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Od suìylvlrq ghv wdx{ orqjv iudqêdlv hw doohpdqgv ã
sduwlu g*xq prgëoh ã dqwlflsdwlrqv udwlrqqhoohv

Hulf Mrqghdx Iudqfn Vìgloorw�

Mxlq 4<<;
+yhuvlrq uìylvìh,

Uìvxpì

Qrxv gìyhorssrqv gdqv fh sdslhu xq prgëoh gh suìylvlrq ghv wdx{
orqjv irqgì vxu ohv k|srwkëvhv g*devhqfh g*rssruwxqlwì g*duelwudjh
hw gh udwlrqdolwì ghv djhqwv1 Oh wdx{ orqj hvw uhsuìvhqwì frpph xqh
pr|hqqh ghv wdx{ frxuwv dqwlflsìv1 Fhx{0fl vrqw prgìolvìv ã sduwlu
gh wurlv irupxodwlrqv = ghx{ prgëohv xqlydulìv +vwdwlrqqdluh rx qrq0
vwdwlrqqdluh, hw xq prgëoh gdqv ohtxho od fleoh gh orqj whuph gìshqg
ghv dqwlflsdwlrqv ghv pdufkìv1 Fhv dssurfkhv vrqw dssoltxìhv dx{
grqqìhv iudqêdlvhv hw doohpdqghv/ vxu od sìulrgh 4<930<91 Qrxv wurx0
yrqv txh/ srxu xq krul}rq dvvh} frxuw/ oh phloohxu dmxvwhphqw hvw
rewhqx ã sduwlu ghv dqwlflsdwlrqv ghv pdufkìv1

Devwudfw

Zh vwxg| lq wklv sdshu d iruhfdvwlqj prgho iru orqj0whup udwhv edvhg
erwk rq wkh duelwudjh0iuhh k|srwkhvlv dqg wkh djhqwv* udwlrqdolw|1
Wkh orqj0whup udwh lv h{suhvvhg dv dq dyhudjh ri h{shfwhg vkruw0
whup udwhv/ zklfk duh prghol}hg dffruglqj wr wkuhh prghov= wzr
xqlyduldwh prghov +zlwk vwdwlrqdu| dqg qrq0vwdwlrqdu| udwhv, dqg
rqh prgho zklfk vshfl�hv wkh orqj0whup dqfkru iru wkh vkruw0whup
udwh dv d ixqfwlrq ri wkh djhqwv* h{shfwdwlrqv1 Wkhvhv dssurdfkhv duh
xvhg wr vwxg| Iuhqfk dqg Jhupdq orqj0whup udwhv ehwzhhq 4<93 dqg
4<<91 Zh �qg wkdw wkh prgho edvhg rq djhqwv* h{shfwdwlrqv jlyhv
wkh ehvw iruhfdvwv/ hvshfldoo| iru vkruw0whup krul}rqv1

Prwv0foìv = Wkìrulh ghv dqwlflsdwlrqv gh od vwuxfwxuh sdu whuph/ irqf0
wlrq gh uìdfwlrq ghv dxwrulwìv prqìwdluhv/ wdx{ ã whuph1

Fodvvl�fdwlrq MHO = H761

�Ohv dxwhxuv vrqw gh od Edqtxh gh Iudqfh1 Fruuhvsrqgdqfh = Edqtxh gh Iudqfh/ 74046<4
GJH0GHHU0Fhqwuh gh uhfkhufkh/ 64 uxh Furl{ ghv Shwlwv Fkdpsv/ :837< Sdulv/ Iudqfh/ H0pdlo =
hmrqghdxCedqtxh0iudqfh1iu rx ivhgloorwCedqtxh0iudqfh1iu1

Ohv dxwhxuv uhphuflhqw Slhuuh Vlfvlf hw ohv sduwlflsdqwv ã o*dwholhu gh uhfkhufkh gh od Edqtxh gh Iudqfh
srxu ohxuv frpphqwdluhv dylvìv/ hw Mhdq0Sdxo Dxghehuw gh vrq dlgh suìflhxvh oruv gh od frqvwuxfwlrq
ghv edvhv gh grqqìhv1
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4 Lqwurgxfwlrq

Vhorq od wkìrulh ghv dqwlflsdwlrqv gh od vwuxfwxuh sdu whuph ghv wdx{ g*lqwìuíw/ oh
wdx{ orqj v*ìfulw frpph xqh pr|hqqh srqgìuìh gh wdx{ frxuwv ixwxuv dqwlflsìv soxv
xqh sulph gh ulvtxh vxssrvìh lqgìshqgdqwh gx whpsv1 Gh qrpeuhxvhv dssolfdwlrqv
�qdqflëuhv uhsrvhqw vxu fh fdguh wkìrultxh1 Wrxw g*derug/ lo vhuw gh uìiìuhqfh ã o*ìwxgh
gx frqwhqx hq lqirupdwlrq gh od shqwh ghv wdx{1 Fhv wudydx{ +gdqv od oljqìh gh Idpd/
4<;7/ hw Plvknlq/ 4<;;, rqw fkhufkì ã h{wudluh gh od shqwh ghv wdx{ ghv suìylvlrqv ghv
wdx{ ixwxuv/ hq vxssrvdqw txh od sulph gh ulvtxh hvw frqvwdqwh dx frxuv gx whpsv/ fh
txl shuphw xqh lghqwl�fdwlrq +ã xqh frqvwdqwh suëv, hqwuh oh wdx{ ã whuph dxmrxug*kxl
hw oh wdx{ ixwxu fruuhvsrqgdqw +Idpd hw Eolvv/ 4<;:/ Mrulrq hw Plvknlq/ 4<<4,1 Hqvxlwh/
lo d ìwì dgrswì sdu soxvlhxuv prgëohv gh suìylvlrq pdfurìfrqrpltxhv srxu uhsuìvhqwhu
od g|qdpltxh ghv wdx{ orqjv1 Fhx{0fl vrqw gì�qlv frpph od pr|hqqh srqgìuìh ghv
wdx{ frxuwv ixwxuv/ fhv ghuqlhuv ìwdqw ã ohxu wrxu prgìolvìv ã wudyhuv xqh irqfwlrq gh
uìdfwlrq ghv dxwrulwìv prqìwdluhv1 Fhwwh dssurfkh d ìwì uhwhqxh hq sduwlfxolhu srxu
oh prgëoh IUE2XV gìyhorssì sdu oh Ihghudo Uhvhuyh Erdug +Nr}lfnl hw doll/ 4<<8/
Eud|wrq hw Wlqvoh|/ 4<<9,/ rx srxu oh prgëoh TSP gh od Edqtxh gx Fdqdgd +F÷wì
hw Pdfnohp/ 4<<8,1

Srxuwdqw/ ohv ìwxghv hpslultxhv phqìhv srxu ydolghu fhwwh wkìrulh frqgxlvhqw ã ghv
uìvxowdwv frqwudvwìv1 Hooh hvw uhmhwìh vxu grqqìhv dpìulfdlqhv dxvvl elhq srxu ohv wdx{
orqjv +Vkloohu hw doll/ 4<;6/ Fdpsehoo hw Vkloohu/ 4<;: hw 4<<4/ Fdpsehoo/ 4<<8, txh
srxu ohv wlwuhv frxuwv +Pdqnlz hw Plurq/ 4<;9/ Hydqv hw Ohzlv/ 4<<7,41 Gh qrpeuhx{
dxwhxuv +Pdqnlz hw Plurq/ 4<;9/ PfFdooxp/ 4<<7/ Uxghexvfk/ 4<<8/ Urehugv hw doll/
4<<9/ Edogx}}l hw doll/ 4<<;, rqw lqwhusuìwì fh uhmhw sdu od fuìglelolwì gh o*dfwlrq gh od
Ihghudo Uhvhuyh Edqn1 Hq h�hw/ vl o*dfwlrq ghv dxwrulwìv prqìwdluhv hvw mxjìh fuìgleoh/
ohv djhqwv dqwlflshqw xqh vwdelolwì ghv wdx{ frxuwv ixwxuv dx{ qlyhdx{ dfwxhov1 Od shqwh
ghv wdx{ qh frqwlhqgudlw doruv soxv g*lqirupdwlrq shuwlqhqwh vxu ohv wdx{ ixwxuv1 Hooh
qh vhudlw grqf sdv hq phvxuh g*dpìolruhu od suìylvlrq ghv wdx{ orqjv frqgxlvdqw dlqvl
dx uhmhw gh od wkìrulh ghv dqwlflsdwlrqv gdqv ohv whvwv vwdqgdug1

F*hvw srxutxrl od prgìolvdwlrq uhwhqxh srxu ohv wdx{ frxuwv uhyíw xq fdudfwëuh
fuxfldo1 Xqh suhplëuh vsìfl�fdwlrq frqvlvwh ã dgrswhu xq prgëoh gh suìylvlrq xql0
ydulì1 Pdlv o*dqfudjh gx wdx{ frxuw vxu xq krul}rq gh suìylvlrq orqj dssdudñw gh
slëwuh txdolwì1 Hq h�hw/ vl od uhsuìvhqwdwlrq hvw vwdwlrqqdluh/ od suìylvlrq gx wdx{
frxuw hvw frqvwdqwh srxu xq krul}rq lq�ql > hq uhydqfkh/ vl od uhsuìvhqwdwlrq hvw
qrq0vwdwlrqqdluh/ od suìylvlrq gx wdx{ frxuw ìyroxh/ ã o*lq�ql/ frpph od ghuqlëuh re0
vhuydwlrq1 Gdqv fhv ghx{ fdv/ o*k|srwkëvh uhwhqxh srxu oh qlyhdx gh orqj whuph q*hvw
sdv vdwlvidlvdqwh1 Gh idlw/ lo dssdudñw qìfhvvdluh gh sursrvhu xqh prgìolvdwlrq gh od
fleoh gh orqj whuph srxu oh wdx{ frxuw1

O*hvwlpdwlrq g*xqh irqfwlrq gh uìdfwlrq hvw xqh ghv yrlhv gh uhfkhufkh txl d ìwì
vxlylh1 Sdu h{hpsoh/ Uxghexvfk +4<<8, sursrvh gl�ìuhqwhv vsìfl�fdwlrqv gh od irqf0

4Od ydolglwì gh od wkìrulh ghv dqwlflsdwlrqv idlw o*remhw g*xq frqvhqvxv soxv odujh srxu g*dxwuhv
sd|v/ qrwdpphqw hxursìhqv/ txh fh vrlw srxu ghv wlwuhv orqjv +Mrulrq hw Plvknlq/ 4<<4/ Kdugrxyholv/
4<<7/ Jhuodfk/ 4<<9, rx srxu ghv wlwuhv frxuwv +Jhuodfk hw Vphwv/ 4<<:/ srxu xqh frpsdudlvrq
lqwhuqdwlrqdoh > Kxuq hw doll/ 4<<8/ vxu grqqìhv eulwdqqltxhv > Mrqghdx hw Ulfduw/ 4<<9/ vxu grqqìhv
iudqêdlvhv,1
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wlrq gh uìdfwlrq gh od Ihg hw prqwuh/ ã sduwlu gh vlpxodwlrqv/ tx*hoohv shuphwwhqw gh
uìfrqflolhu od wkìrulh ghv dqwlflsdwlrqv dyhf ohv grqqìhv1 Ixkuhu +4<<9, phw hq h{hujxh
oh u÷oh fhqwudo mrxì sdu ohv prgl�fdwlrqv gx frpsruwhphqw gh od Edqtxh fhqwudoh1 Hq
h�hw/ o*dgrswlrq g*xqh irqfwlrq gh uìdfwlrq vwdqgdug srxu suìyrlu ohv wdx{ frxuwv q*hvw
sdv vx!vdqwh srxu uhqguh vd shuwlqhqfh ã od wkìrulh ghv dqwlflsdwlrqv hq udlvrq ghv
fkdqjhphqwv gh frpsruwhphqw ghv dxwrulwìv prqìwdluhv dx frxuv gx whpsv +sulqfl0
sdohphqw ã od �q ghv dqqìhv vrl{dqwh0gl{,1 Hq uhydqfkh/ hq dxwrulvdqw oh srlgv ghv
gl�ìuhqwv remhfwliv gh od Edqtxh fhqwudoh +lq dwlrq hw dfwlylwì, ã ydulhu gdqv oh whpsv/
rq rewlhqw doruv xqh iruwh sur{lplwì hqwuh oh wdx{ orqj revhuyì hw fhoxl frpsdwleoh
dyhf od wkìrulh ghv dqwlflsdwlrqv1

Qrxv ìwxglrqv gdqv fh sdslhu xqh gìpdufkh/ dowhuqdwlyh ã o*hvwlpdwlrq g*xqh irqf0
wlrq gh uìdfwlrq/ gdqv odtxhooh od g|qdpltxh gx wdx{ frxuw gìshqg g*xqh fleoh gh
orqj whuph/ yduldeoh dx frxuv gx whpsv/ hw uh ìwdqw ohv dqwlflsdwlrqv ghv pdufkìv1
Fhwwh dssurfkh uhsrvh vxu oh idlw txh ohv dqwlflsdwlrqv ìorljqìhv gx wdx{ frxuw shx0
yhqw mrxhu xq u÷oh lpsruwdqw gdqv od gìwhuplqdwlrq gx wdx{ orqj1 O*lgìh hvw doruv gh
glvsrvhu g*xqh dqwlflsdwlrq �deoh gx wdx{ frxuw ã orqj whuph/ irqgìh vxu ohv wdx{ ã
whuph hw grqf lqgìshqgdqwh gh wrxw prgëoh ìfrqrpltxh fh txl shuphw gh v*d�udqfklu
gh wrxw d sulrul frqfhuqdqw oh frpsruwhphqw ghv dxwrulwìv prqìwdluhv1 Fh w|sh gh
gìyhorsshphqw d ìwì phqì sdu oh Ihg +Nr}lfnl hw doll/ 4<<8/ Nr}lfnl hw Wlqvoh|/ 4<<9,1
Hq uhydqfkh/ lo q*d sdv hqfruh idlw o*remhw gh uhfkhufkh vxu grqqìhv hxursìhqqhv1

Qrxv qrxv lqwìuhvvrqv gdqv fhwwh ìwxgh ã od suìylvlrq ghv wdx{ orqjv iudqêdlv hw
doohpdqgv/ vxu od sìulrgh 4<930<9/ hq iuìtxhqfh wulphvwulhooh1 Od vhfwlrq 5 gìyhorssh oh
prgh gh gìwhuplqdwlrq ghv wdx{ orqjv/ ã wudyhuv od wkìrulh ghv dqwlflsdwlrqv1 Frpph
gdqv Nr}lfnl hw doll +4<<8,/ qrxv ìwxglrqv gl�ìuhqwhv uhsuìvhqwdwlrqv gh od g|qdpltxh
ghv wdx{ frxuwv1 Ohv dssurfkhv xqlydulìhv shuphwwhqw hq sduwlfxolhu g*dqdo|vhu o*h�hw
gh o*k|srwkëvh gh vwdwlrqqdulwì rx gh qrq0vwdwlrqqdulwì vxu od suìylvlrq ghv wdx{ orqjv
+vhfwlrq 6,1 Oh sureoëph gh od prgìolvdwlrq gx wdx{ frxuw ã sduwlu g*xq prgëoh YDU
uhsuìvhqwdwli gh od irqfwlrq gh uìdfwlrq gh od Edqtxh fhqwudoh hvw derugì gdqv od
vhfwlrq 71 Od vhfwlrq 8 frqvlgëuh hqvxlwh od uhsuìvhqwdwlrq gx wdx{ frxuw ã sduwlu
g*xqh fleoh gh orqj whuph yduldeoh/ irqgìh vxu oh wdx{ ã whuph ã 6 prlv gdqv 43 dqv hw
fruuhvsrqgdqw ã o*dqwlflsdwlrq sdu ohv pdufkìv gx wdx{ frxuw ã orqj whuph1 Od vhfwlrq
9 frpsduh ohv gl�ìuhqwhv dssurfkhv ã sduwlu gh ohxu fdsdflwì suìglfwlyh gx wdx{ orqj1
Od vhfwlrq : suìvhqwh ohv sulqflsdohv frqfoxvlrqv gx sdslhu1

5 Od wkìrulh ghv dqwlflsdwlrqv

Od wkìrulh ghv dqwlflsdwlrqv gh od vwuxfwxuh sdu whuph uhsrvh vxu xqh k|srwkëvh mrlqwh =
o*devhqfh g*rssruwxqlwì g*duelwudjh hw od udwlrqdolwì ghv dqwlflsdwlrqv1 Hooh lpsoltxh
txh oh uhqghphqw hq | g*xq wlwuh }ìur0frxsrq gh pdwxulwì ?/ qrwì -5c|/ hvw ìjdo ã od
pr|hqqh ghv uhqghphqwv dqwlflsìv gh sodfhphqwv dx{ gdwhv |/ |n �/ 111/ |n ?� � gh
wlwuhv ã 6 prlv/ qrwì o|/ soxv xqh sulph gh ulvtxh =

-5c| '
�

?

?3�[
�'f

.|o|n� n )51 +4,
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Od sulph gh ulvtxh )5 shxw ìyhqwxhoohphqw gìshqguh gh od pdwxulwì ghv wlwuhv/ pdlv
grlw íwuh frqvwdqwh dx frxuv gx whpsv1 Oh whuph.|%|n� uhsuìvhqwh od surmhfwlrq olqìdluh
gh od yduldeoh %|n� vxu o*hqvhpeoh g*lqirupdwlrq glvsrqleoh ã od gdwh |/ qrwìh l|/ vrlw
.|%|n� ' . E%|n� ml| �1

Gdqv oh fdv g*xqh reoljdwlrq frxsrqìh/ oh wdx{ orqj v*ìfulw frpph xqh pr|hqqh
srqgìuìh ghv wdx{ frxuwv +Vkloohu/ 4<:<, =

-| '
�� q

� � q?

?3�[
�'f

.|q
�o|n� n ) +5,

rü q ' �
�n 7-

hvw oh idfwhxu g*dfwxdolvdwlrq/ fdofxoì ã sduwlu gx wdx{ orqj pr|hq vxu

o*ìfkdqwloorq 7-1 Od sulph gh ulvtxh ) hvw ìjdohphqw vxssrvìh frqvwdqwh gdqv oh fdguh
gh od wkìrulh ghv dqwlflsdwlrqv1

Rq uhpdutxh txh/ gdqv o*ìtxdwlrq +4,/ ohv wdx{ frxuwv dqwlflsìv srxu xq krul}rq
ìorljqì +glvrqv hq |n ?� �, rqw xq srlgv dxvvl lpsruwdqw srxu od gìwhuplqdwlrq gx
wdx{ orqj txh oh wdx{ frxuw frxudqw1 Oruvtx*lo v*djlw g*reoljdwlrqv frxsrqìhv +ìtxdwlrq
+5,,/ ohv srlgv d�hfwìv dx{ wdx{ ixwxuv gìfurlvvhqw h{srqhqwlhoohphqw dyhf o*krul}rq1
Wrxwhirlv/ fhv srlgv glplqxhqw g*dxwdqw soxv ohqwhphqw txh oh wdx{ pr|hq 7- hvw idleoh1
Dlqvl srxu xq wdx{ pr|hq gh :/8( +pr|hqqh ghv wdx{ doohpdqgv,/ oh srlgv dwwulexì
dx wdx{ g*lqwìuíw gh od gdwh |n �/ o|n�/ hvw 3/3:7 srxu � ' f/ 3/34: srxu � ' 2f hw 3/337
srxu � ' ef hq iuìtxhqfh wulphvwulhooh1 Oh fkrl{ g*xq prgëoh gh suìylvlrq shuwlqhqw
hw g*xqh vsìfl�fdwlrq g*xq qlyhdx gh orqj whuph gx wdx{ frxuw dssdudlvvhqw grqf
gìwhuplqdqwv1

Xq judqg qrpeuh g*ìwxghv rqw whvwì od wkìrulh ghv dqwlflsdwlrqv ã sduwlu ghv ìtxd0
wlrqv +4, rx +5, hq uhpsodêdqw ohv wdx{ frxuwv dqwlflsìv sdu ohxu uìdolvdwlrq/ vxssrvdqw
dlqvl txh ohv djhqwv/ udwlrqqhov/ qh frpphwwhqw tx*xqh huuhxu euxlw eodqf1 Fhwwh k|0
srwkëvh hvw wrxwhirlv dssduxh ehdxfrxs wurs iruwh srxu h{soltxhu o*ìyroxwlrq ghv wdx{
orqjv gdqv od soxsduw ghv sd|v +fi1/ sdu h{hpsoh/ Kdugrxyholv/ 4<<7,1 Hq h�hw/ rq
wurxyh jìqìudohphqw txh oh wdx{ orqj �wkìrultxh� +f*hvw0ã0gluh rewhqx ã sduwlu gh
od uhodwlrq +5, hq uhpsodêdqw ohv dqwlflsdwlrqv gh wdx{ frxuwv sdu ohxuv uìdolvdwlrqv,
hvw wurs olvvì sdu udssruw dx wdx{ orqj revhuyì1 Fhwwh �yrodwlolwì h{fhvvlyh� ghv wdx{
orqjv sdu udssruw dx{ suìglfwlrqv gh od wkìrulh ghv dqwlflsdwlrqv d ìwì plvh hq ìylghqfh
ghsxlv orqjwhpsv +Vkloohu/ 4<:</ 4<;4,1

Xq d�dleolvvhphqw gh fhwwh k|srwkëvh gh udwlrqdolwì frqvlvwh ã dgphwwuh xqh g|0
qdpltxh sxuhphqw dxwruìjuhvvlyh gx wdx{ frxuw1 O*hqvhpeoh g*lqirupdwlrq hvw pdlq0
whqdqw uhvwuhlqw dx vhxo sdvvì gx wdx{ frxuw1 Od vsìfl�fdwlrq gx surfhvvxv vxlyl sdu
ohv wdx{ g*lqwìuíw uhyíw xq fdudfwëuh fuxfldo wdqw g*xq srlqw gh yxh wkìrultxh txh
g*xq srlqw gh yxh hpslultxh1 Hq h�hw/ ohv wdx{ orqjv hvwlpìv suìvhqwhqw ghv ìyrox0
wlrqv wrwdohphqw gl�ìuhqwhv vhorq txh ohv wdx{ frxuwv vrqw vxssrvìv vwdwlrqqdluhv rx
qrq0vwdwlrqqdluhv1 Oh gìidxw gh fhwwh dssurfkh hvw grxeoh = g*xqh sduw/ hooh q*xwlolvh
sdv o*hqvhpeoh gh o*lqirupdwlrq glvsrqleoh hw shuwlqhqwh srxu suìyrlu ohv wdx{ frxuwv/
sxlvtx*lo hvw yudlvhpeodeoh txh fhuwdlqhv yduldeohv/ qrq sulvhv hq frpswh/ grlyhqw dpì0
olruhu ohxu suìylvlrq > g*dxwuh sduw/ hooh qh shuphw sdv xq dqfudjh shuwlqhqw ã orqj
whuph gx wdx{ frxuw/ doruv txh fh srlqw dssdudñw gìwhuplqdqw gdqv o*rswltxh g*xqh
suìylvlrq gx wdx{ orqj1
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6 O*dssurfkh xqlydulìh

Nr}lfnl hw doll +4<<8, hw Nr}lfnl hw Wlqvoh| +4<<9, rqw ìwxglì o*h�hw gh soxvlhxuv
vwudwìjlhv gh prgìolvdwlrq gx wdx{ frxuw vxu od txdolwì ghv suìylvlrqv gx wdx{ orqj1
Od gl!fxowì uhsrvh hq sduwlfxolhu vxu oh fkrl{ frqfhuqdqw od vwdwlrqqdulwì rx od qrq0
vwdwlrqqdulwì ghv wdx{ g*lqwìuíw1 Hq h�hw/ od suìylvlrq xqlydulìh gx wdx{ frxuw qìfhvvlwh
oh fkrl{ hqwuh xqh ìfulwxuh hq qlyhdx +uhsuìvhqwdwlrq vwdwlrqqdluh, hw hq gl�ìuhqfh
suhplëuh +uhsuìvhqwdwlrq qrq0vwdwlrqqdluh,1 Hq idlw/ od soxsduw ghv prgëohv wkìrultxhv
+Ydvlfhn/ 4<::/ Fr{ hw doll/ 4<;8, vxssrvhqw ohv wdx{ g*lqwìuíw vwdwlrqqdluhv/ doruv
txh ohv whvwv hpslultxhv frqfoxhqw jìqìudohphqw hq idyhxu gh od qrq0vwdwlrqqdulwì
+Fdpsehoo hw Vkloohu/ 4<;:/ Kdoo hw doll/ 4<<5/ Vkhd/ 4<<5,1 Qrxv suìvhqwrqv gdqv fhwwh
vhfwlrq fhv ghx{ uhsuìvhqwdwlrqv xqlydulìhv hw qrxv frpphqwrqv ohxu shuwlqhqfh vxu
grqqìhv iudqêdlvhv hw doohpdqghv1

614 Od uhsuìvhqwdwlrq vwdwlrqqdluh

Od uhsuìvhqwdwlrq xqlydulìh vwdwlrqqdluh gx wdx{ frxuw v*ìfulw vrxv od iruph

KEu�{o| ' >� n ko|3� n e| +6,

dyhf k 	 f hw K Eu� xq sro|q÷ph gh uhwdugv gh ghjuì R� �1
Wrxw g*derug/ rq uhpdutxh txh oh prgëoh YDU g*ruguh R +uhodwlrq +6,, shxw v*ìfuluh

vrxv od iruph g*xq YDU gh glphqvlrq R hw g*ruguh 4/ uhsuìvhqwdqw od g|qdpltxh gh
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+7,
O*ìtxdwlrq +7, shxw v*ìfuluh gh idêrq soxv frpsdfwh vrxv od iruph

5| ' �5|3� n > n �| +8,

dyhf > '
�
>� f � � � f

��
hw �| '

�
e| f � � � f

��
1 Od pdwulfh � hvw od pdwulfh

g*ìwdw gx YDU1 O*lqwìuíw gh fhwwh uìfulwxuh uhsrvh vxu od sursulìwì vxlydqwh = vl 5|
vxlw xq prgëoh dxwruìjuhvvli g*ruguh 4/ doruv od suìylvlrq ã od gdwh | gh 5|n� v*ìfulw
vlpsohphqw vrxv od iruph

. d5|n� mU|3� o ' ��n�5|3� n
�
U�R ���n�

�
EU�R ���3� >1 +9,

rü U| hvw o*lqirupdwlrq +lqfoxh gdqv l|, gh o*ìfrqrpëwuh hw vh olplwh dx suìvhqw hw dx
sdvvì gh o| = U| ' io|c � � � c o|3Rn�j1 Rq gì�qlw �o oh yhfwhxu gh glphqvlrq +Rc �, txl
shuphw gh vìohfwlrqqhu oh wdx{ frxuw frqwhpsrudlq gdqv oh yhfwhxu 5|/ gh whooh vruwh
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txh o| ' ��o5|1 O*ìtxdwlrq +9, shuphw g*rewhqlu od suìylvlrq gx wdx{ frxuw ixwxu o|n�/
ã sduwlu gx YDU=

. do|n� mU|3� o ' ��o�
�n�5|3� n ��o

�
UR ���n�

�
EUR ���3� >

' ��o4 n ��o�
�n� d5|3� � 4o +:,

dyhf 4 ' EUR ���3� >1 O*ìtxdwlrq +:, prqwuh txh oh wdx{ frxuw frqyhujh ã o*lq�ql
yhuv =

*�4
�<"

. do|n� mU|3� o ' ��o4 � oE"�1

Rq qrwh txh fh qlyhdx gh orqj whuph/ o
E"�
|3� / hvw frqvwdqw gdqv oh whpsv1 Od suìylvlrq

rswlpdoh gh -|/ qrwìh -|*|3�/ v*ìfulw doruv =

-|*|3� � . d-| mU|3� o '
�� q

� � q?

?3�[
�'f

q�. do|n� mU|3� o n )

' ��o4n
�� q

�� q?
��o EUR � Eq��?� EUR � q��3�� d5|3� � 4o n )

vrlw od suìylvlrq hq | gx wdx{ orqj/ frpsdwleoh dyhf od wkìrulh ghv dqwlflsdwlrqv

-|*|3� ' ��o4n w� d5|3� � 4o n ) +;,

dyhf

w
�

'
�� q

�� q?
��o EUR � Eq��?� EUR � q��3��1

Lo hvw grqf dlvì/ xqh irlv hvwlpì oh prgëoh +7, shuphwwdqw od suìylvlrq gx wdx{
frxuw/ gh gìgxluh gh +;, oh qlyhdx gx wdx{ orqj hq | frpsdwleoh dyhf od wkìrulh ghv
dqwlflsdwlrqv1 Rq uhpdutxh txh od suìylvlrq ã od gdwh | gx wdx{ orqj hq |n & v*ìfulw
vlpsohphqw/ txho txh vrlw & � f

-|n&*|3� ' ��o4 n w��& d5|3� � 4o n )1 +<,

Dlqvl/ soxv o*krul}rq gh suìylvlrq hvw ìorljqì/ soxv od suìylvlrq vh udssurfkh gx qlyhdx
gh orqj whuph gx wdx{ frxuw ��o4 ' oE"�/ ã od sulph gh ulvtxh suëv1

615 Od uhsuìvhqwdwlrq qrq0vwdwlrqqdluh

Od uhsuìvhqwdwlrq qrq0vwdwlrqqdluh gx wdx{ frxuw v*ìfulw vrxv od iruph

KEu�{o| ' >� n e| +43,

dyhf KEu� xq sro|q÷ph gh uhwdugv gh ghjuì ER� ��1 O*ìtxdwlrq +43, grqqh frpph
uhsuìvhqwdwlrq YDU dvvrflìh dx{ yduldwlrqv ghv yduldeohv =

{5| ' �{5|3� n > n �|
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dyhf 5| '
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o| � � � o|3Rn2
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Hq uhpdutxdqw txh

. d{o|n� mU|3� o ' ��o�{5|3� n ��o
�
UR ���n�

�
EUR ���3� >

od phloohxuh suìylvlrq hq |� � gx wdx{ frxuw hq |n � v*ìfulw vrxv od iruph =

. do|n� mU|3� o ' o|3� n
�[

�'f

. d{o|n� mU|3� o

vrlw

. do|n� mU|3� o ' ��o5|3� n ��o
�
UR ���n�

�
EUR ���3�� E{5|3� � 4�

n E�n ����o4 +44,

dyhf 4 ' EUR ���3� >1 Qrxv srvhurqv gdqv od vxlwh >� ' f g*rü 4 ' f1 Fhwwh k|srwkëvh
shuphw g*dvvxuhu txh oh wdx{ suìyx ã o*lq�ql qh whqg sdv yhuv �4 +vl >� 	 f, rx n4
+vl >� : f,51 Oh srlqw whuplqdo gx wdx{ frxuw ã o*lq�ql v*ìfulw grqf

*�4
�<"

. do|n� mU|3� o ' ��o5|3� n ��o EUR ���3��{5|3� � oE"�
|3� 1

Od suìylvlrq hq | gx wdx{ orqj/ frpsdwleoh dyhf od wkìrulh ghv dqwlflsdwlrqv/ ghylhqw

-|*|3� ' ��o5
E"�
|3� n w�

k
5|3� � 5

E"�
|3�

l
n ) +45,

dyhf
5
E"�
|3� ' 5|3� n EUR ���3��{5|3�

hw

w
�

'
�� q

� � q?
��o EUR � Eq��?� EUR � q��3� 1

Od suìylvlrq ã xq krul}rq & txhofrqtxh v*ìfulw

-|n&*|3� ' ��o5
E"�
|3� n w��&

k
5|3� � 5E"�

|3�

l
n )1 +46,

Frqwudluhphqw dx fdv vwdwlrqqdluh/ oh qlyhdx gh orqj whuph gx wdx{ frxuw hw od suìyl0
vlrq gx wdx{ orqj vrqw gluhfwhphqw olìv dx ghuqlhu wdx{ frxuw revhuyì1

5Ohv hvwlpdwlrqv phqìhv prqwuhqw txh �
4
q*hvw mdpdlv vljql�fdwlyhphqw gl�ìuhqw gh 31

:



616 O*hvwlpdwlrq ghv prgëohv hw od suìylvlrq gx wdx{ orqj

Ohv wdx{ g*lqwìuíw surylhqqhqw gh od edvh gh grqqìhv gh o*RFGH/ vxu od sìulrgh 4<930
<9 hq iuìtxhqfh wulphvwulhooh1 Oh wdx{ frxuw hvw oh wdx{ gx pdufkì lqwhuedqfdluh ã 6
prlv1 Oh wdx{ orqj hvw oh wdx{ pr|hq vxu wlwuhv sxeolfv ã orqj whuph > lo v*djlw hq Iudqfh
gx wdx{ pr|hq vxu ohv reoljdwlrqv gx vhfwhxu sxeolf hw vhpl0sxeolf/ hq Doohpdjqh gx
wdx{ pr|hq ghv reoljdwlrqv gh : ã 48 dqv gx vhfwhxu sxeolf1 Ohv judskltxhv 4d hw
4e suìvhqwhqw o*ìyroxwlrq ghv wdx{ ã 6 prlv hw ã 43 dqv hq Iudqfh hw hq Doohpdjqh
uhvshfwlyhphqw1

Oh wdeohdx 4 suìvhqwh ohv hvwlpdwlrqv ghv uhsuìvhqwdwlrqv vwdwlrqqdluh +6, hw qrq0
vwdwlrqqdluh +43,1 Oh qrpeuh gh uhwdugv hvw gìwhuplqì sdu plqlplvdwlrq gx fulwëuh
ELF1 Fhv ghx{ dssurfkhv frqgxlvhqw ã ghv hvwlpdwlrqv frpsdudeohv gh od g|qdpltxh
gx wdx{ frxuw1 Hq h�hw/ o*hvwlpdwlrq gx sdudpëwuh k hvw hq jìqìudo surfkh gh 3
+rx/ gh idêrq dowhuqdwlyh/ od udflqh gx sro|q÷ph dxwruìjuhvvli hvw surfkh gh 4,61 Hq
uhydqfkh/ ohv suìylvlrqv gx wdx{ frxuw rewhqxhv ã sduwlu gh fhv ghx{ prgëohv gl�ëuhqw
frqvlgìudeohphqw1 Gdqv oh suhplhu fdv/ od suìylvlrq gx wdx{ frxuw frqyhujh yhuv od
ydohxu pr|hqqh gx wdx{ g*lqwìuíw �>�*k1 Gdqv oh vhfrqg fdv/ od suìylvlrq gx wdx{
frxuw ìyroxh hvvhqwlhoohphqw frpph oh ghuqlhu wdx{ frxuw revhuyì +hq idlw frpph xqh
pr|hqqh preloh ghv ghuqlëuhv revhuydwlrqv,1

Ohv judskltxhv 5d hw 5e prqwuhqw oh wdx{ orqj hw vd suìylvlrq ã xq wulphvwuh ã
sduwlu gx prgëoh vwdwlrqqdluh/ srxu od Iudqfh hw o*Doohpdjqh1 Gh od píph pdqlëuh/ ohv
judskltxhv 6d hw 6e uhsuìvhqwhqw oh wdx{ orqj hw vd suìylvlrq ã sduwlu gx prgëoh qrq0
vwdwlrqqdluh1 Od suìylvlrq gx wdx{ orqj q*dssdudñw mdpdlv vdwlvidlvdqwh = hooh hvw wurs
vwdeoh gdqv oh fdv vwdwlrqqdluh/ wurs yrodwloh gdqv oh fdv qrq0vwdwlrqqdluh1 Oh qlyhdx
gh orqj whuph +frqglwlrqv whuplqdohv, vrxv0mdfhqw ã fhv ghx{ surfhvvxv qh vhpeoh sdv
uh ìwhu ohv dqwlflsdwlrqv gh pdufkì1 Hq h�hw/ ohv uìylvlrqv gh fhv dqwlflsdwlrqv g*xqh
sìulrgh vxu o*dxwuh vrqw wurs idleohv rx wurs  xfwxdqwhv/ ã o*h{fhswlrq wrxwhirlv gx
prgëoh vwdwlrqqdluh srxu o*Doohpdjqh1

Rq qrwh txh/ srxu ohv ghx{ sd|v/ ohv lqwhusuìwdwlrqv judskltxhv gl�ëuhqw1 Gdqv oh
fdv gh od Iudqfh/ oh fkrl{ g*xq surfhvvxv vwdwlrqqdluh srxu oh wdx{ frxuw hvw fodluh0
phqw gìidloodqw/ frqgxlvdqw ã gh iruwhv vxuhvwlpdwlrqv gx wdx{ orqj +dx frxuv ghv gl{
suhplëuhv dqqìhv gh o*ìfkdqwloorq, hw ã gh iruwhv vrxv0hvwlpdwlrqv +hqwuh 4<:7 hw 4<;8,/
doruv txh o*dgrswlrq g*xq surfhvvxv qrq0vwdwlrqqdluh vhpeoh uhqguh plhx{ frpswh gh
o*ìyroxwlrq revhuyìh gx wdx{ orqj1 D o*lqyhuvh/ hq Doohpdjqh/ oh fkrl{ g*xqh uhsuì0
vhqwdwlrq qrq0vwdwlrqqdluh gx wdx{ frxuw frqgxlw ã ghv yduldwlrqv h{djìuìhv gx wdx{
orqj hvwlpì dx frxuv ghv sìulrghv gh uhvvhuuhphqw prqìwdluh +hq 4<:60:7 hw 4<;30;5
hq sduwlfxolhu,/ doruv tx*xq surfhvvxv vwdwlrqqdluh srxu oh wdx{ frxuw dssdudñw soxv hq
skdvh dyhf o*revhuydwlrq gx wdx{ orqj1 Fh frqvwdw hvw frkìuhqw dyhf ohv uìvxowdwv ghv
whvwv lqgltxìv gdqv od qrwh 61

O*devhqfh g*dqfudjh shuwlqhqw srxu oh wdx{ frxuw dqwlflsì ã xq krul}rq ìorljqì
hvw oh gìidxw pdmhxu ghv ghx{ irupxodwlrqv xqlydulìhv suìvhqwìhv gdqv fhwwh vhfwlrq1
O*dssurfkh vwdwlrqqdluh vh fdudfwìulvh sdu xq qlyhdx gh orqj whuph frqvwdqw/ pdql0

6Vl o*rq phw hq úxyuh xq whvw gh Glfnh| hw Ixoohu dxjphqwì/ ã sduwlu ghv uhodwlrqv +d, gx wdeohdx
4/ rq wurxyh ghv vwdwlvwltxhv gh Vwxghqw srxu � gh 05/8 srxu od Iudqfh hw gh 06/7 srxu o*Doohpdjqh/
txh o*rq shxw frpsduhu ã 05/< dx vhxlo gh 8( hw 05/9 dx vhxlo gh 43( +Ixoohu/ 4<:9,1 Rq qh uhmhwwh
grqf sdv od qrq0vwdwlrqqdulwì hq Iudqfh/ pdlv rq od uhmhwwh hq Doohpdjqh1
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ihvwhphqw lqdgdswì gdqv oh fdv gh od Iudqfh > o*dssurfkh qrq0vwdwlrqqdluh frqgxlw/
ã o*lqyhuvh/ ã ghv qlyhdx{ gh orqj whuph wurs huudwltxhv1 Lo dssdudñw doruv qìfhvvdluh
g*dqfuhu o*ìyroxwlrq ã orqj whuph gx wdx{ frxuw1

7 O*dssurfkh sdu ohv irqfwlrqv gh uìdfwlrq

Xqh suhplëuh irupxodwlrq shuphwwdqw xq who dqfudjh frqvlvwh ã hvwlphu xqh irqfwlrq
gh uìdfwlrq ghv dxwrulwìv prqìwdluhv/ ã sduwlu gh vhv gìwhuplqdqwv pdfurìfrqrpltxhv/
frpph o*lq dwlrq rx o*dfwlylwì1 Ohxu sulvh hq frpswh lpsrvh wrxwhirlv xqh prgìolvd0
wlrq gh fhv yduldeohv h{solfdwlyhv1 Gdqv fh fdv/ oh YDU hvw o*dssurfkh od plhx{ dgdswìh/
sxlvtx*hooh shuphw gh uhsuìvhqwhu od g|qdpltxh mrlqwh gh o*hqvhpeoh ghv yduldeohv1

Fh w|sh g*dssurfkh wurxyh vrq ruljlqh gdqv ohv wudydx{ gh Pdqnlz hw Plurq
+4<;9,1 Revhuydqw txh od soxsduw ghv wudydx{ uhmhwwhqw od wkìrulh sruwhqw vxu ohv
dqqìhv 4<930:3/ fhx{0fl ìwhqghqw hq h�hw ohxu ìwxgh ã od sìulrgh 4;<304<:</ srxu ohv
wdx{ ã 6 prlv hw 9 prlv dpìulfdlqv1 Lov rewlhqqhqw doruv txh/ vxu od sìulrgh 4;<304<47/
suìfìgdqw od fuìdwlrq gh od Ihg/ od wkìrulh ghv dqwlflsdwlrqv dssdudñw shuwlqhqwh srxu
h{soltxhu o*ìyroxwlrq gx wdx{ orqj1 Lov lqwhusuëwhqw fh uìvxowdw/ vhorq ohtxho od ydolglwì
hpslultxh gh od wkìrulh gìshqg gx uìjlph gh srolwltxh prqìwdluh/ sdu oh idlw txh
o*dfwlrq gh od Ihg uhqg ohv wdx{ frxuwv lpsuìylvleohv = od shqwh ghv wdx{ q*dxudlw doruv
soxv gh srxyrlu h{solfdwli/ qrq sdv gx idlw gh o*ìfkhf gh od wkìrulh ghv dqwlflsdwlrqv/
pdlv sdufh txh od shqwh qh shuphw sdv g*dqwlflshu ohv wdx{ frxuwv ixwxuv1

Sdu od vxlwh/ soxvlhxuv ìwxghv vh vrqw lqwìuhvvìhv ã od sduwlh frxuwh gh od frxueh ghv
wdx{ dpìulfdlqh hw/ soxv suìflvìphqw dx u÷oh gh od srolwltxh prqìwdluh gdqv oh uhmhw
ghv whvwv vwdqgdug1 PfFdooxp +4<<7,/ Uxghexvfk +4<<8,/ Ixkuhu +4<<9,/ Urehugv hw
doll +4<<9,/ Edogx}}l hw doll +4<<;, rqw ìwxglì/ wdqw vxu oh sodq wkìrultxh txh vxu
oh sodq hpslultxh/ o*k|srwkëvh vhorq odtxhooh oh uhmhw gh od wkìrulh ghv dqwlflsdwlrqv
q*hvw tx*dssduhqw hw uìvxowh hq idlw gx vxffëv gh od srolwltxh prqìwdluh gh od Ihg
gdqv od frqgxlwh gh vd srolwltxh prqìwdluh1 Hq h�hw/ vl ohv lqyhvwlvvhxuv dqwlflshqw/
udwlrqqhoohphqw/ txh od Ihg yd pdlqwhqlu oh qlyhdx dfwxho gh vd fleoh srxu oh wdx{
ghv ihg ixqgv/ doruv od shqwh ghv wdx{ dfwxhooh +txl uh ëwh o*ìyroxwlrq dqwlflsìh ghv
wdx{ frxuwv, qh frqwlhqgud dxfxqh lqirupdwlrq vxu o*ìyroxwlrq ixwxuh h�hfwlyh ghv
wdx{ frxuwv1 Ohv gl�ìuhqwhv ìwxghv flwìhv rqw grqf sursrvì ghv uhsuìvhqwdwlrqv gh od
srolwltxh prqìwdluh +ã wudyhuv ghv irqfwlrqv gh uìdfwlrq gh od Ihg,1 O*xwlolvdwlrq gh fhv
prgëohv gh wdx{ frxuw srxu suìyrlu vrq ìyroxwlrq dqwlflsìh sdu ohv pdufkìv shuphw
doruv/ gdqv od soxsduw ghv fdv/ gh uhqguh xqh fhuwdlqh shuwlqhqfh ã od shqwh ghv wdx{
srxu uhqguh frpswh gh o*ìyroxwlrq ixwxuh ghv wdx{ g*lqwìuíw1

Uxghexvfk +4<<8, sursrvh gl�ìuhqwhv vsìfl�fdwlrqv gh od irqfwlrq gh uìdfwlrq gh
od Ihg hw prqwuh/ ã sduwlu gh vlpxodwlrqv/ tx*hoohv shuphwwhqw gh uìfrqflolhu od wkìrulh
ghv dqwlflsdwlrqv dyhf ohv grqqìhv1 D sduwlu gh o*hvwlpdwlrq g*xqh irqfwlrq gh uìdfwlrq
dyhf frh!flhqwv yduldeohv vxu od sìulrgh 4<990<7/ Ixkuhu +4<<9, rewlhqw xqh ìyroxwlrq
gx wdx{ orqj wkìrultxh +f*hvw0ã0gluh frpsdwleoh dyhf od wkìrulh ghv dqwlflsdwlrqv/ pdlv
irqgì vxu ghv dqwlflsdwlrqv gx wdx{ frxuw lvvxhv gh od irqfwlrq gh uìdfwlrq, ehdxfrxs
soxv frqiruph ã o*ìyroxwlrq revhuyìh gx wdx{ orqj1

Qrxv srxyrqv glvwlqjxhu d sulrul wurlv w|shv gh uhsuìvhqwdwlrqv pxowlydulìhv = vwd0
wlrqqdluh/ qrq0vwdwlrqqdluh qrq frlqwìjuìh hw qrq0vwdwlrqqdluh frlqwìjuìh1 Ohv ghx{
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suhplëuhv irupxodwlrqv qh shuphwwhqw sdv g*rewhqlu xq dqfudjh vdwlvidlvdqw ã orqj
whuph gx wdx{ frxuw hq irqfwlrq gh vhv gìwhuplqdqwv pdfurìfrqrpltxhv1 Gh idlw/
ohv hvwlpdwlrqv phqìhv vxu fhv ghx{ uhsuìvhqwdwlrqv frqgxlvhqw ã ghv uìvxowdwv wuëv
surfkhv ghv dssurfkhv xqlydulìhv vwdwlrqqdluhv hw qrq0vwdwlrqqdluhv71 Hq uhydqfkh/
o*dssurfkh qrq0vwdwlrqqdluh frlqwìjuìh shuphw gh gì�qlu xq qlyhdx gh orqj whuph
srxu oh wdx{ frxuw1 Xqh gìpdufkh qdwxuhooh srxu phvxuhu fh qlyhdx gh orqj whuph
frqvlvwh ã xwlolvhu od uëjoh gh Wd|oru/ txl ìwdeolw xqh uhodwlrq hqwuh oh wdx{ frxuw/ oh
wdx{ g*lq dwlrq hw o*rxwsxw jds +Wd|oru/ 4<<6,1

Wrxwhirlv/ fhwwh prgìolvdwlrq v*dyëuh dvvh} gìolfdwh = wrxw g*derug/ soxvlhxuv gì�ql0
wlrqv shxyhqw íwuh uhwhqxhv srxu ohv gìwhuplqdqwv pdfurìfrqrpltxhv = dlqvl o*rxwsxw
jds shxw íwuh ìydoxì ã sduwlu gh gl�ìuhqwhv pìwkrghv +frpph oh �owuh gh Krgulfn
hw Suhvfrww rx xqh whqgdqfh gìwhuplqlvwh dyhf/ ìyhqwxhoohphqw/ ghv uxswxuhv gh whq0
gdqfhv, > g*dxwuhv gìwhuplqdqwv +frpph ohv wdx{ frxuwv doohpdqgv srxu od irqfwlrq
gh uìdfwlrq iudqêdlvh, shxyhqw íwuh lqwurgxlwv > od fleoh g*lq dwlrq shxw íwuh wrxuqìh
yhuv oh sdvvì rx yhuv oh ixwxu +Fodulgd hw doll/ 4<<:, > oh srlgv ghv gìwhuplqdqwv shxw
ydulhu dx frxuv gx whpsv/ srxu uhqguh frpswh ghv fkdqjhphqwv gh uìjlphv +Kdplowrq/
4<;<, rx ghv uxswxuhv vwuxfwxuhoohv +Shuurq/ 4<;<,/ frqgxlvdqw ã xqh hvwlpdwlrq dyhf
frh!flhqwv yduldeohv +Mdft hw doll/ 4<<6/ rx Ixkuhu/ 4<<9,1

Hqvxlwh/ o*hvwlpdwlrq gh od irqfwlrq gh uìdfwlrq d srxu remhfwli sulqflsdo g*dqfuhu
o*ìyroxwlrq ã orqj whuph gx wdx{ frxuw1 Ru hq o*devhqfh g*h�hw gh od irufh gh udssho
vxu od g|qdpltxh gh o*lq dwlrq rx gh o*rxwsxw jds/ oh wdx{ frxuw ã o*lq�ql ìyroxh
hvvhqwlhoohphqw frpph ohv ghuqlëuhv ydohxuv revhuyìhv gh o*lq dwlrq hw gh o*rxwsxw jds/
fh txl hvw shx vdwlvidlvdqw1 Gh idlw/ xqh erqqh uhsuìvhqwdwlrq gh od fleoh gh orqj
whuph qìfhvvlwh/ orjltxhphqw/ xqh prgìolvdwlrq gh o*lq dwlrq hw gh o*rxwsxw jds gh
orqj whuph1 Oh fdv gh o*rxwsxw jds hvw dlvì ã uìvrxguh sxlvtx*ã orqj whuph lo hvw sdu
frqvwuxfwlrq g*hvsìudqfh qxooh1 Hq uhydqfkh/ o*lq dwlrq gh orqj whuph grlw srxyrlu
d sulrul ydulhu dx frxuv gx whpsv1 Nr}lfnl hw Wlqvoh| +4<<9, hw Erp�p hw Eud|wrq
+4<<;, vxjjëuhqw gl�ìuhqwhv pìwkrghv srxu ìydoxhu o*lq dwlrq gh orqj whuph81 Gh
píph/ lo hvw srvvleoh g*lqyhuvhu xqh irqfwlrq gh uìdfwlrq gdqv odtxhooh oh wdx{ frxuw
gìshqg g*xqh fleoh gh orqj whuph srxu o*lq dwlrq +Fodulgd hw doll/ 4<<:,1

Dlqvl/ o*dssurfkh sdu od irqfwlrq gh uìdfwlrq qìfhvvlwh/ srxu íwuh sohlqhphqw rsì0
udwlrqqhooh/ xqh ìwxgh suìflvh hw frpsoëwh gx frpsruwhphqw ghv dxwrulwìv prqìwdluhv
hw gh vrq ìyroxwlrq dx frxuv gx whpsv1

8 O*dssurfkh sdu ohv dqwlflsdwlrqv ghv pdufkìv

O*xwlolvdwlrq gh o*dqwlflsdwlrq ã orqj whuph gx wdx{ frxuw sdu ohv pdufkìv shuphw
gh frqwrxuqhu/ gdqv xqh odujh phvxuh/ ohv gl!fxowìv srvìhv sdu od gìpdufkh suìfì0

7Qrxv dyrqv hvwlpì gl�ìuhqwhv irupxodwlrqv gh o*dssurfkh sdu ohv irqfwlrqv gh uìdfwlrq1 Qrxv qh
suìvhqwrqv wrxwhirlv sdv fhv uìvxowdwv lfl/ fdu lov qh frqvwlwxhqw sdv o*ìoìphqw fhqwudo gh qrwuh ìwxgh1

8Gdqv oh prgëoh IUE2XV/ ohv dqwlflsdwlrqv g*lq dwlrq ã orqj whuph vrqw rewhqxhv ã sduwlu gh
o*hqtxíwh phqìh sdu o*Xqlyhuvlwì gx Plfkljdq dxsuëv ghv pìqdjhv1 Nr}lfnl hw doll +4<<8,/ Nr}lfnl
hw Wlqvoh| +4<<9, hw Erp�p hw Eud|wrq +4<<;, prqwuhqw txh ohv uìvxowdwv gh fhwwh hqtxíwh shx0
yhqw íwuh dvvh} �gëohphqw uhsurgxlwv ã sduwlu gh od uhodwlrq gh Ilvkhu rx ã sduwlu g*xq surfhvvxv
g*dssuhqwlvvdjh1
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ghqwh1 Fhwwh irupxodwlrq suìvhqwh ghx{ dydqwdjhv gx srlqw gh yxh gh od prgìolvdwlrq1
G*xqh sduw/ hooh uìvrxw od txhvwlrq gh od vwdwlrqqdulwì ghv uhqghphqwv = oh ghjuì gh
qrq0vwdwlrqqdulwì gx wdx{ frxuw gìshqg vhxohphqw gx ghjuì gh vwdwlrqqdulwì gh vrq
dqwlflsdwlrq gh orqj whuph/ vdqv tx*lo vrlw qìfhvvdluh gh suìflvhu fh ghjuì1 G*dxwuh
sduw/ hooh ìylwh oh gìolfdw sureoëph gx fkrl{ ghv gìwhuplqdqwv pdfurìfrqrpltxhv hw
gh od irupxodwlrq gh od irqfwlrq gh uìdfwlrq = fhwwh lqirupdwlrq hvw/ hq h�hw/ vxssrvìh
uìvxpìh lqwìjudohphqw gdqv od yduldeoh uhsuìvhqwdwlyh ghv dqwlflsdwlrqv ghv pdufkìv1

Fhwwh gìpdufkh v*lqvëuh gdqv od olwwìudwxuh sruwdqw vxu od uhfkhufkh ghv idfwhxuv
v|qwkìwlvdqw o*lqirupdwlrq qìfhvvdluh ã od suìylvlrq gx wdx{ orqj1 Gdqv xq suhplhu
whpsv/ xq vhxo idfwhxu/ oh wdx{ frxuw/ d ìwì sulv hq frpswh +Ydvlfhn/ 4<::/ hw Fr{
hw doll/ 4<;8,1 O*lqvx!vdqfh pdqlihvwh g*xq idfwhxu xqltxh d udslghphqw frqgxlw ã
ghv h{whqvlrqv ã ghx{ idfwhxuv1 Soxvlhxuv gì�qlwlrqv gx vhfrqg idfwhxu rqw dlqvl ìwì
uhwhqxhv = oh wdx{ orqj +Euhqqdq hw Vfkzduw}/ 4<;5,/ od shqwh ghv wdx{ +Vfkdhihu
hw Vfkzduw}/ 4<;7, rx hqfruh od yrodwlolwì frqglwlrqqhooh gx wdx{ frxuw +Orqjvwd� hw
Vfkzduw}/ 4<<5,1

Fdpsehoo hw Vkloohu +4<;:/ 4<;;, rqw ìjdohphqw ìwxglì od g|qdpltxh mrlqwh gx
wdx{ frxuw hw gx wdx{ orqj1 Hq sduwlfxolhu/ lov frqvlgëuhqw ohv frqvìtxhqfhv vxu fhwwh
uhodwlrq gh o*k|srwkëvh gh qrq0vwdwlrqqdulwì gx wdx{ frxuw1 Lov prqwuhqw txh/ gdqv
fh fdv/ oh wdx{ orqj hvw ìjdohphqw qrq0vwdwlrqqdluh/ pdlv txh od shqwh/ gì�qlh sdu
7| ' -| � o|/ hvw vwdwlrqqdluh1 Lov ìwxglhqw doruv ghx{ idfwhxuv/ oh wdx{ frxuw +txl
ìwdeolw oh qlyhdx, hw od shqwh ghv wdx{1 Oruvtx*lov suìyrlhqw oh wdx{ orqj ã sduwlu
g*xq YDU frqwhqdqw od yduldwlrq gx wdx{ frxuw hw od shqwh ghv wdx{/ lov uhmhwwhqw
wrxmrxuv/ vwdwlvwltxhphqw/ od wkìrulh ghv dqwlflsdwlrqv1 Hq uhydqfkh/ o*h{lvwhqfh g*xqh
iruwh sur{lplwì hqwuh ohv wdx{ orqjv revhuyì hw hvwlpì ohv dpëqh ã ydolghu od wkìrulh vxu
oh sodq ìfrqrpltxh1 Edogx}}l hw doll +4<<:, rqw uìfhpphqw sursrvì xqh irupxodwlrq
dvvh} surfkh/ irqgìh vxu o*dqdo|vh gh od whqgdqfh fhqwudoh gx wdx{/ rx gh orqj whuph1
Fhooh0fl gìshqg gluhfwhphqw gh od g|qdpltxh ghv wdx{ orqjv1

Hq�q/ Nr}lfnl hw Wlqvoh| +4<<9, rqw rswì srxu xqh prgìolvdwlrq gdqv odtxhooh oh
vhfrqg idfwhxu hvw oh wdx{ frxuw dqwlflsì srxu xq krul}rq lq�ql1 Fhwwh fleoh gh orqj
whuph hvw ìydoxìh ã sduwlu g*xq wdx{ ã whuph srxu xq krul}rq ìorljqì1 Hooh uh ëwh/ vl
od wkìrulh ghv dqwlflsdwlrqv hvw yìul�ìh/ ohv dqwlflsdwlrqv gh orqj whuph ghv pdufkìv
frqfhuqdqw o*ìyroxwlrq ghv wdx{ frxuwv/ ã xqh sulph frqvwdqwh gdqv oh whpsv suëv1
O*lqwìuíw gh fhwwh uhsuìvhqwdwlrq hvw g*lvrohu h{solflwhphqw od frpsrvdqwh �dqwlflsdwlrq
gh orqj whuph�/ grqw qrxv dyrqv lqgltxì tx*hooh hvw gìwhuplqdqwh gdqv xqh rswltxh
gh suìylvlrq gx wdx{ orqj1

814 O*dqwlflsdwlrq ã orqj whuph gx wdx{ frxuw

Gdqv od vxlwh gh Nr}lfnl hw doll +4<<8, +fi1 ìjdohphqw Nr}lfnl hw Wlqvoh|/ 4<<9,/ rq
vxssrvh txh o*rq glvsrvh/ ã od gdwh | � �/ g*xqh dqwlflsdwlrq gx wdx{ frxuw ghydqw
suìydorlu ã o*lq�ql/ qrwìh 	oE"�

|3� ' *�4�<" . Eo|n� mU|3� �1 Od g|qdpltxh gx wdx{ frxuw
hvw doruv grqqìh sdu
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O*ìtxdwlrq +48, lqgltxh txh/ g*xqh sìulrgh ã o*dxwuh/ o*dqwlflsdwlrq gx srlqw whuplqdo
qh ydulh sdv1 O*ìtxdwlrq +47, d xqh vwuxfwxuh wuëv surfkh g*xq prgëoh ã fruuhfwlrq
g*huuhxu = oh wdx{ frxuw qh shxw v*ìorljqhu gxudeohphqw gh vrq qlyhdx gh orqj whuph1
Od yduldeoh

�
o|3� � 	o

E"�
|3�

�
mrxh oh u÷oh gh irufh gh udssho yhuv fh qlyhdx gh orqj whuph1

Srxu xqh gdwh | grqqìh/ od suìylvlrq gx wdx{ frxuw frqyhujhud grqf yhuv oh qlyhdx
g*ìtxloleuh frqqx ã fhwwh gdwh +	o

E"�
|3� ,1

O*ìtxdwlrq +47, grqqh frpph uhsuìvhqwdwlrq YDU dvvrflìh = .|3�{5| ' �{5|3�n
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hw � gì�ql frpph gdqv o*ìtxdwlrq +7,1
O*ìtxdwlrq gh suìylvlrq gx wdx{ frxuw v*ìfulw doruv vrxv od iruph =
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g*rü/ frpph srlqw whuplqdo gx wdx{ frxuw ã o*lq�ql
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Od suìylvlrq hq | gx wdx{ orqj/ frpsdwleoh dyhf od wkìrulh ghv dqwlflsdwlrqv/ ghylhqw
grqf
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Vrxv fhwwh iruph/ fhwwh dssurfkh odlvvh rxyhuwh od txhvwlrq gx fkrl{ gh 	oE"�
|3� 1 Hq

h�hw/ o*ìtxdwlrq +48, q*lqgltxh sdv frpphqw hvw gìwhuplqì oh wdx{ ã o*lq�ql1 Od vrox0
wlrq dgrswìh sdu Nr}lfnl hw doll +4<<8, frqvlvwh ã phvxuhu ohv dqwlflsdwlrqv ghv djhqwv
frqfhuqdqw oh wdx{ frxuw ixwxu ã o*lq�ql ã sduwlu gx wdx{ ã whuph ã xqh sìulrgh srxu
xqh gdwh vx!vdpphqw ìorljqìh ?� +?� � ?,1

Fhwwh irupxodwlrq +47,0+48, dvvrflìh ã o*ìtxdwlrq gh od wkìrulh ghv dqwlflsdwlrqv +5,
shxw íwuh lqwhusuìwìh frpph xq prgëoh ã ghx{ idfwhxuv gh od vwuxfwxuh sdu whuph = oh
suhplhu idfwhxu hvw oh wdx{ frxuw/ oh vhfrqg hvw o*ìfduw hqwuh oh wdx{ frxuw hw oh qlyhdx
whuplqdo 	o

E"�
|3� 1 Fhwwh uhsuìvhqwdwlrq frqvwlwxh grqf xqh h{whqvlrq ghv ghx{ dssurfkhv

xqlydulìhv frpsdudeoh ã ghv prgëohv ã xq idfwhxu +oh wdx{ frxuw,1

815 O*hvwlpdwlrq gx wdx{ ã whuph

Od prgìolvdwlrq gx wdx{ frxuw shxw íwuh irqgìh vxu oh wdx{ ã whuph ã 6 prlv ã xq
krul}rq lq�ql1 Srxu ìydoxhu fhv wdx{ ã whuph/ qrxv dyrqv xwlolvì gdqv fhwwh ìwxgh ohv
frxuehv gh wdx{ lqwhusroìhv sdu od Edqtxh gh Iudqfh/ vxu od sìulrgh 4<;30<9 srxu od
Iudqfh +Mrqghdx hw Ulfduw/ 4<<:, hw vxu od sìulrgh 4<:50<9 srxu o*Doohpdjqh1 Fhwwh
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lqwhusrodwlrq ghv frxuehv gh wdx{ vxu wlwuhv sxeolfv hvw irqgìh vxu od gìpdufkh gh
Qhovrq hw Vlhjho +4<;:,1

Srxu o*ìydoxdwlrq ghv wdx{ ã whuph/ ohv grqqìhv frqfhuqdqw ohv wlwuhv sxeolfv
iudqêdlv rqw ìwì froohfwìhv ã sduwlu gh od Frwh R!flhooh/ srxu oh ghuqlhu mrxu rxyuì
gx prlv1 Ohv frwdwlrqv r!flhoohv ghv reoljdwlrqv sxeoltxhv doohpdqghv surylhqqhqw
g*xqh edvh gh grqqìhv irxuqlh sdu od Exqghvedqn/ frqwhqdqw o*hqvhpeoh ghv frwdwlrqv
txrwlglhqqhv ghv wlwuhv sxeolfv doohpdqgv hqwuh 4<:5 hw 4<<91 D sduwlu gh o*lqwhusrod0
wlrq/ srxu fkdtxh prlv/ gh od frxueh ghv wdx{ }ìur0frxsrq ã sduwlu gh od pìwkrgh gh
Qhovrq hw Vlhjho +4<;:,/ qrxv dyrqv h{wudlw xq hqvhpeoh gh wdx{ gh pdwxulwìv �{hv1
O*dqqh{h 4 suìflvh od pìwkrgh dgrswìh hw ohv grqqìhv xwlolvìhv srxu o*lqwhusrodwlrq
ghv frxuehv gh wdx{ hq Iudqfh hw hq Doohpdjqh1

D sduwlu gh od frxueh ghv wdx{ }ìur0frxsrq/ lo hvw srvvleoh g*ìydoxhu od frxueh ghv
wdx{ ã whuph1 Dlqvl/ ã od gdwh |/ oh wdx{ ã whuph gh pdwxulwì 6 srxu od gdwh | n ?
v*ìfulw vrxv od iruph =

s
E?�
| '

�
E?n ��-E?n��

5c| � ?-E?�
5c|

�
1 +4:,

Srxu hq gìgxluh xqh hvwlpdwlrq qrq eldlvìh gx wdx{ frxuw ã o*lq�ql/ lo hvw doruv qìfhv0
vdluh gh vrxvwudluh ohv sulphv gh ulvtxh/ srxu ? vx!vdpphqw judqg

	o
E"�
| ' s E?�| �

�
E? n ��)E?n��

5 � ?)E?�
5

�

fh txh o*rq rewlhqw hq sudwltxh hq fruuljhdqw ghv pr|hqqhv gx wdx{ frxuw hw gx wdx{
ã whuph1

Oh wdx{ frxuw dqwlflsì srxu o*lq�ql hvw lfl ìydoxì ã sduwlu gx wdx{ ã whuph ã 6 prlv
gdqv 43 dqv1 Vl s Eef�| uhsuìvhqwh oh wdx{ ã whuph ã 6 prlv gdqv 43 dqv/ oh wdx{ frxuw
dqwlflsì srxu o*lq�ql v*ìfulw doruv vlpsohphqw

oE"�
| ' s Eef�| n 7o � 7s +4;,

rü 7o hw 7s uhsuìvhqwhqw uhvshfwlyhphqw oh wdx{ frxuw pr|hq hw oh wdx{ ã whuph pr|hq
vxu o*hqvhpeoh gh od sìulrgh1

Vxu od sìulrgh 4<930:< srxu od Iudqfh hw 4<930:4 srxu o*Doohpdjqh/ qrxv qh glvsr0
vrqv sdv gh frxuehv gh wdx{ }ìur0frxsrq hw grqf g*hvwlpdwlrq gx wdx{ frxuw srxu
o*lq�ql1 Qrxv dyrqv doruv xwlolvì oh uìvxowdw vxlydqw = srxu xq krul}rq vx!vdpphqw
ìorljqì/ wdx{ ã whuph hw wdx{ }ìur0frxsrq fròqflghqw1 Fh uìvxowdw v*revhuyh ã sduwlu
gh od uhodwlrq +4:,/ dyhf ? judqg1 Srxu xqh pdwxulwì ìorljqìh/ rq d -E?n��

5c| � -E?�
5c|

g*rü s E?�| � -E?�
5c| 1 Qrxv dyrqv doruv/ srxu fhv ghx{ sìulrghv lqlwldohv/ hvwlpì oh wdx{ ã

whuph ã 6 prlv gdqv 43 dqv ã sduwlu gx ghuqlhu wdx{ ã 43 dqv revhuyì +s Eef�| ' -Eef�
| /

hq fruuljhdqw/ frpph suìfìghpphqw/ ghv gl�ìuhqfhv gh pr|hqqh,1
Ohv judskltxhv 7d hw 7e suìvhqwhqw o*ìyroxwlrq gx wdx{ ã 6 prlv hw gh vrq qlyhdx

gh orqj whuph+o
E"�
| / qrwì wdx{blqilql gdqv oh judskltxh,1 Fhv judskltxhv phwwhqw

fodluhphqw hq ìylghqfh xq uìvxowdw lpsruwdqw srxu od vxlwh gh o*dqdo|vh = oh qlyhdx gh
orqj whuph gx wdx{ frxuw frqqdñw xqh ìyroxwlrq wuëv surfkh gx wdx{ ã 43 dqv/ píph
oruvtxh fhoxl0fl q*d sdv ìwì xwlolvì gluhfwhphqw frpph dssur{lpdwlrq gx wdx{ ã whuph1
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816 Ohv hvwlpdwlrqv hw od suìylvlrq gx wdx{ orqj

O*hvwlpdwlrq gx prgëoh irqgì vxu ohv dqwlflsdwlrqv ghv pdufkìv +wdeohdx 4/ sduwlh 6,
phw hq ìylghqfh o*lpsruwdqfh gh fhwwh yduldeoh srxu uhqguh frpswh gh od g|qdpltxh
gx wdx{ frxuw1 Od irufh gh udssho yhuv fh qlyhdx gh orqj whuph hvw hq h�hw gh k '
�fc2� hq Iudqfh hw �fc�e hq Doohpdjqh/ dyhf ghv vwdwlvwltxhv gh Vwxghqw gh 6/; gdqv
ohv ghx{ fdv1 O*ìfduw0w|sh uìvlgxho hvw oh soxv idleoh gh fhx{ rewhqxv sdu ohv gl�ìuhqwhv
dssurfkhv1

Ohv judskltxhv 8d hw 8e suìvhqwhqw o*ìyroxwlrq gh od suìylvlrq gx wdx{ orqj ã sduwlu
gh o*dssurfkh sdu ohv dqwlflsdwlrqv ghv pdufkìv1 Rq uhpdutxh/ gdqv oh fdv gh od Iudqfh/
xqh sur{lplwì ehdxfrxs soxv iruwh hqwuh ohv wdx{ revhuyì hw suìyx ã sduwlu gh fhwwh
uhsuìvhqwdwlrq tx*ã sduwlu ghv ghx{ prgëohv xqlydulìv1 Gdqv oh fdv gh o*Doohpdjqh/ od
txdolwì ghv dmxvwhphqwv dssdudñw uhodwlyhphqw surfkh gh fhooh rewhqxh dyhf oh prgëoh
vwdwlrqqdluh1

Rq qrwh txh od suìylvlrq ã xqh sìulrgh gx wdx{ orqj iudqêdlv sdudñw uhwdugìh g*xqh
sìulrgh sdu udssruw ã od uìdolvdwlrq +judskltxh 8d,1 Oh wdx{ ã whuph q*dssruwhudlw
grqf sdv g*lqirupdwlrq uìhoohphqw xwloh srxu suìyrlu oh wdx{ orqj1 Fh uìvxowdw/ txh o*rq
qh uhwurxyh sdv gdqv oh fdv gh o*Doohpdjqh/ d dx prlqv ghx{ h{solfdwlrqv1 G*xqh sduw/
od irufh gh udssho hvw ehdxfrxs soxv iruwh hq Iudqfh tx*hq Doohpdjqh/ frqgxlvdqw ã
xq dmxvwhphqw qhwwhphqw soxv udslgh gx wdx{ frxuw iudqêdlv yhuv vrq qlyhdx gh orqj
whuph1 G*dxwuh sduw/ oh wdx{ ã whuph ã 6 prlv gdqv 43 dqv hvw jìqìudohphqw soxv
surfkh gx wdx{ orqj hq Iudqfh tx*hq Doohpdjqh1 Fhv ghx{ dujxphqwv frqgxlvhqw ã fh
gìfdodjh gx wdx{ orqj suìyx iudqêdlv sdu udssruw dx wdx{ orqj revhuyì1 Wrxwhirlv/ lo hvw
lpsruwdqw gh elhq glvwlqjxhu fh uìvxowdw gh fhoxl txh o*rq rewlhqgudlw/ vsrqwdqìphqw/
ã sduwlu g*xqh vlpsoh pdufkh doìdwrluh vxu oh wdx{ orqj1 Hq h�hw/ qrv suìylvlrqv vrqw
frkìuhqwhv dyhf od wkìrulh ghv dqwlflsdwlrqv +fh txl q*hvw sdv oh fdv gh od pdufkh
doìdwrluh vxu oh wdx{ orqj,1 Gh soxv/ hq sduwlfxolhu vxu od �q gh od sìulrgh/ o*lqirupdwlrq
frqwhqxh gdqv ohv wdx{ ã whuph qh shxw vh uìvxphu dx vlpsoh sdvvì ghv wdx{ orqjv/
sxlvtx*rq revhuyh xqh qhwwh gìfrqqh{lrq hqwuh oh wdx{ orqj hw vrq hvwlpdwlrq1

9 O*dqdo|vh ghv UPVH hw ghv vwdwlvwltxhv gh Wkhlo

Qrxv qrxv lqwìuhvvrqv ã od fdsdflwì gh fkdfxq ghv prgëohv gh wdx{ frxuw ã suìyrlu/
hq ìfkdqwloorq/ o*ìyroxwlrq gx wdx{ orqj gdqv oh fdguh lpsrvì sdu od wkìrulh ghv dqwl0
flsdwlrqv1 Srxu fhod/ qrxv hvwlprqv ghx{ w|shv g*lqglfdwhxuv = od UPVH/ txl phvxuh
o*ìfduw0w|sh gh o*huuhxu gh suìylvlrq ã xq krul}rq grqqì > hw od vwdwlvwltxh gh Wkhlo/
txl udssruwh fhwwh UPVH ã od UPVH g*xq prgëoh gh uìiìuhqfh1

Fhv vwdwlvwltxhv vrqw ìydoxìhv hq ìfkdqwloorq = ohv gl�ìuhqwv prgëohv vrqw hvwlpìv
vxu o*hqvhpeoh gh od sìulrgh 4<930<9 > srxu fkdtxh gdwh gh fhw ìfkdqwloorq/ xq h{huflfh
gh suìylvlrq ã 4 wulphvwuh/ 5 wulphvwuhv/ 111/ 45 wulphvwuhv hvw uìdolvì/ vrlw srxu xq
prgëoh � grqqì/ od irupxodwlrq jìqìudoh =
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�c|3� n w���
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Srxu fkdtxh gdwh/ rq revhuyh grqf ghv huuhxuv gh suìylvlrq ã & ' �/ 5/ 111/ 45 wul0
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phvwuhv/ vrlw
0�c|n&*|3� ' -|n& �-�c|n&*|3�1 +53,

Lo hvw doruv srvvleoh g*ìydoxhu ohv UPVH/ f*hvw0ã0gluh ohv ìfduwv0w|shv gh fhv huuhxuv gh
suìylvlrq

-�7.� E&� '

yxxw �

A � &

A[
|'�

02�c|n&*|3�1 +54,

Vl o*rq gì�qlw -�7.W E&� od UPVH ã o*krul}rq & dvvrflìh dx prgëoh gh uìiìuhqfh/ rq
d doruv od vwdwlvwltxh gh Wkhlo srxu oh prgëoh � =

A�e�,� E&� '
-�7.� E&�

-�7.W E&�
1 +55,

Qrxv dyrqv uhwhqx oh prgëoh xqlydulì qrq0vwdwlrqqdluh frpph prgëoh gh uìiìuhqfh1
Hq h�hw/ fh prgëoh hvw suhvtxh wrxmrxuv oh prlqv shuirupdqw hq whuph gh UPVH/ fh
txl shuphw g*lqwhusuìwhu od vwdwlvwltxh gh Wkhlo frpph oh srxufhqwdjh g*dpìolrudwlrq
sdu udssruw ã fh prgëoh1 Gh soxv/ od uhsuìvhqwdwlrq qrq0vwdwlrqqdluh dssdudñw g*xq
srlqw gh yxh wkìrultxh frpph xqh uhsuìvhqwdwlrq qdwxuhooh gdqv oh fdguh ghv suhvhqw0
ydoxh prghov/ gdqv od oljqìh gh Fdpsehoo hw Vkloohu +4<;:/ 4<;;,1 Rq qrwh txh/ frpph
ohv vwdwlvwltxhv gh Wkhlo vrqw xwlolvìhv hvvhqwlhoohphqw ã ghv �qv gh frpsdudlvrq ghv
prgëohv/ fhwwh qrupdolvdwlrq dssdudñw dydqw wrxw frpph xqh frpprglwì gh ohfwxuh1

Oh wdeohdx 5 suìvhqwh ohv UPVH hw ohv vwdwlvwltxhv gh Wkhlo/ hq ìfkdqwloorq/ srxu ohv
ghx{ uhsuìvhqwdwlrqv xqlydulìhv ìwxglìhv +prgëohv vwdwlrqqdluh hw qrq0vwdwlrqqdluh, hw
srxu oh prgëoh irqgì vxu ohv dqwlflsdwlrqv ghv pdufkìv/ dvvrflìv ã gl�ìuhqwv krul}rqv/
doodqw gh 4 ã 45 wulphvwuhv1 Qrxv qrxv lqwìuhvvrqv soxv sduwlfxolëuhphqw/ gdqv ohv
frpphqwdluhv/ ã ghv krul}rqv frxuwv +4 wulphvwuh,/ lqwhupìgldluhv +7 wulphvwuhv, hw
orqjv +45 wulphvwuhv,91

Gdqv oh fdv gh od Iudqfh/ rq revhuyh srxu ohv krul}rqv frxuwv hw lqwhupìgldluhv xqh
judqgh vlplolwxgh hqwuh ohv prgëohv vwdwlrqqdluhv hw qrq0vwdwlrqqdluhv = ohv UPVH
vrqw gh 4/8 srlqw srxu oh prgëoh qrq0vwdwlrqqdluh hw gh 4/: srlqw srxu oh prgëoh
vwdwlrqqdluh ã xq krul}rq g*xq wulphvwuh/ hw gh 5/4 srlqwv srxu fhv ghx{ prgëohv ã
xq krul}rq g*xq dq1 Dx0ghoã/ od uhsuìvhqwdwlrq vwdwlrqqdluh ghylhqw soxv shuirupdqwh
+dyhf xqh UPVH gh 5/9 frqwuh 6/4 ã xq krul}rq gh wurlv dqv,1 Od fdsdflwì suìglfwlyh
gh o*dssurfkh irqgìh vxu ohv dqwlflsdwlrqv ghv pdufkìv dssdudñw lfl qhwwhphqw soxv
frqydlqfdqwh1 Oh jdlq hvw sduwlfxolëuhphqw qhw srxu ohv krul}rqv frxuwv/ sxlvtxh od
UPVH hvw soxv gh ghx{ irlv soxv idleoh > hooh q*hvw txh gh 3/9 ã xq wulphvwuh/ frqwuh
4/8 srxu oh prgëoh qrq0vwdwlrqqdluh1 Fhwwh vxsìulrulwì ghphxuh/ txrltxh gh prlqv hq
prlqv qhwwhphqw/ mxvtx*ã xq krul}rq gh wurlv dqv1 D wurlv dqv/ od UPVH gx prgëoh
irqgì vxu ohv dqwlflsdwlrqv hvw gh 5/6 frqwuh 5/9 srxu oh prgëoh vwdwlrqqdluh1

9Od frpsdudlvrq ghv gl�ìuhqwv prgëohv shxw íwuh irqgìh ìjdohphqw vxu o*dqdo|vh ghv UPVH hw
ghv vwdwlvwltxhv gh Wkhlo kruv ìfkdqwloorq1 Qrxv dyrqv phqì fhw h{huflfh srxu ohv prgëohv xqlydulìv/
srxu od Iudqfh hw o*Doohpdjqh1 Od sìulrgh g*hvwlpdwlrq ghv UPVH hw ghv vwdwlvwltxhv gh Wkhlo yd
gh 4<:8 ã 4<<9/ od sìulrgh 4<930:7 ìwdqw xwlolvìh srxu o*hvwlpdwlrq lqlwldoh1 O*dqqh{h 5 suìvhqwh ohv
uìvxowdwv gh fhw h{huflfh1 Rq qrwh tx*lo frqgxlw ã ghv uìvxowdwv wuëv surfkhv gh fhx{ rewhqxv srxu ohv
vwdwlvwltxhv hq ìfkdqwloorq hw txh/ hq sduwlfxolhu/ lo qh prgl�h sdv od klìudufklh ghv gl�ìuhqwv prgëohv1
Qrxv dyrqv grqf fkrlvl g*dqdo|vhu ohv vwdwlvwltxhv gh frpsdudlvrq ghv prgëohv hq ìfkdqwloorq1

48



Hq fh txl frqfhuqh o*Doohpdjqh/ rq uhpdutxh txh oh prgëoh qrq0vwdwlrqqdluh hvw
wuëv qhwwhphqw grplqì sdu oh prgëoh vwdwlrqqdluh ã wrxv ohv krul}rqv = ohv UPVH ã
xq wulphvwuh vrqw uhvshfwlyhphqw gh 5 srxu oh prgëoh qrq0vwdwlrqqdluh hw gh 3/; srxu
oh prgëoh vwdwlrqqdluh1 D xq krul}rq gh wurlv dqv/ ohv UPVH vrqw uhvshfwlyhphqw gh
6/4 hw gh 4/51 Dlqvl/ txho txh vrlw o*krul}rq/ od vwdwlvwltxh gh Wkhlo qh gìsdvvh mdpdlv
3/81 Oh prgëoh dyhf dqwlflsdwlrqv ghv pdufkìv grplqh ohv ghx{ dxwuhv prgëohv srxu
ohv krul}rqv ohv soxv frxuwv1 D xq wulphvwuh/ od UPVH hvw gh 3/9< frqwuh 3/;4 srxu
oh prgëoh vwdwlrqqdluh1 Srxu ghv krul}rqv lqwhupìgldluhv hw orqjv hq uhydqfkh/ fhwwh
dssurfkh hvw grplqìh sdu oh prgëoh vwdwlrqqdluh +od vwdwlvwltxh gh Wkhlo v*ìwdeolw ã
3/7; frqwuh 3/78 ã xq dq/ hw ã 3/86 frqwuh 3/73 ã wurlv dqv,1

Rq qrwh txh oh prgëoh qrq0vwdwlrqqdluh grqqh ghv UPVH g*xq qlyhdx vlplodluh
hq Iudqfh hw hq Doohpdjqh1 Hq uhydqfkh/ od uhsuìvhqwdwlrq vwdwlrqqdluh hvw qhwwhphqw
vxsìulhxuh srxu h{soltxhu od g|qdpltxh ghv wdx{ doohpdqgv = srxu ghv krul}rqv orqjv/
oh phloohxu prgëoh srxu o*Doohpdjqh suìvhqwh xqh UPVH ghx{ irlv soxv idleoh txh oh
phloohxu prgëoh srxu od Iudqfh1 Oh prgëoh dyhf dqwlflsdwlrqv ghv pdufkìv hq�q hvw
ehdxfrxs soxv ìtxloleuì txh oh prgëoh vwdwlrqqdluh = ohv UPVH vrqw jìqìudohphqw
soxv idleohv srxu o*Doohpdjqh +vdxi srxu xq krul}rq g*xq wulphvwuh,/ pdlv gh idêrq
shx lpsruwdqwh1

Ilqdohphqw/ oh prgëoh irqgì vxu ohv dqwlflsdwlrqv ghv pdufkìv hvw od uhsuìvhqwdwlrq
od soxv dgdswìh srxu od Iudqfh ã wrxv ohv krul}rqv hw srxu o*Doohpdjqh srxu ghv
krul}rqv frxuwv > oh prgëoh vwdwlrqqdluh grplqh hq uhydqfkh ohv dxwuhv uhsuìvhqwdwlrqv
srxu ohv krul}rqv orqjv doohpdqgv1 Rq qrwh txh fh uìvxowdw frq�uph o*lqwhusuìwdwlrq
rewhqxh ã sduwlu gx judskltxh 5e vxu od wuëv qhwwh vxsìulrulwì gx prgëoh vwdwlrqqdluh
sdu udssruw dx prgëoh qrq0vwdwlrqqdluh hq Doohpdjqh1

: Frqfoxvlrq

Qrxv dyrqv ìwxglì gdqv fh sdslhu od shuwlqhqfh gh gl�ìuhqwhv vsìfl�fdwlrqv ghv wdx{
frxuwv srxu suìyrlu ohv wdx{ orqjv gdqv oh fdguh gh od wkìrulh ghv dqwlflsdwlrqv1 Qrxv
dyrqv g*derug frqvlgìuì ghv prgìolvdwlrqv dxwruìjuhvvlyhv gx wdx{ frxuw +vxssrvdqw
dowhuqdwlyhphqw od vwdwlrqqdulwì hw od qrq0vwdwlrqqdulwì ghv wdx{ frxuwv,1 Fodluhphqw/
od idleoh fdsdflwì suìglfwlyh gh fhv gl�ìuhqwv prgëohv sdudñw gxh/ dx prlqv gdqv oh
fdv iudqêdlv/ ã o*devhqfh g*dqfudjh ã orqj whuph gx wdx{ frxuw1 Od prgìolvdwlrq gh od
fleoh gh orqj whuph gx wdx{ frxuw ã sduwlu g*xqh uëjoh gh Wd|oru ghyudlw shuphwwuh
g*dpìolruhu vhqvleohphqw od txdolwì ghv suìylvlrqv1 Pdlv/ od irqfwlrq gh uìdfwlrq ghv
dxwrulwìv prqìwdluhv uhtxlhuw xqh prgìolvdwlrq vrsklvwltxìh/ shuphwwdqw hq sduwlfxolhu
gh suhqguh hq frpswh ohv uxswxuhv gh frpsruwhphqw gh od Edqtxh fhqwudoh +ã sduwlu
sdu h{hpsoh g*xqh hvwlpdwlrq dyhf frh!flhqwv yduldeohv,/ srxu frqgxluh ã uìvxowdwv
sohlqhphqw vdwlvidlvdqwv1

O*xwlolvdwlrq ghv dqwlflsdwlrqv ghv pdufkìv shuphw gh ydolghu xq prgëoh gh suìyl0
vlrq gx wdx{ orqj frpsdwleoh dyhf od wkìrulh ghv dqwlflsdwlrqv1 O*dydqwdjh gh fh w|sh
gh prgìolvdwlrq hvw wulsoh1 Suhplëuhphqw/ ohv dqwlflsdwlrqv ã orqj whuph ghv pdufkìv
vrqw sduidlwhphqw lghqwl�ìhv +fh txl q*hvw sdv oh fdv gdqv ohv prgëohv ã idfwhxu+v, wud0
glwlrqqhov, hw hoohv v*dmxvwhqw/ lpsolflwhphqw/ dx{ ìyroxwlrqv gh od srolwltxh prqìwdluh

49



dx frxuv gx whpsv1 Hqvxlwh/ ohxu plvh hq úxyuh hvw uhodwlyhphqw vlpsoh/ sxlvtx*lo
vx!w g*lqwhusrohu xqh frxueh ghv wdx{ }ìur0frxsrq1 Hq�q/ ohv uìvxowdwv hpslultxhv
srxu od Iudqfh hw o*Doohpdjqh vrqw hqfrxudjhdqwv1 D o*krul}rq oh soxv frxuw/ od phlo0
ohxuh dssurfkh hvw oh prgëoh dyhf dqwlflsdwlrqv ghv pdufkìv gdqv fkdfxq ghv ghx{
sd|v1 Fhfl sdudñw lqgltxhu txh oh wdx{ frxuw ã o*lq�ql frqwlhqw ã oxl vhxo o*hvvhqwlho gh
o*lqirupdwlrq qìfhvvdluh srxu od suìylvlrq gx wdx{ frxuw hw gx wdx{ orqj1 Hq fh txl
frqfhuqh ohv wdx{ orqjv doohpdqgv/ lo hvw srvvleoh g*rewhqlu ghv suìylvlrqv �udlvrqqd0
eohv� ã sduwlu g*xq vlpsoh prgëoh dxwruìjuhvvli vwdwlrqqdluh srxu oh wdx{ frxuw1 Lo hvw
wrxwhirlv lpsruwdqw gh qrwhu txh od frqfoxvlrq hq idyhxu gh od vwdwlrqqdulwì gx wdx{
frxuw doohpdqg surylhqw hq sduwlfxolhu gh o*ìfkdqwloorq xwlolvì srxu ohv hvwlpdwlrqv1

Ilqdohphqw/ qrxv wurxyrqv tx*xqh erqqh uhsuìvhqwdwlrq ghv dqwlflsdwlrqv ghv
djhqwv frqfhuqdqw o*ìyroxwlrq ixwxuh ghv wdx{ frxuwv shuphw gh uhqguh ã od wkìrulh
ghv dqwlflsdwlrqv xqh odujh sduw gh vd shuwlqhqfh hpslultxh1

Uìiìuhqfhv

^4` Edogx}}l/ S1/ J1 Ehuwrod/ V1 Iruhvl hw O1 Nodsshu +4<<;,/ �Lqwhuhvw Udwh
Wdujhwlqj dqg wkh G|qdplfv ri Vkruw0Whup Udwhv�/ Mrxuqdo ri Prqh|/ Fuhglw/
dqg Edqnlqj/ 63+4,/ 590831

^5` Edogx}}l/ S1/ V1U1Gdv hw V1 Iruhvl +4<<:,/ �Wkh Fhqwudo Whqghqf|= D Vhfrqg
Idfwru lq Erqg \lhogv�/ QEHU Zrunlqj Sdshu q� 96581

^6` Erpilp/ D1/ hw I1Eud|wrq +4<<;,/ �Orqj0Uxq Lq dwlrq H{shfwdwlrqv dqg Pr0
qhwdu| Srolf|�/ plphr Ihghudo Uhvhuyh Erdug/ suìvhqwì ã od Frqiìuhqfh Fhqwudo
Edqn Prgho Exloghuv dqg Hfrqrphwulfldqv/ rujdqlvìh sdu od EUL1

^7` Eud|wrq/ I1/ hw S1 Wlqvoh| +4<<9,/ �D Jxlgh wr IUE2XV= D Pdfurhfrqrplf
Prgho ri wkh Xqlwhg Vwdwhv�/ Ihghudo Uhvhuyh Erdug/ Ilqdqfh dqg Hfrqrplfv
Glvfxvvlrq Vhulhv/ 4<<90751

^8` Euhqqdq/ P1/ hw H1 Vfkzduw} +4<;5,/ �Dq Htxloleulxp Prgho ri Erqg Sulflqj
dqg d Whvw ri Pdunhw H!flhqf|�/ Mrxuqdo ri Ilqdqfldo dqg Txdqwlwdwlyh Dqdo|vlv/
4:+6,/ 634065<

^9` Fdpsehoo/ M1\1 +4<<8,/ �Vrph Ohvvrqv iurp wkh \lhog Fxuyh�/ Mrxuqdo ri Hfr0
qrplf Shuvshfwlyhv/ <+6,/ 45<04851

^:` Fdpsehoo/ M1\1/ hw U1M1 Vkloohu +4<;:,/ �Frlqwhjudwlrq dqg Whvwv ri Suhvhqw
Ydoxh Prghov�/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ <8+8,/ 4395043;;1

^;` Fdpsehoo/ M1\1/ hw U1M1 Vkloohu +4<;;,/ �Lqwhusuhwlqj Frlqwhjudwhg Prghov�/
Mrxuqdo ri Hfrqrplf G|qdplfv dqg Frqwuro/ 45+526,/ 83808551

^<` Fdpsehoo/ M1\1/ hw U1M1 Vkloohu +4<<4,/ �\lhog Vsuhdgv dqg Lqwhuhvw Udwh
Pryhphqwv= D Elugv* H|h Ylhz�/ Uhylhz ri Hfrqrplf Vwxglhv/ 8;+6,/ 7<808471
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^43` Fodulgd/ U1/ M1 Jdol hw P1 Jhuwohu +4<<:,/ �Prqhwdu| Srolf| Uxohv lq Sudf0
wlfh= Vrph Lqwhuqdwlrqdo Hylghqfh�/ FHSU Glvfxvvlrq Sdshu q� 4:831

^44` F÷wì/ D1/ hw W1Pdfnohp +4<<8,/ �Wkh Ghwhuplqdwlrq ri Lqwhuhvw Udwhv dqg wkh
H{fkdqjh Udwh lq wkh Edqn ri Fdqdgd*v Txduwhuo| Surmhfwlrq Prgho�/ plphr
Edqtxh gx Fdqdgd1

^45` Fr{/ M1F1/ M1H1 Lqjhuvroo hw V1D1 Urvv +4<;8,/ �D Wkhru| ri wkh Whup Vwuxf0
wxuh ri Lqwhuhvw Udwhv�/ Hfrqrphwulfd/ 5/ 6;8073:1

^46` Hydqv/ P1G1G1/ hw N1N1 Ohzlv +4<<7,/ �Gr Vwdwlrqdu| Ulvn Suhpld H{sodlq Lw
DooB �/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 66+5,/ 5;8064;1

^47` Idpd/ H1I1 +4<;7,/ �Wkh Lqirupdwlrq lq wkh Whup Vwuxfwxuh�/ Mrxuqdo ri Ilqdq0
fldo Hfrqrplfv/ 46+7,/ 83<085;1

^48` Idpd/ H1I1/ hw U1U1 Eolvv +4<;:,/ �Wkh Lqirupdwlrq lq Orqj0Pdwxulw| Iruzdug
Udwhv�/ Dphulfdq Hfrqrplf Uhylhz/ ::+7,/ 9;309<51

^49` Ixoohu/ Z1D1 +4<:9,/ Lqwurgxfwlrq wr Vwdwlvwlfdo Wlph Vhulhv/ Qhz \run/ Zloh|1

^4:` Ixkuhu/ M1F1 +4<<9,/ �Prqhwdu| Srolf| Vkliwv dqg Orqj0Whup Lqwhuhvw Udwhv�/
Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 94+7,/ 44;60453<1

^4;` Jhuodfk/ V1 +4<<9,/ �Prqhwdu| Srolf| dqg wkh Ehkdylrxu ri Lqwhuhvw Udwhv=
Duh Orqj Udwhv H{fhvvlyho| YrodwlohB �/ ELV Zrunlqj Sdshu q� 67�

^4<` Jhuodfk/ V1/ hw I1 Vphwv +4<<:,/ �Wkh Whup Vwuxfwxuh ri Hxur0Udwhv= Vrph
Hylghqfh lq Vxssruw ri wkh H{shfwdwlrqv K|srwkhvlv�/ Mrxuqdo ri Lqwhuqdwlrqdo
Prqh| dqg Ilqdqfh/ 49+5,/ 63806541

^53` Kdoo/ D1G1/ K1P1 Dqghuvrq/ hw F1Z1M1 Judqjhu +4<<5,/ �D Frlqwhjudwlrq
Dqdo|vlv ri Wuhdvxu| Eloo \lhogv�/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ :7/ 4490
4591

^54` Kdplowrq/ M1 +4<;<,/ �D Qhz Dssurdfk wr wkh Hfrqrplf Dqdo|vlv ri Qrqvwd0
wlrqdu| Wlph Vhulhv dqg wkh Exvlqhvv F|foh�/ Hfrqrphwulfd/ 8:/ 68:06;71

^55` Kdugrxyholv/ J1D1 +4<<7,/ �Wkh Whup Vwuxfwxuh Vsuhdg dqg Ixwxuh Fkdqjhv
lq Orqj dqg Vkruw Udwhv lq wkh J: Frxqwulhv�/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/
66+5,/ 58805;61

^56` Kxuq/ D1V1/ W1 Prrg| hw Y1D1 Pxvfdwhool +4<<8,/ �Wkh Whup Vwuxfwxuh
ri Lqwhuhvw Udwhv lq wkh Orqgrq Lqwhuedqn Pdunhw�/ R{irug Hfrqrplf Sdshuv/
7:+6,/ 74;07691

^57` Mdft/ S1/ H1 Mrqghdx hw I1 Vhgloorw +4<<6,/ �Ohv srolwltxhv prqìwdluhv dx
vhlq gx VPH�/ Ìfrqrplh hw Suìylvlrq/ 43<+6,/ 870:71

^58` Mrqghdx/ H1/ hw U1 Ulfduw +4<<9,/ �Wkh H{shfwdwlrq Wkhru|= Whvwv rq Iuhqfk/
Jhupdq/ dqg Dphulfdq Hxur0Udwhv�/ Edqtxh gh Iudqfh/ QHU &681
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^59` Mrqghdx/ H1/ hw U1 Ulfduw +4<<:,/ �Oh frqwhqx hq lqirupdwlrq gh od shqwh ghv
wdx{ = dssolfdwlrq dx fdv ghv wlwuhv sxeolfv iudqêdlv�/ Edqtxh gh Iudqfh/ QHU
&76/ ã sdudñwuh gdqv Hfrqrplh hw Suìylvlrq1

^5:` Mrulrq/ S1/ hw I1V1 Plvknlq +4<<4,/ �D Pxowlfrxqwu| Frpsdulvrq ri Whup0
Vwuxfwxuh Iruhfdvwv dw Orqj Krul}rqv�/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 5<+4,/
8<0;31

^5;` Nr}lfnl/ V1/ G1 Uhlivfkqhlghu hw S1D1 Wlqvoh| +4<<8,/ �Wkh Ehkdylru ri
Orqj0Whup Lqwhuhvw Udwhv lq wkh IUE2XV Prgho�/ plphr Ihghudo Uhvhuyh
Erdug1

^5<` Nr}lfnl/ V1/ hw S1D1 Wlqvoh| +4<<9,/ �Prylqj Hqgsrlqwv dqg wkh Lqwhuqdo
Frqvlvwhqf| ri Djhqwv* h{ dqwh Iruhfdvwv�/ Ihghudo Uhvhuyh Erdug/ Ilqdqfh dqg
Hfrqrplfv Glvfxvvlrq Vhulhv/ 4<<908<1

^63` Orqjvwdii/ I1/ hw H1 Vfkzduw} +4<<5,/ �Lqwhuhvw Udwh Yrodwlolw| dqg wkh Whup
Vwuxfwxuh= D Wzr0Idfwru Jhqhudo Htxloleulxp Prgho�/ Mrxuqdo ri Ilqdqfh/ 7:/
458<045;51

^64` Pdqnlz/ Q1J1/ hw M1D1 Plurq +4<;9,/ �Wkh Fkdqjlqj Ehkdylru ri wkh Whup
Vwuxfwxuh ri Lqwhuhvw Udwhv�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 434+5,/ 544055;1

^65` PfFdooxp/ E1 +4<<7,/ �Prqhwdu| Srolf| dqg wkh Whup Vwuxfwxuh ri Lqwhuhvw
Udwhv�/ QEHU Zrunlqj Sdshu q� 7<6;1

^66` Plvknlq/ I1V1 +4<;;,/ �Wkh Lqirupdwlrq lq wkh Whup Vwuxfwxuh= Vrph Ixuwkhu
Uhvxowv�/ Mrxuqdo ri Dssolhg Hfrqrphwulfv/ 6/ 63:06471

^67` Qhovrq/ F1U1/ hw D1I1 Vlhjho +4<;:,/ �Sduvlprqlrxv Prgholqj ri \lhog Fxu0
yhv�/ Mrxuqdo ri Exvlqhvv/ 93+7,/ 7:607;<1

^68` Shuurq/ S1 +4<;<,/ �Wkh Juhdw Fudvk/ wkh Rlo Sulfh Vkrfn/ dqg wkh Xqlw Urrw
K|srwkhvlv�/ Hfrqrphwulfd/ 8:/ 4694047341

^69` Ulfduw/ U1/ hw S1 Vlfvlf +4<<8,/ �Hvwlpdwlrq g*xqh vwuxfwxuh sdu whuph ghv wdx{
g*lqwìuíw vxu grqqìhv iudqêdlvhv�/ Edqtxh gh Iudqfh/ Exoohwlq phqvxho/ rfwreuh1

^6:` Urehugv/ Z1/ G1 Uxqnoh hw F1K1Zklwhpdq +4<<9,/ �D Gdlo| Ylhz ri \lhog
Vsuhdgv dqg Vkruw0Whup Lqwhuhvw Udwh Pryhphqwv�/ Mrxuqdo ri Prqh|/ Fuhglw/
dqg Edqnlqj/ 5;+4,/ 670861

^6;` Uxghexvfk/ J1G1 +4<<8,/ �Ihghudo Uhvhuyh Lqwhuhvw Udwh Wdujhwlqj/ Udwlrqdo
H{shfwdwlrqv/ dqg wkh Whup Vwuxfwxuh�/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 68+5,/
57805:71

^6<` Vfkdhihu/ V1/ hw H1 Vfkzduw} +4<;7,/ �D Wzr0Idfwru Prgho ri wkh Whup Vw0
uxfwxuh= Dq Dssur{lpdwh Dqdo|wlfdo Vroxwlrq�/ Mrxuqdo ri Ilqdqfldo dqg Txdq0
wlwdwlyh Dqdo|vlv/ 4<+7,/ 74607571
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^73` Vkhd/ J1V1 +4<<5,/ �Ehqfkpdunlqj wkh H{shfwdwlrqv K|srwkhvlv ri wkh Lqwhuhvw0
Udwh Whup Vwuxfwxuh= Dq Dqdo|vlv ri Frlqwhjudwlrq Yhfwruv�/ Mrxuqdo ri Exvl0
qhvv dqg Hfrqrplf Vwdwlvwlfv/ 43+6,/ 67:06991

^74` Vkloohu/ U1M1 +4<:<,/ �Wkh Yrodwlolw| ri Orqj0Whup Lqwhuhvw Udwhv dqg H{shf0
wdwlrqv Prghov ri wkh Whup Vwuxfwxuh�/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ ;:+9,/
44<30454<1

^75` Vkloohu/ U1M1 +4<;4,/ �Wkh Xvh ri Yrodwlolw| Phdvxuhv lq Dvvhvvlqj Pdunhw Hi0
�flhqf|�/ Mrxuqdo ri Ilqdqfh/ 69+5,/ 5<406371

^76` Vkloohu/ U1M1/ M1\1 Fdpsehoo hw N1O1 Vfkrhqkrow} +4<;6,/ �Iruzdug Udwhv
dqg Ixwxuh Srolf|= Lqwhusuhwlqj wkh Whup Vwuxfwxuh ri Lqwhuhvw Udwhv�/ Eurrnlqjv
Sdshuv rq Hfrqrplf Dfwlylw|/ 4/ 4:6054:1

^77` Vyhqvvrq/ O1H1R1 +4<<7,/ �Hvwlpdwlqj dqg Lqwhusuhwlqj Iruzdug Lqwhuhvw Udwhv=
Vzhghq 4<<5 0 4<<7�/ FHSU Glvfxvvlrq Sdshu q� 43841

^78` Wd|oru/ M1E1 +4<<6,/ �Glvfuhwlrq Yhuvxv Srolf| Uxohv lq Sudfwlfh�/ Fduqhjlh0
Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf Srolf|/ 6</ 4<805471

^79` Ydvlfhn/ R1 +4<::,/ �Dq Htxloleulxp Fkdudfwhul}dwlrq ri wkh Whup Vwuxfwxuh�/
Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 8/ 4::04;;1
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Wdeohdx 4 = Prgëohv gh suìylvlrq gx wdx{ frxuw +4<930<9,

Iudqfh Doohpdjqh

Prgëoh vwdwlrqqdluh +ìtxdwlrq +d,,
>�

k

K�

7-2

vhh
GZ

3/943
+3/596,
03/3:6
+3/35<,
3/4<5
+3/3;6,

3/385
4/443
5/334

3/89;
+3/4;5,
03/3<4
+3/35:,
3/76;
+3/3:9,

3/539
3/;69
5/488

Prgëoh qrq0vwdwlrqqdluh +ìtxdwlrq+e,,
>�

K�

7-2

vhh
GZ

03/336
+3/3<8,
3/488
+3/3;7,

3/34:
4/463
4/<;;

3/335
+3/3:6,
3/6<4
+3/3:;,

3/47:
3/;99
5/399

Prgëohv dyhf dqwlflsdwlrqv ghv pdufkìv +ìtxdwlrq+f,,
>�

k

K�

K2

7-2

vhh
GZ

03/39<
+3/3<5,
03/567
+3/395,
3/58:
+3/3;7,
�

3/436
4/3;3
4/<<8

03/366
+3/3:3,
03/46:
+3/369,
3/6::
+3/3;4,
3/536
+3/3;9,

3/557
3/;59
4/<8:

Qrwh = Oh qrpeuh gh uhwdugv gx sro|q÷ph dxwruìjuhvvli hvw vìohfwlrqqì gh idêrq
ã plqlplvhu oh fulwëuh ELF1 Ohv ìtxdwlrqv hvwlpìhv vrqw uhvshfwlyhphqw =

K Eu�{o| ' >� n ko|3� n e| +d,

K Eu�{o| ' >� n e| +e,

K Eu�{o| ' >� n k
�
o|3� � 	o"|3�

�
n e|1 +f,
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Wdeohdx 5 = UPVH hw vwdwlvwltxh gh Wkhlo +4<930<9,

sd|v

+krul}rq hq
wulphvwuhv,

prgëoh
qrq0vwdwlrqqdluh

UPVH

prgëoh
vwdwlrqqdluh
UPVH Wkhlo

dqwlflsdwlrqv
ghv pdufkìv
UPVH Wkhlo

Iudqfh

4
5
6
7
9
;
43
45

4/836
4/:54
4/<45
5/3<:
5/694
5/973
5/<39
6/3<7

4/9:; 4/449
4/;4< 4/38:
4/<98 4/35;
5/3<: 4/333
5/5:7 3/<96
5/73< 3/<45
5/839 3/;95
5/88; 3/;5:

3/95; 3/74;
3/<3< 3/85;
4/493 3/939
4/69< 3/986
4/985 3/:33
4/<38 3/:54
5/46: 3/:68
5/675 3/:8:

Doohpdjqh

4
5
6
7
9
;
43
45

4/<<6
5/369
5/435
5/539
5/797
5/:77
5/<57
6/3;7

3/;38 3/737
3/;86 3/74<
3/<4: 3/769
3/<<6 3/783
4/447 3/785
4/4<6 3/767
4/553 3/74:
4/55; 3/6<;

3/9<6 3/67;
3/;55 3/737
3/<87 3/787
4/39< 3/7;7
4/5;5 3/853
4/753 3/84:
4/847 3/84;
4/96; 3/864

Qrwh = Ohv UPVH hw ohv vwdwlvwltxhv gh Wkhlo vrqw hvwlpìhv ã sduwlu ghv uhodwlrqv +54,
hw +55,1 Oh prgëoh gh uìiìuhqfh srxu oh fdofxo ghv vwdwlvwltxhv gh Wkhlo hvw oh prgëoh
qrq0vwdwlrqqdluh1
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Dqqh{h 4= O*lqwhusrodwlrq ghv frxuehv gh wdx{

Od vìohfwlrq ghv wlwuhv srxu od Iudqfh

Mxvtx*dx plolhx ghv dqqìhv txdwuh0ylqjw/ oh pdufkì ghv wlwuhv sxeolfv iudqêdlv
d uhsrvì vxu ohv dqflhqqhv fdwìjrulhv gh wlwuhv hw ìwdlw ã od irlv shx oltxlgh hw shx
krprjëqh = frh{lvwdlhqw ghv uhqwhv shusìwxhoohv rx dpruwlvvdeohv +mxvtx*hq 4<;:,/ ghv
Hpsuxqwv g*Hwdw +ã sduwlu gh 4<:9,/ pdlv ìjdohphqw ghv wlwuhv soxv vsìfl�txhv +frpph
ohv Reoljdwlrqv gx Wuìvru rx ohv Hpsuxqwv Qdwlrqdx{,1 Gh soxv/ fhv fdwìjrulhv gh wlwuhv
q*ìwdlhqw sdv hoohv0píphv krprjëqhv/ sxlvtxh gh qrpeuhxvhv fodxvhv sduwlfxolëuhv
srxydlhqw íwuh lqfoxvhv oruv gh o*ìplvvlrq g*xq wlwuh = srvvlelolwì r�huwh ã o*ìphwwhxu
gh prgl�hu oh frxsrq ã sduwlu g*xqh fhuwdlqh gdwh/ prgh gh uhperxuvhphqw +sdu
wludjh dx vruw/ lq �qh/ dyhf gl�ìuì,/ uhsruw srvvleoh gh o*dpruwlvvhphqw/ hwf1 Hq�q/
srxu fhuwdlqv wlwuhv/ ghv fdudfwìulvwltxhv rqw ìwì prgl�ìhv sdu oh Wuìvru Sxeolf dx
frxuv gh od ylh gx wlwuh = uhperxuvhphqw dqwlflsì/ uììydoxdwlrq gx fdslwdo uhperxuvì1
Gx idlw gh fhv qrpeuhxvhv vsìfl�flwìv/ ohv uhqghphqwv gh fhv gl�ìuhqwhv fdwìjrulhv gh
wlwuhv vrqw vrxyhqw shx frpsdudeohv1

Ohv frxuehv gh wdx{ rqw ìwì uhfrqvwlwxìhv ã sduwlu ghv wlwuhv reoljdwdluhv/ ã wdx{
�{h/ ìplv hq iudqf sdu o*Hwdw iudqêdlv/ hw frwìv vxu od sodfh gh Sdulv:1 Fhwwh gì�ql0
wlrq uhjurxsh srxu o*hvvhqwlho ohv uhqwhv +shusìwxhoohv rx dpruwlvvdeohv,/ ohv Hpsuxqwv
g*Hwdw hw ohv RDW1 Qìdqprlqv/ xq fhuwdlq qrpeuh g*dmxvwhphqwv rqw ìwì qìfhvvdluhv
srxu rewhqlu xqh fhuwdlqh frkìuhqfh hqwuh ohv fdudfwìulvwltxhv sulqflsdohv ghv wlwuhv
ìplv1 Ohv uhqwhv rqw dlqvl gþ íwuh vxssulpìhv ghv lqwhusrodwlrqv/ gx idlw gh od gl!fxowì
ã ìydoxhu ohxu uhqghphqw h{ srvw +fodxvhv sduwlfxolëuhv dssduxhv dsuëv o*ìplvvlrq gx
wlwuh/ uhperxuvhphqw dydqw o*ìfkìdqfh,1 Gh soxv/ ohv yroxphv gh wudqvdfwlrq ìwdlhqw
uìgxlwv fh txl srxydlw frqgxluh ã ghv frwdwlrqv dehuudqwhv1 Gh píph/ ohv wlwuhv uhp0
erxuvìv sdu wludjh dx vruw/ ohv Hpsuxqwv g*Hwdw dyhf sdlhphqw gl�ìuì ghv suhplhuv
frxsrqv rx ohv RDW dyhf rswlrq g*ìfkdqjh rqw ìwì h{foxv ghv lqwhusrodwlrqv1

Oh gìexw ghv dqqìhv txdwuh0ylqjw +gh 4<;3 ã 4<;6, d qìfhvvlwì xq wudlwhphqw
vsìfl�txh srxu o*hvwlpdwlrq gh od sduwlh frxuwh gh od frxueh1 Hq h�hw/ od plvh hq
sodfh ghv gl�ìuhqwv �owuhv lqgltxìv fl0ghvvxv frqgxlw ã xq qrpeuh lqvx!vdqw gh wlwuhv
sxeolfv gh pdwxulwì uìvlgxhooh frxuwh +w|sltxhphqw/ ã prlqv gh ghx{ dqv,1 Fh sureoëph
hvw dffhqwxì sdu o*devhqfh gh wlwuhv sxeolfv gh frxuw whuph frwìv +ohv Erqv gx Wuìvru
Qìjrfldeohv q*ìwdqw dssduxv tx*hq 4<;9,1 Od vroxwlrq dgrswìh frqvlvwh ã lqfoxuh gdqv
ohv lqwhusrodwlrqv ohv wdx{ gx pdufkì lqwhuedqfdluh +wdx{ dx mrxu oh mrxu/ wdx{ ã :
mrxuv/ 4 prlv/ 6 prlv/ 9 prlv hw 4 dq, hw ã lpsrvhu o*dqfudjh gh od sduwlh frxuwh gh
od frxueh hvwlpìh dx wdx{ oh soxv frxuw gx pdufkì +oh wdx{ dx mrxu oh mrxu,1 D sduwlu
gh 4<;7/ o*h{lvwhqfh gh wlwuhv sxeolfv gh pdwxulwì uìvlgxhooh frxuwh d shuplv g*ìylwhu
oh uhfrxuv dx{ wdx{ gx pdufkì lqwhuedqfdluh;1

:Fhwwh gì�qlwlrq qh suhqg sdv hq frpswh qrwdpphqw ohv Erqv gx Wuìvru Qìjrfldeohv/ ìplv ã
sduwlu gh 4<;91 Ghx{ udlvrqv h{soltxhqw fh fkrl{1 G*xqh sduw/ lo q*h{lvwh sdv/ ã qrwuh frqqdlvvdqfh/
g*klvwrultxh gh frwdwlrqv ghv Erqv gx Wuìvru dydqw 4<<31 G*dxwuh sduw/ sdu vrxfl gh frkìuhqfh dyhf
oh gìexw gh od sìulrgh/ lo hvw dssdux suìiìudeoh gh qh sdv xwlolvhu fhv wlwuhv gh frxuw rx pr|hq whuph/
píph txdqg fhod ìwdlw srvvleoh1

;Oh wdx{ dx mrxu oh mrxu d wrxwhirlv ìwì frqvhuyì srxu ohv lqwhusrodwlrqv/ gh idêrq ã dvvxuhu
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Oh qrpeuh gh wlwuhv uhwhqxv srxu ohv lqwhusrodwlrqv dxjphqwh wuëv qhwwhphqw ã
sduwlu gh 4<;8 = hqwuh 4<;3 hw 4<;6/ 43 wdx{ rqw ìwì sulv hq frpswh hq pr|hqqh +|
frpsulv ohv wdx{ gx pdufkì lqwhuedqfdluh,/ frqwuh 4; hq pr|hqqh hqwuh 4<;7 hw 4<;<
hw 53 hq pr|hqqh hqwuh 4<<3 hw 4<<91 Ohv frxuehv gh wdx{ srxu oh gìexw gh od sìulrgh
+mxvtx*hq 4<;6,/ lqwhusroìhv ã sduwlu g*xq qrpeuh dvvh} idleoh gh wlwuhv/ grlyhqw íwuh
frqvlgìuìhv dyhf suxghqfh1

Od vìohfwlrq ghv wlwuhv srxu o*Doohpdjqh

Ohv wlwuhv xwlolvìv srxu ohv hvwlpdwlrqv ghv frxuehv gh wdx{ doohpdqghv vrqw ohv
reoljdwlrqv hw ohv erqv ìplv sdu od Uìsxeoltxh Iìgìudoh g*Doohpdjqh1 Lov lqfoxhqw ohv
reoljdwlrqv ìplvhv sdu od Uìsxeoltxh Iìgìudoh g*Doohpdjqh +�Dqohlkhq ghu Exqghvuh0
sxeoln Ghxwvfkodqg�,/ ohv reoljdwlrqv ìplvhv sdu oh Irqgv srxu o*�Xqlwì Doohpdqgh�
+�Dqohlkhq ghu Exqghvuhsxeoln Ghxwvfkodqg � Irqgv Ghxwvfkh Hlqkhlw�,/ ohv reoljd0
wlrqv ìplvhv sdu oh Irqgv Vsìfldo HUS +�Dqohlkhq ghu Exqghvuhsxeoln Ghxwvfkodqg �
HUS0Vrqghuyhupùjhq�,/ ohv reoljdwlrqv ìplvhv sdu od Wuhxkdqgdqvwdow +�Dqohlkhq ghu
Wuhxkdqgdqvwdow�,/ ohv reoljdwlrqv iìgìudohv vsìfldohv ã 8 dqv +�Exqghvreoljdwlrqhq�,/
ohv reoljdwlrqv vsìfldohv gh od Wuhxkdqgdqvwdow ã 8 dqv +�Wuhxkdqgreoljdwlrqhq�,/ ohv
erqv gx wuìvru iìgìudo +�Vfkdw}dqzhlvxqjhq ghv Exqghv�,1

Qrxv dyrqv vìohfwlrqqì ghv wlwuhv ã pdwxulwì �{h hw frxsrq dqqxho1 Oh qrpeuh
gh wlwuhv xwlolvìv srxu ohv hvwlpdwlrqv dssdudñw vx!vdpphqw odujh = gh 93 hq 4<;3 ã
hqylurq 433 dsuëv 4<;71 Oh qrpeuh gh wlwuhv gh pdwxulwì uìvlgxhooh frxuwh hvw idleoh
srxu fhuwdlqhv gdwhv dx gìexw ghv dqqìhv 4<;3/ pdlv mdpdlv dxvvl idleoh txh srxu ohv
grqqìhv iudqêdlvhv1 Qrxv q*dyrqv grqf sdv lqfoxv ohv wlwuhv gx pdufkì lqwhuedqfdluh
srxu ohv hvwlpdwlrqv1

Pìwkrgh g*lqwhusrodwlrq ghv frxuehv gh wdx{

Ohv frxuehv gh wdx{ }ìur0frxsrq vrqw h{wudlwhv ghv wdx{ gh uhqghphqw dfwxdulho
ghv wlwuhv sxeolfv vìohfwlrqqìv1 O*lqwhusrodwlrq hvw irqgìh vxu od gìpdufkh lqlwldohphqw
sursrvìh sdu Qhovrq hw Vlhjho +4<;:,1 Ohv fdudfwìulvwltxhv gh od irqfwlrq g*lqwhusr0
odwlrq dlqvl txh ohv sulqflsdohv ìwdshv gh od pìwkrgh shxyhqw íwuh uìvxpìhv gh od
pdqlëuh vxlydqwh<1 Oh wdx{ g*lqwìuíw }ìur0frxsrq v*h{sulph frpph xqh irqfwlrq qrq
olqìdluh gh od gxuìh gh ylh uìvlgxhooh gx wlwuh =

-E6�
5c| Ek� ' b� n b2

� � e36*�

6*�
n b�

#
�� e36*�

6*�
� e36*�

$
+56,

rü -
E6�
5c| Ek� hvw oh wdx{ }ìur0frxsrq wkìrultxh +h{sulpì hq whpsv frqwlqx, ã od gdwh |

srxu xq wlwuh gh pdwxulwì uìvlgxhooh 6 hw xq yhfwhxu gh sdudpëwuhv k ' ib�c b2c b�c �j
grqqì1 Fhwwh irqfwlrq g*lqwhusrodwlrq suìvhqwh wurlv sursulìwìv uhpdutxdeohv =

o*dqfudjh gh od frxueh vxu oh wdx{ oh soxv frxuw gx pdufkì1 Lo idxw qrwhu txh/ frpph qrxv qh qrxv
lqwìuhvvrqv sdv dx{ pdwxulwìv ohv soxv frxuwhv +prlqv g*xq dq,/ fhwwh dssur{lpdwlrq vxu od sduwlh
frxuwh gh od frxueh q*hvw vdqv grxwh sdv gìwhuplqdqwh1

<Od pìwkrgrorjlh gìwdlooìh hvw suìvhqwìh gdqv Ulfduw hw Vlfvlf +4<<8,1 Vyhqvvrq +4<<7, d sursrvì
xqh h{whqvlrq gh od pìwkrgh gh Qhovrq hw Vlhjho/ shuphwwdqw od suìvhqfh g*xq vhfrqg srlqw gh
uhwrxuqhphqw gdqv od sduwlh frxuwh gh od frxueh gh wdx{1 Frpswh whqx gh o*devhqfh gh pdufkì ghv
wlwuhv gh frxuw whuph/ fhwwh �dxjphqwdwlrq� q*d sdv sdux rssruwxqh1
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0 b� hvw oh wdx{ g*lqwìuíw ã xq krul}rq lq�ql >
0 Eb� n b2� uhsuìvhqwh oh wdx{ g*lqwìuíw lqvwdqwdqì >
0 oh frxsoh Eb�c � � shuphw gh uhqguh frpswh gh od suìvhqfh ìyhqwxhooh g*xqh lq h{lrq

gdqv od frxueh gh wdx{1
Ohv frxuehv gh wdx{ lvvxhv gh fhwwh lqwhusrodwlrq rqw grqf wurlv frpsrvdqwhv =

xq qlyhdx +uhsuìvhqwì sdu b�, > xqh shqwh +uhsuìvhqwìh sdu b2, > hw xqh frqyh{lwì
+uhsuìvhqwìh sdu b� hw � ,1

Od ghx{lëph sursulìwì shuphw gh frqwudlqguh dlvìphqw o*hvwlpdwlrq gx sdudpëwuh
b2 gh whooh vruwh txh Eb� n b2� vrlw ìjdo/ sdu frqvwuxfwlrq/ dx wdx{ oh soxv frxuw
gx pdufkì +lfl/ oh wdx{ dx mrxu oh mrxu gx pdufkì lqwhuedqfdluh,1 Hq sìulrgh gh
whqvlrqv prqìwdluhv/ fhwwh srvvlelolwì dssdudñw hpslultxhphqw wuëv lpsruwdqwh oruvtxh
oh qrpeuh gh wlwuhv glvsrqleohv vxu oh vhjphqw frxuw gh od frxueh ghv wdx{ hvw uìgxlw1

D sduwlu gh od irupxoh xvxhooh gh ydorulvdwlrq g*xqh reoljdwlrq/ rq shxw h{sulphu
oh sul{ wkìrultxh g*xq wlwuh grqqì vrxv od iruph =

�
E6�
| Ek� '

�[
&'f

S i T
�
� E& n s �-E&ns�

5c| Ek�
�
n �ff i T

�
�6-E6�

5c| Ek�
�

+57,

rü S hvw oh frxsrq/ �
E6�
| Ek� hvw oh sul{ wkìrultxh +h{sulpì hq srxufhqwdjh gx qrplqdo,/

� hvw oh qrpeuh g*dqqìhv hqwlëuhv uhvwdqw ã frxulu hw s ' 6�� od iudfwlrq g*dqqìh
frpsoìphqwdluh1 Rq gìgxlw doruv ohv wdx{ gh uhqghphqw dfwxdulho wkìrultxhv +h{sulpì

hq whpsv glvfuhw, +
E6�
| Ek� ghv wlwuhv revhuyìv/ hq uìvroydqw o*ìtxdwlrq vxlydqwh =

� E6�
| Ek� '

�[
&'f

S�
� n +

E6�
| Ek�

�&ns n
�ff�

� n +E6�
| Ek�

�6 1 +58,

Xq fulwëuh gh plqlplvdwlrq gh od vrpph ghv fduuìv ghv uìvlgxv shxw doruv íwuh
dssoltxì vxu ohv uhqghphqwv d�q g*hvwlphu ohv sdudpëwuhv k gx prgëoh =

4�?
tk�

g|[
&'�

q
E�+E6�

&c| � +E6�
&c| Ek�

r2
+59,

rü �+E6�
&c| hvw oh wdx{ gh uhqghphqw dfwxdulho revhuyì gx wlwuh &/ gh pdwxulwì uìvlgxhooh

6/ ã od gdwh | > +
E6�
&c| Ek� hvw oh wdx{ gh uhqghphqw dfwxdulho wkìrultxh gx wlwuh & > g| hvw

oh qrpeuh gh wlwuhv uhwhqxv srxu o*lqwhusrodwlrq ã od gdwh |1 Oh yhfwhxu gh sdudpëwuhv
k hvw grqf hvwlpì/ vìsduìphqw/ srxu fkdtxh gdwh |1
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Dqqh{h 5 = UPVH hw vwdwlvwltxhv gh Wkhlo kruv ìfkdqwloorq

O*ìwxgh gh od ydolglwì ghv suìylvlrqv shxw íwuh phqìh ã sduwlu gh vlpxodwlrqv kruv
ìfkdqwloorq1 Oh sulqflsh gh fhw h{huflfh hvw/ srxu fkdtxh wulphvwuh | gh o*ìfkdqwloorq
ã sduwlu gx suhplhu wulphvwuh 4<:8/ g*hvwlphu oh prgëoh vxu od sìulrgh doodqw gh 4<93
ã |/ gh surfìghu ã ghv vlpxodwlrqv g|qdpltxhv ã xq wulphvwuh E|n ��/ ã xq dq E|n e�
hw ã wurlv dqv E|n �2�/ gh vwrfnhu ohv huuhxuv gh suìylvlrq/ hw gh fdofxohu ohv UPVH hw
ohv vwdwlvwltxhv gh Wkhlo ã sduwlu gh fhv huuhxuv gh suìylvlrq vxu od sìulrgh 4<:80<91
Fhwwh gìpdufkh shuphw gh frpsduhu ohv gl�ìuhqwhv vsìfl�fdwlrqv gdqv ghv frqglwlrqv
uìhoohv gh suìylvlrq1

Od gl!fxowì gh fhwwh dssurfkh uìvlgh gdqv oh fdofxo gh od frqvwdqwh gh qrupdol0
vdwlrq/ od sulph gh ulvtxh1 Od sulph gh ulvtxh ã od gdwh | hvw ìydoxìh lfl gh idêrq ã
fh txh ohv pr|hqqhv ghv wdx{ orqjv hw gh ohxuv vlpxodwlrqv/ fdofxoìhv vxu od sìulrgh
doodqw gh 4<:8 ã |/ vrlhqw ìjdohv/ f*hvw0ã0gluh =

	)| '
�

|� |f n �

|[
�'|f

�
-� �-�*�3�

�
dyhf |f ' :8= 41 +5:,

Wdeohdx D4 = UPVH hw vwdwlvwltxhv gh Wkhlo kruv ìfkdqwloorq

prgëoh
qrq0vwdwlrqqdluh

UPVH

prgëoh
vwdwlrqqdluh
UPVH Wkhlo

dqwlflsdwlrqv
ghv pdufkìv
UPVH Wkhlo

Iudqfh

hq ìfkdqwloorq
0 4 wulphvwuh
0 4 dq
0 6 dqv

kruv ìfkdqwloorq
0 4 wulphvwuh
0 4 dq
0 6 dqv

4/83
5/43
6/3<

4/84
5/64
6/85

4/9; 4/45
5/43 4/33
5/89 3/;6

4/;4 4/53
5/7: 4/3:
6/68 3/<8

3/96 3/75
4/6: 3/98
5/67 3/:9

3/:: 3/84
4/94 3/:3
5/;5 3/;3

Doohpdjqh

hq ìfkdqwloorq
0 4 wulphvwuh
0 4 dq
0 6 dqv

kruv ìfkdqwloorq
0 4 wulphvwuh
0 4 dq
0 6 dqv

4/<<
5/54
6/3;

4/<7
5/48
6/3:

3/;4 3/73
3/<< 3/78
4/56 3/73

3/;3 3/74
4/38 3/84
4/6; 3/78

3/9< 3/68
4/3: 3/7;
4/97 3/86

3/:9 3/6<
4/49 3/87
4/:< 3/8;

Qrwh = Ohv UPVH hw ohv vwdwlvwltxhv gh Wkhlo vrqw fdofxoìhv vxu od sìulrgh doodqw gh
4<:8 ã 4<<91 Ohv sulphv gh ulvtxh kruv ìfkdqwloorq vrqw fdofxoìhv ã sduwlu gh +5:,1
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Graphique 1 : Taux d'intérêt

Graphique 1a : France
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Graphique 1b : Allemagne
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Graphique 2 : Prévision du taux long
à partir d'un AR stationnaire pour le taux court
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Graphique 3 : Prévision du taux long
à partir d'un AR non-stationnaire pour le taux court

Graphique 3a : France

61 65 69 73 77 81 85 89 93
4

6

8

10

12

14

16

18

20

22
TAUX_10_ANS

PREVISION
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Graphique 4 : Anticipation de long terme du taux court

Graphique 4a : France
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Graphique 5 : Prévision du taux long
à partir des anticipations des marchés
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