuhv/ M1 Dqjxor/ I1 Ruwl}/ �Dxwrpdwlf ghwhfwlrq ri vshfxodu uh hfwdqfh lq frorxu
lpdjhv xvlqj wkh PV gldjudp�/ Gdqv +Shwnry hw Zhvwhqehuj Hg1, Frpsxwhu Dqdo|vlv
ri Lpdjhv dqg Sdwwhuqv +Surfhhglqjv FDLS 5336,/ Ohfwxuh Qrwhv lq Frpsxwhu Vflhqfh/
Yro1 5:89/ 5336/ s1 465�46<1

^5:` D1Wuhphdx/ Fk1 Ihuqdqgh}0Pdorljqh/ S1 Erqwrq/ Lpdjh qxpìultxh frxohxu/ Hg1 Gxqrg/
Sdulv/ 53371
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