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A bstract
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4 Lqwurgxfwlrq

Od frqgxlwh gh od srolwltxh prqìwdluh v*h�hfwxh gdqv xq frqwh{wh gh judqgh lq0
fhuwlwxgh1 Fh frqvwdw shx frqwuryhuvì shxw íwuh looxvwuì sdu gh qrpeuhx{ h{hpsohv
uìfhqwv1 Dlqvl/ oh sul{ gx sìwuroh d frqqx hq 4<<< hw 5333 ghv  xfwxdwlrqv lqdwwhq0
gxhv gh judqgh dpsohxu1 Xq h{hpsoh g*xqh dxwuh qdwxuh hvw irxuql sdu od phvxuh
gx wdx{ gh furlvvdqfh srwhqwlho/ ghyhqxh sduwlfxolëuhphqw vxmhwwh ã fdxwlrq gdqv oh
frqwh{wh ghv lqwhuuurjdwlrqv vxu od qrxyhooh ìfrqrplh1 Hq�q o*lqfhuwlwxgh hqwrxudqw
ohv pìfdqlvphv gh wudqvplvvlrq hvw sduwlfxolëuhphqw lpsruwdqwh gdqv oh frqwh{wh gh
od plvh hq sodfh gh o*Hxurv|vwëph hw gh od Edqtxh Fhqwudoh Hxursìhqqh1 Hq h�hw ghv
uxswxuhv vwuxfwxuhoohv gdqv ohv frpsruwhphqwv pdfurìfrqrpltxhv rqw srwhqwlhoohphqw
dffrpsdjqì od uìdolvdwlrq gh o*xqlrq prqìwdluh1

Gdqv xq hqylurqqhphqw lqfhuwdlq/ frpphqw o*dxwrulwì prqìwdluh grlw0hooh dmxvwhu
vrq frpsruwhphqw B Grlw0hooh vh prqwuhu soxv suxghqwh rx dx frqwudluh soxv djuhvvlyh B
Grlw0hooh uìdjlu soxv udslghphqw rx dx frqwudluh soxv judgxhoohphqw dx{ fkrfv B Fhv
txhvwlrqv rqw ìwì uìfhpphqw uhylvlwìhv hw dssurirqglhv sdu xqh vìulh gh frqwulexwlrqv
ìpdqdqw gh edqtxhv fhqwudohv frpph ghv plolhx{ dfdgìpltxhv/ hw vlwxìhv gdqv od
frqwlqxlwì gh o*dqdo|vh ghv uëjohv gh srolwltxh prqìwdluh41 Fhv wudydx{ rqw surgxlw
xq judqg qrpeuh gh uìvxowdwv wkìrultxhv hw hpslultxhv/ sduirlv glyhujhqwv/ grqw oh
suìvhqw sdslhu ylvh ã sursrvhu xqh v|qwkëvh1

Oh sulqflsdo phvvdjh gh fhwwh olwwìudwxuh hvw txh o*dmxvwhphqw vrxkdlwdeoh gh od sr0
olwltxh prqìwdluh idfh ã xqh lqfhuwlwxgh dffuxh gìshqg gx w|sh g*lqfhuwlwxgh frqvlgìuì1
Ohv wurlv h{hpsohv olplqdluhv looxvwuhqw wurlv fdwìjrulhv g*lqfhuwlwxgh tx*lo v*dyëuh irq0
gdphqwdo gh glvwlqjxhu = o*lqfhuwlwxgh sruwdqw vxu ohv fkrfv pdfurìfrqrpltxhv/ fhooh
sruwdqw vxu od phvxuh ghv yduldeohv g*lqwìuíw srxu od edqtxh fhqwudoh/ hw hq�q fhooh
hqwrxudqw ohv pìfdqlvphv gh wudqvplvvlrq51 Od olwwìudwxuh txh qrxv sdvvrqv hq uhyxh
v*rujdqlvh dxwrxu gh ghx{ sulqflshv wudglwlrqqhov1 Oh sulqflsh g*ìtxlydohqw0fhuwdlq
+Wkhlo/ 4<8;, lqgltxh txh idfh ã xqh lqfhuwlwxgh gh w|sh dgglwli +vxu ohv fkrfv rx vxu
od phvxuh ghv yduldeohv,/ od srolwltxh prqìwdluh grlw djlu gh od píph idêrq tx*hq xql0
yhuv fhuwdlq1 Oh sulqflsh gh frqvhuydwlvph +Eudlqdug/ 4<9:, ìqrqfh dx frqwudluh txh
ohv dxwrulwìv prqìwdluhv grlyhqw dyrlu xqh uìsrqvh soxv prgìuìh dx{ fkrfv oruvtx*lo |
d xqh lqfhuwlwxgh vxu ohv pìfdqlvphv gh wudqvplvvlrq gh od srolwltxh prqìwdluh1

Qrwuh duwlfoh v*dwwdfkh ã h{srvhu fhv sulqflshv dlqvl txh ohv uìvxowdwv soxv uìfhqwv
gdqv xq fdguh vlpsoh1 Srxu fhod/ od vhfwlrq vxlydqwh lqwurgxlw xq prgëoh plqlpdo
shuphwwdqw o*h{srvlwlrq ghv sulqflsdx{ uìvxowdwv/ hw gì�qlw ohv gl�ìuhqwv w|shv g*lqfhu0
wlwxgh1 Ohv vhfwlrqv 6 hw 7 gìfulyhqw uhvshfwlyhphqw ohv frqvìtxhqfhv gh o*lqfhuwlwxgh
dgglwlyh hw pxowlsolfdwlyh srxu od srolwltxh prqìwdluh1 Sxlv od vhfwlrq 8 suìvhqwh ghv
h{whqvlrqv = od qrwlrq g*dssuhqwlvvdjh dfwli hw o*lqfhuwlwxgh vxu oh prgëoh/ whooh tx*hooh
hvw dssuìkhqgìh sdu od pìwkrgh gx frqwu÷oh urexvwh1 Xq h{hpsoh qxpìultxh/ looxv0

4O*rxyudjh ìglwì sdu Wd|oru +4<<<, suìvhqwh o*ìwdw gh o*duw gdqv fh grpdlqh1
5yrlu Srroh +4<<;, rx Fohphqwv ) Khqgu| +4<<;, srxu xqh wd{lqrplh soxv frpsoëwh ghv vrxufhv

g*lqfhuwlwxgh1
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wudqw ohv gl�ìuhqwhv frq�jxudwlrqv g*lqfhuwlwxgh hvw suìvhqwì gdqv od ghuqlëuh vhfwlrq1

5 Srolwltxh prqìwdluh rswlpdoh hw lqfhuwlwxgh = xq

fdguh vlpsol�ì

Qrxv frqvlgìurqv xq fdguh plqlpdo gdqv ohtxho o*remhfwli gh od srolwltxh prqìwdluh
+o*lq dwlrq, hw xq lqvwuxphqw +oh wdx{ g*lqwìuíw, vrqw olìv sdu xqh uhodwlrq olqìdluh1 Fh
fdguh shxw íwuh rewhqx frpph iruph uìgxlwh g*xq prgëoh pdfurìfrqrpltxh vlpsoh/
hq ìfrqrplh ihupìh/ surfkh gh fhoxl dqdo|vì sdu Vyhqvvrq +4<<<,1 Fh prgëoh hvw
frpsrvì g*xqh frxueh LV uholdqw o*ìfduw g*lq dwlrq dx wdx{ g*lqwìuíw uìho hw g*xqh
frxueh gh Skloolsv uholdqw o*lq dwlrq ã o*ìfduw gh surgxfwlrq =

+|n� ' ��o E�| � .| EZ|n��� n 0+c|n� +LV,

Z|n� ' qZZ| n q++|n� n 0Zc|n� +FS,

rü Z| hvw oh wdx{ g*lq dwlrq gh od sìulrgh |/ +| hvw o*ìfduw gh surgxfwlrq rx �rxwsxw jds�
+oh orjdulwkph gx udssruw gh od surgxfwlrq dx qlyhdx gh surgxfwlrq srwhqwlho,/ �| hvw oh
wdx{ g*lqwìuíw qrplqdo/ hw 0+c| hw 0Zc| vrqw ghv fkrfv doìdwrluhv qrq dxwr0fruuìoìv hw gh
pr|hqqh qxooh1 o| ' �|�.| EZ|n�� hvw oh wdx{ g*lqwìuíw uìho1 Oh wdx{ uìho g*ìtxloleuh hvw
lpsolflwhphqw vxssrvì qxo1 Od fdudfwìulvwltxh sulqflsdoh gx prgëoh hvw txh o*lq dwlrq
hw o*rxwsxw jds uìdjlvvhqw dyhf xq uhwdug g*xqh sìulrgh dx wdx{ g*lqwìuíw/ fh txl wudgxlw
od suìvhqfh g*xq gìodl gh wudqvplvvlrq gh od srolwltxh prqìwdluh1 Srxu �{hu ohv lgìhv/
od sìulrgh hvw lfl g*xq vhphvwuh rx g*xq dq1 Hq udlvrq gh fh gìodl gh wudqvplvvlrq hw
gh od suìvhqfh gh fkrfv doìdwrluhv gdqv o*ìfrqrplh/ ohv dxwrulwìv prqìwdluhv rqw xq
frqwu÷oh lpsduidlw gh o*lq dwlrq1

Hq vxevwlwxdqw od suhplëuh ìtxdwlrq gdqv od vhfrqgh hw hq qrwdqw ko � q+�o sxlv
0|n� � 0Zc|n� n q+0+c|n�/ rq rewlhqw xqh iruph uìgxlwh +IU, gìfulydqw oh surfhvvxv
g*lq dwlrq =

Z|n� ' qZZ| � koo| n 0|n� +IU,

Gdqv od vxlwh gh o*h{srvì qrxv qrxv suìrffxshurqv vhxohphqw ghv sursulìwìv ghv
sdudpëwuhv gh od iruph uìgxlwh1

Sdu dloohxuv qrxv idlvrqv o*k|srwkëvh kdelwxhooh txh o*remhfwli gh od edqtxh fhqwudoh
hvw gh plqlplvhu xqh irqfwlrq txdgudwltxh gh o*ìfduw ghv yduldeohv g*lqwìuíw / lfl Z|/ ã
od fleoh1 Od fleoh g*lq dwlrq hvw lfl vxssrvìh qxooh1 Od edqtxh fhqwudoh d srxu remhfwli =

Plq
t�|�

u ' .|

#
"[
�'f

)�
�
Z2|n�

�$

Oh sureoëph gh srolwltxh hvw grqf gh fkrlvlu xq vhqwlhu whpsruho srxu o*lqvwuxphqw
o| txl plqlplvh u vrxv ohv frqwudlqwhv uìvxpìhv sdu od iruph uìgxlwh1 Hwdqw grqqì oh
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prgëoh gh o*ìfrqrplh/ od frqglwlrq gx suhplhu ruguh EYu*Y�| ' f� gh uìvroxwlrq gx
v|vwëph/ shuphw gh gìwhuplqhu xqh irqfwlrq gh uìsrqvh/

�| ' s E\|�

rü s E�� uhsuìvhqwh xqh irqfwlrq gh uìdfwlrq h{solflwh rx lpsolflwh grqw o*dujxphqw/
\|/ hvw xq yhfwhxu gh yduldeohv shuwlqhqwhv/ lfl od yduldeoh g*ìwdw \| ' EZ|� �

Srxu vlpsol�hu o*h{srvì/ rq frqvlgëuh txh od srolwltxh prqìwdluh frqwu÷oh oh wdx{
g*lqwìuíw uìho gh frxuw whuph o| ' �| � .|EZ|n��1 Fhwwh k|srwkëvh hvw dvvh} shx uhv0
wulfwlyh = oh wdx{ g*lq dwlrq hvw suìgìwhuplqì/ hw xqh uëjoh gh wdx{ uìho shxw v*ìfuluh
frpph uëjoh gh wdx{ qrplqdo1 Sdu dloohxuv/ oh prgëoh ìwdqw olqìdluh hw od irqfwlrq
remhfwli txdgudwltxh/ od uìsrqvh rswlpdoh vhud xqh irqfwlrq olqìdluh gh od yduldeoh
g*ìwdw =

o| ' �ZZ|�

Od suìvhqfh g*lqfhuwlwxgh gdqv o*ìfrqrplh d�hfwh od uìvroxwlrq gx sureoëph g*rswl0
plvdwlrq ghv dxwrulwìv prqìwdluhv1 Qrxv glvwlqjxhurqv wurlv w|shv g*lqfhuwlwxgh1 O*lq0
fhuwlwxgh gh qdwxuh dgglwlyh/ sruwdqw vxu ohv fkrfv h{rjëqhv d�hfwdqw o*ìfrqrplh/ lfl
uhsuìvhqwìv sdu oh fkrf h{rjëqh 0|n�1 O*lqfhuwlwxgh sruwdqw vxu od phvxuh ghv yduldeohv
g*lqwìuíw srxu od edqtxh fhqwudoh/ lfl o*lq dwlrq Z| +gdqv xq prgëoh soxv frpsohw f*hvw
o*lqfhuwlwxgh vxu od phvxuh gh o*rxwsxw jds txl dwwluhudlw soxv yudlvhpeodeohphqw o*dw0
whqwlrq,1 O*lqfhuwlwxgh sruwdqw vxu ohv pìfdqlvphv gh wudqvplvvlrq gh od srolwltxh
prqìwdluh/ uhsuìvhqwìh lfl sdu o*lqfhuwlwxgh vxu ohv sdudpëwuhv gx prgëoh +koc qZ�1
Fhwwh lqfhuwlwxgh hvw vrxyhqw glwh pxowlsolfdwlyh fdu o*lpsdfw g*xqh yduldwlrq lpsuì0
yxh gx sdudpëwuh ko hvw sursruwlrqqho dx qlyhdx lqlwldo gx wdx{ g*lqwìuíw o|1 Srxu xq
wdx{ g*lqwìuíw uìho qxo/ o*ìfrqrplh q*hvw sdv d�hfwìh sdu xqh yduldwlrq gh ko�

Oh fdguh g*dqdo|vh uhwhqx hvw h{wuíphphqw vlpsol�ì1 Lo shuphw wrxwhirlv g*looxvwuhu
xqh judqgh sduwlh ghv uìvxowdwv wkìrultxhv srxu ohv gl�ìuhqwhv frq�jxudwlrqv g*lqfhu0
wlwxgh1 Srxu ghv prgëohv píph oìjëuhphqw soxv ìoderuìv xqh uìvroxwlrq dqdo|wltxh
hvw vrxyhqw kruv gh sruwìh qrwdpphqw gdqv oh fdv gh o*lqfhuwlwxgh vxu ohv sdudpëwuhv1
Gdqv od ghuqlëuh vhfwlrq gx sdslhu xqh vlpxodwlrq qxpìultxh hvw xwlolvìh srxu looxvwuhu
o*lpsdfw gh g�ìuhqwhv iruphv g*lqfhuwlwxgh1 Ohv dqqh{hv D ã G irxuqlvvhqw sdu dloohxuv
xq dshuêx ghv pìwkrghv gh uìvroxwlrq srxu ghv prgëohv soxv jìqìudx{1

6 Lqfhuwlwxgh dgglwlyh = fkrfv hw huuhxuv gh phvxuh

614 Oh sulqflsh g*ìtxlydohqw fhuwdlq

Hq suìvhqfh g*lqfhuwlwxgh dgglwlyh oh uìvxowdw pdmhxu hvw oh sulqflsh g*ìtxlydohqw0
fhuwdlq/ gþ ã Wkhlo +4<8;,1

Sulqflsh g*ìtxlydohqw0fhuwdlq1 Idfh ã xqh lqfhuwlwxgh gh w|sh dgglwli/ od srolwltxh
rswlpdoh hvw od píph tx*hq o*devhqfh g*lqfhuwlwxgh1
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Fh uìvxowdw hvw ìwdeol hq h{sulpdqw od uëjoh gh srolwltxh rswlpdoh/ grqw oh fdofxo
hvw lfl sduwlfxolëuhphqw vlpsoh1 Frpswh whqx gh od vwuxfwxuh gx prgëoh/ o*remhfwli ghv
dxwrulwìv prqìwdluhv shxw íwuh dwwhlqw hq plqlplvdqw ã fkdtxh sìulrgh .|Z

2
|n�frpph

oh qrwh Vyhqvvrq6 +4<<<,1 Gdqv ghv prgëohv soxv frpsoh{hv od vroxwlrq idlw dssho ã
od surjudppdwlrq g|qdpltxh1 Frpph od edqtxh fhqwudoh frqwu÷oh/ ã frxuw whuph/ oh
wdx{ g*lqwìuíw uìho/ od plqlplvdwlrq gx fduuì gh o*ìfduw gx wdx{ g*lq dwlrq ã vd fleoh
hvw =

Plq
to|�

.|Z
2
|n� +4,

' Plq
to|�

.| EqZZ| � koo| n 0|n��
2

Hq gl�ìuhqfldqw sdu udssruw ã o| hw hq ìjdolvdqw oh uìvxowdw ã }ìur/ o*hvsìudqfh gh
0|n� hq | ìwdqw qxooh/ lo ylhqw

o| '
qZ
ko

Z| +5,

Fhwwh uëjoh rswlpdoh lqgltxh txh ohv dxwrulwìv prqìwdluhv grlyhqw idluh ydulhu oh
wdx{ g*lqwìuíw hq irqfwlrq gx wdx{ g*lq dwlrq1 Gdqv oh fdv suìvhqw/ oh wdx{ g*lq dwlrq
gh od sìulrgh vxlydqwh hvw/ hq hvsìudqfh/ ìjdo ã od fleoh +}ìur,1 Hq fh txl frqfhuqh
o*lpsdfw gh o*lqfhuwlwxgh/ lo dssdudñw txh od uìsrqvh rswlpdoh hvw lqgìshqgdqwh gh od
yduldqfh gx fkrf 0|1 Dlqvl od srolwltxh rswlpdoh q*hvw hq ulhq prgl�ìh sdu od suìvhqfh
gh o*lqfhuwlwxgh dgglwlyh/ fh txl wudgxlw oh sulqflsh g*ìtxlydohqw fhuwdlq1 Xqh frqvì0
txhqfh gh fh sulqflsh hvw tx*dmrxwhu xq fkrf doìdwrluh whpsrudluh dx prgëoh q*d�hfwh
sdv od srolwltxh rswlpdoh1

Srxu looxvwuhu judskltxhphqw oh sulqflsh g*ìtxlydohqw fhuwdlq/ frqvlgìurqv +�jxuh
4, txh oh wdx{ g*lq dwlrq Z| ã od gdwh | hvw vxsìulhxu dx qlyhdx g*lq dwlrq ylvì sdu
ohv dxwrulwìv prqìwdluhv/ vxssrvì qxo1 Hq o*devhqfh g*lqfhuwlwxgh/ od uìsrqvh gh o*lq0
 dwlrq dx wdx{ g*lqwìuíw hvw grqqìh sdu od iruph uìgxlwh E8-� �jxuìh sdu od gurlwh
hq wudlw sohlq irqfì1 O*ìfrqrplh vh vlwxh dx srlqw D vxu fhwwh gurlwh1 Od gìflvlrq gh
srolwltxh rswlpdoh ã od gdwh | hvw vlpsoh = dxjphqwhu oh wdx{ g*lqwìuíw mxvtx*dx srlqw
o� d�q g*dwwhlqguh h{dfwhphqw oh qlyhdx gx wdx{ g*lq dwlrq vrxkdlwì ã od gdwh | n �
+srlqw E,1 Hq suìvhqfh g*lqfhuwlwxgh dgglwlyh/ ohv dxwrulwìv prqìwdluhv suhqqhqw xqh
gìflvlrq vdqv frqqdñwuh o*lpsdfw ghv yduldeohv h{rjëqhv E0+c|n�� vxu Z|n�1 Gëv oruv/
dsuëv od uìdolvdwlrq gx fkrf/ od iruph uìgxlwh uholdqw wdx{ g*lq dwlrq hw wdx{ g*lqwìuíw

6Ghx{ frqglwlrqv shuphwwhqw lfl g*rewhqlu fh uìvxowdw = +l, ohv dxwrulwìv prqìwdluhv frqqdlvvhqw
oh qlyhdx gx wdx{ g*lqwìuíw txl shuphw g*dwwhlqguh o*remhfwli hw +ll, o*dqwlflsdwlrq g*lq dwlrq gh od
sìulrgh vxlydqwh qh gìshqg txh ghv yduldeohv sdvvìhv = Hw�w.4 @ ���w � �u+lw � Hw�w.4,/ hw oh
sureoëph �g*lqfrkìuhqfh whpsruhooh� qh vh srvh sdv1 Dx wrwdo oh wdx{ g*lqwìuíw hq w q*d�hfwh sdv oh
wdx{ g*lq dwlrq hq w pdlv vhxohphqw hq w . 4> w . 5> === hw oh wdx{ hq w . 4 q*d�hfwhud vhxohphqw oh
wdx{ g*lq dwlrq tx*hq w . 5> w .6> ==== Rq shxw grqf wurxyhu od vroxwlrq gx sureoëph g*rswlplvdwlrq
hq �{dqw oh wdx{ g*lqwìuíw hq w srxu dwwhlqguh hq hvsìudqfh od fleoh g*lq dwlrq hq w . 4/ oh wdx{
g*lqwìuíw hq w. 4 srxu dwwhlqguh od fleoh g*lq dwlrq hq w .5 hwf1 Od edqtxh fhqwudoh wurxyh doruv oh
wdx{ g*lqwìuíw rswlpdo hq w frpph od vroxwlrq g*xq sureoëph vlpsoh g*xqh vhxoh sìulrgh1
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vh gìsodfhud sdudooëohphqw ã od frxueh IU fruuhvsrqgdqw dx fdv fhuwdlq1 Oh qlyhdx
g*lq dwlrq h�hfwlyhphqw uìdolvì vhud grqqì sdu o*xqh ghv oljqhv julvìhv hw vh vlwxhud
dx ghvvxv rx hq ghvvrxv gh fh qlyhdx hvsìuì1 Vl ohv dxwrulwìv prqìwdluhv fkrlvlvvhqw oh
qlyhdx o�/ o*lq dwlrq yd dwwhlqguh oh qlyhdx gìvluì +srlqw E, hq pr|hqqh vhxohphqw =
o*lq dwlrq revhuyìh shxw vh wurxyhu q*lpsruwh rü vxu oh vhjphqw yhuwlfdo ghvvlqì hq
judv +srlqw F rx G sdu h{hpsoh,1 Fhshqgdqw/ �{hu oh wdx{ g*lqwìuíw ã xq dxwuh ql0
yhdx/ sdu h{hpsoh dx qlyhdx o2c qh shuphw sdv dx{ dxwrulwìv gh uìgxluh od yrodwlolwì
gh o*lq dwlrq1 Dxvvl od srolwltxh rswlpdoh ghphxuh gh �{hu oh wdx{ g*lqwìuíw dx qlyhdx
o�1

Oh uìvxowdw g*ìtxlydohqw0fhuwdlq hvw hq idlw jìqìudo/ srxu o*hqvhpeoh ghv prgëohv
olqìdluhv dyhf suìiìuhqfhv txdgudwltxhv1 Od gìulydwlrq gh od srolwltxh rswlpdoh srxu
fhwwh ydvwh fodvvh gh prgëohv hvw suìvhqwìh hq Dqqh{h D1 Lo dssdudñw/ frpph gdqv
o*h{hpsoh suìfìghqw/ txh od uëjoh rswlpdoh qh gìshqg sdv gh od pdwulfh gh yduldqfh0
fryduldqfh ghv fkrfv gx prgëoh grqf gh o*dpsohxu gh o*lqfhuwlwxgh dgglwlyh1

615 Lqfhuwlwxgh vxu od phvxuh ghv yduldeohv

O*lqfhuwlwxgh vxu od phvxuh ghv yduldeohv shxw suryhqlu sdu h{hpsoh/ gx idlw txh
gh qrpeuhxvhv grqqìhv pdfurìfrqrpltxhv vrqw vxmhwwhv ã uìylvlrqv/ rx txh fhuwdlqhv
frpph o*rxwsxw jds/ od surgxfwlrq srwhqwlhooh/ hwf1/ qh vrqw sdv píph phvxudeohv
gluhfwhphqw1 Fh w|sh g*lqfhuwlwxgh hvw vrxyhqw phqwlrqqì frpph xqh vrxufh gh gl!0
fxowì srxu od srolwltxh prqìwdluh1 Vxu oh oh sodq dqdo|wltxh hooh v*dvvlploh iruphoohphqw
ã xqh huuhxu gh w|sh dgglwli/ hw oh sulqflsh g*ìtxlydohqw fhuwdlq v*dssoltxh hq xq fhuwdlq
vhqv1

9



Srxu lqwurgxluh gh o*lqfhuwlwxgh vxu od phvxuh ghv yduldeohv gdqv qrwuh fdguh
vlpsoh/ frqvlgìurqv txh oh gìflghxu q*revhuyh sdv od �yudlh� lq dwlrq Z| +fhooh txl hvw
shuwlqhqwh ìfrqrpltxhphqw, pdlv xqh phvxuh g*lq dwlrq ZW| / srwhqwlhoohphqw hqwdfkìh
g*huuhxu1 Rq vxssrvh grqf =

ZW| ' Z| n �|

Vxu fhwwh edvh/ lo idxw glvwlqjxhu ghx{ w|shv g*huuhxu gh phvxuh/ gl�ìuhqflìv sdu
ohv k|srwkëvhv uhodwlyhv ã od fruuìodwlrq hqwuh o*huuhxu gh phvxuh hw o*lqglfdwhxu grqw
glvsrvh od Edqtxh fhqwudoh1

Oh suhplhu fdv hvw oh vxlydqw =

.| EZ|�|� ' f

Z| hvw od yudlh lq dwlrq qrq revhuyìh/ txh o*rq shxw lqwhusuìwhu frpph o*lq dwlrq
vrxv0mdfhqwh1 Oh gìflghxu q*revhuyh tx*xq sur{| ZWc vrpph gh o*lq dwlrq vrxv0mdfhqwh
hw g*xqh huuhxu gh phvxuh �|c qrq fruuìoìh dyhf o*lq dwlrq vrxv0mdfhqwh +sdu h{hpsoh
olìh ã xq fkrf vhfwrulho,1

Oh vhfrqg fdv fruuhvsrqg ã o*k|srwkëvh srodluh =

.| EZ
W
|�|� ' f

Sdu frqvwuxfwlrq/ gdqv fh fdv/ o*huuhxu gh phvxuh �| hvw fruuìoìh dyhf od yudlh ph0
vxuh gh o*lq dwlrq Z|1 Fh vhfrqg fdv gh �jxuh suhqg vhqv vl o*rq frqvlgëuh o*h{hpsoh
ghv grqqìhv pdfurìfrqrpltxhv surylvrluhv = ZW| hvw doruv o*hvwlpdwlrq lqlwdoh gh o*lq0
 dwlrq irxuqlh sdu ohv frpswhv qdwlrqdx{ hw Z| hvw oh fkl�uh uìylvì gì�qlwli 0vxssrvì
fruuhvsrqguh ã od erqqh phvxuh gh o*lq dwlrq0 uhqgx sxeolf hq | n M�O*doìd �| hvw
grqf xqh uìylvlrq vwdwlvwltxh7 txl q*hvw sdv revhuyìh ã od gdwh | pdlv ã od gdwh |nM1
Vl o*ìoderudwlrq ghv frpswhv qdwlrqdx{ hvw udwlrqqhooh/ od uìylvlrq �| q*hvw sdv suìyl0
vleoh vxu od edvh gh o*lqirupdwlrq glvsrqleoh hq | g*rü ohv frqglwlrqv .| EZ

W
|�|� ' f hw

.| E�|� ' f�
Gdqv fhv ghx{ fdv od uìvroxwlrq gx surjudpph +4, gh od edqtxh fhqwudoh frqgxlw

ã xqh srolwltxh rswlpdoh dqdorjxh ã +5,/ pdlv txl gìshqg pdlqwhqdqw gh o*hvsìudqfh
gh o*lq dwlrq hw qrq soxv gh o*lq dwlrq h�hfwlyh =

o| '
qZ
ko

.|EZ|� +6,

Hq sudwltxh fhwwh srolwltxh yd gl�ìuhu gdqv ohv ghx{ fdv1

Fdv 41 Oh gìflghxu q*revhuyh tx*xq sur{|/ ZW| / gh o*lq dwlrq Z|� Lo vh srvh xq sureoëph
g*h{wudfwlrq g*lqirupdwlrq1 Gdqv fh fdv o*h{suhvvlrq gh o*hvsìudqfh gh o*lq dwlrq
hvw rewhqxh sdu od uìjuhvvlrq gh Z| vxu ZW| / fh txl grqqh

8 =

7vwulfwr vhqvx/ od uìylvlrq hvw �w � ��w @ �xw
8Hq wrxwh uljxhxu fh uìvxowdw qh ydxw txl vl o*doìd xw hvw vxssrvì qrupdo/ rx vl o*rq vh olplwh ã

o*hvsìudqfh olqìdluh1

:



.| EZ|� '
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W
| �

T EZW| �
ZW| ' E

j2Z
j2Z n j2�

�ZW| �

Od srolwltxh rswlpdoh hvw doruv =

o| ' E
j2Z

j2Z n j2�
�
qZ
ko

ZW| +5*,

Uhpdutxh 4 Rq revhuyh xq uìvxowdw �g*dwwìqxdwlrq� gdqv oh fdv gh o*xvdjh

g*xq sur{| hw od uëjoh grlw íwuh prlqv uìdfwlyh ã o*lq dwlrq +fdu j2Z
j2Znj

2
�
	

��� Oh frh!flhqw gh uìdfwlrq gìfurñw oruvtxh od yduldqfh gh o*huuhxu gh
phvxuh j2� v*ìoëyh1

Lo idxw vrxoljqhu txh od uëjoh �qdòyh� frqvlvwdqw ã xwlolvhu od uëjoh gh srolwltxh
rswlpdoh gx fdv fhuwdlq +5,/ hq vxevwlwxdqw o*hvwlpdwlrq lpsduidlwh ZW ã od yudlh
judqghxu gh od yduldeoh Z| hvw vrxv0rswlpdoh1 Soxvlhxuv ìwxghv +Ruskdqlghv/
4<<;/ Uxghexvfk 5333/d, vrxoljqhqw txh o*lqfhuwlwxgh vxu ohv yduldeohv mrxh xq
u÷oh lpsruwdqw gdqv od sudwltxh/ hw phwwhqw hq jdugh frqwuh o*xwlolvdwlrq gh uëjohv
qdòyhv

Fdv 51 Oh gìflghxu xwlolvh ghv grqqìhv g*lq dwlrq txl vrqw surylvrluhv1 Vdfkdqw txh
o*rq xwlolvh ã od sìulrgh | od phloohxuh lqirupdwlrq glvsrqleoh/ .|�| ' f/ hw
frpph .|Z| ' .|Z

W
| n .|�|/ od srolwltxh rswlpdoh hvw od píph tx*hq o*devhqfh

g*lqfhuwlwxgh =

o| '
qZ
ko

ZW| +5�,

Uhpdutxh 5 Xq uìvxowdw g*ìtxlydohqw0fhuwdlq v*dssoltxh gdqv oh fdv gh o*xvdjh
gh grqqìhv surylvrluhv1

Ilqdohphqw/ ohv ghx{ uìvxowdwv g*ìtxlydohqw fhuwdlq hw g*dwwìqxdwlrq txl suìfëghqw
qh vrqw hq idlw sdv frqwudglfwrluhv1 Ohv ghx{ fdv ìyrtxìv fl0ghvvxv vh glvwlqjxhqw
irqgdphqwdohphqw sdu od qdwxuh gh od fruuìodwlrq hqwuh oh fkrf hw od yduldeoh h�hfwl0
yhphqw revhuyìh1 Gdqv oh suhplhu fdv/ od yduldeoh revhuyìh hvw iruwhphqw lq xhqfìh
sdu oh fkrf �| +od uìylvlrq hvw gh w|sh �qrlvh�,1 Gdqv oh ghx{lëph fdv dx frqwudluh od
yduldeoh revhuyìh hvw od phloohxuh hvwlpdwlrq srvvleoh gh od yudlh yduldeoh1 Od uìylvlrq
txh irupxohudlw xq djhqw gìfrxyudqw od yudlh ydohxu q*hvw sdv suìylvleoh vxu od edvh
gh o*lqirupdwlrq glvsrqleoh hq | +od uìylvlrq hvw gh w|sh �qhzv�,1 Dx wrwdo/ ghx{
sursulìwìv fr0h{lvwhqw1

G*xqh sduw/ frpph o*looxvwuh o*ìtxdwlrq +6,/ oh sulqflsh g*ìtxlydohqw fhuwdlq frqwl0
qxh gh v*dssoltxhu ã od phloohxuh hvwlpdwlrq srvvleoh gh od yduldeoh g*ìwdw qrq revhuyìh
.|EZ|�1 Vyhqvvrq ) Zrrgirug +5333, prqwuhqw hq rxwuh txh fh uìvxowdw g*ìtxlydohqw0
fhuwdlq gdqv ohv prgëohv dyhf yduldeohv qrq revhuyìhv vh jìqìudolvh dx fdv rü ohv djhqwv

;



rqw xq frpsruwhphqw iruzdug0orrnlqj1 Oh sureoëph g*h{wudfwlrq g*lqirupdwlrq hvw
doruv sduwlfxolëuhphqw frpsoh{h = od phloohxuh hvwlpdwlrq gh od yduldeoh lqrevhuyìh
vh idlw hq xwlolvdqw ghv yduldeohv revhuyìhv1 Pdlv fhoohv fl gìshqghqw ã ohxu wrxu ghv
dqwlflsdwlrqv ghv djhqwv uhodwlyhv dx{ yduldeohv ixwxuhv hw hq sduwlfxolhu dx{ yduldeohv
qrq0revhuyìhv ixwxuhv1

G*dxwuh sduw/ xqh sursulìwì g*dwwìqxdwlrq v*dssoltxh ã od uëjoh h{sulpìh frpph
irqfwlrq ghv lqglfdwhxuv +lpsduidlwv, revhuyìv = hq fdv g*lqfhuwlwxgh vxu od phvxuh
g*xqh yduldeoh/ oh frh!flhqw gh fhwwh yduldeoh gdqv od uëjoh grlw glplqxhu1 Fhwwh sur0
sulìwì g*dwwìqxdwlrq hvw dvvh} jìqìudoh = hooh hvw ydodeoh gdqv ohv prgëohv olqìdluhv
dyhf suìiìuhqfhv txdgudwltxhv +yrlu Vzdqvrq/ 5333,1 Vzdqvrq +5333, prqwuh ìjdoh0
phqw tx*xqh lqfhuwlwxgh dffuxh vxu xqh yduldeoh frqgxlw iuìtxhpphqw ã dxjphqwhu
ohv sdudpëwuhv sruwdqw vxu ohv dxwuhv yduldeohv gdqv od uëjoh1

616 Sruwìh hpslultxh gh o*lqfhuwlwxgh dgglwlyh

Oh sulqflsh g*ìtxlydohqw fhuwdlq vwlsxoh txh od suìvhqfh g*lqfhuwlwxgh dgglwlyh q*di0
ihfwh sdv od uëjoh gh srolwltxh rswlpdoh1 Fh w|sh g*lqfhuwlwxgh vhpeoh grqf shx ã píph
g*ìfodluhu o*ìydoxdwlrq ghv srolwltxhv revhuyìhv1 Hq sduwlfxolhu oh sulqflsh g*ìtxlydohqw0
fhuwdlq h{foxw txh o*lqfhuwlwxgh vxu ohv fkrfv pdfur0ìfrqrpltxhv sxlvvh mxvwl�hu ohv
srolwltxhv suxghqwhv hw judgxhoohv vrxyhqw plvhv hq rhxyuh hq sudwltxh1

Wrxwhirlv fh sulqflsh q*hvw ydodeoh txh gdqv ghv frqglwlrqv hw gdqv xq vhqv dvvh}
suìflv1 G*xqh sduw/ od vhfwlrq txl suìfëgh prqwuh txh oruvtx*rq v*lqwìuhvvh ã od uìsrqvh
gh od srolwltxh hq whuphv gh yduldeohv revhuydeohv +hw qrq ghv lqglfdwhxuv rswlpdx{,/
xq h�hw g*dwwìqxdwlrq grlw íwuh revhuyì1 G*dxwuh sduw oh sulqflsh g*ìtxlydohqw fhuwdlq
q*hvw ìwdeol txh gdqv oh fdv gh od srolwltxh joredohphqw rswlpdoh1 Oruvtxh od srolwltxh
prqìwdluh hvw frqwudlqwh ã suhqguh od iruph g*xqh uëjoh vlpsoh +sdu h{hpsoh xqh
uëjoh gh Wd|oru gdqv xq prgëoh pdfurìfrqrpltxh gh judqgh wdlooh,/ xqh k|srwkëvh
gx sulqflsh g*ìtxlydohqw fhuwdlq wrpeh/ hw od uëjoh rswlpdoh shxw íwuh d�hfwìh sdu od
suìvhqfh g*lqfhuwlwxgh1

Soxvlhxuv ìwxghv rqw dqdo|vì o*lpsdfw gh o*lqfhuwlwxgh dgglwlyh vxu od uëjoh rswl0
pdoh9/ vrlw hq lqwurgxlvdqw ghv lqglfdwhxuv lpsduidlwv +Ruskdqlghv/ 4<<; hw Uxgh0
exvfk/ 5333d hw e,/ vrlw hq h{dplqdqw o*lpsdfw gh uëjohv vlpsohv doruv píph txh
od edqtxh fhqwudoh xwlolvh ghv lqglfdwhxuv rswlpdx{ +Vphwv/ 4<<; hw Shhuvpdq hw
Vphwv/ 4<<;,1 Oh fdv g*lqglfdwhxuv lpsduidlwv dssdudlw iuìtxhqw hq pdfurìfrqrplh =
xqh yduldeoh odwhqwh whooh txh �o*h{fëv gh ghpdqgh� hvw iuìtxhpphqw phvxuìh sdu ghv
�sur{|� frpph oh WXF +wdx{ g*xwlolvdwlrq ghv fdsdflwìv, rx o*ìfduw gh surgxfwlrq fdo0
fxoì sdu xqh gìfrpsrvlwlrq vwdwlvwltxh whqgdqfh0f|oh1 Gh vxufurñw/ Ruskdqlghv +4<<;,
prqwuh hpslultxhphqw txh ohv hvwlpdwlrqv suìolplqdluhv gh o*rxwsxw jds qh vrqw sdv
ohv h{wudfwlrqv rswlpdohv ghv yduldeohv = ohv uìylvlrqv gh fhwwh yduldeoh vrqw hq h�hw
iruwhphqw dxwr0fruuìoìhv1 Vzdqvrq +5333, vrxoljqh wrxwhirlv txh fh uìvxowdw srvh xq

9Srxu grqqhu xqh lgìh ghv pìwkrghv xwlolvìhv sdu fh w|sh g*dqdo|vhv/ xqh pìwkrgh gh uìvroxwlrq
gh od srolwltxh rswlpdoh gdqv oh fdv g*huuhxu gh phvxuh hvw suìvhqwìh hq Dqqh{h E1
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sureoëph frqfhswxho1 O*hvwlpdwlrq hq whpsv uìho g*xqh judqghxu pdfurìfrqrpltxh
ghyudlw fròqflghu dyhf oh phloohxu hvwlpdwhxu srvvleoh gh od yudlh ydohxu/ vl od frqvwuxf0
wlrq ghv yduldeohv hvw udwlrqqhooh1

Oh wdeohdx 4 suìvhqwh txhotxhv uìvxowdwv rewhqxv sdu fhv gl�ìuhqwhv ìwxghv1 Hoohv
rqw hq frppxq gh vh uìiìuhu ã xqh uëjoh gh Wd|oru/ fh txl shuphw gh frpsduhu ohv
h�hwv g*dwwìqxdwlrq rewhqxv1 Ruskdqlghv +4<<;, xwlolvh xq shwlw prgëoh hpslultxh
gh o*ìfrqrplh dpìulfdlqh hq vxssrvdqw xqh huuhxu gh phvxuh gh w|sh �qrlvh�1 Lo
vxssrvh txh od srolwltxh prqìwdluh grlw doruv uìsrqguh ã ghx{ lqglfdwhxuv surylvrluhv
g*lq dwlrq hw g*rxwsxw jds1 Hq xwlolvdqw ghv hvwlpdwlrqv hpslultxhv ghv surfhvvxv
vxylv sdu ohv euxlwv sruwdqw vxu o*lq dwlrq hw o*rxwsxw jds/ lo rewlhqw xqh ìydoxdwlrq
txdqwlwdwlyh gh o*h�hw g*dwwìqxdwlrq1 Od uëjoh gh Wd|oru rswlpdoh gdqv oh prgëoh vdqv
lqfhuwlwxgh +wdeohdx 4, lpsoltxh xqh srqgìudwlrq gh 6145 vxu o*lq dwlrq hw 5194 vxu
o*rxwsxw jds1 Hq suhqdqw hq frpswh oh qlyhdx g*lqfhuwlwxgh hvwlpì vxu o*ìydoxdwlrq hq
whpsv uìho gh o*lq dwlrq hw gh o*rxwsxw jds/ ohv srlgv vxu fhv lqglfdwhxuv gdqv od uëjoh
gh Wd|oru rswlplvìh wrpehqw uhvshfwlyhphqw ã 5154 hw 41381

Wdeohdx 41 H�hw g*dwwìqxdwlrq = txhotxhv uìvxowdwv hpslultxhv

Uëjoh gh Wd|oru rswlpdoh = o| ' �ZZ| n �++|

W|sh g*lqfhuwlwxgh #Z #+

Ruskdqlghv +4<<;, Dxfxqh 6145 5194
Lqfhuwlwxgh dgglwlyh 5154 5138

Uxghexvfk +5333/d, Dxfxqh 51;6 4196
Lqfhuwlwxgh dgglwlyh 516< 4133

Vphwv +4<<;, Dxfxqh 4167 5139
Lqfhuwlwxgh dgglwlyh 414: 4178

Shhuvpdq ) Vphwv +4<<;, Dxfxqh 4186 418;
Lqfhuwlwxgh dgglwlyh 4198 4174

Od gìpdufkh gh Uxghexvfk +5333/d, hvw vlplodluh/ oh prgëoh xwlolvì/ vh glvwlqjxdqw
sulqflsdohphqw sdu xqh sìulrglflwì hw xqh sìulrgh g*hvwlpdwlrq gl�ìuhqwh1 Ohv ìfduwv
w|shv ghv huuhxuv gh phvxuh vrqw rewhqxv hq frpsdudqw ohv hvwlpdwlrqv klvwrultxhv
dx{ hvwlpdwlrqv �qdohv ghv yduldeohv1 Gdqv oh fdv vdqv lqfhuwlwxgh/ ohv frh!flhqwv rs0
wlpdx{ gh od uëjoh gh Wd|oru vrqw 51;6 vxu o*lq dwlrq hw 4196 vxu o*rxwsxw jds1 Gdqv
oh fdv g*xqh lqfhuwlwxgh �iruwh� ã od irlv vxu o*lq dwlrq hw o*rxwsxw jds/ ohv srlgv vxu
ohv lqglfdwhxuv revhuyìv ghylhqqhqw uhvshfwlyhphqw 516< hw 41 O*h�hw g*dwwìqxdwlrq
hvw soxv idleoh txh fhoxl hvwlpì sdu Ruskdqlghv/ suredeohphqw hq udlvrq gx srlgv
soxv iruw dffrugì ã o*remhfwli gh wdx{ g*lqwìuíw gdqv od irqfwlrq gh shuwh ghv dxwrulwìv
prqìwdluhv1 Uxghexvfk frqfoxw txh od suìvhqfh g*lqfhuwlwxgh shuphw sduwlhoohphqw
gh uhqguh frpswh gh o*ìfduw iuìtxhpphqw rewhqx hqwuh od srolwltxh rswlpdoh hw od
srolwltxh gh od Ihghudo Uhvhuyh gìfulwh sdu ghv irqfwlrqv gh uìdfwlrq hpslultxhv1 Hq0
�q Uxghexvfk +5333/e, rewlhqw xq uìvxowdw dqdorjxh hq frqvlgìudqw o*lpsdfw g*xqh
dxjphqwdwlrq gh o*lqfhuwlwxgh vxu o*rxwsxw jds gdqv xq prgëoh sduwlhoohphqw iruzdug0
orrnlqj1
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Vphwv +4<<;, hw Shhuvpdq hw Vphwv +4<<;, ìwxglhqw oh fdv rü od od srolwltxh xwl0
olvh xq hvwlpdwhxu rswlpdo gh od yduldeoh qrq revhuydeoh pdlv rü od uëjoh prqìwdluh
hvw frqwudlqwh ã suhqguh od iruph g*xqh uëjoh vlpsoh1 Lov xwlolvhqw xq prgëoh lqfoxdqw
xq rxwsxw jds lqrevhuydeoh/ hvwlpì sdu �owuh gh Ndopdq1 Vhorq fhv dxwhxuv/ o*dxj0
phqwdwlrq gh o*lqfhuwlwxgh hqwudñqh xqh edlvvh pdutxìh gx frh!flhqw sruwdqw vxu od
yduldeoh phvxuìh dyhf huuhxu/ l1h1 o*rxwsxw jds1 Gdqv oh fdv gh od uëjoh gh Wd|oru vlpsoh
oh frh!flhqw gh o*rxwsxw jds sdvvh gh 5139 ã 4178 srxu ohv Hwdwv0Xqlv +Vphwv 4<<;,/
gh 418; ã 4174 srxu od }rqh hxur +Shhuvpdq hw Vphwv +4<<;,1 Gdqv oh prgëoh fdoleuì
hw iruzdug0orrnlqj dqdo|vì sdu Hkupdqq hw Vphwv +5333,/ o*h�hw g*dwwìqxdwlrq vh uh0
oëyh ìjdohphqw idleoh vxu oh frh!flhqw gh o*rxwsxw jds1 Oruvtxh o*lqfhuwlwxgh d�hfwdqw
o*rxwsxw jds dxjphqwh/ o*h�hw vxu oh frh!flhqw gh o*lq dwlrq hvw dpeljx = lo edlvvh rx
dxjphqwh vhorq ohv ìwxghv1 Gh idêrq jìqìudoh/ o*lpsdfw gh o*lqfhuwlwxgh vxu od uëjoh
prqìwdluh hvw prlqv pdutxì txh gdqv ohv fdv rü od srolwltxh prqìwdluh uìdjlw dx{
lqglfdwhxuv �euxwv� hw qrq ã o*hvwlpdwlrq rswlpdoh1

7 Lqfhuwlwxgh vxu ohv sdudpëwuhv

Gdqv ohv prgëohv gh od vhfwlrq suìfìghqwh/ ohv dxwrulwìv prqìwdluhv revhuyhqw hw
suìyrlhqw lpsduidlwhphqw fhuwdlqhv yduldeohv hw fhuwdlqv doìdv/ pdlv frqqdlvvhqw od
vwuxfwxuh gh o*ìfrqrplh dyhf fhuwlwxgh1 Hq uìdolwì/ ohv sdudpëwuhv vrqw wrxmrxuv hvwlpìv
dyhf lpsuìflvlrq hw ydulhqw srwhqwlhoohphqw ã wudyhuv oh whpsv1 Od edqtxh fhqwudoh hvw
gëv oruv lqfhuwdlqh ghv uìsrqvhv gh vhv remhfwliv ã xqh dfwlrq gh srolwltxh grqqìh1

O*dqdo|vh wkìrultxh gh od srolwltxh rswlpdoh dyhf ghv sdudpëwuhv lqfhuwdlqv uh0
prqwh ã Eudlqdug +4<9:, txl ìwdeolw txh o*lqfhuwlwxgh mxvwl�h o*dgrswlrq g*xqh srol0
wltxh prqìwdluh frqvhuydwulfh/ l1h1 djlvvdqw dyhf suìfdxwlrq oruv ghv fkdqjhphqwv gh
o*lqvwuxphqw gh srolwltxh1 Hq h�hw/ frpph hq �qdqfh/ lo dssdudñw xqh uhodwlrq hqwuh
hvsìudqfh gh jdlq hw ulvtxh = hq uìsrqgdqw gh pdqlëuh prlqv ylrohqwh dx{ fkrfv/ ohv
dxwrulwìv prqìwdluhv vh suìpxqlvvhqw frqwuh od srvvlelolwì gh v*ìorljqhu ghv qlyhdx{
gìvluìv1 Fhw dujxphqw shuphw gh uhqguh frpswh gh o*lqhuwlh iuìtxhpphqw revhuyìh
gdqv ohv vìulhv gh wdx{ g*lqwìuíw +Vdfn ) Zlhodqg/ 4<<<,1 Od udlvrq hvw txh ghv fkdq0
jhphqwv euxwdx{ gh wdx{ g*lqwìuíw dxjphqwhqw o*lqfhuwlwxgh txdqw dx{ uìsrqvhv gh od
surgxfwlrq hw gx wdx{ g*lq dwlrq oruvtxh ohv sdudpëwuhv vrqw lqfrqqxv1

714 Oh sulqflsh gh frqvhuydwlvph

Srxu prgìolvhu o*lqfhuwlwxgh pxowlsolfdwlyh gdqv oh prgëoh/ rq vxssrvh txh ohv
sdudpëwuhv vrqw doìdwrluhv dyhf ghv pr|hqqhv frqqxhv +ohxuv hvwlpdwlrqv ìfrqrpì0
wultxhv/ 3 srxu oh whuph g*huuhxu,13EC qZ
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Fhwwh k|srwkëvh wudgxlw qrwdpphqw xqh vlwxdwlrq gdqv odtxhooh ohv dxwrulwìv pr0
qìwdluhv frqqdlvvhqw od vwuxfwxuh ghv ìtxdwlrqv gx prgëoh pdlv qh frqqdlvvhqw sdv od
wdlooh ghv pxowlsolfdwhxuv hw grlyhqw ohv hvwlphu1 Od sursrvlwlrq gh Eudlqdug uhsrvh
vxu o*k|srwkëvh txh ohv wurlv yduldeohv doìdwrluhv vrqw lqgìshqgdqwhv1 Qrxv uhwhqrqv
fhwwh k|srwkëvh gdqv xq suhplhu whpsv1

O*remhfwli hvw wrxmrxuv gh plqlplvhu o*hvsìudqfh gx fduuì gh o*ìfduw gh o*lq dwlrq ã
vd fleoh/
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Vl rq qrwh } oh udwlr gx frh!flhqw gh uìsrqvh dx frh!flhqw �ìtxlydohqw0fhuwdlq�/

gì�ql frpph } '
�

� n Ejko*7ko�
2 / doruv ED� ghylhqw
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7qZ
7ko
Z| +9,

Od uìsrqvh gh srolwltxh vrxv ghv sdudpëwuhv lqfhuwdlqv shxw grqf íwuh uììfulwh
frpph xqh iudfwlrq gh od uìsrqvh hq ìtxlydohqw0fhuwdlq1 Fhwwh iudfwlrq hvw vwulfwhphqw
gìwhuplqìh sdu oh frh!flhqw gh yduldwlrq Ejko*7ko�/ f*hvw0ã0gluh od wdlooh gh o*lqfhuwl0
wxgh/ phvxuìh sdu o*ìfduw w|sh udssruwìh ã od pr|hqqh gx pxowlsolfdwhxu gh srolwltxh =
oruvtxh o*lqfhuwlwxgh hvw judqgh } glplqxh hw oruvtxh o*lqfhuwlwxgh glplqxh/ } whqg yhuv
xq hw ohv uìsrqvhv rswlpdohv vh udssurfkhqw gh fhoohv rewhqxhv gdqv oh fdv fhuwdlq1

Sulqflsh gh Frqvhuydwlvph/ Eudlqdug +4<9:,1 Oruvtxh o*lqfhuwlwxgh sruwdqw vxu
od uìsrqvh gh o*lq dwlrq ã o*lqvwuxphqw dxjphqwh +l0h oruvtxh jko dxjphqwh,/ od
uìsrqvh rswlpdoh gx wdx{ g*lqwìuíw ã o*lq dwlrq ghylhqw soxv shwlwh1

Judskltxhphqw/ o*lpsuìflvlrq gh o*hvwlpdwlrq ghv sdudpëwuhv vh wudgxlw sdu xqh
lqfhuwlwxgh vxu od shqwh gh od iruph uìgxlwh uholdqw oh wdx{ g*lq dwlrq dx wdx{ g*lqwìuíw
+�jxuh 5,1 Vl ohv dxwrulwìv fkrlvlvvhqw gh �{hu xq wdx{ g*lqwìuíw of +srolwltxh sdvvlyh,/
hoohv v*ìfduwhurqw hq pr|hqqh gh ohxu fleoh/ o*ìfrqrplh vh vlwxdqw dx yrlvlqdjh gx srlqw
D1 Fhshqgdqw/ hoohv v*d�udqfklurqw dlqvl gh o*h�hw gh od yduldwlrq gx sdudpëwuh ko�
Vl hoohv �{hqw oh wdx{ g*lqwìuíw dx qlyhdx o�c rswlpdo hq o*devhqfh g*lqfhuwlwxgh/ hoohv
dwwhlqgurqw hq pr|hqqh od fleoh1 Hq vxlydqw fhwwh srolwltxh od edqtxh fhqwudoh v*h{srvh
ã srvlwlrqqhu o*ìfrqrplh dx srlqw G/ orlq gh o*remhfwli1 O*lqfhuwlwxgh gdqv od uìsrqvh
gh o*lq dwlrq dxjphqwh hq h�hw dyhf o*dpsolwxgh gh od prgl�fdwlrq gx wdx{ g*lqwìuíw1
Lo vhud gdqv gh qrpeuhx{ fdv rswlpdo g*dgrswhu xqh srolwltxh �frqvhuydwulfh� hq
fkrlvlvvdqw oh wdx{ lqwhupìgldluh o2�Hq pr|hqqh/ o*lq dwlrq gìsdvvhud o*remhfwli +srlqw
H,/ pdlv od yduldqfh gh o*lq dwlrq vhud prlqv judqgh txh gdqv oh fdv g*xqh srolwltxh
djuhvvlyh1
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715 Ohv olplwhv gx sulqflsh gh Eudlqdug

Srxu rewhqlu oh sulqflsh gh frqvhuydwlvph/ rq d idlw o*k|srwkëvh txh ohv fryd0
uldqfhv hqwuh ohv sdudpëwuhv vrqw qxoohv1 Fhshqgdqw frpph Eudlqdug +4<9:, o*d idlw
uhpdutxhu/ od wdlooh hw oh vljqh ghv fryduldqfhv rqw ghv lpsolfdwlrqv srxu od srolwltxh
rswlpdoh1 Qrxv doorqv prqwuhu txh ohxu u÷oh hvw fuxfldo hw txh o*rq shxw rewhqlu ghv
uìvxowdwv rssrvìv hq whuphv gh frpsruwhphqw ghv dxwrulwìv prqìwdluhv1 O*h{suhvvlrq
ED� v*ìfulw pdlqwhqdqw frpph vxlw =

o| '
qZko n jqZko
k2o n j2ko

Z| n
jko0

k2o n j2ko
+:,

Xqh fryduldqfh qrq qxooh hqwuh oh euxlw hw oh pxowlsolfdwhxu gh srolwltxh Ejko0�
shxw ìorljqhu oh wdx{ g*lqwìuíw uìho gh vrq ìwdw vwdwlrqqdluh1 Xqh fryduldqfh srvl0
wlyh hw judqgh hqwuh oh pxowlsolfdwhxu gh srolwltxh hw oh frh!flhqw vxu oh uhwdug gh
o*lq dwlrq

�
jqZko

�
shxw ìjdohphqw grqqhu olhx/ hq frqwudglfwlrq dyhf oh sulqflsh gh

frqvhuydwlvph/ ã xqh uìsrqvh soxv judqgh ã o*ìfduw gh o*lq dwlrq ã vd fleoh1
G*dxwuh sduw oh sulqflsh gh Eudlqdug v*dssoltxh dx sdudpëwuh gh wudqvplvvlrq gh

od srolwltxh prqìwdluh gìfulydqw o*lpsdfw gh o*lqvwuxphqw vxu od yduldeoh fleoh/ vrlw ko1
Lo qh v*dssoltxh sdv qìfhvvdluhphqw dx{ sdudpëwuhv gh shuvlvwdqfh gx prgëoh +lfl qZ,1
Gdqv oh fdv suìvhqw/ hq udlvrq gx fdudfwëuh txdvl vwdwltxh gx prgëoh/ o*lqfhuwlwxgh vxu
qZ phvxuìh sdu j2qZ q*d sdv g*lq xhqfh vxu od srolwltxh rswlpdoh1 Vùghuvwuùp +5333,
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prqwuh txh o*lqfhuwlwxgh dffuxh vxu ohv sdudpëwuhv gh shuvlvwdqfh shxw dyrlu oh uìvxowdw
sdudgr{do g*dxjphqwhu o*djuhvvlylwì gh od uëjoh gh srolwltxh rswlpdoh1 Fhshqgdqw/ gdqv
oh prgëoh uhwhqx sdu Vùghuvwuùp/ o*lpsdfw gh o*lqfhuwlwxgh uhodwlyh dx{ sdudpëwuhv gh
shuvlvwdqfh vxu od uëjoh rswlpdoh ghphxuh wuëv olplwì1

716 Shuwlqhqfh hpslultxh gx sulqflsh gh frqvhuydwlvph

Gh uìfhqwhv ìwxghv rqw dqdo|vì o*lpsruwdqfh hpslultxh gh o*lqfhuwlwxgh vxu ohv sdud0
pëwuhv hw od sruwìh gx sulqflsh gh frqvhuydwlvph1 Fhv ìwxghv surfëghqw jìqìudohphqw
hq ghx{ ìwdshv = gdqv xqh suhplëuh ìwdsh xq prgëoh pdfurìfrqrpltxh hvw hvwlpì/ hw
ohv ìfduw0w|shv ghv sdudpëwuhv gx prgëoh vrqw fdofxoìv1 Gdqv xqh vhfrqgh ìwdsh/ od
srolwltxh rswlpdoh hvw fdofxoìh/ vrxv o*k|srwkëvh txh od edqtxh fhqwudoh hvw lqfhuwdlqh
vxu oh prgëoh1 Srxu fhod/ ohv sdudpëwuhv vrqw vxssrvìv íwuh ghv yduldeohv doìdwrluhv gh
pr|hqqh ìjdoh dx sdudpëwuhv hvwlpìv/ hw gh yduldqfhv ìjdohv dx{ yduldqfhv hvwlpìhv
hpslultxhphqw1 Ohv dxwrulwìv prqìwdluhv irqw gëv oruv idfh hq pr|hqqh dx{ ìtxdwlrqv
hvwlpìhv pdlv hq idlw ã fkdtxh gdwh ohv frh!flhqwv suhqqhqw ghv ydohxuv doìdwrluhv1
Od irqfwlrq gh uìdfwlrq uhwhqxh hvw fhooh txl shuphw gh plqlplvhu od shuwh hvsìuìh/
frpswh whqx gh o*doìd vxu ohv sdudpëwuhv1

Frpph oh suìflvh Uxghexvfk +5333,/ ohv h�hwv gh o*lqfhuwlwxgh pxowlsolfdwlyh gì0
shqghqw odujhphqw gh od vsìfl�fdwlrq hw gh od sdudpìwulvdwlrq ghv prgëohv h�hfwxìhv
gdqv od suhplëuh ìwdsh1 Ohv fruuìodwlrqv hpslultxhv rewhqxhv hqwuh ohv sdudpëwuhv/
dlqvl txh ohv yduldqfhv txl irxuqlvvhqw xqh phvxuh gh od wdlooh gh o*lqfhuwlwxgh/ vrqw
irqfwlrq gx qrpeuh gh yduldeohv hw gh od iruph ghv uhodwlrqv txh oh prgìolvdwhxu lp0
srvh hqwuh fhoohv0fl1 Lo dssdudñw txh ohv uìvxowdwv rewhqxv gdqv od olwwìudwxuh gl�ëuhqw
vhorq oh w|sh gh prgëohv xwlolvìv = prgëoh �sduflprqlhx{� gx w|sh frxueh LV0frxueh
gh Skloolsv/ rx prgëoh YDU1

71614 O*hqvhljqhphqw gh prgëohv sduflprqlhx{

Ohv duwlfohv xwlolvdqw xq prgëoh sdudpìwuì dyhf sduflprqlh hw xqh uëjoh vlpsoh
frqfoxhqw iuìtxhpphqw txh o*lqfhuwlwxgh vxu ohv sdudpëwuhv q*hvw sdv xqh vrxufh lp0
sruwdqwh g*dwwìqxdwlrq ghv uìsrqvhv gh srolwltxh1

Hvwuhood ) Plvknlq +4<<<, hvwlphqw xqh frxueh gh Skloolsv vlpsoh srxu ohv Hwdwv0
Xqlv vxu od sìulrgh 4<8904<<91 Ohxu frxueh gh Skloolsv hvw xqh yduldqwh gh o*ìtxdwlrq
+FS,/ gdqv odtxhooh o*ìfduw dx QDLUX hvw vxevwlwxì ã o*ìfduw gh surgxfwlrq1 Frpph
gdqv od soxsduw ghv h{huflfhv gh fhwwh qdwxuh/ ohv ìtxdwlrqv vrqw hvwlpìhv sdu PFR
hw ohv ìfduwv0w|shv hvwlpìv vrqw xwlolvìv frpph xqh phvxuh gh o*lqfhuwlwxgh1 Gdqv oh
prgëoh/ od uëjoh rswlpdoh v*h{sulph hq irqfwlrq gh o*ìfduw gx wdx{ gh fk÷pdjh dx
QDLUX E�| � �W� hw gh o*lq dwlrq ã vd fleoh EZ| � ZW� dlqvl txh gx uhwdug gx wdx{
g*lqwìuíw E�|3��1 Ghx{ h{huflfhv vrqw h�hfwxìv sdu ohv dxwhxuv1 Oh suhplhu ìydoxh ohv
h�hwv gh o*lqfhuwlwxgh uhodwlyh dx QDLUX1 Lo hvw prqwuì txh fhooh0fl q*d dxfxq h�hw vxu
od srolwltxh prqìwdluh rswlpdoh fh txl uh ëwh od sursulìwì g*ìtxlydohqw0fhuwdlq +yrlu
od vhfwlrq 615,1 Oh vhfrqg h{huflfh fkhufkh ã txdqwl�hu ohv h�hwv g*xqh lqfhuwlwxgh
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jìqìudoh +l0h vxu o*hqvhpeoh ghv sdudpëwuhv,1 Oh wdeohdx 5 lqgltxh txh o*lqfhuwlwxgh
vxu od uhodwlrq hqwuh wdx{ g*lqwìuíw/ fk÷pdjh hw lq dwlrq hqwudñqh ghv frh!flhqwv soxv
idleohv gdqv od irqfwlrq gh uìdfwlrq1 Fh uìvxowdw hvw hq dffrug dyhf oh sulqflsh gh
Eudlqdug/ pdlv od uìgxfwlrq ghv sdudpëwuhv hvw wuëv idleoh = od uìsrqvh rswlpdoh dx
wdx{ gh fk÷pdjh hw ã o*lq dwlrq hvw uìgxlwh gh 8( hqylurq1

Wdeohdx 51 Uìvxowdwv g*Hvwuhood ) Plvknlq +4<<<,

Uëjoh = � ' ���|3� n �Z EZ| � ZW� n �� E�| � �W�
Uëjoh 2 Srlgv vxu �� �Z ��

Fdv fhuwdlq 31<7 317: 031:3
Fdv lqfhuwdlq 31<7 3177 0319<

Uxghexvfk +5333, ìydoxh o*lpsruwdqfh gh o*lqfhuwlwxgh pxowlsolfdwlyh gdqv xq shwlw
prgëoh gh o*ìfrqrplh dpìulfdlqh 0 fhoxl gh Uxghexvfk ) Vyhqvvrq +4<<<, 0 hq uhwhqdqw
xqh uëjoh gh Wd|oru dyhf dmxvwhphqw sduwlho/

�| ' 4�|3� n E� � 4�
�
& n �ZZ| n �++|

�
Ohv uìvxowdwv gh Uxghexvfk vrqw udsshoìv gdqv oh wdeohdx 61 O*dmrxw g*lqfhuwlwxgh

vxu ohv frh!flhqwv qh prgl�h sdv dvvh} vljql�fdwlyhphqw ohv ydohxuv rswlpdohv ghv
sdudpëwuhv srxu d!uphu txh ohv dxwrulwìv prqìwdluhv vrqw uìhoohphqw soxv suxghqwhv1
Gh soxv oh sdudpëwuh 4c phvxudqw oh olvvdjh gx wdx{ g*lqwìuíw/ q*dxjphqwh sdv dyhf oh
ghjuì g*lqfhuwlwxgh/ frqwudluhphqw ã o*lqwxlwlrq gh Vdfn +4<<<,1

Wdeohdx 61 Uìvxowdwv gh Uxghexvfk +5333,

W|sh g*lqfhuwlwxgh �Z �+ 4
Dxfxqh 51;: 41;3 314;

Pxowlsolfdwlyh 51;5 41:5 3149

Vurxu +4<<<, ìwxglh o*lpsdfw gh o*lqfhuwlwxgh gdqv oh frqwh{wh g*xqh shwlwh ìfrqr0
plh rxyhuwh/ hq uhsuhqdqw oh prgëoh vxlydqw gx ã Edoo +4<<<, =

+|n� ' k++| � koo| � kee| n 0+c|n�

Z|n� ' Z| n q++| � qe Ee| � e|3�� n 0Zc|n�

e| ' �oo| n 0ec|

rü e| hvw oh orjdulwkph gx wdx{ gh fkdqjh uìho1 Vurxu xwlolvh o*h{suhvvlrq gh od uëjoh
rswlpdoh sursrvìh sdu Edoo/ vrlw o*Lqglfh ghv Frqglwlrqv Prqìwdluhv +LFP, =

�o| n E�� �� e| ' �+| n� EZ| n qee|�

Vurxu fdoleuh oh prgëoh hq v*lqvsludqw ghv grqqìhv fdqdglhqqhv: hw idlw o*k|srwkëvh
txh ohv sdudpëwuhv ko hw ke vrqw ghv yduldeohv doìdwrluhv gh pr|hqqhv uhvshfwlyhv 7ko

:�u @ 3=9/ �h @ 3=5/ �| @ 3=;/ �| @ 3=7/ �h @ 3=5/ �u @ 5=
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hw 7ke hw g*ìfduw w|sh jko hw jke1 Oh wdeohdx 7 uìfdslwxoh o*lpsdfw gh o*lqfhuwlwxgh
vxu oh sdudpëwuh � gh od uëjoh rswlpdoh/ l1h1 oh srlgv gx wdx{ g*lqwìuíw gdqv o*LFP1
Oruvtxh ohv sdudpëwuhv vrqw frqqxv dyhf fhuwlwxgh +suhplëuh oljqh gx wdeohdx, oh udwlr

�

E�� ��
hvw ìjdo ã 61 Od wurlvlëph oljqh prqwuh txh/ srxu xqh odujh sodjh gh ydohxuv

gh o*lqfhuwlwxgh gh ydohxu/ od suìvhqfh gh o*lqfhuwlwxgh d xq h�hw plqhxu vxu oh srlgv �
gdqv od uëjoh rswlpdoh1 F*hvw od fdv sdu h{hpsoh vl oh �w gh Vwxghqw� ghv sdudpëwuhv
hvw frpsulv hqwuh 4 hw 5/ vrlw xqh lqfhuwlwxgh iruwh pdlv qrq h{wuíph1 Gdqv oh píph
whpsv/ o*lqfhuwlwxgh vxu ohv frh!flhqwv gh wdx{ g*lqwìuíw hw gh wdx{ gh fkdqjh gdqv od
frxueh LV lpsoltxh txh od srolwltxh prqìwdluh uìsrqgh soxv suxghpphqw ã ghv fkrfv
g*lq dwlrq1

Wdeohdx 71 Uìvxowdwv gh Vurxu +4<<<,
7ko

jko

7ke
jke

�

E�� ��
4 4 6
4 4 5175
5 5 6146
5 4 5179
4 4 6175

Gdqv od oljqìh gh fhooh gh Uxghexvfk/ o*dqdo|vh gh Vkxhwulp ) Wkrpsvrq +4<<<,
xwlolvh xq prgëoh hpslultxh gh shwlwh wdlooh gh o*ìfrqrplh dxvwudolhqqh1 Ohxu prgëoh vh
sodfh hq ìfrqrplh rxyhuwh hw ohv pìfdqlvphv gh wudqvplvvlrq gh srolwltxh prqìwdluh
lqfoxhqw doruv ohv h�hwv gluhfwv hw lqgluhfwv gx wdx{ gh fkdqjh vxu o*lq dwlrq hw o*rxswxw
jds1 Lov suìvhqwhqw ohv irqfwlrqv gh uìsrqvh gx wdx{ g*lqwìuíw rswlpdo idfh ã gl�ìuhqwv
w|sh gh fkrfv +rxwsxw/ wdx{ gh fkdqjh/ sul{ g*lpsruwdwlrq/ lq dwlrq hw frþw gx wudydlo,
dyhf sxlv vdqv lqfhuwlwxgh pxowlsolfdwlyh1 Gdqv wrxv ohv fdv/ ohv uìsrqvhv vrqw soxv
yljrxuhxvhv oruvtxh o*lqfhuwlwxgh hvw sulvh hq frpswh gdqv oh prgëoh1 O*h{solfdwlrq
uìvlgh gdqv oh idlw txh gdqv ohxuv hvwlpdwlrqv/ o*lqfhuwlwxgh vxu oh sdudpëwuh g*lpsdfw
dvvrflìv dx wdx{ g*lqwìuíw hvw vrxyhqw grplqìh sdu fhooh d�hfwdqw ohv sdudpëwuhv gh
shuvlvwdqfh1 Frpph o*lqgltxh od vhfwlrq 715 fl0ghvvxv/ xqh whooh frq�jxudwlrq idyrulvh
o*rewhqwlrq gh uìvxowdwv rssrvìv dx sulqflsh gh Eudlqdug1

71615 Frqwu÷oh rswlpdo hw lqfhuwlwxgh pxowlsolfdwlyh gdqv ohv prgëohv
YDU

Ohv ìwxghv gh Vdfn +4<<;,/ Pduwlq ) Vdoprq +4<<<, hw Vùghuvwuùp +4<<<, v*dw0
wdfkhqw ã txdqwl�hu ohv h�hwv g*dwwìqxdwlrq gdqv oh fdguh gh prgëohv YDU +yhfwrulhov
dxwr0uìjuhvvliv, hw hq xwlolvdqw ghv uëjohv gh srolwltxh qrq frqwudlqwhv1 Fhv gl�ìuhqwv
dxwhxuv irqw o*k|srwkëvh txh oh yhfwhxu ~| gh glphqvlrq ? frpsruwdqw wrxwhv ohv yd0
uldeohv hqgrjëqhv vxlw xq surfhvvxv dxwruìjuhvvli olqìdluh dyhf ^ uhwdugv1 Oh prgëoh
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YDU v*ìfulw frpph vxlw/

~| ' � n
[̂
�'f

��~|3� n 1| +;,

Vdfn lqfoxw sdu h{hpsoh gdqv fh yhfwhxu ohv grqqìhv phqvxhoohv gh wdx{ gh furlvvdqfh
gh od surgxfwlrq lqgxvwulhooh E+|�/ gh wdx{ gh fk÷pdjh E�|�/ gh wdx{ g*lq dwlrq EZ|�/
g*xq wdx{ LSF ES|� hw gh wdx{ g*lqwìuíw gh frxuw whuph E�|�1 Gdqv fhwwh dssurfkh
o*lqfhuwlwxgh lqwhuylhqw ã wudyhuv xq judqg qrpeuh gh sdudpëwuhv/ hw od vwuxfwxuh gh
od pdwulfh gh yduldqfh0fryduldqfh hvw jìqìudoh1

Ohv ? � � ìtxdwlrqv vwuxfwxuhoohv shxyhqw íwuh ìfulwhv vrxv od iruph hvsdfh0ìwdw
jìqìudoh =

%|n� ' �%| n��| n a n 0| +<,

Sdu h{hpsoh gdqv Vdfn +5333, oh yhfwhxu g*ìwdw hvw
%| ' d+|c �|c Z|c S|c +|3�c �|3�c Z|3�c S|3�c �|3�c ���c +|3^c �|3^c Z|3^c S|3^c �|3^o1
Ohv dxwrulwìv prqìwdluhv fkhufkhqw ã plqlplvhu o*hvsìudqfh gh od vrpph ghv yd0

ohxuv ixwxuhv hvfrpswìhv g*xqh irqfwlrq gh shuwh txl hvw txdgudwltxh hq o*ìfduw gh
surgxfwlrq hw g*lq dwlrq +hw oh fdv ìfkìdqw gx wdx{ gh fk÷pdjh, sdu udssruw ã ohxuv
fleohv =

��?
t�|�

"

�'f

u ' .|

"[
�'f

�� E%|n� � %W��' E%|n� � %W� +43,

dyhf %W oh yhfwhxu ghv fleohv hw ' od pdwulfh gh suìiìuhqfh frqwhqdqw vxu vd gldjrqdoh
ohv srlgv d�hfwìv ã fkdtxh yduldeoh hw ghv }ìurv sduwrxw dloohxuv1 Od pìwkrgh gx
frqwu÷oh rswlpdo gdqv oh fdguh jìqìudo hq suìvhqfh g*lqfhuwlwxgh vxu ohv sdudpëwuhv
hvw suìvhqwìh hq Dqqh{h F1

D fkdtxh sìulrgh gh o*ìfkdqwloorq/ oh wdx{ g*lqwìuíw rswlpdo shxw íwuh frpsduì dx{
wdx{ g*lqwìuíw revhuyì1 Vdfn +4<<;, prqwuh txh od wudmhfwrluh rswlpdoh hvw ehdxfrxs
soxv yrodwloh txh fhooh revhuyìh klvwrultxhphqw vrxv o*k|srwkëvh g*devhqfh g*lqfhu0
wlwxgh vxu ohv sdudpëwuhv1 Fhshqgdqw hq lqwurgxlvdqw o*lqfhuwlwxgh pxowlsolfdwlyh �
yld od pdwulfh gh yduldqfh hvwlpìh �/ od yrodwlolwì ghv wdx{ rswlpdx{ hvw iruwhphqw
uìgxlwh hw od wudmhfwrluh rswlpdoh vh udssurfkh gh od wudmhfwrluh revhuyìh1 Hq rxwuh/
Vdfn wurxyh txh od uëjoh vxlylh hq suìvhqfh g*lqfhuwlwxgh pxowlsolfdwlyh E�6| � vh fdudf0
wìulvh sdu xqh uìdfwlrq lqlwldoh ã ghv fkrfv soxv shwlwh/ tx*hq suìvhqfh g*lqfhuwlwxgh
dgglwlyh E�@| �1

Pduwlq ) Vdoprq +4<<<, rqw dssoltxì od pìwkrgrorjlh gh Vdfn dx fdv gx Ur|dxph0
Xql hw wurxyhqw ghv uìvxowdwv vlplodluhv1 Ohxu prgëoh YDU lqfoxw o*lq dwlrq/ o*rxwsxw
jds/ xq wdx{ gh fkdqjh hw oh wdx{ g*lqwìuíw r!flho1 Od edqtxh fhqwudoh hvw fhqvìh
q*dyrlu tx*xq vhxo remhfwli = fhoxl gh plqlplvhu o*hvsìudqfh gx fduuì gh o*ìfduw gh o*lq0
 dwlrq ã vd fleoh1 Ohv PFR vrqw xwlolvìv d�q g*hvwlphu xq YDU ã xq uhwdug/ hw od
pdwulfh gh yduldqfh hvw frqvlgìuìh frpph xqh phvxuh gh o*lqfhuwlwxgh pxowlsolfdwlyh1
Ohv frh!flhqwv gh uìsrqvh frqwhpsrudlqh ã o*lq dwlrq hw dx wdx{ gh fkdqjh vrqw lghq0
wltxhv srxu ohv uëjohv hvwlpìh hw rswlpdoh/ dyhf hw vdqv lqfhuwlwxgh vxu ohv sdudpëwuhv1
Hq uhydqfkh od suìvhqfh g*xq h�hw gh frqvhuydwlvph vh pdlqihvwh gdqv od uìdfwlrq
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dx{ yduldeohv uhwdugìhv = od soxsduw ghv frh!flhqwv ghv yduldeohv g*ìwdw uhwdugìhv rqw
oh píph vljqh hw vrqw 0 hqylurq ghx{ irlv 0 soxv shwlwv hq ydohxu devroxh srxu od
uëjoh dyhf lqfhuwlwxgh vxu ohv sdudpëwuhv1 Hq�q/ qrxv qrwrqv gdqv fhwwh ìwxgh txh ohv
frh!flhqwv gh od uëjoh dyhf lqfhuwlwxgh pxowlsolfdwlyh vrqw jìqìudohphqw surfkhv gh
fhx{ gh od irqfwlrq gh uìdfwlrq hvwlpìh1 Fhshqgdqw gdqv o*ìwxgh gh Pduwlq ) Vdoprq/
fhuwdlqv ghv sdudpëwuhv gdqv od irqfwlrq rqw xqh dpsohxu rx xq vljqh shx xvxho1

Vùghuvwuùp +4<<<, xwlolvh xq prgëoh YDU ã wurlv yduldeohv +rxwsxw jds/ wdx{
g*lq dwlrq hw wdx{ g*lqwìuíw gh frxuw whuph, hw rewlhqw ghv uìvxowdwv gh píph qdwxuh1
Ghx{ yhuvlrqv gx YDU vrqw hvwlpìhv = gdqv od yhuvlrq frqwudlqwh gx YDU/ o*rxwsxw jds
gìshqg ã orqj whuph gx wdx{ uìho hw qrq qrplqdo/ hw o*lq dwlrq qh gìshqg sdv gx wdx{
g*lqwìuíw qrplqdo1 Ohv uìvxowdwv gh od yhuvlrq qrq frqwudlqwh gx YDU vrqw suìvhqwìv
gdqv oh wdeohdx 81 Frpsdudwlyhphqw dx fdv gh o*lqfhuwlwxgh dgglwlyh/ ohv frh!flhqwv
vrxv lqfhuwlwxgh pxowlsolfdwlyh vrqw frqvlgìudeohphqw soxv shwlwv/ hw wìprljqhqw g*xqh
srolwltxh qhwwhphqw prlqv djuhvvlyh1

Wdeohdx 81 Uìvxowdwv gh Vùghuvwuùp +4<<<,

Dgglwlyh Pxowlsolfdwli Hvwlpì
+| 61<59 4166< 31798
+|3� 0314<7 03147< 031338
+|32 031;6; 3159: 031479
+|3� 031573 03143; 31379

Z| 414:6 31843 313;9
Z|3� 318<; 3148< 031343
Z|32 31895 31539 31455
Z|3� 315<8 3147; 31336

�|3� 031647 03149: 31<5<
�|32 319;7 3156: 0315<4
�|3� 03156; 0313;8 315<3

Dlqvl/ ã o*lqyhuvh ghv dqdo|vhv h�hfwxìhv ã o*dlgh gh prgëohv sduflprqlhx{/ ohv
ìwxghv v*dssx|dqw vxu ghv prgëohv YDU vrxwlhqqhqw odujhphqw oh sulqflsh gh frqvhu0
ydwlvph1 Fhfl shxw v*h{soltxhu sdu oh vlpsoh idlw tx*xq fhuwdlq qrpeuh gh frh!flhqwv
gx YDU qh vrqw sdv vljql�fdwliv pdlv txh ohxuv ìfduw0w|shv vrqw wrxw gh píph sulv
hq frpswh gdqv oh fdofxo gh od irqfwlrq gh uìdfwlrq = o*lqfhuwlwxgh hvw suredeohphqw
vxuìydoxìh/ dlgdqw od ydolglwì gx sulqflsh gh Eudlqdug1 Dx wrwdo fhwwh uhyxh g*ìwxghv
ìfrqrpìwultxhv vrxoljqh o*devhqfh gh frqvhqvxv vxu od sruwìh hpslultxh gx sulqflsh
gh frqvhuydwlvph1
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8 H{whqvlrqv = dssuhqwlvvdjh hw frqwu÷oh urexvwh

Fhwwh ghuqlëuh vhfwlrq suìvhqwh ghx{ grpdlqhv gh uhfkhufkh d|dqw idlw o*remhw gh
gìyhorsshphqw uìfhqwv = o*lqfhuwlwxgh dyhf dssuhqwlvvdjh/ hw o*dssurfkh sdu oh frqwu÷oh
urexvwh1 Lov rqw hq frppxq g*dyrlu surgxlw ghv wudydx{ frqfoxdqw ã o*rswlpdolwì g*xqh
srolwltxh djjuhvvlyh hq suìvhqfh g*lqfhuwlwxgh1 Sdu dloohxuv/ fhv ghx{ w|shv g*dssurfkh
uhoëyhqw gh whfkqltxhv pdwkìpdwltxhv frpsoh{hv hw ohv wudydx{ hpslultxhv gìulyìv gh
fhv dqdo|vhv vrqw uhodwlyhphqw shx qrpeuhx{1

814 Od g|qdpltxh gh o*lqfhuwlwxgh hw gh o*dssuhqwlvvdjh

81414 O*dssuhqwlvvdjh dfwli

O*lqwurgxfwlrq g*xq frpsruwhphqw g*dssuhqwlvvdjh �dfwli� gh od sduw ghv dxwrulwìv
prqìwdluhv d frqgxlw fhuwdlqv dxwhxuv ã phwwuh hq fdxvh od uhfrppdqgdwlrq gh Eudl0
qdug hq idyhxu gx frqvhuydwlvph1 Ehuwrffkl ) Vsdjdw +4<<6, rqw qrwdpphqw vxjjìuì
tx*hq suìvhqfh g*lqfhuwlwxgh/ od srolwltxh rswlpdoh shxw íwuh soxv dfwlylvwh/ hq udlvrq
g*xq frpsruwhphqw g*h{sìulphqwdwlrq gh od edqtxh fhqwudoh1 Hq h�hw/ o*ìfrqrplh ã
fkdtxh lqvwdqw surgxlw gh o*lqirupdwlrq/ txh ohv djhqwv shxyhqw xwlolvhu srxu uìgxluh
ohxu lqfhuwlwxgh dx vxmhw gh o*ìfrqrplh1 Pdlv od edqtxh fhqwudoh vh glvwlqjxh ghv dxwuhv
djhqwv gdqv od phvxuh rü ohv fkrl{ gh srolwltxh prqìwdluh tx*hooh h�hfwxh shxyhqw oxl
shuphwwuh gh uìyìohu gh o*lqirupdwlrq vxu ohv sdudpëwuhv jrxyhuqdqw o*ìyroxwlrq pd0
furìfrqrpltxh1 Od edqtxh fhqwudoh shxw gëv oruv dlqvl vh olyuhu ã ghv h{sìulphqwdwlrqv
ylvdqw ã uìyìohu ohv ydohxuv ghv pxowlsolfdwhxuv1 Hooh hvw glwh hqjdjìh gdqv xq �dssuhq0
wlvvdjh dfwli�1 Sdu rssrvlwlrq ohv vhfwlrqv suìfìghqwhv vxssrvdlhqw lpsolflwhphqw xq
�dssuhqwlvvdjh sdvvli� = od edqtxh fhqwudoh ìwdlw vxvfhswleoh gh uìylvhu ã fkdtxh gdwh
ohv hvwlpdwlrqv ghv sdudpëwuhv/ pdlv ljqrudlw o*lpsdfw gh vd srolwltxh vxu oh surfhvvxv
g*dssuhqwlvvdjh1

O*lqwxlwlrq sulqflsdoh gh od olwwìudwxuh vxu o*dssuhqwlvvdjh dfwli hvw tx*xqh srolwltxh
soxv djuhvvlyh shxw íwuh rswlpdoh hq suìvhqfh g*lqfhuwlwxgh fdu hooh shuphw gh uìyì0
ohu udslghphqw od vwuxfwxuh gh o*ìfrqrplh1 Fhshqgdqw gh whoohv h{sìulphqwdwlrqv vrqw
frþwhxvhv = lo idxw dffhswhu xqh iruwh yrodwlolwì ghv yduldeohv remhfwliv ã frxuw whuph
+ghv sdudpëwuhv frpph oh wdx{ gh suìiìuhqfh srxu oh suìvhqw rx oh yroxph g*lqfhuwl0
wxgh vrqw ghv ìoìphqwv fuxfldx{,1 O*h{sìulphqwdwlrq uhqg gëv oruv soxv frpsoh{h oh
sureoëph gh plqlplvdwlrq gh shuwh ghv dxwrulwìv prqìwdluhv1 Hoohv wlhqqhqw frpswh gh
pdqlëuh rswlpdoh gh o*lqirupdwlrq uìyìoìh sdu ohv h�hwv gh srolwltxh/ hq xwlolvdqw xqh
uëjoh gh Ed|hv d�q g*dfwxdolvhu ohxu frqqdlvvdqfh gh od vwuxfwxuh gh o*ìfrqrplh1 Gdqv
fh frqwh{wh/ ã fkdtxh ìwdsh gx surfhvvxv/ lo | d xq duelwudjh hqwuh od plqlplvdwlrq
gh o*remhfwli lqvwdqwdqì/ hw od ydohxu gh o*lqirupdwlrq txl shxw íwuh rewhqxh ã wudyhuv
xqh srolwltxh dfwlylvwh1

Fhw duelwudjh hvw looxvwuì gh idêrq vlpsoh/ gdqv oh fdv gh qrwuh iruph uìgxlwh/ sdu od
�jxuh 61 Vxssrvrqv txh o*dxwrulwì prqìwdluh glvsrvh gh ghx{ prgëohv gh o*ìfrqrplh/
qrwìv 4 hw 5/ pdlv ljqruh ohtxho jrxyhuqh yìulwdeohphqw o*ìfrqrplh1 Oh prgëoh 4 hw
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oh prgëoh 5 vrqw fdudfwìulvìv uhvshfwlyhphqw sdu ohv sdudpëwuhv +k�c q�, hw +k2c q2,
lqfrqqxv pdlv frqvwdqwv gdqv oh whpsv1 Vxssrvrqv gh soxv txh od edqtxh idlw idfh
ã ghv fkrfv dgglwliv g*dpsolwxgh olplwìh1 O*ìfrqrplh vh vlwxh lqlwldohphqw dx srlqw
D/ txl hvw qìfhvvdluhphqw ã o*lqwhuvhfwlrq ghv ghx{ iruphv uìgxlwhv srvvleohv +fdu od
edqtxh fhqwudoh revhuyh o*lq dwlrq hw oh wdx{ g*lqwìuíw frqwhpsrudlqv,1 Vl od edqtxh
fhqwudoh pëqh xqh srolwltxh djjuhvvlyh 0 �{hu oh wdx{ g*lqwìuíw dx qlyhdx o� 0 ghx{
frq�jxudwlrqv vrqw srvvleohv1 Vrlw oh prgëoh 4 uìjlw h�hfwlyhphqw o*ìfrqrplh1 Gdqv
fh fdv/ hq w.4/ od edqtxh fhqwudoh dwwhlqw vrq remhfwli +srlqw F,/ dx{ doìdv dgglwliv
suëv1 Vl oh yudl prgëoh hvw hq idlw oh prgëoh 5/ o*ìfrqrplh vh srvlwlrqqh doruv dx srlqw
G hw od edqtxh fhqwudoh hqfrxuw xqh shuwh wuëv lpsruwdqwh1 Wrxwhirlv/ gdqv fhwwh
frq�jxudwlrq oh yudl prgëoh gh o*ìfrqrplh hvw uìyìoì1 D wrxwhv ohv sìulrghv vxlydqwhv
od edqtxh fhqwudoh shxw dwwhlqguh vrq remhfwli1 Sdu frqwudvwh/ vl od edqtxh fhqwudoh
fkrlvlw lqlwldohphqw xqh srolwltxh suxghqwh +�{hu oh wdx{ g*lqwìuíw dx qlyhdx o2,/ hooh
srvlwlrqqhud o*ìfrqrplh dx yrlvlqdjh gx srlqw E vl oh prgëoh 5 hvw oh yudl1 Pdlv frpswh
whqx gh od suìvhqfh gh fkrfv dgglwliv/ hooh qh srxuud glvfulplqhu hqwuh ohv ghx{ uìjlphv/
hw vh wurxyhud ã od sìulrgh vxlydqwh gdqv xqh vlwxdwlrq g*lqfhuwlwxgh1 Dx wrwdo/ vl od
edqtxh fhqwudoh d�hfwh xq srlgv vljql�fdwli dx ixwxu/ od srolwltxh g*h{sìulphqwdwlrq
hvw frþwhxvh ã frxuw whuph pdlv h!fdfh ã pr|hq whuph1
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81415 Txhotxhv gìyhorsshphqw uìfhqwv

D fh mrxu lo | d shx gh uìvxowdwv wkìrultxhv jìqìudx{ srxu fdudfwìulvhu od srol0
wltxh dyhf dssuhqwlvvdjh1 O*ìwxgh ghv g|qdpltxhv g*dssuhqwlvvdjh hvw whfkqltxhphqw
wuëv frpsoh{h/ píph oruvtxh oh prgëoh xwlolvì hvw vlpsoh1 Hq h�hw gdqv fh fdguh od
uìvroxwlrq g*xq sureoëph gh surjudppdwlrq g|qdpltxh vh frpelqh dyhf fhooh g*xq
sureoëph g*h{wudfwlrq gh o*lqirupdwlrq hw ohv ghx{ glphqvlrqv qh shxyhqw íwuh vìsd0
uìhv1 Zlhodqg +5333d, d suìvhqwì xq dojrulwkph gh uìvroxwlrq gh fh w|sh gh prgëoh/
grqw o*Dqqh{h G irxuqlw xq dshuêx1

Ohv suhplhuv wudydx{ rqw frqfhuqì ghv prgëohv vlpsohv rü ohv dxwrulwìv prqìwdluhv
frqwu÷ohqw o*lq dwlrq EZ|� hq xwlolvdqw od pdvvh prqìwdluh E6|� = Z| ' 7Zn@|nK|6|n0|/
+ohv sdudpëwuhv @| hw K| ìwdqw doìdwrluhv ,1 Gdqv xq who prgëoh Ehuwrffkl ) Vsdjdw
+4<<6, prqwuhqw txh ohv uëjohv gh pdvvh prqìwdluh �{h vrqw grplqìhv sdu ghv uëjohv
gh uìdfwlrq txl suhqqhqw hq frpswh od ydohxu gh o*lqirupdwlrq glvsrqleoh hw gh vhv
ìyroxwlrqv1 Edoyhuv ) Frvlpdqr +4<<7, rqw xwlolvì xq prgëoh dqdorjxh/ od uhodwlrq
hqwuh furlvvdqfh gh od prqqdlh hw lq dwlrq yduldqw wrxwhirlv dyhf oh whpsv +k| hw
q| vxlyhqw xq �- E�� gh pr|hqqh qxooh,1 Ohv dxwhxuv ìwxglhqw od srolwltxh rswlpdoh
dyhf dssuhqwlvvdjh/ hq vxssrvdqw txh vhxoh o*lq dwlrq qrq0dqwlflsìh hvw frþwhxvh1 Lov
rewlhqqhqw txh od srolwltxh prqìwdluh rswlpdoh hvw fdudfwìulvìh sdu xqh glplqxwlrq
gh od furlvvdqfh prqìwdluh prlqv udslgh txh od srolwltxh �djjuhvvlyh� ylvdqw ã �{hu
fhooh0fl ã }ìur/ pdlv soxv udslgh txh gdqv oh fdv gh od srolwltxh �p|rsh� ljqrudqw ohv
jdlqv gh o*dssuhqwlvvdjh1

Xqh vìulh gh frqwulexwlrqv soxv uìfhqwh gh Zlhodqg +4<<;/ 5333d/ 5333e, hvw sdu0
wlfxolëuhphqw lqwìuhvvdqwh gdqv oh suìvhqw frqwh{wh fdu hooh vh sodfh gdqv oh fdguh ghv
uëjohv gh wdx{ g*lqwìuíw1 Zlhodqg +4<<;, dssoltxh od pìwkrgrorjlh gìyhorssìh gdqv
Zlhodqg +5333d, ã o*lpsdfw gh o*lqfhuwlwxgh uhodwlyh dx{ wdx{ gh fk÷pdjh qdwxuho vxu
od srolwltxh rswlpdoh1 Oh prgëoh xwlolvì hvw surfkh gh od iruph uìgxlwh +IU,1 Lo v*djlw
gh od frxueh gh Skloolsv vxlydqwh =

Z| ' Z|3� n q� E�
W
| � �|� n 0|

rü oh wdx{ gh fk÷pdjh qdwxuho �W| vxlw xqh pdufkh doìdwrluh1 Ohv dxwrulwìv prqìwdluhv
qh frqqdlvvhqw sdv od ydohxu gh �W| hw q� hw grlyhqw grqf ohv hvwlphu1 Hq udlvrq gx fd0
udfwëuh lqwhuwhpsruho gx sureoëph/ ohv hvwlpdwlrqv ixwxuhv gh fhv sdudpëwuhv hqwuhqw
gdqv od irqfwlrq remhfwli gh od edqtxhv fhqwudoh1 Ru +yrlu Dqqh{h G, fhv hvwlpdwlrqv
ixwxuhv gìshqghqw gh idêrq wuëv qrq olqìdluh ghv dfwlrqv sulvhv dxmrxug*kxl1 Gdqv
xq frqwh{wh g*dssuhqwlvvdjh sdvvli/ Zlhodqg wurxyh txh/ frqirupìphqw dx sulqflsh
gh Eudlqdug/ od srolwltxh rswlpdoh hvw frqvhuydwulfh uhodwlyhphqw dx fdv g*ìtxlydohqw
fhuwdlq1 Fhshqgdqw/ gdqv xq fdguh g|qdpltxh gdqv ohtxho ohv dxwrulwìv prqìwdluhv
suhqqhqw h{solflwhphqw hq frpswh ohv lpsdfwv gh ohxu srolwltxh vxu oh qlyhdx g*ds0
suhqwlvvdjh ixwxu/ od srolwltxh rswlpdoh hvw lqwhupìgldluh hqwuh od srolwltxh gx fdguh
vwdwltxh hw fhooh rewhqxh hq ìtxlydohqw0fhuwdlq1
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Zlhodqg +5333, frqgxlw sdu dloohxuv ghv vlpxodwlrqv g|qdpltxhv ghv gìflvlrqv gh
srolwltxh prqìwdluh gdqv xq prgëoh fdoleuì gh o*ìfrqrplh doohpdqgh1 Od uìxql�fdwlrq
doohpdqgh gh 4<<3 hvw hq h�hw xqh frq�jxudwlrq rü od edqtxh fhqwudoh idlw idfh ã
xq fkdqjhphqw vwuxfwxuho pdmhxu hw ã xq dffurlvvhphqw gh o*lqfhuwlwxgh vxu oh irqf0
wlrqqhphqw gh o*ìfrqrplh1 Ohv vlpxodwlrqv looxvwuhqw tx*xq dssuhqwlvvdjh sdvvli gh od
sduw gh od edqtxh fhqwudoh shxw frqgxluh ã ghv ìfduwv shuvlvwdqwv hqwuh o*remhfwli ylvì
sdu od edqtxh fhqwudoh hw od uìdolvdwlrq1 Fh eldlv hvw gþ ã xq ìfduw gxudeoh hqwuh oh
yudl prgëoh hw o*hvwlpdwlrq ghv sdudpëwuhv sdu od edqtxh fhqwudoh1 Hq h�hw hq udlvrq
g*xq srolwltxh suxghqwh/ od edqtxh fhqwudoh qh idlw ydulhu txh idleohphqw o*lqvwux0
phqw gh srolwltxh1 Frpph gdqv oh fdv gx judskltxh 6/ ohv revhuydwlrqv dglwlrqqhoohv
frqwlhqqhqw shx g*lqirupdwlrq/ hw ohv sdudpëwuhv ghphxuhqw shx suìflvìphqw hvwlpìv1
Gëv oruv ohv hvwlpdwlrqv lqlwldohv huurqìhv ghv sdudpëwuhv vrqw shx uìylvìhv/ hw oh eldv
lqlwldo/ dlqvl txh od shufhswlrq sdu od edqtxh fhqwudoh gh yduldqfhv ìohyìhv/ whqghqw ã
shuvlvwhu1 Zlhodqg vxjjëuh txh fh pìfdqlvph irxuqlw xqh lqwhusuìwdwlrq gh od gìulyh
gh o*lq dwlrq hw gh od pdvvh prqìwdluh sdu udssruw dx{ remhfwliv dsuëv od uìxql�0
fdwlrq doohpdqgh1 D o*lqyhuvh/ xqh srolwltxh fdudfwìulvìh sdu xq dssuhqwlvvdjh dfwli
dxudlw shuplv xq dssuhqwlvvdjh soxv udslgh ghv qrxyhdx{ sdudpëwuhv irqgdphqwdx{
gh o*ìfrqrplh1

Xqh txhvwlrq dwwhqdqwh hvw gh vdyrlu vl oh frpsruwhphqw revhuyì ghv edqtxhv
fhqwudohv uìsrqg h�hfwlyhphqw ã xqh orjltxh g*dssuhqwlvvdjh hw g*h{sìulphqwdwlrq1
O*lgìh g*xqh h{sìulphqwdwlrq gìoleìuìh gh od sduw ghv dxwrulwìv prqìwdluhv vhpeoh
shx fruuhvsrqguh dyhf od sudwltxh hpslultxh gh od srolwltxh prqìwdluh1 Vdfn +4<<;/e,
suìvhqwh wrxwhirlv txhotxhv ìoìphqwv gdqv fh vhqv1 Frpph ghv prgl�fdwlrqv dfwlyhv
ghv wdx{ g*lqwìuíw shuphwwhqw dx{ dxwrulwìv prqìwdluhv gh frqqdñwuh soxv h!fdfh0
phqw ohv pxowlsolfdwhxuv gh srolwltxh/ xqh suìglfwlrq gx prgëoh hvw txh ohv sìulrghv
gh prxyhphqwv dfwliv ghv wdx{ shuphwwhqw gh uìgxluh o*lqfhuwlwxgh vljql�fdwlyhphqw1
Hoohv grlyhqw grqf íwuh vxlylhv g*xqh srolwltxh prlqv judgxhooh fdudfwìulvìh sdu xq
prlqguh olvvdjh ghv wdx{1 Vdfn irxuqlw ghv uìvxowdwv hpslultxhv ìwd|dqw fhwwh suì0
glfwlrq1 Hq h�hw/ vxu od edvh g*hvwlpdwlrq gh vd uëjoh sdu ohv prlqguhv fduuìv vxu od
sìulrgh 4<;: =7 0 4<<: =7/ lo prqwuh +wdeohdx 9, tx*lo | d xqh uhodwlrq lqyhuvh hqwuh oh
ghjuì gh olvvdjh ghv wdx{ g*lqwìuíw hw xqh phvxuh gh o*dfwlylwì sdvvìh hw uìfhqwh gh fhv
wdx{
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Wdeohdx 91 Uìvxowdwv gh Vdfn +4<<;,
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Dx wrwdo/ od srolwltxh rswlpdoh lqfoxdqw gh o*dssuhqwlvvdjh hvw soxv djuhvvlyh txh
od srolwltxh prqìwdluh hq lqfhuwlwxgh pxowlsolfdwlyh/ pdlv prlqv djuhvvlyh txh od sr0
olwltxh hq ìtxlydohqw0fhuwdlq1

815 Od srolwltxh prqìwdluh idfh ã xqh lqfhuwlwxgh udglfdoh =

o*dssurfkh gx frqwu÷oh urexvwh

81514 Sulqflsh

Wrxwhv ohv suìfìghqwhv dqdo|vhv vxssrvhqw txh od edqtxh fhqwudoh shxw dvvljqhu xqh
glvwulexwlrq gh suredelolwì �d sulrul� Ex�/ vxu o*hqvhpeoh ghv mhx{ gh sdudpëwuhv/ l1h1
ghv prgëohv/ srvvleohv +�,1 Hoohv uhoëyhqw lpsolflwhphqw g*xqh dssurfkh ed|ìvlhqqh1
Hq qrwdqw 6 xq prgëoh sduwlfxolhu gh o*hqvhpeoh � / s 5 8 xqh srolwltxh prqìwdluh
g*xq hqvhpeoh 8 gh srolwltxhv srvvleohv hw u xqh irqfwlrq gh shuwh +hvsìuìh, doruv
u E6c o� uhsuìvhqwh od shuwh hvsìuìh gh od srolwltxh s gdqv oh prgëoh 6c hw od shuwh
hvsìuìh srxu xqh srolwltxh grqqìh hvw

.�u Esc6� '
]
6M�

u Esc6� _x E6�

Od srolwltxh rswlpdoh sW hvw doruv od vroxwlrq gx surjudpph vxlydqw

4�?
sM8

.�u Esc6� +44,

Fhwwh dssurfkh frpsruwh xqh olplwh fodluh = gdqv fhuwdlqhv vlwxdwlrqv/ od edqtxh
fhqwudoh shxw q*dyrlu dxfxq d sulrul vxu od glvwulexwlrq ghv sdudpëwuhv1 Oh whuph
g*lqfhuwlwxgh �dx vhqv gh Nqljkw� hvw vrxyhqw hpsor|ì srxu gìfuluh fhwwh vlwxdwlrq
g*lqfhuwlwxgh soxv udglfdoh1

Ghx{ pìwkrgrorjlhv rqw ìwì vxlylhv srxu sursrvhu xqh pìwkrgh urexvwh gdqv xq
who frqwh{wh1 Od suhplëuh/ xwlolvìh sdu Ohylq/ Zlhodqg hw Zlooldpv +4<<<, frqvlvwh ã
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frqvlgìuhu xq mhx gh uëjohv gh srolwltxh prqìwdluhv grqqì hw ã hq h{dplqhu ohv shu0
irupdqfhv dx vhlq gh gl�ìuhqwv prgëohv pdfurìfrqrpltxhv dowhuqdwliv1 Od sulqflsdoh
frqfoxvlrq gh Ohylq/ Zlhodqg hw Zlooldpv +4<<<, hvw txh ohv uëjohv vlpsohv vrqw ohv
soxv urexvwhv ã o*lqfhuwlwxgh vxu oh prgëoh1 Od vhfrqgh pìwkrgh/ glwh gx frqwu÷oh ur0
exvwh/ gì�qlw soxv v|vwìpdwltxhphqw xq hqvhpeoh jìqìudo ghv prgëohv srvvleohv1 Vdqv
d�hfwhu dxfxqh phvxuh gh suredelolwì d sulrul vxu fhw hqvhpeoh/ oh frqwu÷oh urexvwh vh
frqfhqwuh vxu od shuwh pd{lpdoh srxu xqh srolwltxh o grqqìh1 Oh sluh prgëoh srvvleoh
srxu xqh srolwltxh grqqìh/ 	6 Es� hvw gì�ql sdu

	6 Es� ' @h} 4@ 
6M�

u Esc6�

Oh sureoëph g*rswlplvdwlrq hvw gh w|sh �plqlpd{�1 Od srolwltxh rswlpdoh 	s hvw od
srolwltxh txl plqlplvh od shuwh pd{lpdoh f*hvw ã gluh =

4�?
sM8

4@ 
6M�

u Esc6�

vrlw 	s ' @h} 4�?
sM8

u Esc 	6 Es �� +45,

Od srolwltxh rswlpdoh vhud xqh irqfwlrq gh � o*hqvhpeoh ghv prgëohv srvvleohv
gì�ql d sulrul/ gh u1 Od plvh hq rhxyuh gh od pìwkrgh gx frqwu÷oh urexvwh hvw whfkql0
txhphqw wuëv frpsoh{h/ píph srxu ghv prgëohv dvvh} vlpsohv1 Lo idxw wrxwhirlv qrwhu
txh o*dssurfkh gx frqwu÷oh urexvwh shuphw gh wudlwhu o*lqfhuwlwxgh pxowlsolfdwlyh gdqv
oh fdguh gh prgëohv iruzdug0orrnlqj/ fh txl ã qrwuh frqqdlvvdqfh q*d sdv ìwì hqwuhsulv
gdqv oh fdv gh o*dssurfkh ed|ìvlhqqh gh o*dqdo|vh gh o*lqfhuwlwxgh1

81515 Dssolfdwlrq

Hq v*lqvsludqw gh Vyhqvvrq +5333,/ qrxv dssoltxrqv fhwwh pìwkrgh ã od iruph
uìgxlwh E8-� =

Z|n� ' qZZ| � koo| n 0|n�

Rq vxssrvh frqqx o*lqwhuydooh ghv ydohxuv srvvleohv srxu qZ hw ko pdlv sdv ohxuv
yudlhv ydohxuv1 Vrlw ohv vxssruwv gì�qlv frpph qZ 5 dqZc�c qZc2o hw ko 5 dkoc�c koc2o rü
f 	 qZc� 	 qZc2 hw f 	 koc� 	 koc21

Ohv prgëohv shxyhqw íwuh lqgh{ìv sdu 6 ' EqZc ko� hw o*hqvhpeoh ghv prgëohv
srvvleohv hvw grqqì sdu =

� �
q
6 ' EqZc ko� mqZc� 	 qZ 	 qZc2c koc� 	 ko 	 koc2

r
O*hqvhpeoh ghv srolwltxhv 8 hvw grqqì sdu o| ' sZ| dyhf s � f/ dxwuhphqw glw

8 � is ms � fj
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Gdqv oh fdguh gx frqwu÷oh urexvwh/ vìohfwlrqqhu od srolwltxh rswlpdoh uhylhqw ã
v*hqjdjhu lqlwldohphqw vxu xqh srolwltxh 	s 5 8 txl plqlplvhud od shuwh vrfldoh gx sluh
prgëoh gh o*hqvhpeoh =

	s ' @h} 4�?
sM8

4@ 
EqZ cko�M�

u Es (qZc ko�

O*remhfwli ghv dxwrulwìv prqìwdluhv ìwdqw gh plqlplvhu od yduldqfh gh o*lq dwlrq
ixwxuh/ od irqfwlrq gh shuwh hvw whooh txh

u Es (qZc ko� �
�

� � EqZ n kos�
2j

2
0 +46,

Wrxwh fkrvh ìjdoh sdu dloohxuv/ od phloohxuh srolwltxh uhylhqw ã plqlplvhu mqZ � kos m/
wdqglv txh oh sluh prgëoh hvw fhoxl txl pd{lplvh fhwwh h{suhvvlrq1 Hq qrwdqw 	6 Es � oh
sluh ghv prgëohv txhooh txh vrlw od uëjoh s /

	6 Es� ' @h} 4@ 
EqZ cko�M�

mqZ � kos m +47,

Srxu xq s +srvlwli, grqqì/ frpph mqZ � kos m ' 4@ EqZ�kosc kos�qZ�c oh pd{lpxp

hvw dwwhlqw hq 4@ 
�
qZc2 � koc�sc koc2s � qZc�

�
1 Srxu plqlplvhu hq s fhwwh h{suhvvlrq/

lo frqylhqw gh uhwhqlu oh srlqw g*lqwhuvhfwlrq ghv ghx{ frxuehv vrlw

s '
qZc� n qZc2
koc� n koc2

Od irqfwlrq gh uìdfwlrq rswlpdoh hvw grqf =

o| ' E
qZc� n qZc2
koc� n koc2

�Z| +48,

Hq frpsdudqw ã +5, qrxv srxyrqv irupxohu ghx{ uhpdutxhv1 G*xqh sduw/ vl od
glvwulexwlrq gh qZ hw ko hvw v|pìwultxh od srolwltxh rewhqxh hvw lghqwltxh ã fhooh
g*ìtxlydohqw fhuwdlq1 Vl fhv glvwulexwlrqv vrqw dv|pìwultxhv od srolwltxh srxuud íwuh
soxv suxghqwh rx soxv djuhvvlyh vhorq oh fdv1 G*dxwuh sduw/ od srolwltxh rswlpdoh gìshqg
ghv eruqhv gh o*hqvhpeoh ghv prgëohv srvvleohv hw gìshqg grqf fuxfldohphqw gh od
gì�qlwlrq lpsrvìh ã fhw hqvhpeoh1

81516 Od srolwltxh urexvwh = xqh srolwltxh djuhvvlyh B

D sulrul od pìwkrgh gx frqwu÷oh urexvwh qh surgxlw dxfxq uìvxowdw jìqìudo txdqw
ã od qdwxuh gh o*lpsdfw g*xqh lqfhuwlwxgh vxu ohv gìflvlrqv gh srolwltxh prqìwdluh1
Fhshqgdqw/ gl�ìuhqwhv ìwxghv/ dssoltxdqw od pìwkrgh gx frqwu÷oh urexvwh ã ghv pr0
gëohv dssoltxìv wkìrultxhv rx hpslultxhv/ vhpeohqw frqyhujhu srxu lqgltxhu txh gdqv
oh fdv ghv prgëohv xvxhoohphqw xwlolvìv srxu o*dqdo|vh gh od srolwltxh prqìwdluh/ od
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srolwltxh urexvwh hvw soxv djuhvvlyh txh od srolwltxh �ìtxlydohqw0fhuwdlq�1 Lo idxw qrwhu
txh o*lqfhuwlwxgh dqdo|vìh gdqv fhv ìwxghv hvw soxv rx prlqv �vwuxfwxuìh� vhorq ohv
fdv = hooh shxw suhqguh od iruph g*xqh lqfhuwlwxgh vxu fhuwdlq sdudpëwuhv suìflv rx
elhq od iruph g*xqh huuhxu gh vsìfl�fdwlrq gh iruph wuëv jìqìudoh/ uhsuìvhqwì sdu ghv
yduldeohv rplvhv rx o*dmrþw dx prgëoh gh fkrfv dxwrfruuìoìv1

Vwrfn +4<<<, xwlolvh xq prgëoh vw|olvì gh w|sh LV0frxueh gh Skloolsv1 Lo prqwuh txh
od srolwltxh plqlpd{ rswlpdoh hvw fhooh txl fruuhvsrqg dx mhx gh sdudpëwuhv srxu oh0
txho od srolwltxh prqìwdluh d oh prlqv g*lpsdfw vxu o*lq dwlrq1 Od srolwltxh prqìwdluh
dvvrflìh hvw fhooh fdudfwìulvìh sdu ohv ydohxuv ghv frh!flhqwv ohv soxv ìohyìv gh od irqf0
wlrq gh uìdfwlrq +�Z ' ��HS hw �+ ' ��eH srxu o*dssurfkh plqlpd{ frqwuh �Z ' ��e�
hw �+ ' ��Sf srxu o*dssurfkh ed|ìvlhqqh,1 Vdujhqw +4<<<, dssoltxh od pìwkrgh gx
frqwu÷oh urexvwh dx prgëoh dqdo|vì sdu Edoo +4<<<,1 Od pìwkrgh hpsor|ìh gì�qlw xq
sdudpëwuh gh suìiìuhqfh srxu od urexvwhvvh txl shuphw gh uhwurxyhu frpph fdv sdu0
wlfxolhuv o*dssurfkh ed|ìvlhqqh dlqvl txh o*dssurfkh plqlpd{ xvxhooh1 Ohv sdudpëwuhv
gh od uëjoh gh Wd|oru rswlplvìh dxjphqwhqw txdqg od suìiìuhqfh srxu od urexvwhvvh
dxjphqwhqw1 Gdqv oh prgëoh frqvlgìuì/ �Z ' 2�fH hw �+ ' ��DD srxu xq ghjuì gh
suìiìuhqfh srxu od urexvwhvvh ìohyì/ frqwuh �Z ' f�H2 hw �+ ' ��fe srxu o*dssurfkh
ed|ìvlhqqh1

Rqdwvnl ) Vwrfn +4<<<, ìwhqghqw o*dqdo|vh gh Vwrfn hq ìwxgldqw oh prgëoh gh
Uxghexvfk hw Vyhqvvrq +4<<<, hw hq irupxodqw oh sureoëph gx frqwu÷oh urexvwh ã xq
qlyhdx jìqìudo1 Oh prgëoh xwlolvì hvw qrwì�c hw { od gìyldwlrq lqfrqqxh gh fh prgëoh
sdu udssruw dx prgëoh gh uìiìuhqfh/ frpsulvh gdqv xqh fodvvh gh shuwxuedwlrq (1 Od
shuwh hvsìuìh dvvrflìh ã od uëjoh o v*ìfulw grqf u Eoc� n{�/ rq hq gìgxlw grqf oh
sureoëph gh frqwu÷oh urexvwh grqqì sdu

4�?
o

4@ 
{M(

u Eoc� n{�

Soxvlhxuv fodvvhv gh shuwxuedwlrqv fruuhvsrqgdqw ã soxvlhxuv w|shv g*huuhxuv gh
vsìfl�fdwlrq srwhqwlhoohv vrqw dqdo|vìhv1 Gdqv od suhplëuh/ o*lqfhuwlwxgh hvw shx vwuxf0
wxuìh/ hw oh prgëoh dxvvl elhq txh oh surfhvvxv vxlyl sdu ohv fkrfv doìdwrluhv shxyhqw
íwuh pdo vsìfl�ìv1 Ohv dxwhxuv ìwxglhqw ìjdohphqw ghv fodvvhv gh shuwxuedwlrqv soxv
vwuxfwxuìhv = o*lqfhuwlwxgh sruwh doruv xqltxhphqw vxu ohv sdudpëwuhv gx prgëohv1 Srxu
od soxsduw ghv fodvvhv gh shuwxuedwlrqv/ ohv uëjohv urexvwhv vrqw soxv djuhvvlyhv txh
ohv uëjohv txdgudwltxhv1 Xqh h{solfdwlrq lqwxlwlyh gh fhv uìvxowdwv hvw tx*xqh vlwxd0
wlrq lqgìvludeoh sduwlfxolëuh srxu ohv dxwrulwìv prqìwdluhv dssdudñw txdqg od srolwltxh
prqìwdluh q*d yluwxhoohphqw dxfxq h�hw gdqv oh fdv gx sluh mhx gh sdudpëwuhv1 Gdqv
fh fdv/ xqh uëjoh wuëv djuhvvlyh vhud fkrlvlh1 Fhwwh uëjoh surgxlw xqh judqgh yrodwlolwì
vl oh prgëoh hvw surfkh gx prgëoh gh uìiìuhqfh/ pdlv frqwlqxh gh plqlplvhu od shuwh
pd{lpdoh1

Ohv ìwxghv phqwlrqqìhv mxvtx*ã oruv frqfoxhqw ã o*lqwìuíw gh uëjoh soxv djuhvvlyhv
dx vhlq gh prgëohv �edfnzdug0orrnlqj�1 Jldqqrql +4<<<, xwlolvh xq prgëoh surfkh gh
fhoxl gh Urwhpehuj ) Zrrgirug +4<<<,/ �iruzdug0orrnlqj� hw gìulyì gh irqghphqwv
plfurìfrqrpltxhv1 Lo prqwuh txh ohv uëjohv gh srolwltxh prqìwdluh hq frqwu÷oh rswlpdo
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uhtxlëuhqw ìjdohphqw txh oh wdx{ g*lqwìuíw uìsrqgh soxv ylrohpphqw txh gdqv oh fdv
fhuwdlq ã o*lq dwlrq/ ã o*rxwsxw jds hw dx wdx{ g*lqwìuíw uhwdugì 1

Whworz ) yrq }xu Pxhkohq +5333, ìwxglhqw xq prgëoh hpslultxh pl{wh lqfoxdqw ã
od irlv ghv dvshfwv iruzdug hw edfnzdug0orrnlqj1 Ohxuv uìvxowdwv vrqw gh ghx{ ruguhv1
G*xqh sduw lov qrwhqw txh/ gdqv oh fdv rü o*lqfhuwlwxgh hvw Rshx vwuxfwxuìh�/ ohv uëjohv
gh frqwu÷oh urexvwh vrqw soxv uìdfwlyhv txh ohv uëjohv olqìdluhv txdgudwltxhv1 G*dxwuh
sduw/ lov vxjjëuhqw tx*lo h{lvwh xqh klìudufklh ghv uìsrqvhv gh srolwltxh phvxuìh hq
whuph g*dwwìqxdwlrq = soxv o*lqfhuwlwxgh hvw vwuxfwxuìh +l1h1 sruwh vxu ghv sdudpëwuhv
elhq lghqwl�ìv,/ soxv od srolwltxh rswlpdoh vhud dwwìqxìh1

Hq gì�qlwlyh od pìwkrgh gx frqwu÷oh urexvwh d dssruwì soxvlhxuv ìfodludjhv qrx0
yhdx{ ã o*dqdo|vh gh o*lqfhuwlwxgh1 Vxu oh sodq whfkqltxh o*xwlolvdwlrq gh fhwwh pìwkrgh
d shuplv g*dqdo|vhu ohv lpsolfdwlrqv gh o*lqfhuwlwxgh gdqv ghv prgëohv iruzdug0orrnlqj1
Vxu oh sodq ghv uìvxowdwv/ soxvlhxuv ìwxghv od phwwdqw hq rhxyuh vxjjëuhqw txh/ oruvtxh
od edqtxh fhqwudoh idlw idfh ã xqh lqfhuwlwxgh udglfdoh/ xqh srolwltxh djjuhvvlyh hvw
rswlpdoh1 Wrxwhirlv fh uìvxowdw g*djjuhvvlylwì soxv iruwh txh gdqv o*rswltxh ed|ìvlhqqh
q*hvw sdv jìqìudo1 Xqh dxwuh olplwh gh fhwwh dssurfkh hvw txh ohv uìvxowdwv rewhqxv
gìshqghqw gh od fodvvh gh shuwxuedwlrq uhwhqxh/ gì�qlh gh idêrq dg0krf1 Sdu dloohxuv/
oh sulqflsh píph gx frqwu÷oh urexvwh hvw fulwltxì vxu xqh edvh wkìrultxh = Vlpv +5333,
udsshooh txh o*rq shxw wrxmrxuv vxssrvhu txh od edqtxh fhqwudoh irupxoh xqh sured0
elolwì vxemhfwlyh vxu ohv sdudpëwuhv gx prgëoh1

9 Xqh looxvwudwlrq qxpìultxh

Gdqv od suìvhqwh vhfwlrq qrxv ìwxglrqv o*lpsdfw ghv gl�ìuhqwhv iruphv g*lqfhuwlwxgh
gdqv xq prgëoh xq shx soxv uìdolvwh txh od iruph uìgxlwh dqdo|vìh suìfìghpphqw1 Oh
prgëoh hvw frpsrvì ghv frxuehv LV hw gh Skloolsv vxlydqwhv =

+|n� ' �++|n� � �o E�| � Z|� n 0+c|n� +LV5,

Z|n� ' qZZ| n q++|n� n 0Zc|n� +FS5,

Qrwrqv txh srxu vlpsol�hu rq d lqwurgxlw xq svhxgr wdx{ g*lqwìuíw uìho E�| � Z|�1
Oh fdv ìfkìdqw/ xqh lqfhuwlwxgh vxu od phvxuh ghv yduldeohv hvw lqwurgxlwh hq vxssrvdqw
txh od edqtxh fhqwudoh q*revhuyh tx*xq sur{| +W gh o*ìfduw gh surgxfwlrq =

+W| ' +| n �|

O*lqfhuwlwxgh dgglwlyh hvw phvxuìh sdu o*ìfduw w|sh ghv fkrfv j0Z c j0+ hw j�1 O*lqfhu0
wlwxgh pxowlsolfdwlyh hvw uhsuìvhqwìh sdu ohv ìfduw w|shv ghv sdudpëwuhv jE�+�/ jE�o�/
jEqZ�/ jEq+�� Gdqv oh fdv gx frqwu÷oh urexvwh/ rq uhwlhqw xqh sodjh +eruqìh, gh yd0
ohxuv srvvleohv srxu ohv sdudpëwuhv = lfl/ xq lqwhuydooh gh 	2 ìfduw0w|shv dxwrxu gh od
ydohxu fhqwudoh gh fkdtxh sdudpëwuh1 Xqh h{fhswlrq hvw idlw srxu oh sdudpëwuh qZ =
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od ydohxu vxsìulhxuh gh o*lqwhuydooh uhqg oh prgëoh v|vwìpdwltxhphqw lqvwdeoh/ dxvvl
uhvwuhlqw0rq o*lqwhuydooh ã 	� ìfduw0w|sh1

Ohv sdudpëwuhv uhwhqxv srxu oh prgëoh gh uìiìuhqfh hw ohv lqglfdwhxuv g*lqfhuwlwxgh
vrqw grqqìv gdqv oh wdeohdx :1 Srxu ohv sdudpëwuhv gx prgëoh gh uìiìuhqfh qrxv
uhsuhqrqv ohv ydohxuv uhwhqxhv sdu Vùghuvwuùp +5333,/ hx{0píph lqvsluìv gx prgëoh
gh od }rqh hxur hvwlpì sdu Ruskdqlghv hw Zlhodqg +5333,1 Ohv ydohxuv ghv ìfduw0w|shv
ghv fkrfv vrqw �{ìv ã 4 hw fhx{ ghv sdudpëwuhv vrqw �{ìv ã 3141 Fhv ydohxuv vrqw gh
o*ruguh gh judqghxu ghv uìvxowdwv hpslultxhv rewhqxv sdu Uxghexvfk +5333d,/ Vphwv
+4<<;, hw Shhuvpdq hw Vphwv +4<<;,/ Ruskdqlghv +4<<;,1

Wdeohdx :1 Fkrl{ ghv sdudpëwuhv

�+ �o qZ q+ jE�+� jE�o� j EqZ� j
�
q+
�

j0Z j0+ j�
31;8 03168 4 317 314 314 314 314 4 4 4

Qrxv vxssrvrqv txh od edqtxh fhqwudoh plqlplvh xqh vrpph srqgìuìh gh od yd0
uldqfh qrq frqglwlrqqhooh gh o*lq dwlrq hw gh fhooh gh o*rxwsxw jds/ dyhf xq srlgv ìjdo1
Od srolwltxh rswlpdoh d od iruph g*xq uëjoh gh Wd|oru �| ' �ZZ| n �++|1 Gdqv oh fdv
g*huuhxu vxu ohv yduldeohv/ od irqfwlrq gh uìdfwlrq hvw frqwudlqwh ã qh gìshqguh txh
ghv lqglfdwhxuv revhuyìv ã od gdwh w/ vrlw �| ' �ZZ| n �++

W
| 1 Gdqv oh fdv gh o*dssurfkh

plqlpd{/ od srolwltxh rswlpdoh hvw fdofxoìh hq surfìgdqw sdu edod|djh sdu sdv gh
3/38 vxu ohv sdudpëwuhv gh od irqfwlrq gh uìdfwlrq = srxu fkdtxh mhx gh sdudpëwuhv
gh od irqfwlrq gh uìdfwlrq/ od irqfwlrq gh shuwh pd{lpdoh hvw fdofxoìh/ sxlv od uëjoh
plqlplvdqw fhwwh shuwh pd{lpdoh hvw uhwhqxh1

Oh wdeohdx ; suìvhqwh ohv sdudpëwuhv rewhqxv srxu od irqfwlrq gh uìdfwlrq rswl0
pdoh gdqv ohv gl�ìuhqwv fdv g*lqfhuwlwxgh1 Gdqv oh fdv ìtxlydohqw fhuwdlq od srolwltxh
rswlpdoh hvw wuëv djjuhvvlyh/ ohv frh!flhqwv vxu o*lq dwlrq hw o*rxwsxw jds dyrlvlqdqw
6161 Gdqv oh fdv g*xqh huuhxu gh phvxuh/ rq revhuyh elhq xq h�hw �g*dwwìqxdwlrq� = ohv
sdudpëwuhv gh od irqfwlrq gh uìdfwlrq glplqxhqw hw/ frqirupìphqw ã o*lqwxlwlrq/ o*h�hw
g*dwwìqxdwlrq hvw elhq soxv pdutxì gdqv oh fdv gx sdudpëwuh sruwdqw vxu o*lqglfdwhxu
gìihfwxhx{ +o*rxwsxw jds, txh gdqv oh fdv gh fhoxl sruwdqw vxu o*lq dwlrq/ revhuyìh
vdqv huuhxu1 O*lqfhuwlwxgh pxowsolfdwlyh frqgxlw ìjdohphqw ã xqh srolwltxh prlqv dj0
juhvvlyh +�Z ' 2�f/ �+ ' ��. frqwuh �Z ' ��e/ �+ ' ��� hq ìtxlydohqw fhuwdlq,/ fh
txl frqiruwh oh sulqflsh gh Eudlqdug1 Hq�q gdqv oh fdv gh o*dssurfkh plqlpd{ rq
uhwurxyh oh uìvxowdw gh Vwrfn +4<<<, = od srolwltxh rswlpdoh hvw soxv djjuhvvlyh tx*hq
ìtxlydohqw fhuwdlq1 Lo dssdudlw txh oh sluh prgëoh gh o*ìfrqrplh hvw fhoxl rü ohv sdud0
pëwuhv g*lpsdfw gh od srolwltxh vrqw ohv soxv idleohv +�o ' �f��Dc q+ ' �f�2,1 Gdqv
fhwwh frq�jxudwlrq lo hvw rswlpdo g*djlu wuëv dfwlyhphqw srxu frpshqvhu od idleohvvh
ghv pìfdqlvphv gh wudqvplvvlrq1 Fhfl shuphw gh plqlplvhu od shuwh pd{lpdoh/ dx sul{
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g*xqh yrodwlolwì soxv ìohyìh oruvtxh oh prgëoh uhvwh surfkh gx prgëoh gh uìiìuhqfh1

Wdeohdx ;1 Uìvxowdwv ghv vlpxodwlrqv

Uëjoh rswlpdoh gdqv oh fdv = �Z �+

Htxlydohqw fhuwdlq 6167 6169
Huuhxu gh phvxuh +xwlolvdwlrq g*xq sur{|, 51:6 515<
Lqfhuwlwxgh pxowlsolfdwlyh 5133 41:6
Plqlpd{ +frqwu÷oh urexvwh, 7178 6158

: Frqfoxvlrq

Fhwwh v|qwkëvh d idlw oh srlqw vxu ohv lpsolfdwlrqv gh o*lqfhuwlwxgh srxu od frqgxlwh
gh od srolwltxh prqìwdluh1 Od olwwìudwxuh suìvhqwh wudglwlrqhoohphqw ghx{ hqvhljqh0
phqwv sulqflsdx{ dvvh} fodluv vxu fhv lpsolfdwlrqv1 Hq suhplhu olhx/ oh sulqflsh g*ìtxl0
ydohqw fhuwdlq lqgltxh txh od srolwltxh rswlpdoh q*hvw sdv d�hfwìh sdu o*dpsohxu gh
o*lqfhuwlwxgh glwh �dgglwlyh�/ l1h1 fhooh sruwdqw vxu ghv fkrfv whpsrudluhv1 Fh sulq0
flsh uhêrlw xqh dssolfdwlrq lpsruwdqwh gdqv oh fdv gh yduldeohv phvxuìhv dyhf huuhxu/
frpph oh SLE gdqv ohv yhuvlrqv suìolplqdluhv ghv frpswhv gh od Qdwlrq/ hw fhoxl ghv
yduldeohv lqrevhuydeohv/ frpph oh QDLUX1 Hq h�hw/ xq sulqflsh gh vìsdudwlrq v*ds0
soltxh = od vwudwìjlh rswlpdoh gh od edqtxh fhqwudoh hvw gh v*h�rufhu gh irupxohu xqh
hvwlpdwlrq rswlpdoh gh fhv yduldeohv/ sxlv gh phwwuh hq rhxyuh hqvxlwh xqh srolwltxh
rswlpdoh frpph vl hooh frqqdlvvdlw od yudlh ydohxu ghv yduldeohv/ hq qìjoljhdqw o*lqfhuwl0
wxgh dwwdfkìh ã fhwwh ìydoxdwlrq1 Hq vhfrqg olhx/ oh sulqflsh gh frqvhuydwlvph/ dvvrflì
dx qrp gh Eudlqdug/ ìqrqfh tx*hq suìvhqfh g*xqh lqfhuwlwxgh vxu ohv pìfdqlvphv gh
wudqvplvvlrq/ od srolwltxh prqìwdluh grlw íwuh prlqv djuhvvlyh tx*hq xqlyhuv fhuwdlq1

Fhv ghx{ sulqflshv rqw ìwì uhylvlwìv sdu xq hqvhpeoh gh wudydx{ uìfhqwv gdqv oh
vloodjh gh od olwwìudwxuh vxu ohv uëjohv gh wdx{ g*lqwìuíw1 Ohv wudydx{ hq txhvwlrq rqw
hpsuxqwì ghv gluhfwlrqv dvvh} ydulìhv hw rqw surgxlw xq qrpeuh lpsruwdqw gh uì0
vxowdwv1 Vxu oh sodq hpslultxh/ soxvlhxuv ìwxghv rqw whqwì gh prqwuhu txh od sulvh hq
frpswh gh o*lqfhuwlwxgh srxydlw udssurfkhu ohv srolwltxhv rswlpdohv/ soxw÷w djuhvvlyhv/
ghv srolwltxhv revhuyìhv klvwrultxhphqw/ vrxyhqw judgxhoohv1 Lov qh sduylhqqhqw txh
sduwlhoohphqw ã uhqguh frpswh gx fdudfwëuh dwwìqxì ghv srolwltxhv prqìwdluhv revhu0
yìhv klvwrultxhphqw1 Vxu oh sodq wkìrultxh fhuwdlqv wudydx{ rqw prqwuì txh idfh ã xqh
lqfhuwlwxgh iruwh lo shxw íwuh rswlpdo srxu od edqtxh fhqwudoh gh vxlyuh xqh uëjoh djuhv0
vlyh vrlw srxu vh suìpxqlu frqwuh ohv vlwxdwlrqv sduwlfxolëuhphqw gìidyrudeoh +dssurfkh
gx frqwu÷oh urexvwh,/ vrlw srxu dpìolruhu vd frqqdlvvdqfh gh o*ìfrqrplh +dssuhqwlv0
vdjh,1 Fh uìvxowdw q*hvw wrxwhirlv sdv jìqìudo hw ghphxuh frqwlqjhqw dx prgëohv hw
dx{ uhsuìvhqwdwlrqv gh o*lqfhuwlwxgh xwlolvìhv1 Dx wrwdo/ vl ohv wudydx{ uìfhqwv rqw ds0
sruwì ghv ìfodludjhv qrxyhdx{/ lov q*rqw sdv derxwl ã fh mrxu ã xqh ylvlrq frqvhqvxhooh
ghv lpsolfdwlrqv gh o*lqfhuwlwxgh srxu od srolwltxh prqìwdluh1 Xqh frkìuhqfh hqwuh ohv
gìyhorsshphqwv wkìrultxhv hw hpslultxhv uhvwh qrwdpphqw ã wurxyhu1
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Dqqh{h D = Oh sureoëph gh frqwu÷oh hq lqfhuwlwxgh dgglwlyh

Gdqv oh fdv g*xq prgëoh hvsdfh0ìwdw jìqìudo/ od Edqtxh fhqwudoh uìvrxw oh sureoëph
gh frqwu÷oh

a E%|� '4�?
t�|�

q
E%|n� � %W��' E%|n� � %W� n �.|a E%|n��

r
+49,

vrxv od frqwudlqwh gx prgëoh uhsuìvhqwdqw o*ìfrqrplh =

%|n� ' �%| n��| n a n 0|n� +4:,

dyhf %| xq yhfwhxu gh yduldeohv g*ìwdw +lq dwlrq/ rxwsxw jds/111,/ 0| xq yhfwhxu gh fkrfv
doìdwrluh qrq dxwrfruuìoìv1 Rq suìvhqwh lfl od pìwkrgh gh fdofxo gdqv oh fdv rü a ' f
hw %W ' f 1 Fhwwh vlpsol�fdwlrq hvw shx uhvwulfwlyh1

Frpph od irqfwlrq remhfwli hvw txdgudwltxh hw od frqwudlqwh olqìdluh/ od irqfwlrq
ydohxu dxud od iruph vxlydqwh

a E%|� ' %�|T %| n � +4;,

Hq xwlolvdqw od orl gh wudqvlwlrq srxu ìolplqhu o*ìwdw gh od sìulrgh vxlydqwh/ o*ìtxd0
wlrq gh Ehoopdq hvw

%�|T %| n � '4�?
�|

q
%�|'%| n � E�%| n��|�

� T E�%| n��|� n ��
r

+4<,

Od frqglwlrq gx suhplhu ruguh gh od plqlplvdwlrq gx sureoëph hvw doruv

��T ��| ' ���T �%|

Fhwwh h{suhvvlrq grqqh grqf oh wdx{ g*lqwìuíw rswlpdo �| ' s%| rü

s ' � E� �T ��
3�

E��T �� 1 +53,

Hq vxevwlwxdqw od uëjoh gh gìflvlrq gdqv o*ìtxdwlrq gh Ehoopdq/ qrxv rewhqrqv/

%�|T %| n � ' %�|'%| n �
k
E�%| n�s%|�

� T E�%| n�s%|� n �
l

' %�|
k
'n � E�n�s�� T E�n�s�

l
%| n ��

Dyhf T txl hvw gìwhuplqì sdu o*ìtxdwlrq gh Ulfdwwl

T ' 'n � E�n�s�� T E�n�s� c +54,

rü T hw s shxyhqw íwuh rewhqxv lwìudwlyhphqw sdu +53, hw +54,1 Fhv ghx{ pdwulfhv
qh gìshqghqw sdv gh od yduldqfh ghv fkrfv 0| fh txl looxvwuh od sursulìwì g*ìtxlydohqw
fhuwdlq1
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Dqqh{h E = Oh sureoëph gh frqwu÷oh dyhf huuhxu gh phvxuh
vxu ohv yduldeohv

Oh prgëoh ìfrqrpltxh hvw frpph hq Dqqh{h D ìfulw vrxv xqh iruph hvsdfh0ìwdw =

%|n� ' �%| n��| n 0|n� +55,

dyhf %| xq yhfwhxu gh yduldeohv g*ìwdw +lq dwlrq/ rxwsxw jds/111,1 Ohv yduldeohv vrqw
revhuyìhv dyhf huuhxu/ fh txh wudgxlw xqh ìtxdwlrq g*revhuydwlrq =

�| ' (%| n #| +56,

rü �| hvw oh yhfwhxu ghv yduldeohv revhuydeohv1

Hq qrwdqw t| '

%
%|
�|

&
/ �� '

%
� f
U f

&
/ �� '

%
�
f

&
/ �0| '

%
0|

0| n #|

&
/ rq shxw

uììfuluh oh v|wëph vrxv iruph hvsdfh0ìwdw =

t|n� ' ��t| n ���| n �0|n� +57,

Od yduldqfh ghv lqqrydwlrqv hvw doruv
S

�0 '

# S
0

S
0S

0

S
0n

S
#

$
�

Rq v*lqwìuhvvh dx uëjohv uìdjlvvdqw dx{ lqglfdwhxuv h�hfwlyhphqw revhuyìv/ gh od
iruph =

�| ' s�| ' �st|�

Hq gì�qlvvdqw od pdwulfh �� ' ��n �� �s ohv yduldqfh lqfrqglwlrqqhoohv ghv frpsr0
vdqwhv gh t| vrqw grqqìhv sdu od irupxoh

�eS EPt � '
�
U �

�
�� 
 ��

��3�
�eS EP�0�

Rq vxssrvh txh od irqfwlrq gh shuwh hvw xqh vrpph srqgìuìh ghv yduldqfhv qrq
frqglwlrqqhoohv ghv remhfwli t| vrlw =

. Eu|� ' .
�
t

�

|gt|
�
' |o@SedgPt o +58,

rü g hvw xqh pdwulfh frqwhqdqw ohv srlgv gh fkdfxqh ghv yduldeohv gdqv od irqfwlrq gh
shuwh1 Od srolwltxh rswlpdoh hvw rewhqxh qxpìultxhphqw hq pd{lplvdqw sdu udssruw
dx{ sdudpëwuhv gh s od irqfwlrq remhfwli .Eu|��
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Dqqh{h F = Oh sureoëph gh frqwu÷oh dyhf lqfhuwlwxgh vxu ohv
sdudpëwuhv

Oh sureoëph gh od edqtxh fhqwudoh vrxv lqfhuwlwxgh vxu ohv sdudpëwuhv hvw =

a E%|� '4�?
t�|�

i%�'%| n �.|a E%|n��j +59,

vrxv od frqwudlqwh
%|n� ' �|n�%| n�|n��| n 0|n� +5:,

rü ohv sdudpëwuhv ghv pdwulfhv �|n� hw �|n� vrqw grqf vwrfkdvwltxhv gh pr|hqqhv �
hw �/ gh pdwulfhv gh yduldqfhv P� hw P� hw gh pdwulfh gh fryduldqfhv P�� 1

Od irqfwlrq ydohxu hvw grqqìh sdu

a E%|� ' %�|
hT %| n �� +5;,

dyhf frpph ydohxu hvsìuìh

.|a E%|n�� ' E.| E%|n���
� �T E.| E%|n��� n |o

�
�T P|n��|

�
n �� +5<,

rü P|n��| hvw od pdwulfh gh fryduldqfh gh %|n� ìydoxìh hq | hw |o hvw o*rsìudwhxu gh od
wudfh1 Gh soxv o*ìoìphqw E�c �� gh P|n��| hvw grqqì sdu

P�c�
|n��| ' %�|P

�c�
� %| n 2%�|P

�c�
���| n ��|P

�c�
� �| n P�c�

0 +63,

rü P�c�
�� hvw od pdwulfh gh fryduldqfh gh od �0ëph oljqh gh � dyhf od �0ëph oljqh gh �1

Oruvtxh ohv sdudpëwuhv vrqw lqfhuwdlqv/ od pdwulfh gh yduldqfhv0fryduldqfhv gìshqg
gh o*ìwdw gh o*ìfrqrplh E%|�/ ghv lqvwuxphqwv E�|� hw ghv yduldqfhv ghv sdudpëwuhv
dxvvl elhq txh fhoohv ghv huuhxuv dgglwlyhv1 Od srolwltxh prqìwdluh rswlpdoh yd grqf
plqlplvhu qrq vhxohphqw o*ìfduw ixwxu ghv yduldeohv g*ìwdw hvsìuìhv ã ohxuv fleohv +yld
oh whuph E.|%|n��

� T E.|%|n��, pdlv dxvvl ohxuv yduldqfhv1 Sdu frqvìtxhqw od srolwltxh
rswlpdoh gìshqg gh pdqlëuh fuxfldoh gx ghjuì g*lqfhuwlwxgh gh o*ìfrqrplh1

Od uëjoh gh gìflvlrq rswlpdoh hvw gh �{hu oh wdx{ g*lqwìuíw gh frxuw whuph frpph
xqh irqfwlrq olqìdluh gx yhfwhxu g*ìwdw ã fkdtxh sìulrgh =

�| ' hs%|c
rü �s d xqh iruph soxv frpsoh{h txh gdqv oh fdv dyhf lqfhuwlwxgh dgglwlyh sxlvtx*lo
dssdudñw pdlqwhqdqw ohv yduldqfhv hw fryduldqfhv ghv sdudpëwuhv +lo hq hvw gh píph
srxu o*ìtxdwlrq gh Ulffdwl,1
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Dqqh{h G = Oh sureoëph gh frqwu÷oh dyhf dssuhqwlvvdjh
dfwli;

Vrlw xqh ìfrqrplh uìvxpìh sdu o*ìtxdwlrq E8-�/

Z|n� ' qZZ| � koo| n 0+c|n�

D od sìulrgh |/ ohv dxwrulwìv prqìwdluhv fkrlvlvvhqw xqh ydohxu gh o*lqvwuxphqw edvìh
vxu ohxuv fur|dqfhv dfwxhoohv ghv sdudpëwuhv lqfrqqxv1 Xq fkrf 0| dssdudñw hw xqh
qrxyhooh revhuydwlrq ghylhqw glvsrqleoh1 Oh fkrf hvw vxssrvì qrupdohphqw glvwulexì
gh pr|hqqh qxooh hw gh yduldqfh frqqxh j21 Dydqw gh fkrlvlu od surfkdlqh ydohxu
gh o*lqvwuxphqw/ ohv dxwrulwìv prqìwdluhv phwwhqw ã mrxu o*hvwlpdwlrq ghv sdudpëwuhv
vxu od edvh gh fhwwh qrxyhooh grqqìh1 Sdu frqvìtxhqw/ ohv fur|dqfhv ghv dxwrulwìv
prqìwdluhv/ vrxv frqwudlqwh gx yhfwhxu ghv sdudpëwuhv lqfrqqxv q ' EqZc ko�

�/ vrqw
prgìolvìhv sdu xqh glvwulexwlrq qrupdoh elydulìh =

R Eqm�� ' � EK|cP|� rü P| '

#
�Z �Zo
�oZ �o

$
|

1

Wrxwh o*lqirupdwlrq glvsrqleoh dx prphqw rü ohv dxwrulwìv suhqqhqw ohxu gìflvlrq
hvw uìvxpìh gdqv oh yhfwhxu ghv pr|hqqhv K ' EKZc|c Koc|� hw gdqv od pdwulfh gh yduldqfh0
fryduldqfh P1 D od �q gh od sìulrgh/ ohv qrxyhoohv grqqìhv vrqw xwlolvìhv srxu dfwxdolvhu
ohv fur|dqfhv ã o*dlgh ghv ìtxdwlrqv gh plvh ã mrxu vxlydqwhv =

P|n� '
k
P3�
| nf �

|f|

l3�
c K|n� ' P|n�

k
f �

|Z|n� n P3�
| K|

l
cf| ' EZ|c o|�

Fhv ìtxdwlrqv uhsuìvhqwhqw oh fdqdo g*dssuhqwlvvdjh sdu ohtxho o*lqvwuxphqw gh
srolwltxh o| d�hfwh ohv hvwlpdwlrqv ghv sdudpëwuhv lqfrqqxv gh od surfkdlqh sìulrgh
hw grqf ohv ixwxuhv uìdolvdwlrqv gh Z| hw o|1

Od irqfwlrq gh shuwh hvsìuìh ghv dxwrulwìv prqìwdluhv u Eoc KcP� hvw grqqìh sdu/

u Eoc KcP� '
]
-

]
-2
EqZZ � koo n 0+�

2R EqmKcP� ^ E0+� _q_0+

rü ^ E0� uhsuìvhqwh od irqfwlrq gh ghqvlwì qrupdoh ghv fkrfv1
Ohv dxwrulwìv prqìwdluhv fkhufkhqw ã plqlplvhu o*hvsìudqfh gh od irqfwlrq gh shuwh

lqwhuwhpsruhooh =

4�?
to|n��

"

�'f

.|

3C "[
�'f

��u Eo|n�c K|n�cP|n�� mK|cP|

4D
Frpph q hvw lqfrqqx/ ohv fur|dqfhv fkdqjhqw ã wudyhuv oh whpsv hw iruphqw xq olhq

h{solflwh hqwuh ohv sìulrghv suìvhqwh hw ixwxuhv1 Rq qh shxw sdv vìsduhu o*hvwlpdwlrq gx

;Fhwwh dqqh{h v*lqvsluh odujhphqw gh Zlhodqg +5333e,1
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frqwu÷oh fdu ohv fur|dqfhv ixwxuhv
�
EKcP�|n� c � ' �c 2c ���

�
gìshqghqw gh wrxwh o*klvwrluh

ghv fkrl{ g*lqvwuxphqwv Eo|n�3�c � ' �c 2c ����1 Ohv h�hwv gh od srolwltxh vxu ohv fur|dqfhv
ixwxuhv hw o*rsìudwhxu g*hvsìudqfh dssdudlvvhqw sdu o*lqwhupìgldluh gh o*ìtxdwlrq gh
Ehoopdq dvvrflìh ã fh sureoëph gh surjudppdwlrq g|qdpltxh =

T EKcP� '��?
o|

�
u Eoc KcP� n B

]
T E� Eoc KcPc qZZ � koo n 0+�� R EqmKcP� ^ E0+� _q_0+

�
rü T EKcP� hvw od irqfwlrq ydohxu hw ohv ghx{ whuphv gx phpeuh gh gurlwh fdudfwìulvhqw
od uhodwlrq hqwuh oh frqwu÷oh hw o*hvwlpdwlrq/ hw � hvw o*rsìudwhxu ed|ìvlhq uìvxpdqw od
plvh ã mrxu ghv hvwlpdwlrqv ghv sdudpëwuhv1 Rq shxw prqwuhu tx*lo h{lvwh xqh srolwltxh
rswlpdoh vwdwlrqqdluh hw txh od irqfwlrq ydohxu hvw frqwlqxh hw vdwlvidlw o*ìtxdwlrq gh
Ehoopdq1 Xq dojrulwkph lwìudwli edvì vxu o*ìtxdwlrq gh Ehoopdq shuphw g*rewhqlu od
srolwltxh hw od irqfwlrq ydohxu1
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