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Txdwuh lqglfdwhxuv g*lq dwlrq vrxv0mdfhqwh =
dssolfdwlrq hw lqwhusuìwdwlrq

Khuyì Oh Elkdq�hw Iudqfn Vìgloorw|

Vhswhpeuh 4<<<

Uìvxpì

Gdqv fh sdslhu/ qrxv frpsdurqv txdwuh lqglfdwhxuv gh o*lq dwlrq vrxv0mdfhqwh =

o*dssurfkh sdu h{foxvlrq gh srvwhv/ ohv hvwlpdwhxuv �ã lq xhqfh olplwìh� frpph

o*lq dwlrq pìgldqh/ ohv phvxuhv lvvxhv g*xq YDU vwuxfwxuho hw xqh phvxuh wl0

uìh g*xq prgëoh ã frpsrvdqwhv lqrevhuydeohv1 Fhv lqglfdwhxuv vrqw glvfxwìv gx

srlqw gh yxh gh ohxu lqwhusuìwdwlrq hw gh ohxu xwlolvdwlrq ã ghv �qv frqmrqfwx0

uhoohv1 Ohv gl�ìuhqwv lqglfdwhxuv irxuqlvvhqw ghv lqirupdwlrqv frpsoìphqwdluhv

srxu o*dssuìfldwlrq ghv fkrfv frqmrqfwxuhov vxu oh wdx{ g*lq dwlrq1 Od vljql�fd0

wlrq wkìrultxh gh o*lq dwlrq vrxv0mdfhqwh dssdudñw fhshqgdqw gìolfdwh hq o*de0

vhqfh gh uhsuìvhqwdwlrq h{solflwh gh od srolwltxh prqìwdluh1

Devwudfw

Wklv sdshu suhvhqwv d frpsdulvrq ri dowhuqdwlyh lqglfdwruv ri xqghuo|lqj lq0

 dwlrq lq wkh Iuhqfk fdvh1 Irxu eurdg phdvxuhv duh frqvlghuhg dqg lpsohphqwhg

wkh �uvw wzr ri zklfk duh lq dwlrq h{foxglqj irrg dqg hqhuj| dqg wkh wulpphg

lq dwlrq lqglfdwru1 Zh wkhq lpsohphqw wzr phwkrgv uho|lqj rq wlph0vhulhv pr0

ghov = wkh Vwuxfwxudo YDU dssurdfk dqg wkh G|qdplf Idfwru Lqgh{1 Frpelqlqj

wkh ydulrxv lqglfdwruv frqyh|v ydoxdeoh lqirupdwlrq iru dssudlvlqj vkruw0whup

lq dwlrq ghyhorsphqwv1 Qhyhuwkhohvv/ hyhq lq wkh fdvh ri wkh vwuxfwxudo YDU/

wkh wkhruhwlfdo lqwhusuhwdwlrq ri xqghuo|lqj lq dwlrq lv qrw vwudljkwiruzdug/ od0

fnlqj dq h{solflw uhsuhvhqwdwlrq ri prqhwdu| srolf|1

�Edqtxh gh Iudqfh/ 74046<4 GJH0GHHU0Fhqwuh gh uhfkhufkh/ 64 uxh Furl{ ghv Shwlwv Fkdpsv/
:8334 SDULV/ who 340750<507<0;:/ hpdlo kohelkdqCedqtxh0iudqfh1iu1

|Edqtxh gh Iudqfh/ 74046:9 GJH0GHHU0VHPHI/ who 340750<5095087/ hpdlo ivhgloorwCedqtxh0
iudqfh1iu1 Qrxv uhphuflrqv srxu ohxuv uhpdutxhv hw vxjjhvwlrqv V1 Dyrx|l0Gryl/ R1 Gh Edqgw/ H1
Mrqghdx/ S1 Mdftxlqrw hw S1 Vlfvlf1 Ohv ìyhqwxhoohv huuhxuv hw lpsuìflvlrqv ghphxuhqw elhq vþu gx
idlw ghv dxwhxuv1
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4 Lqwurgxfwlrq

O*dqdo|vh hw od plvh hq úxyuh gh od srolwltxh prqìwdluh irqw uìjxolëuhphqw uìiì0
uhqfh/ sduwlfxolëuhphqw ghsxlv oh gìexw ghv dqqìhv <3/ ã od qrwlrq g*lq dwlrq vrxv0
mdfhqwh1 Ghv lqglfdwhxuv g*lq dwlrq vrxv0mdfhqwh vrqw dlqvl fdofxoìv rx xwlolvìv sdu
gl�ìuhqwhv edqtxhv fhqwudohv/ qrwdpphqw gdqv ohv sd|v d|dqw dgrswì xqh fleoh g*lq0
 dwlrq = Fdqdgd/ Dxvwudolh/ Qrxyhooh0]ìodqgh/ Ur|dxph0Xql41 O*lq dwlrq vrxv0mdfhqwh
hvw ìjdohphqw fdofxoìh sdu fhuwdlqhv edqtxhv fhqwudohv rsìudqw gdqv g*dxwuhv fdguhv
gh srolwltxh prqìwdluh51

O*lq dwlrq vrxv0mdfhqwh q*dgphw fhshqgdqw sdv gh gì�qlwlrq wkìrultxh xql�ìh1
Oh sulqflsh jìqìudo hvw gh sxujhu od vìulh g*lq dwlrq gh o*h�hw gh fkrfv wudqvlwrluhv1
Hq sudwltxh xqh pxowlwxgh g*lqglfdwhxuv vwdwlvwltxhv shxyhqw íwuh fdofxoìv/ vhorq ghv
dssurfkhv kìwìurjëqhv/ fh txl uh ëwh oh idlw txh gh qrpeuhx{ fkrfv pdfurìfrqrpltxhv
rx vhfwrulhov shxyhqw d�hfwhu oh wdx{ g*lq dwlrq1 O*remhw gx suìvhqw sdslhu hvw gh
sursrvhu xqh plvh hq dssolfdwlrq gdqv oh fdv iudqêdlv ghv gl�ìuhqwv lqglfdwhxuv dlqvl
tx*xqh glvfxvvlrq gh ohxu lqwhusuìwdwlrq61

Fhv lqglfdwhxuv vh glvwlqjxhqw hq suhplhu olhx sdu od qdwxuh hw od glphqvlrq gh
vìulhv vwdwlvwltxhv xwlolvìhv = vìulhv djuìjìhv rx qrq/ glphqvlrq whpsruhooh rx lqglyl0
gxhooh ghv sul{1 Lo hvw gëv oruv gl!floh g*dgrswhu xqh suìvhqwdwlrq v|qwkìwltxh1 Dxvvl
ohv vhfwlrqv 5 ã 8 txl vxlyhqw suìvhqwhqw vxffhvvlyhphqw ohv txdwuh dssurfkhv xvxhooh0
phqw uhwhqxhv1 Od suhplëuh hvw o*dssurfkh sdu h{foxvlrq gh srvwhv1 Od vhfrqgh/ glwh
sdu ohv �pr|hqqhv wurqtxìhv�/ xwlolvh od glvwulexwlrq ghv srvwhv lqglylgxhov gh o*lqglfh
ghv sul{ gìvdjuìjì1 Od vhfwlrq 7 h{dplqh oh G|qdplf Idfwru Lqgh{/ pìwkrgh sursr0
vìh sdu Eu|dq hw Fhffkhwwl ^4<<6`1 Fhwwh dssurfkh/ soxv uduhphqw plvh hq rhxyuh/ hvw
irqgìh vxu xq prgëoh ã frpsrvdqwhv lqrevhuydeohv hvwlpì sdu �owuh gh Ndopdq1 Xqh
txdwulëph dssurfkh/ sdu oh YDU vwuxfwxuho/ hvw suìvhqwìh gdqv od vhfwlrq 81 Od vhfwlrq
9 glvfxwh gh o*lqwìuíw gh fhv lqglfdwhxuv srxu o*ìydoxdwlrq gh od srolwltxh prqìwdluh hw
frqfoxw1

5 O*h{foxvlrq gh idfwhxuv vsìfldx{

514 Sulqflsh

Od suhplëuh dssurfkh frqvlvwh ã uhgì�qlu xq lqglfh ghv sul{/ hq d�hfwdqw xq srlgv
qxo ã fhuwdlqv srvwhv/ fhx{ grqw ohv prxyhphqwv vrqw vxssrvìv íwuh ohv soxv huud0
wltxhv1 Hooh shxw íwuh frqgxlwh ã xq qlyhdx idleohphqw gìvdjuìjì gh o*lqglfh ghv sul{
frpph dx{ Ìwdwv0Xqlv rü od srolwltxh prqìwdluh idlw dlqvl vrxyhqw uìiìuhqfh ã o*lqglfh
kruv dolphqwdwlrq hw ìqhujlh/ qrwdpphqw ghsxlv Eolqghu ^4<;5`1 Hooh shxw ìjdohphqw
íwuh phqìh ã xq qlyhdx soxv �q frpph hq Iudqfh rü o*Lqvhh ^4<<9` sxeolh xq lqglfh
vlplodluh hq h{foxdqw xq qrpeuh soxv lpsruwdqw gh srvwhv/ hw hq oh fruuljhdqw gh o*lp0

4Fi1 Od ífkh ^4<<;`/ Urjhu ^4<<;`/ Txdk hw Ydkh| ^4<<8`1
5Fi1 Eu|dq hw Fhfkhwwl ^4<<7` gdqv oh fdv ghv Ìwdwv0Xqlv/ Doyduh} hw Pdwhd ^4<<<` srxu o*Hvsdjqh

hw Z|qqh ^4<<<` srxu xqh uì h{lrq survshfwlyh vxu fh vxmhw gdqv oh frqwh{wh gh od Edqtxh Fhqwudoh
Hxursìhqqh1

6Rq wurxyhud ghv uhyxhv gh od olwwìudwxuh gìwdlooìhv gdqv Urjhu ^4<<;` hw Z|qqh ^4<<<`1
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sdfw ghv wd{hv lqgluhfwhv1 O*lqwìuíw gh fh w|sh g*lqglfdwhxuv uìvlgh gdqv oh idlw tx*lov
shuphwwhqw g*ìolplqhu ohv fkrfv vxssrvìv ohv soxv wudqvlwrluhv1 O*h{foxvlrq od �vfdolwì
lqgluhfwh shuphw oh fdv ìfkìdqw g*ìolplqhu o*h�hw g*xqh phvxuh grqw o*lpsdfw vxu oh
wdx{ gh furlvvdqfh ghv sul{ hvw sxuhphqw srqfwxho 1 Gdqv fhuwdlqv sd|v v*dmrxwh xqh
prwlydwlrq gh srolwltxh ìfrqrpltxh1 Dx Ur|dxph0Xql/ xq lqglfh gh sul{ gh gìwdlo
h{foxdqw ohv yhuvhphqwv g*lqwìuíwv k|srwkìfdluhv +oh USL[ , hvw xwlolvì srxu gì�qlu
od fleoh g*lq dwlrq gh od Edqtxh g*Dqjohwhuuh1 Hq h�hw/ hq fdv gh kdxvvh ghv wdx{
g*lqwìuíw/ o*lqglfh xvxho ghv sul{ ã od frqvrppdwlrq/ txl lqwëjuh ohv uhperxuvhphqwv
g*lqwìuíwv k|srwkìfdluhv/ vxelw hq udlvrq gh o*lpsruwdqfh gh o*hqghwwhphqw ghv pì0
qdjhv ã wdx{ yduldeoh/ xq fkrf pìfdqltxh ã od kdxvvh1 Fhw h�hw gluhfw yd hq vhqv
frqwudluh gh o*lq xhqfh vwdelolvdwulfh dwwhqgxh ghv wdx{ g*lqwìuíw vxu o*lq dwlrq1 Lo
ulvtxh gh eurxloohu o*ìydoxdwlrq hw od frqgxlwh gh od srolwltxh prqìwdluh1

515 Dssolfdwlrq

O*lqglfh g*lq dwlrq vrxv0mdfhqw sxeolì sdu o*Lqvhh q*hvw sdv glvsrqleoh srxu ohv
gdwhv dqwìulhxuhv ã 4<<31 D�q gh phqhu ghv frpsdudlvrqv vxu orqjxh sìulrgh/ qrxv
xwlolvrqv lfl xq lqglfdwhxu fdofxoì ã od Edqtxh gh Iudqfh srxu od sìulrgh 4<:304<<;71
O*lqglfdwhxu hvw fdofxoì gh idêrq dssur{lpdwlyhphqw dqdorjxh = xqh lq dwlrq vrxv0
mdfhqwh hvw fdofxoìh hq djuìjhdqw oh sul{ ghv surgxlwv pdqxidfwxuìv/ ghv vhuylfhv gx
vhfwhxu sulyì hw fhuwdlqv ghv surgxlwv djulfrohv1 Hooh h{foxw grqf ohv surgxlwv iudlv/
o*ìqhujlh/ oh wdedf hw ohv vhuylfhv sxeolfv sulqflsdohphqw1 Ghx{ gl�ìuhqfhv vxevlvwhqw
hqwuh o*lqglfdwhxu lfl xwlolvì hw o*lqglfh gh o*Lqvhh1 G*xqh sduw/ o*lqglfh gh o*Lqvhh hvw
fruuljì gh o*hqvhpeoh ghv wd{hv lqgluhfwhv/ ã od gl�ìuhqfh gh o*lqglfh suìvhqwì lfl1
G*dxwuh sduw/ o*lqglfh sxeolì sdu o*Lqvhh hvw fruuljì ghv yduldwlrqv vdlvrqqlëuhv1

Oh judskltxh 4 suìvhqwh o*lqglfh uìwursroì mxvtx*hq 4<:31 Oh fdudfwëuh uhodwlyhphqw
yrodwlo ghv sul{ gh o*ìqhujlh hw gh o*dolphqwdwlrq hvw looxvwuì sdu ohv judskltxhv 5 hw
61 Od phvxuh g*lq dwlrq vrxv0mdfhqwh suìvhqwìh gdqv oh judskltxh 4 shuphw elhq gh
olvvhu oh sur�o gh o*lq dwlrq dx prphqw gx vhfrqg0fkrf sìwurolhu hw gx frqwuh0fkrf gh
4<;:1 O*ìfduw hqwuh lq dwlrq revhuyìh hw vrxv0mdfhqwh +hq jolvvhphqw, dwwhlqw hqylurq
ghx{ srlqwv oruv gh fhv ìslvrghv1 Hq uhydqfkh who q*hvw sdv oh fdv srxu oh suhplhu
fkrf sìwurolhu1 Fhfl v*h{soltxh sdu oh idlw txh oh sul{ ghv surgxlwv dolphqwdluhv furñw
idleohphqw gxudqw fhw ìslvrgh +fi1 Fkdwhodlq/ Rgrqqdw hw Vlfvlf ^4<<9`,1 Hq 4<<8/
od glyhujhqfh hqwuh oh vrxv0mdfhqw Lqvhh hw oh vrxv0mdfhqw uìwursroì v*h{soltxh sdu oh
uhoëyhphqw gx wdx{ gh WYD/ qrq sulv hq frpswh sdu qrwuh lqglfdwhxu1

Fh w|sh g*lqglfdwhxu suìvhqwh ghv olplwhv ã od irlv hqwuh whuphv g*lqwhusuìwdwlrq hw
gh frqwhqx hpslultxh1 Hq suhplhu olhx/ lo q*hvw sdv fodlu txh od srolwltxh prqìwdluh
grlyh ljqruhu o*lq dwlrq hqjhqguìh sdu ohv fkrfv sìwurolhuv1 Lo idxw srxu fhod surxyhu
txh ohv fkrfv vrqw prlqv shuvlvwdqwv txh ohv dxwuhv fkrfv vxu o*lq dwlrq1 Hqvxlwh/ vh
srvh od txhvwlrq gx wudlwhphqw uìvhuyì ã od uìshufxvvlrq g*xq fkrf vxu ohv sul{ gx
sìwuroh vxu ohv dxwuhv sul{1 Vxu xq sodq soxv hpslultxh/ ohv lqglfdwhxuv frqvlgìuìv
gdqv fhwwh vhfwlrq vrqw uljlghv sxlvtx*lo frqvlvwh ã frqvlgìuhu txh ohv sul{ gh o*ìqhujlh

7Fhw lqglfdwhxu d ìwì frqvwuxlw frqmrlqwhphqw ã od frqvwuxfwlrq gx prgëoh gìvdjuìjì gh suìylvlrq
g*lq dwlrq +fi1 Mrqghdx/ Oh Elkdq hw Vìgloorw ^4<<<`,1
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hw gh o*dolphqwdluh qh frqwlhqqhqw mdpdlv g*lqirupdwlrq shuwlqhqwh vxu o*lq dwlrq vrxv0
mdfhqwh1 Ohv hvwlpdwhxuv �ã lq xhqfh olplwìh� ylvhqw ã fruuljhu fhwwh ghuqlëuh odfxqh1

6 Ohv hvwlpdwhxuv ã lq xhqfh olplwìh = lq dwlrq

�pìgldqh�/ DD
e6e shufhqwloh/ pr|hqqh wurqtxìh

614 Gì�qlwlrq

Od ghx{lëph pìwkrgh xwlolvh ghv hvwlpdwhxuv �ã lq xhqfh olplwìh�1 Fhwwh dssurfkh
gh o*lq dwlrq vrxv0mdfhqwh uhtxlhuw ghv vìulhv gh sul{ gìvdjuìjìv ã xq qlyhdx �q1 Hooh
frqvlvwh ã h{foxuh gh o*lqglfh/ gdwh sdu gdwh/ ohv srvwhv suìvhqwdqw ohv yduldwlrqv ohv soxv
h{wuíphv1 Fh w|sh g*hvwlpdwhxu ìylwh gh frqvlgìuhu d sulrul txh oh sul{ ghv surgxlwv
jìqìudohphqw yrodwlov +ìqhujlh/ surgxlwv iudlv, qh frqwlhqw mdpdlv g*lqirupdwlrq vxu oh
wdx{ g*lq dwlrq vrxv0mdfhqw1

Fhwwh fdwìjrulh g*lqglfdwhxuv d vrq ruljlqh gdqv �o*lq dwlrq pìgldqh� lqlwldohphqw
sursrvìh sdu Eu|dq hw S|nh ^4<<4`/ txl uhwlhqqhqw frpph qlyhdx g*lq dwlrq vrxv0
mdfhqwh od yduldwlrq gx sul{ gx srvwh rffxsdqw od srvlwlrq pìgldqh gdqv od glvwulexwlrq
ghv yduldwlrqv gh sul{1 Xqh fdwìjrulh g*lqglfdwhxuv jìqìudolvdqw o*lq dwlrq pìgldqh
hvw fhooh ghv pr|hqqhv wurqtxìhv rx wulpphg phdq +Eu|dq hw Fhffkhwwl ^4<<7`,1 Ohv
lqglfdwhxuv gh fh w|sh vrqw fdofxoìv frpph od pr|hqqh srqgìuìh ghv lqglfhv gh sul{
dsuëv h{foxvlrq g*xqh iudfwlrq soxv rx prlqv lpsruwdqwh gh fkdfxqh ghv txhxhv gh od
glvwulexwlrq ghv sul{ lqglylgxhov1 Rq shxw grqqhu ã od fodvvh ghv pr|hqqhv wurqtxìhv
xqh gì�qlwlrq iruphooh hq qrwdqw ihZ�c ���c hZ?j ohv lq dwlrqv vhfwrulhoohv udqjìhv sdu
ruguh furlvvdqw/ i/�c ���c /?j ohxuv srlg uhvshfwliv gdqv o*lqglfh/ `� '

S�

�'� /� ohv
srlgv fxpxoìv hw Uk '

�
� m k

�ff
	 `� 	 E�� k

�ff
�
�
1

Od pr|hqqh wurqtxìh ã kI8 v*ìfulw doruv =

Zk ' E �
�32 k

�ff

�
S

�MUk
/�hZ�

Fhwwh fodvvh g*hvwlpdwhxuv lqfoxw o*lq dwlrq pr|hqqh hw o*lq dwlrq pìgldqh frpph
fdv sduwlfxolhuv = hoohv fruuhvsrqghqw uhvshfwlyhphqw ã od wulpphg phdq ã 3 ( hw 83 (1

615 Prwlydwlrq vwdwlvwltxh

Xqh prwlydwlrq vwdwlvwltxh ã fh w|sh g*lqglfdwhxuv shxw0íwuh dydqfìh hq xwlolvdqw
oh prgëoh vxlydqw1 D fkdtxh gdwh/ fkdfxq ghv sul{ lqglylgxhov hvw vxssrvì íwuh od
uìdolvdwlrq g*xqh orl grqw od pr|hqqh +lqfrqqxh, hvw oh wdx{ g*lq dwlrq vrxv0mdfhqw
gh fhwwh gdwh1 Fhwwh orl hvw gh soxv vxssrvìh ohswrnxuwltxh +l1h1 ghv ydohxuv h{wuíphv
gh sul{ lqglylgxhov whqghqw ã dssdudñwuh uhodwlyhphqw iuìtxhpphqw,/ frqirupìphqw
dx idlw vw|olvì revhuyì qrwdpphqw vxu grqqìhv dpìulfdlqhv1 Gdqv xq who fdv/ ghv hvwl0
pdwhxuv �ã lq xhqfh olplwìh�/ frpph od pìgldqh/ vrqw gh phloohxuv hvwlpdwhxuv gx
�yudl� u|wkph g*lq dwlrq txh od pr|hqqh dulwkpìwltxh rx srqgìuìh ghv yduldwlrqv gh

8Vdxi suìflvlrq h{solflwh qrxv dgrswrqv dlqvl od whuplqrorjlh gh Eu|dq/ Fhffkhwwl hw Zljjlqv
^4<<:` +txl qh frqvlgëuhqw txh ohv wurqfdwxuhv v|pìwultxhv, = od pr|hqqh wurqtxìh ã �( hvw rewhqxh
hq uhwludqw �( gdqv fkdtxh txhxh gh od glvwulexwlrq1
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sul{ lqglylgxhoohv + hw grqf txh oh wdx{ g*lq dwlrq xvxho,1 Fhwwh sursulìwì hvw looxvwuìh
sdu ghv vlpxodwlrqv gh Prqwh Fduor gdqv Eu|dq/ Fhffkhwwl/ hw Zljjlqv ^4<<:`1 Fhwwh
ìwxgh vrxoljqh txh soxv od orl hvw ohswrnxuwltxh/ soxv oh ghjuì rswlpdo gh wurqfdwxuh/
l1h1 fhoxl txl plqlplvh od yduldqfh gh o*hvwlpdwhxu/ dxjphqwh +fi1 dqqh{h 4 srxu xqh
suìvhqwdwlrq soxv gìwdlooìh,1

Oh fkrl{ gx ghjuì rswlpdo gh wurqfdwxuh gh od pr|hqqh srvh wrxwhirlv sureoëph1
Od iruph gh od yudlh orl +qrq qrupdoh, gh od glvwulexwlrq wudqvyhuvdoh ghv sul{/ txl
shuphwwudlw gh gì�qlu od wurqfdwxuh rswlpdoh/ q*hvw sdv frqqxh1 Eu|dq/ Fhffkhwwl hw
Zljjlqv ^4<<:` wudlwhqw fh sureoëph uìdolvdqw ghv vlpxodwlrqv gh w|sh errwvwuds1 Srxu
fhod/ lov srvwxohqw txh od pr|hqqh gh od glvwulexwlrq hvw ìjdoh ã xqh pr|hqqh preloh
whpsruhooh gh o*lqglfh djuìjì ghv sul{ hw uìdolvhqw ghv vlpxodwlrqv ã sduwlu gh o*ìfduw
hqwuh ohv sul{ lqglylgxhov revhuyìv hw fhwwh pr|hqqh wkìrultxh/ d�q gh gìgxluh o*hv0
wlpdwhxu gh od fodvvh �pr|hqqh wurqtxìh� txl d xqh yduldqfh plqlpdoh1 Fhshqgdqw
fh fkrl{ uhylhqw ã idluh uìiìuhqfh ã xqh gì�qlwlrq vxu vìulhv whpsruhoohv gh o*lq d0
wlrq vrxv0mdfhqwh1 Gdqv fh fdguh/ o*hvwlpdwhxu vwdwltxh q*hvw soxv qìfhvvdluhphqw oh
soxv shuirupdqw/ od sulvh hq frpswh gh od glphqvlrq whpsruhooh ìwdqw vxvfhswleoh gh
o*dpìolruhu1

Gh soxv/ srxu od Iudqfh/ od glvwulexwlrq ghv sul{ suìvhqwh jìqìudohphqw xqh dv|0
pìwulh yhuv od gurlwh +judskltxhv 7 hw 8,1 Gdqv fh fdv od wurqfdwxuh q*d sdv gh udlvrq
g*íwuh v|pìwultxh hw lo hvw gl!floh gh gì�qlu xqh wurqfdwxuh rswlpdoh1 Hq h�hw/ ohv
ydohxuv h{wuíphv suryhqdqw gh od sduwlh gurlwh gh od glvwulexwlrq/ oh fulwëuh gh plql0
plvdwlrq gh od yduldqfh vxjjëuh gh wurqtxhu soxv iruwhphqw gdqv od sduwlh gurlwh gh od
glvwulexwlrq1 Pdlv o*hvwlpdwhxu rewhqx suìvhqwh doruv xq eldlv v|vwìpdwltxh sdu uds0
sruw ã o*lq dwlrq pr|hqqh +fi1 dqqh{h 4 srxu xqh glvfxvvlrq,1 Dxvvl/ gdqv o*dssolfdwlrq
txl vxlw/ qrxv qrxv hq whqrqv dx fkrl{ gh ghx{ ghjuìv duelwudluhv gh wurqfdwxuh1

616 Dssolfdwlrq

Vxu grqqìhv iudqêdlvhv/ Fkdwhodlq/ Rgrqqdw hw Vlfvlf ^4<<9` rqw fdofxoì o*lq dwlrq
pìgldqh vxu xqh edvh gh grqqìhv krprjëqh gh 77 srvwhv1 Fhwwh ìwxgh vrxoljqh txh
od glvwulexwlrq ghv sul{ lqglylgxhov hvw qrq vhxohphqw ohswrnxuwltxh/ pdlv dxvvl 0
hq jìqìudo0 dv|pìwultxh ã gurlwh91 Gëv oruv hq pr|hqqh vxu od sìulrgh/ o*lq dwlrq
pìgldqh hvw vljql�fdwlyhphqw lqiìulhxuh ã o*lq dwlrq pr|hqqh1 Ohv dxwhxuv uhwlhqqhqw
oh DD
e6e shufhqwloh frpph lqglfdwhxu g*lq dwlrq vrxv0mdfhqwh1 Hq h�hw fh txdqwloh
shuphw g*rewhqlu xqh lq dwlrq vrxv0mdfhqwh ìjdoh ã o*lq dwlrq gh o*lqglfh djuìjì hq
pr|hqqh vxu od sìulrgh1 Vxu grqqìhv dpìulfdlqhv/ od glvwulexwlrq ghv sul{ +Eu|dq hw
Fhffkhwwl ^4<<7`, dssdudñw v|pìwultxh hw oh fkrl{ gh o*lq dwlrq pìgldqh qh vrxoëyh
sdv gh sureoëph gdqv fh fdv:1

Qrxv phqrqv lfl xq h{huflfh dqdorjxh hq xwlolvdqw od edvh gh grqqìhv gìvdjuìjìh
gh o*lqglfh ghv sul{ ã xq qlyhdx �q;1 Ghx{ edvhv gh grqqìhv vrqw udffrugìhv = od

9Fhwwh dv|pìwulh ã gurlwh hvw iruwh gh 4<:3 ã 4<;5 hw vhqvleohphqw soxv dwwìqxìh ã sduwlu gh 4<;6
+yrlu oh judskltxh 8 txl uhwudfh o*ìyroxwlrq gx frh!flhqw g*dv|pìwulh 0od vnhzqhvv0 gh od glvwulexwlrq
ghv lq dwlrq,1 Hooh shuvlvwh oruvtx*rq h{foxw gh od glvwulexwlrq ohv surgxlwv sìwurolhuv1

:Urjhu ^4<<;` prqwuh txh gdqv oh fdv gh od Qrxyhooh0]ìodqgh oh 8:�hph shufhqwloh hvw dssursulì1
;Qrxv uhphuflrqv ylyhphqw S1 Vlfvlf srxu qrxv dyrlu frppxqltxì vhv surjudpphv VDV1
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edvh 4<;3 gh o*lqglfh ghv sul{ ã od frqvrppdwlrq +LSF, +5<9 srvwhv dydqw 4<<6,
hw od edvh 4<<3 +598 srvwhv/ ghsxlv 4<<6,1 Ohv vìulhv yrqw grqf gh 4<:3 ã gìfhpeuh
4<<;<1 O*lq dwlrq pìgldqh hvw elhq lqiìulhxuh ã o*lq dwlrq pr|hqqh1 Gh soxv f*hvw lfl oh
Sf
e6e shufhqwloh txl shuphw g*rewhqlu xqh lq dwlrq vrxv0mdfhqwh surfkh gh o*lq dwlrq
pr|hqqh vxu o*hqvhpeoh gh od sìulrgh +judskltxh 9,1 Sdu udssruw dx{ uìvxowdwv gh
Fkdwhodlq/ Rgrqqdw hw Vlfvlf ^4<<9`/ oh qlyhdx g*dv|pìwulh ghv sul{ vhpeoh furñwuh
dyhf oh ghjuì gh gìvdjuìjdwlrq frqvlgìuì431

Sdu dloohxuv qrxv fdofxorqv dxvvl xq lqglfdwhxu gx w|sh pr|hqqh wurqtxìh1 Hq
udlvrq gh o*dv|pìwulh phqwlrqqìh +fi1 dqqh{h 4,/ fkrlvlu xq lqwhuydooh gh wurqfdwxuh
v|pìwultxh dxudlw frqgxlw ã xqh pr|hqqh wurqtxìh gl�ìuhqwh gh o*lq dwlrq vxu o*hq0
vhpeoh gh od sìulrgh1 Dxvvl qrxv dyrqv fkrlvl xq lqwhuydooh dv|pìwultxh shuphwwdqw
gh uhvshfwhu od frqwudlqwh g*lghqwlwì ghv ghx{ pr|hqqhv1 Qrxv uhwhqrqv xq ghjuì gh
wurqfdwxuh dvvh} idleoh/ hq wurqtxdqw od glvwulexwlrq gh 43 ( ã jdxfkh hw gh 8 ( ã
gurlwh +48 ( hq wrxw,1 Eu|dq/ Fhffkhwwl hw Zljjlqv ^4<<:` rewlhqqhqw txh od pr|hqqh
wurqtxìh hvw rswlpdoh srxu xq wurqfdwxuh gh < ( +gh fkdtxh f÷wì,/ wdqglv o*ìwxgh
gh Doyduh} hw Pdwhd ^4<<:` udssruwh ghv pr|hqqhv wurqtxìhv gh 8 ( ã 53 (1 Rq
revhuyh txh od pìgldqh hw od pr|hqqh0idleohphqw0 wurqtxìh irxuqlvvhqw ghv uìvxowdwv
wuëv surfkhv hq jolvvhphqw dqqxho1

O*lq dwlrq wurqtxìh hvw soxv olvvh txh o*lq dwlrq pr|hqqh pdlv dxvvl txh o*lq d0
wlrq kruv idfwhxuv vsìfldx{441 Xq dydqwdjh ghv hvwlpdwhxuv �ã lq xhqfh olplwìh� hvw
looxvwuì oruv gx uherqg gh o*lq dwlrq txl dssdudñw hq 4<;:1 Fh slf fruuhvsrqg ã od
oleìudwlrq ghv sul{/ dxsdudydqw dgplqlvwuìv/ g*xq fhuwdlq qrpeuh gh vhuylfhv gìexw
4<;: +uhvwdxudwlrq/ uìsdudwlrq dxwrpreloh/ frl�hxuv/ hwf1,1 Fh uherqg hvw odujhphqw
ìolplqì sdu ohv hvwlpdwhxuv �ã lq xhqfh olplwìh�1 Fhv lqglfdwhxuv shuphwwhqw dlqvl gh
jrpphu ghv fkrfv wudqvlwrluhv vxu ghv frpsrvdqwhv d�hfwìhv gh idêrq h{fhswlrqqhooh
vhxohphqw sdu ghv yduldwlrqv luuìjxolëuhv1 Soxv dqhfgrwltxhphqw/ od uhsulvh gh o*lq d0
wlrq hq 4<:: hvw ìolplqìh sdu ohv pr|hqqhv wurqtxìhv = fh slf g*lq dwlrq hvw hq idlw gþ
ã xqh ìyroxwlrq dw|sltxh gx sul{ ghv surgxlwv ghv LDD1 Hq vhqv lqyhuvh/ oh eorfdjh ghv
sul{ hw vdodluhv hq 4<;5 looxvwuh xqh olplwh gh o*lqglfdwhxu pr|hqqh wurqtxìh1 Frpph
fh eorfdjh d�hfwh gh idêrq ã shx suëv ìtxlydohqwh wrxv ohv sul{/ sdu frqvwuxfwlrq od
edlvvh gh o*lq dwlrq vh wudgxlw hq glplqxwlrq gh o*lq dwlrq vrxv0mdfhqwh/ doruv tx*rq
srxuudlw d sulrul whqlu fh eorfdjh wudqvlwrluh srxu qrq vxvfhswleoh g*lq xhqfhu o*lq d0
wlrq vrxv0mdfhqwh1 Fhv txhotxhv uhpdutxhv/ wluìhv gh o*h{dphq ghv jolvvhphqw dqqxhov/
q*ìsxlvhqw sdv ohv xwlolvdwlrqv srvvleohv gh o*lqglfdwhxu pr|hqqh wurqtxìh/ grqw xqh
ghv yrfdwlrqv hvw dxvvl g*ìfodluhu od ohfwxuh ghv ìyroxwlrqv phqvxhoohv gh o*LSF1 Xq
h{hpsoh uìfhqw hvw grqqì gdqv oh fdv ghv Hwdwv0Xqlv sdu od kdxvvh gh 3/: ( gh o*lq0
glfh ghv sul{ dx prlv g*dyulo 4<<<1 O*revhuydwlrq vlpxowdqìh gh od kdxvvh prgìuh gh
o*lq dwlrq pìgldqh45 +3/6 (, shuphw gh uhodwlylvhu ohv ulvtxhv gh uhsulvh gh o*lq dwlrq1

<Ohv grqqìhv xwlolvìhv v*duuíwhqw hq gìfhpeuh 4<<;1 Qrxv qh suhqrqv sdv hq frpswh oh fkdqjhphqw
gh edvh lqwhuyhqx ghsxlv1

43Oh shufhqwloh uhwhqx q*hvw sdv prgl�ì oruvtxh o*rq xwlolvh h{dfwhphqw od píph sìulrgh txh
Fkdwhodlq hw doll1

44Vxu od sìulrgh mdqylhu 4<:80gìfhpeuh 4<<;/ o*ìfduw0w|sh gx wdx{ gh furlvvdqfh phqvxho gh o*lq0
 dwlrq hvw gh 3/731 Lo hvw gh 3/67 hw 3/66 srxu oh 93�hph shufhqwloh hw o*lq dwlrq wurqtxìh +43/8,/ hw gh
3/6; srxu o*lq dwlrq kruv idfwhxuv vsìfldx{1

45Glvsrqleoh vxu oh vlwh Lqwhuqhw gh od Ihghudo Uhvhuyh Edqn ri Fohyhodqg1
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Xq fulwëuh soxv irupho srxu dssuìflhu o*lqwìuíw ghv lqglfdwhxuv g*lq dwlrq wurqtxìh
hvw gh vdyrlu v*lov shuphwwhqw g*dpìolruhu od suìylvlrq gh o*lq dwlrq ã frxuw whuph1
O*dqqh{h 5 suìvhqwh txhotxhv whvwv hpslultxhv gh fhwwh k|srwkëvh461 Lo dssdudñw txh
ohv lqglfdwhxuv g*lq dwlrq wurqtxìh rqw h�hfwlyhphqw xq frqwhqx lqirupdwlrqqho vxu
o*lq dwlrq ixwxuh/ hw tx*lov vrqw soxv shuirupdqw ã fhw ìjdug txh o*lq dwlrq sdu h{foxvlrq
gh srvwhv1

Ghx{ txhvwlrqv vrxohyìhv sdu ohv lqglfdwhxuv gh w|sh pr|hqqh wurqtxìh frqfoxhqw
od suìvhqwh vhfwlrq = oh fdudfwëuh vwdwltxh gh od pìwkrgh hw od srvvlelolwì g*xq irqgh0
phqw ìfrqrpltxh ghv lqglfdwhxuv1

617 Xqh dssurfkh vwdwltxhB

O*lqglfdwhxu g*lq dwlrq sdu ohv pr|hqqhv wurqtxìhv hvw hvvhqwlhoohphqw vwdwltxh1
Fhwwh sursulìwì frqvwlwxh g*xqh fhuwdlqh idêrq xq dydqwdjh1 G*xq srlqw gh yxh sud0
wltxh/ frpph fhwwh pìwkrgh hvw dssoltxìh gdwh sdu gdwh/ o*lqglfdwhxu q*hvw sdv vxv0
fhswleoh g*íwuh uìylvì uìwurvshfwlyhphqw dyhf o*duulyìh gh qrxyhoohv revhuydwlrqv/ ã od
gl�ìuhqfh g*lqglfdwhxuv rewhqxv sdu ghv pìwkrghv gh vìulhv whpsruhoohv471 Lo shxw vdqv
gl!fxowì íwuh fdofxoì hq fdv gh fkdqjhphqw gh qrphqfodwxuh gh o*lqglfh ghv sul{ doruv
txh fh q*hvw sdv oh fdv srxu od pìwkrgh suìfìghqwh481 Gh soxv od pìwkrgh gh o*lq d0
wlrq wurqtxìh 0frpph fhooh gh o*lq dwlrq sdu h{foxvlrq0 suìvhqwh srxu dwwudlw gh q*íwuh
olìh ã dxfxqh k|srwkëvh vxu oh surfhvvxv whpsruho vxlyl sdu o*lq dwlrq hw grqf g*íwuh
urexvwh dx{ uxswxuhv gh uìjlph1

Fhshqgdqw oh fdudfwëuh d0whpsruho gh o*dssurfkh srvh txhvwlrq1 Oh prgëoh vwdwlv0
wltxh frqvlgìuì hq 6151 hvw sxuhphqw vwdwltxh hw qh suìmxjh sdv gx olhq whpsruho hqwuh
ohv gl�ìuhqwhv revhuydwlrqv gh wdx{ g*lq dwlrq1 Gì�qlu xq hvwlpdwhxu rswlpdo gh o*lq0
 dwlrq vrxv0mdfhqwh gdqv oh vwulfw fdguh gh fh prgëoh vxssrvhudlw gh gìwhuplqhu od orl
gh od glvwulexwlrq ghv sul{ vhfwrulhov/ hw ã g*hq lqiìuhu oh ghjuì gh wurqfdwxuh rswlpdo1
Od pr|hqqh wurqtxìh rewhqxh gì�qludlw doruv xq qrxyho lqglfh ghv sul{ d sulrul vdqv
udssruw dyhf o*LSF xvxho +dx uhjdug gx prgëoh/ o*LSF frqvwlwxh xq hvwlpdwhxu lqh!0
fdfh gh o*lq dwlrq vrxv0mdfhqwh,1 Hq sudwltxh/ xq d sulrul pdfurìfrqrpltxh frqgxlw
hq idlw ã sulylolìjlhu od uìiìuhqfh ã o*LSF hw ã xwlolvhu od glphqvlrq whpsruhooh srxu
ìoderuhu xq hvwlpdwhxu g*lq dwlrq vrxv0mdfhqwh shuwlqhqw1 Dlqvl srxu od gìwhuplqdwlrq
gh od wurqfdwxuh rswlpdoh/ Eu|dq hw doll ^4<<:` xwlolvhqw xqh pr|hqqh preloh gh o*LSF
frpph srlqw gh uìiìuhqfh1 Gh píph/ xqh shuvshfwlyh pdfurìfrqrpltxh hw fkurqr0
orjltxh lqwhuylhqw lpsolflwhphqw dx wudyhuv vxu o*k|srwkëvh g*lghqwl�fdwlrq idlwh gdqv
qrwuh dssolfdwlrq/ l1h1 o*ìjdolwì hq pr|hqqh hqwuh lq dwlrq vrxv0mdfhqwh hw lq dwlrq gh
o*LSF1 Qrwrqv txh o*lqwurgxfwlrq gh fhwwh k|srwkëvh gìulyh gh o*revhuydwlrq klvwrultxh
g*xqh dv|pìwulh v|vwìpdwltxh +ã gurlwh, ghv sul{1 Vxu xqh revhuydwlrq sduwlfxolëuh
o*dv|pìwulh ghv sul{ shxw íwuh dwwulexìh ã xqh sursulìwì g*ìfkdqwloorqqdjh g*xqh orl

46Xq who h{huflfh q*hvw sdv suìvhqwì lfl srxu ohv phvxuhv gìyhorssìhv gdqv ohv vhfwlrqv 7 hw 8 fdu
fhv ghuqlhuv lqglfdwhxuv rqw prlqv yrfdwlrq ã íwuh xwlolvìv srxu od suìylvlrq ã frxuw whuph1

47Vhorq Z|qqh ^4<<<` fhwwh fdudfwìulvwltxh hvw vrxkdlwdeoh dx srlqw gh yxh gh od frppxqlfdwlrq
g*xqh edqtxh fhqwudoh dyhf oh sxeolf

48Sdu h{hpsoh/ oh sdvvdjh gh o*lqglfh ghv sul{ hq edvh 433 4<<; hq mdqylhu 4<<< d qhfhvvlwì xqh
uhgì�qlwlrq ghv srvwhv h{foxv gh o*lqglfh vrxv0mdfhqw1

:



ohswrnxuwltxh +Eu|dq/ Fhffkhwwl hw Zljjlqv ^4<<:`,1 Fhfl vrxoljqh od gl!fxowì gh vh
sdvvhu gh od glphqvlrq whpsruhooh ghv grqqìhv1

618 Txhooh prwlydwlrq ìfrqrpltxhB

Dx sodq pdfurìfrqrpltxh/ hvwlphu xqh lq dwlrq vrxv0mdfhqwh hq xwlolvdqw ghv grq0
qìhv vhfwrulhoohv q*d gh vhqv txh vl ohv fkrfv gh sul{ uhodwliv rqw xq lpsdfw wudqvlwrluh
vxu oh qlyhdx jìqìudo ghv sul{1 Lo hvw doruv oìjlwlph g*ìolplqhu oh euxlw tx*lov lqwurgxlvhqw
vxu od yduldwlrq gx qlyhdx jìqìudo ghv sul{1 Fhwwh glvfxvvlrq uhmrlqw od sureoìpdwltxh
gx olhq hqwuh sul{ uhodwli hw qlyhdx jìqìudo ghv sul{1

Lo hvw xwloh gh frqvlgìuhu o*ìfulwxuh vxlydqwh txl gìfrpsrvh fkdtxh lq dwlrq vhfwr0
ulhooh hq ghx{ whuphv lqgìshqgdqwv = od yduldwlrq gx qlyhdx jìqìudo ghv sul{ vrxv0mdfhqw
hw xq whuph gh sul{ uhodwli491

Z� ' Zr n "� +4,

rü Zr/ Z� hw "� uhsuìvhqwhqw uhvshfwlyhphqw oh wdx{ g*lq dwlrq vrxv0mdfhqw/ od kdxvvh
ghv sul{ gx vhfwhxu � hw xq fkrf gh sul{ uhodwli lqgìshqgdqw gh Zr1 Srxu prwlyhu oh
fdofxo g*xqh lq dwlrq vrxv0mdfhqwh/ lo v*djlw gh mxvwl�hu txh oh wdx{ g*lq dwlrq revhuyì/
l1h1 od pr|hqqh ghv Z�/ gl�ëuh gh Zr1

Eu|dq hw Fhffkhwwl ^4<<6` v*dssxlhqw srxu fhod vxu oh prgëoh gh Edoo hw Pdqnlz
^4<<5`/ txl/ sdu o*lqwurgxfwlrq gh uljlglwìv qrplqdohv ghv sul{ uhodwliv/ mxvwl�hqw txh
o*lq dwlrq gl�ëuh gh vd ydohxu �g*ìtxloleuh�1 Gdqv fh prgëoh Zr hvw o*lq dwlrq dqwlflsìh
hq gìexw gh sìulrgh1 O*ìtxdwlrq +4, grqqh oh sul{ gìvluì sdu oh vhfwhxu � dsuëv uìdol0
vdwlrq g*xq fkrf whpsrudluh "� g*hvsìudqfh qxooh txl d�hfwh ohv frþwv rx od ghpdqgh
gh fh vhfwhxu1 Hq udlvrq gh o*h{lvwhqfh gh phqx frvwv fhuwdlqv vhfwhxuv q*dmxvwhqw sdv
lqvwdqwdqìphqw ohxu sul{ dx fkrf gh sul{ uhodwli1 Qh uìylvhqw ohxu yduldwlrq gh sul{
txh ohv vhfwhxuv srxu ohvtxhov oh frþw hqjhqguì sdu oh fkrf hq fdv gh qrq dmxvwhphqw
hvw vxsìulhxu dx frþw gh phqx = lov prgl�hqw ohxuv sul{ gh Z� wdqglv txh oh uhvwh ghv
vhfwhxuv pdlqwlhqw xqh yduldwlrq gh sul{ gh Zr1 Od pr|hqqh gh o*lq dwlrq revhuyìh hvw
doruv .EZ�� ' Zr n ."�UE�"��:S� +UE�� hvw od irqfwlrq lqglfdwulfh hw S oh frþw gh phqx,1
Oruvtxh od glvwulexwlrq ghv fkrfv hvw v|pìwultxh/ od pr|hqqh ghv yduldwlrqv gh sul{
revhuyìh hvw lghqwltxh dx wdx{ g*lq dwlrq vrxv0mdfhqw Zr1 Hq uhydqfkh fh q*hvw soxv
oh fdv vl od glvwulexwlrq ghv fkrfv hvw dv|pìwultxh1 Sdu h{hpsoh/ vl od glvwulexwlrq
ghv fkrfv hvw dv|pìwultxh ã gurlwh/ soxv gh vhfwhxuv dxjphqwhqw ohxu sul{ hw shx gh
vhfwhxuv ohv edlvvhqw hw od kdxvvh pr|hqqh ghv sul{ hvw vxsìulhxuh ã Zr1 Gëv oruv xqh
pr|hqqh wurqtxìh dssdudñw xq phloohxu lqglfdwhxu gh o*lq dwlrq vrxv0mdfhqwh4:1

Lo uhvwh ã suìflvhu od gìwhuplqdwlrq gh Zr� O*lqwhusuìwdwlrq gh lq dwlrq vrxv0mdfhqwh
sursrvìh sdu Eu|dq hw Fhffkhwwl ^4<<7` idlw uìiìuhqfh h{solflwhphqw ã od qrwlrq �g*lq0
 dwlrq prqìwdluh�1 O*dujxphqw hvw tx*ã orqj whuph/ od srolwltxh prqìwdluh gìwhuplqh

49Fhwwh ìfulwxuh shxw íwuh udssurfkìh gx prgëoh ghv ñohv gh Oxfdv ^4<:6`1
4:Oh prgëoh gh Edoo hw Pdqnlz ^4<<5` shuphw dxvvl gh uhqguh frpswh xqh fruuìodwlrq srvlwlyh

hqwuh od vnhzqhvv gh od glvwulexwlrq hw od kdxvvh pr|hqqh ghv sul{1 Prqwudqw ã od vxlwh gh Ylqlqj
hw Hozhuwrzvnl ^4<:9` tx*lo h{lvwh xqh fruuìodwlrq srvlwlyh vxu grqqìhv dpìulfdlqhv/ lov frqfoxhqw ã
o*h{lvwhqfh gh phqx frvw gdqv od �{dwlrq ghv sul{1 Srxu xqh dssolfdwlrq vxu grqqìhv iudqêdlvhv/ yrlu
Erqqhw/ Gxerlv hw Idxyhw ^4<<;`1

;



oh wdx{ g*lq dwlrq1 Hq vruwh txh = Zr '
�
6c rü

�
6 hvw oh wdx{ gh furlvvdqfh gh od pdvvh

prqìwdluh/ od edqtxh fhqwudoh ìwdqw vxssrvìh gdqv fh prgëoh frqwu÷ohu fhw djuìjdw4;1
Fhwwh lqwhusuìwdwlrq vrxoëyh soxvlhxuv sureoëphv1 G*xqh sduw/ hooh uhsrvh vxu o*k|0

srwkëvh wuëv iruwh txh vhxov ohv fkrfv gh sul{ uhodwliv shxyhqw ìfduwhu o*lq dwlrq re0
vhuyìh hw o*lq dwlrq g*ìtxloleuh4<1 Fhwwh k|srwkëvh hvw odujhphqw duelwudluh = oh w|sh
gh fkrfv frqvlgìuìv frpph qrq prqìwdluhv ydulh vhorq ohv ìwxghv +Fhffkhwwl ^4<<9`
vxjjëuh dlqvl txh shxyhqw íwuh frqvlgìuìv frpph fkrfv wudqvlwrluhv 0 ã h{foxuh gh o*lq0
 dwlrq prqìwdluh 0 ohv h�hwv gh �vfdolwì lqgluhfwh hw gh wdx{ gh fkdqjh,1 Srxu fkdtxh
fkrf vsìfl�txh vxvfhswleoh g*d�hfwhu oh wdx{ g*lq dwlrq rq shxw gì�qlu/ frpph uì0
vlgx/ o*lq dwlrq vrxv0mdfhqwh fruuhvsrqgdqwh531 G*dxwuh sduw/ oh olhq hqwuh oh prgëoh
gh uìiìuhqfh gh gìwhuplqdwlrq gh o*lq dwlrq vrxv0mdfhqwh hw o*hvwlpdwhxu uhwhqx hvw
lqgluhfw fdu ql od pdvvh prqìwdluh ql oh wdx{ g*lqwìuíw qh vrqw lqfoxv h{solflwhphqw1
Hq�q od qrwlrq g*lq dwlrq prqìwdluh grlw íwuh fodul�ìh vl o*rq frqvlgëuh txh od edqtxh
fhqwudoh uìdjlw dx{ fkrfv pdfurìfrqrpltxhv/ ìyhqwxhoohphqw hq irqfwlrq g*remhfwliv
g*lq dwlrq1

7 Oh G|qdplf Idfwru Lqgh{ +GIL,

714 O*lq dwlrq vrxv0mdfhqwh/ frpsrvdqwh frppxqh lqrevhu0
ydeoh

Fhwwh dssurfkh/ prlqv iuìtxhpphqw plvh hq sudwltxh/ frqvlvwh ã frpelqhu vìulhv
whpsruhoohv hw glphqvlrq wudqvyhuvdoh ghv grqqìhv/ hq xwlolvdqw o*lqirupdwlrq frqwhqxh
gdqv ohv vìulhv klvwrultxhv gh sul{ lqglylgxhov1 Lqwxlwlyhphqw/ lo v*djlw g*h{wudluh xqh
frpsrvdqwh frppxqh lqrevhuydeoh g*xq hqvhpeoh gh srvwhv gh o*lqglfh ghv sul{1 Oh
GIL hvw xvxhoohphqw dssoltxì/ ghsxlv Vwrfn hw Zdwvrq ^4<;< hw 4<<4`/ vxu grqqìhv
pdfur0ìfrqrpltxhv uìhoohv = Vwrfn hw Zdwvrq ^4<<4` frqvwuxlvhqw dlqvl xq lqglfdwhxu
fròqflghqw g*dfwlylwì ã sduwlu gh txdwuh vìulhv541 Eu|dq hw Fhffkhwwl ^4<<6` rqw dssoltxì
fhwwh prgìolvdwlrq hvw o*lq dwlrq1

Oh prgëoh G|qdplf Idfwru Lqgh{ v*ìfulw gh od idêrq vxlydqwh =

4;Eu|dq hw Fhffkhwwl ^4<<7` prqwuhqw txh od pdvvh prqìwdluh lqwhuylhqw vljql�fdwlyhphqw gdqv od
suìylvlrq gh o*lq dwlrq wurqtxìh hw lqwhusuëwhqw fh uìvxowdw frpph xqh ydolgdwlrq gx prgëoh1 Sdu
dloohxuv/ frqvlgìuhu o*lq dwlrq vrxv0mdfhqwh frpph lq dwlrq gh orqj0whuph irxuqlw xqh mxvwl�fdwlrq dx
whvw gh o*lq dwlrq vrxv0mdfhqwh frpph suìglfwhxu gh o*lq dwlrq ixwxuh +fi1 Eu|dq hw Fhffkhwwl ^4<<7`/
dlqvl txh o*h{huflfh phqì hq dqqh{h 5,1

4<fi1 sdu dloohxuv Ednkvkl hw \dwhv ^4<<<` srxu xqh glvfxvvlrq ghv fkrfv gh ghpdqgh frpph vrxufh
ghv prgl�fdwlrqv gh sul{ uhodwliv1

53Qrwrqv tx*Hfnvwhlq ^4<;4` sursrvdlw gìmã od gìfrpsrvlwlrq vxlydqwh gh o*lq dwlrq =

� @ �f . �g . �r

rü �f uhsuìvhqwh o*lq dwlrq vrxv0mdfhqwh/ �g od frpsrvdqwh dwwulexìh ã od ghpdqgh hw �r o*lq d0
wlrq dwwulexìh ã ghv fkrfv g*r�uh +sul{ gx sìwuroh/ frwlvdwlrqv vrfldohv/ vdodluh plqlpxp/ wdx{ gh
fkdqjh111,1

54Gr} hw Ohqjoduw ^4<<;` dssoltxhqw fhwwh prgìolvdwlrq srxu h{wudluh xqh frpsrvdqwh frppxqh
ghv vroghv g*rslqlrqv gh o*hqtxíwh phqvxhooh gdqv o*lqgxvwulh1
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rü t| hvw xq yhfwhxu gh ? frpsrvdqwhv revhuydeohv55 hw �| hvw od whqgdqfh frppxqh
+lqrevhuydeoh, txl olh ohv ? frpsrvdqwhv suìfìghqwhv1 Ohv euxlwv #| hw 0�c|/ g*hvsìudqfhv
qxoohv/ vxssrvìv lqgìshqgdqwv hw jdxvvlhqv/ vrqw ohv lqqrydwlrqv gh �| hw ��c| srxu
fkdtxh gdwh |1 Gdqv oh fdv suìvhqw/ ohv frpsrvdqwhv gh t| uhsuìvhqwhqw ohv wdx{ gh
furlvvdqfh revhuyìv ghv srvwhv gh o*lqglfhv ghv sul{1 Fh prgëoh srvwxoh txh fkdfxq
ghv srvwhv gh o*lqglfh ghv sul{ vh gìfrpsrvh hq xqh whqgdqfh frppxqh +f*hvw0ã0gluh
o*lq dwlrq vrxv0mdfhqwh, hw xq whuph gh sul{ uhodwli1 Eu|dq hw Fhffkhwwl ^4<<6` srvhqw hq
rxwuh txh ohv �� vrqw ìjdx{ ã 4 srxu dvvxuhu xqh fhuwdlqh krprjìqìlwì hqwuh od whqgdqfh
frppxqh hw fkdtxh frpsrvdqwh gh o*lqglfh ghv sul{1 Od frpsrvdqwh frppxqh vxlw
xq surfhvvxv �-ER� hw ohv fkrfv lglrv|qfudwltxhv ��c| xq �-E&�561 Rq srvh txh =

�W
| ' E�|c �|3�c � � � c�|3Rn��

�W| ' E��c|c � � � c ��c|3&n�c�2c|c � � � c �2c|3&n�c � � � c �?c|c � � � c �?c|3&n��1

Oh v|vwëph +5, +6,+7,vrxv od iruph g*xq prgëoh hvsdfh0ìwdw hvwlpdeoh sdu oh �owuh
gh Ndopdq1 Hq xwlolvdqw ohv qrwdwlrqv suìflvìhv gdqv o*dqqh{h 6/ qrxv rewhqrqv ohv
ìtxdwlrqv g*ìwdw hw gh phvxuh =
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Gh idêrq soxv frpsdfwh/ oh v|vwëph +8, +9, vh uìfulw =

55Xqh k|srwkëvh lpsruwdqwh gh fh prgëoh hvw od vwdwlrqqdulwì ghv yduldeohv1 Od frpsdudlvrq dyhf
o*dssurfkh YDU vwuxfwxuho vrxoljqh o*lqfrpsdwlelolwì hqwuh ohv k|srwkëvhv ghv gl�ìuhqwv prgëohv
g*lq dwlrq vrxv0mdfhqwh1

56Gdqv o*dssolfdwlrq qxpìultxh/ qrxv dyrqv lqwurgxlw od srvvlelolwì txh Fw hw xw srxydlhqw v*ìfuluh
vrxv xqh iruph DUPD1
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Hq idlw/ frpph Vwrfn hw Zdwvrq ^4<<4`/ qrxv hvwlprqv lfl xq prgëoh fhqwuì =

hk| ' Ahk|3� n-l | +;,

t| � t ' ~hk|

rü t� hvw od pr|hqqh gh od yduldeoh �1 Hq h�hw/ gdqv oh prgëoh +:,/ ohv sdudpëwuhv q�

hw B 0oh vhxo sdudpëwuh qrq qxo gh >k0 qh vrqw sdv vlpxowdqìphqw lghqwl�deohv1 Srxu
fhwwh udlvrq/ Vwrfn hw Zdwvrq ^4<<4` q*hvwlphqw sdv gluhfwhphqw Bc wdx{ gh furlvvdqfh
pr|hq gh o*lqqrydwlrq gh od frpsrvdqwh lqrevhuydeoh/ pdlv oh fdofxohqw ã o*dlgh g*xqh
frqglwlrq g*lghqwlwl�fdwlrq1 Xqh sursulìwì gx �owuh gh Ndopdq hvw txh od frpsrvdqwhhk| shxw v*ìfuluh frpph xqh frpelqdlvrq olqìdluh ghv ydohxuv frqwhpsrudlqhv hw sdvvìhv
gh t|/ vrlw =

hk| ' ` Eu�Et| � t � +<,

rü ` E�� hvw fdofxoìh ã sduwlu gx jdlq gx �owuh gh Ndopdq1 ` E�� hvw xqh pdwulfh gh
wdlooh E6c?� rü 6 hvw oh qrpeuh gh yduldeohv gx yhfwhxu g*ìwdw hw ? oh qrpeuh gh
yduldeohv revhuydeohv1 Od suhplëuh oljqh gh fhwwh pdwulfh grqqh oh srlgv gh fkdfxqh
ghv yduldeohv gdqv od frpsrvdqwh frppxqh +od vrpph gh od oljqh ydxw 4,1 Vwrfn hw
Zdwvrq ^4<<4` vxssrvhqw doruv txh ohv srlgv plv ã mrxu sdu oh �owuh gh Ndopdq +pdwulfh
` E��, shxyhqw íwuh xwlolvìv srxu fdofxohu oh qlyhdx pr|hq g*lq dwlrq whqgdqflhooh/ ã
sduwlu ghv qlyhdx{ g*lq dwlrq pr|hqv sdu srvwh1 Rq dssoltxh grqf od vwuxfwxuh gh
srlgv gì�qlh sdu +<, dx{ grqqìhv qrq fhqwuìhv/ srxu rewhqlu �| ' e��` Eu�t|/ rü oh
yhfwhxu e�� vhohfwlrqqh od suhplëuh oljqh gh ` Eu�t|� Hq uììfulydqw o*ìtxdwlrq +6, vrxv
od iruph )Eu��| ' B n #| rq rewlhqw o*hvwlpdwhxu vxlydqw gh B =

B ' )E��` E��t � +43,

Fhwwh frqglwlrq g*lghqwl�fdwlrq/ hvw lpsruwdqwh srxu o*lqwhusuìwdwlrq ghv uìvxo0
wdwv rewhqxv1 Xwlolvdqw fhwwh frqglwlrq g*lghqwl�fdwlrq Eu|dq hw Fhffkhwwl ^4<<6` re0
wlhqqhqw +srxu fhuwdlqhv vrxv0sìulrghv, xqh frpsrvdqwh frppxqh grqw od pr|hqqh
gl�ëuh vljql�fdwlyhphqw gh o*lq dwlrq revhuyìh pr|hqqh1 Gh idlw/ Eu|dq hw Fhffkhwwl
^4<<6` qh fkhufkhqw sdv ã hvwlphu ã sursuhphqw sduohu xqh lq dwlrq vrxv0mdfhqwh pdlv
oh eldlv hqwuh o*lqglfh ghv sul{ hw oh GIL +lqglfdwhxu txl uhylhqw ã srqgìuhu gh idêrq
gl�ìuhqwh ohv lqglfhv gh sul{ vhfwrulhov,1 Qrxv lpsrvrqv xqh frqglwlrq g*lghqwl�fdwlrq
gl�ìuhqwh hq srvwxodqw/ frpph gdqv od vhfwlrq 5/ txh o*lq dwlrq vrxv0mdfhqwh hvw hq
pr|hqqh ìjdoh ã o*lq dwlrq revhuyìh1

57Xqh frqwudlqwh lghqwl�dqwh ìwdqw qìfhvvdluh/ �5� hvw frqwudlqwh ã xq1
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715 Hvwlpdwlrq

Qrxv dyrqv hvwlpì oh prgëoh +;, hq gìfrpsrvdqw o*lqglfh ghv sul{ kduprqlvì
+KLFS, hq flqt srvwhv58 = ohv surgxlwv dolphqwdluhv euxwv +t�,/ ohv surgxlwv djur0
dolphqwdluhv +t2,/ ohv surgxlwv pdqxidfwxuìv +t�,/ o*ìqhujlh +te, hw ohv vhuylfhv +tD,1 Oh
prgëoh uhwhqx srxu od frpsrvdqwh frppxqh hvw xq DU+6, hw xq DU+4, srxu fkdfxqh
ghv frpsrvdqwhv lglrv|qfudwltxhv1 Xq whvw gx udssruw ghv yudlvhpeodqfhv qh shuphw
sdv g*dffhswhu xq ghjuì soxv ìohyì gh whuphv dxwruìjuhvvliv srxu ohv frpsrvdqwhv
vsìfl�txhv1 Gh píph/ o*lqwurgxfwlrq gh whuphv DU rx PD gdqv od whqgdqfh frppxqh
qh v*hvw sdv dyìuìh iuxfwxhxvh1 Ohv g|qdpltxhv hvwlpìhv gh od whqgdqfh frppxqh hw
ghv frpsrvdqwhv vsìfl�txhv +vxu od sìulrgh iìyulhu 4<:40gìfhpeuh 4<<;, vrqw =

�| ' fc �2
E.cD�

�|3� n fc 22
EScH�

�|32 n fc ��
ESc��

�|3�

��c| ' fc ��
E�c.�

��c|3� hw j20� ' fc SS
E�DcS�

�2c| ' fc �e
E2c��

�2c|3� hw j202 ' fc �D
E�ecD�

+44,

��c| ' fc 2�
E2c��

��c|3� hw j20� ' fc 2b
E�ec��

�ec| ' fc �.
EScf�

�ec|3� hw j20e ' fc 2b
E�ec��

�Dc| ' �fc ��
E3�ce�

�Dc|3� hw j20D ' fc 2f�
E��c.�

G*dsuëv +43,1oh fdofxo gh od frpsrvdqwh frppxqh ìtxlydxw lpsolflwhphqw ã uhsrq0
gìuhu fkdfxq ghv srvwhv gh o*lqglfh ghv sul{ Od srqgìudwlrq gh orqj whuph lfl rewhqxh
hvw gh 3/37 srxu t�/ 3/48 srxu t2/ 3/53 srxu t�/ 3/34 srxu te hw 3/93 srxu tD fh txl
uhylhqw ã grqqhu oh soxv iruw srlgv ã o*lqglfh ghv vhuylfhv/ grqw od yduldqfh hvw od soxv
idleoh1

Oh judskltxh ; uhwudfh o*ìyroxwlrq gh o*lq dwlrq vrxv0mdfhqwh irxuqlh sdu oh GIL1
Gh idêrq shx vxusuhqdqwh/ o*ìyroxwlrq gh o*hvwlpdwhxu g*lq dwlrq vrxv0mdfhqwh hvw wuëv
surfkh gh fhooh ghv vhuylfhv1 Od srqgìudwlrq lpsolflwh ghv vhuylfhv rewhqxh gdqv oh GIL
hvw hq h�hw grxeoh gh fh tx*hooh ydxw srxu oh fdofxo gx KLFS591 Fhwwh sur{lplwì hvw
dxvvl pdqlihvwh vl o*rq frqvlgëuh oh uìvxowdw g*hvwlpdwlrq = oh whuph dxwruìjuhvvli hvwlpì
gh �Dc| hvw shx vljql�fdwli hw gh yduldqfh idleoh = dxvvl o*lq dwlrq gdqv ohv vhuylfhv hw
od frpsrvdqwh frppxqh gl�ëuhqw dssur{lpdwlyhphqw g*xq euxlw eodqf gh yduldqfh
uhodwlyhphqw idleoh1 Lo idxw hq rxwuh vrxoljqhu txh vl qrxv dylrqv dssoltxì od píph
frqglwlrq g*lghqwl�fdwlrq txh Vwrfn hw Zdwvrq ^4<<4`/ od pr|hqqh gh od frpsrvdqwh

58Hvwlphu oh GIL srxu xq judqg qrpeuh gh srvwhv hvw gl!flohphqw sudwlfdeoh hq udlvrq gx judqg
qrpeuh gh sdudpëwuhv1 Xq yrlh h{sorlwhu gdqv xqh rswltxh whpsruhooh gdqv xq who fdv vhudlw gh
frqvlgìuhu ghv h{whqvlrqv gh o*dqdo|vh hq frpsrvdqwhv sulqflsdohv = oh gl�xvlrq lqgh{ sursrvì sdu
Vwrfn hw Zdwvrq ^4<<<e` rx oh jhqhudol}hg g|qdplf idfwru prgho sursrvì sdu Iruql/ Kdoolq/ Olssl hw
Uhlfkolq ^4<<<`1

59O*dssolfdwlrq gx GIL vxu grqqìhv wulphvwulhoohv dpsol�h fh uìvxowdw/ oh srlgv gh fh srvwh sdvvdqw
ã 3/;1
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frppxqh qh vhudlw sdv ìjdoh ã fhooh o*lq dwlrq revhuyìh pdlv vhudlw soxv surfkh gh
fhooh ghv vhuylfhv1

Od iruwh srqgìudwlrq ghv vhuylfhv sdu od phvxuh GIL ìfodluh ohv lqglfdwlrqv irxu0
qlhv sdu fhw lqglfdwhxu1 D od gl�ìuhqfh gh o*lqglfdwhxu sdu h{foxvlrq od phvxuh GIL
lqgltxh txh o*lq dwlrq vrxv0mdfhqwh uhvwh hq 4<:7 hq ghêã gh o*lq dwlrq revhuyìh +g*hq0
ylurq 5 srlqwv,1 Hq h�hw oh fkrf sìwurolhu d udslghphqw d�hfwì oh vhfwhxu h{srvì/ lo
d prlqv iruwhphqw wrxfkì ohv sul{ ghv vhuylfhv1 Gh idêrq v|pìwultxh/ hq 4<;:/ hq
udlvrq gh od oleìudolvdwlrq gx sul{ gh fhuwdlqv vhuylfhv phqwlrqqìv fl0ghvvxv/ o*lqglfd0
whxu GIL dxjphqwh soxv txh o*lq dwlrq revhuyìh1 Od oleìudolvdwlrq vh wudgxlw sdu xq
�slf� dssduhqw gdqv o*lq dwlrq vrxv0mdfhqwh1 Fhw lqglfdwhxu dssdudñw gëv oruv dyrlu ghv
fdudfwìulvwltxhv hpslultxhv shx vdwlvidlvdqwhv1 Xqh hvwlpdwlrq vxu ghv grqqìhv soxv
gìvdjuìjìhv dssruwhudlw shxw0íwuh ghv uìvxowdwv soxv lqwìuhvvdqwhv1 Hooh vh khxuwhudlw
wrxwhirlv ã od pxowlsolfdwlrq gx qrpeuh gh sdudpëwuhv1

Dx sodq gh o*lqwhusuìwdwlrq ìfrqrpltxh od pìwkrgh gx GIL vh udssurfkh ghv
hvwlpdwhxuv ã lq xhqfh olplwìh = o*lq dwlrq vrxv0mdfhqwh hvw uhsuìvhqwìh frpph xqh
frpsrvdqwh lqrevhuydeoh grqw o*lq dwlrq pr|hqqh revhuyìh v*ìfduwh sulqflsdohphqw
hq udlvrq gh fkrfv vhfwrulhov1 Qrxv uhqyr|rqv grqf ã od vhfwlrq suìfìghqwh srxu od
glvfxvvlrq gh fhwwh txhvwlrq1

8 Oh YDU vwuxfwxuho +VYDU,

Xqh txdwulëph rswltxh frqvlvwh ã dssoltxhu ghv pìwkrghv gh vìulhv whpsruhoohv ã
xqh vìulh djuìjìh gh sul{ +o*lqglfh gh sul{ wrwdo,/ srxu hq h{wudluh xqh vìulh g*lq d0
wlrq vrxv0mdfhqwh1 Xqh sudwltxh vlpsoh hvw gh surfìghu ã xqh h{wudfwlrq gh whqgdqfh
xqlydulìh/ sdu h{hpsoh sdu xq olvvdjh gx w|sh pr|hqqh preloh/ Krgulfn0Suhvfrww/
hwf11 Lo hvw wrxwhirlv qrwrluh txh oh fkrl{ gh od pìwkrgh hpsor|ìh srxu xqh h{wudfwlrq
xqlydulìh gh whqgdqfh shxw frqgxluh ã xqh gìfrpsrvlwlrq duelwudluh hqwuh lq dwlrq
f|foltxh hw whqgdqflhooh1 Lo vhpeoh soxv lqwìuhvvdqw gh uhfkhufkhu gdqv xq fdguh pxowl0
ydulì xqh lqirupdwlrq frpsoìphqwdluh srxu ìwd|hu xqh gìfrpsrvlwlrq whqgdqfh0f|foh1
Dlqvl/ o*dssurfkh lqdxjxuìh sdu Txdk hw Ydkh| ^4<<8`/ uhsrvdqw vxu xq prgëoh YDU
vwuxfwxuho/ shuphw gh irqghu oh fdofxo gh o*lq dwlrq vrxv0mdfhqwh vxu ghv k|srwkëvhv
g*lghqwl�fdwlrq olìhv ã od wkìrulh ìfrqrpltxh1 Hooh frqvlvwh/ srxu h{wudluh xqh vìulh
g*lq dwlrq whqgdqflhooh/ ã h{sorlwhu o*lqirupdwlrq frqwhqxh gdqv od g|qdpltxh mrlqwh
ghv sul{ hw gh od surgxfwlrq5:1

814 O*dssurfkh gh Txdk hw Ydkh| ^4<<8`

Od gìpdufkh gh Txdk hw Ydkh| ^4<<8` hvw od vxlydqwh1 Xq YDU elydulì surgxfwlrq0
lq dwlrq hvw hvwlpì1 Oh prgëoh dwwulexh doruv o*lpsxovlrq gh od g|qdpltxh mrlqwh gh
fhv ghx{ yduldeohv dx{ lqqrydwlrqv gx YDU1 Frqirupìphqw ã od pìwkrgrorjlh YDU
vwuxfwxuhooh/ ohv lqqrydwlrqv vrqw vxssrvìhv olìhv ã ghx{ fkrfv vwuxfwxuhov ruwkrjrqdx{/

5:Ohv dssolfdwlrqv hpslultxhv ìwdqw h�hfwxìhv hq iuìtxhqfh phqvxhooh/ o*lqglfdwhxu gh surgxfwlrq
uhwhqx hvw o*lqglfh gh od surgxfwlrq lqgxvwulhooh1 Vd uhsuìvhqwdwlwlylwì txdqw ã o*ìyroxwlrq gh o*hqvhpeoh
gh o*ìfrqrplh hvw vxmhwwh ã fdxwlrq1
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txl vrqw lghqwl�ìv hq xwlolvdqw xqh uhvwulfwlrq d sulrul = hq o*rffxuuuhqfh o*xq ghv ghx{
fkrfv q*d sdv g*h�hw gh orqj whuph vxu oh qlyhdx gh od surgxfwlrq1 O*lq dwlrq vrxv0
mdfhqwh hvw od frpsrvdqwh gh o*lq dwlrq txl uìvxowh gh fh fkrf txh qrxv dsshoorqv fkrf
�qrplqdo� + yrlu glvfxvvlrq soxv edv,1 Mdftxlqrw ^4<<;` prqwuh txh od frpsrvdqwh gh
frxuw whuph gh o*lq dwlrq hvw wuëv fruuìoìh dx wdx{ g*xwlolvdwlrq ghv fdsdflwìv5; fh txl
vljql�h txh o*lq dwlrq vrxv0mdfhqwh v*dvvlploh �qdohphqw dx u|wkph g*dxjphqwdwlrq
ghv sul{ sxujì gx f|foh1

Whfkqltxhphqw o*h{wudfwlrq gh o*lq dwlrq vrxv0mdfhqwh vh idlw hq wurlv ìwdshv5<1
Gdqv xqh suhplëuh ìwdsh/ rq hvwlph oh prgëoh YDU elydulì vxlydqw =

f| ' �Eu�f| n 0|1 +45,

Oh yhfwhxu f| '

�
{+|
{Z|

�
rü {+| hvw oh wdx{ gh furlvvdqfh gh od surgxfwlrq

hw {Z| od yduldwlrq gx wdx{ o*lq dwlrq1 0| hvw ��_/ .E0|� ' f hw P ' .E0|0
�
|� hvw od

pdwulfh gh fryduldqfh ghv lqqrydwlrqv gx YDU1 Gdqv xqh ghx{lëph ìwdsh/ ohv fkrfv
vwuxfwxuhov vrqw fdofxoìv ã sduwlu ghv uìvlgxv gx YDU1 Ohv lqqrydwlrqv gx YDU vrqw
ghv frpelqdlvrqv olqìdluhv ghv fkrfv vwuxfwxuhov1

0| ' ��|1 +46,

Srxu hvwlphu od pdwulfh � / rq vxssrvh txh ohv frpsrvdqwhv gh �| E��c|c �2c|� vrqw
lqgìshqgdqwhv +T E�|� ' U,1 G*dsuëv +46, qrxv vdyrqv dxvvl txh P ' .E00�|� '
.E��|�

�
|�

�� ' �� �1 �� � ìwdqw v|pìwultxh/ rq gìgxlw gh fhwwh ìjdolwì wurlv ìtxdwlrqv/
od pdwulfh � ã hvwlphu frqwhqdqw txdwuh sdudpëwuhv1 Xqh k|srwkëvh vxssoìphqwdluh
shuphw g*dfkhyhu o*lghqwl�fdwlrq = o*devhqfh g*h�hw ã orqj whuph gx fkrf �qrplqdo�
vxu od surgxfwlrq1 Gdqv xq fdguh elydulì dyhf xqh frqwudlqwh gh orqj whuph/ oh fdofxo
gh � shxw íwuh phqì vlpsohphqw631 Hq h�hw/ g*dsuëv +45, hw +46,/ oh prgëoh v*ìfulw =

f| ' EU ��Eu��3���|1 +47,

Rq vxssrvh txh o*h�hw gh orqj whuph gx fkrf �2c| vxu oh qlyhdx gh od surgxfwlrq
hvw qxo1 Fhwwh k|srwkëvh lpsoltxh txh od pdwulfh gh uìsrqvh gh orqj whuph M '
EU � �E���3�� hvw wuldqjxodluh lqiìulhxuh1 M shxw doruv íwuh rewhqxh hq dssoltxdqw
od gìfrpsrvlwlrq gh Fkrohvnl ã od pdwulfh � ' MM � ' EU ��E���3�PEU ��E���3��1
� hvw elhq fdofxoìh ã sduwlu g*ìoìphqwv hvwlpdeohv hpslultxhphqw1 Od pdwulfh � '
MEU��E��� txl hq hvw gìgxlwh shuphw o*hvwlpdwlrq ghv fkrfv �|1 Od wurlvlëph ìwdsh hvw
oh fdofxo gh od gìfrpsrvlwlrq klvwrultxh ghv vìulhv1 O*ìtxdwlrq +47, shuphw g*ìydoxhu
od frqwulexwlrq gh fkdfxq ghv �| ã o*ìyroxwlrq gh fkdtxh yduldeoh gx v|vwëph1 Hq
sduwlfxolhu o*lq dwlrq vrxv0mdfhqwh hvw fdofxoìh frpph od vìulh g*lq dwlrq hqjhqguìh
sdu ohv vhxov fkrfv �qrplqdx{�1

5;Od sìulrgh g*hvwlpdwlrq v*ìwhqg gh mdqylhu 4<:7 ã gìfhpeuh 4<<91
5<fi1 Mdftxlqrw ^4<<;` srxu xqh suìvhqwdwlrq gìwdlooìh gh od pìwkrgh1
63fi1 Euxqhdx hw Gh Edqgw ^4<<;` srxu xq h{srvì ghv pìwkrghv dgdswìhv gdqv oh fdv gh v|vwëphv

rx gh frqwudlqwhv soxv frpsoh{hv1
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815 Dssolfdwlrq

Qrxv hvwlprqv xq YDU lghqwltxh ã fhoxl uhwhqx sdu Mdftxlqrw ^4<<;`64 = ohv yd0
uldeohv hqgrjëqhv vrqw oh wdx{ gh furlvvdqfh phqvxhooh gh od surgxfwlrq lqgxvwulhooh
hw od yduldwlrq gx wdx{ g*lq dwlrq > oh qrpeuh gh uhwdugv hvw gh vl{ > ghv yduldeohv
lqglfdwulfhv phqvxhoohv vrqw lqwurgxlwhv gdqv od uìjuhvvlrq d�q gh suhqguh hq frpswh
xqh ìyhqwxhooh vdlvrqqdolwì1 Od sìulrgh g*hvwlpdwlrq hvw lfl ìwhqgxh gh mdqylhu 4<:7
ã gìfhpeuh 4<<; d�q gh srxyrlu phqhu xqh frpsdudlvrq dyhf ohv dxwuhv lqglfdwhxuv1
Ohv fkrfv vwuxfwxuhov vrqw hvwlpìv vhorq od pìwkrgh suìflvìh gdqv od vhfwlrq 51

O*lq dwlrq vrxv0mdfhqwh rewhqxh hvw suìvhqwìh gdqv oh judskltxh :1 Ohv uìvxowdwv
vrqw yrlvlqv gh fhx{ gh Mdftxlqrw ^4<<;`1 Qrxv dyrqv ìjdohphqw hvwlpì xq YDU hq
lqwìjudqw frpph yduldeoh h{rjëqh oh sul{ gx sìwuroh vdqv txh ohv uìvxowdwv vrlhqw vhq0
vleohphqw d�hfwìv1 Qrwrqv tx*duuíwhu o*hvwlpdwlrq hq 4<<9 frqgxlw/ hq xwlolvdqw ohv
uìvlgxv kruv0ìfkdqwloorq/ ã ìydoxhu xq u|wkph g*lq dwlrq vrxv0mdfhqw qìjdwli �q 4<<;1
Gh idêrq jìqìudoh/ o*lq dwlrq vrxv0mdfhqwh qh vh gìpdutxh vhqvleohphqw gh o*lq dwlrq
revhuyìh txh gdqv od ghx{lëph sduwlh gh o*ìfkdqwloorq1 Vxu fhwwh vrxv sìulrgh o*lqglfd0
whxu VYDU vh glvwlqjxh ghv lqglfdwhxuv frqfxuuhqwv hq v*ìfduwh gh o*lq dwlrq revhuyìh
vxu ghv sìulrghv soxv orqjxhv1 Od uìfhvvlrq gh 4<<6 lqwurgxlw xqh glyhujhqfh qrwdeoh
hqwuh o*lqglfdwhxu VYDU hw o*lq dwlrq revhuyìh1 Frpph fhwwh phvxuh uhylhqw gh idlw
ã fruuljhu o*lq dwlrq gx f|foh/ oh uhfxo gh od surgxfwlrq frqgxlw fhw lqglfdwhxu ã gldj0
qrvwltxhu xq iruw uherqg gh o*lq dwlrq vrxv0mdfhqwh ã kdxwhxu gh 6/8 ( ã od �q gh
4<<61 Fh uìvxowdw shx lqwxlwli hvw glvfxwì fl0ghvvrxv1

816 Glvfxvvlrq

O*dssurfkh gh Txdk hw Ydkh| ^4<<8` hvw irqgìh vxu xqh k|srwkëvh wkìrultxh
g*lghqwl�fdwlrq g*ruguh pdfurìfrqrpltxh = od g|qdpltxh lq dwlrq2surgxfwlrq hvw lp0
sxovìh sdu ghx{ fkrfv irqgdphqwdx{/ grqw xq vhxo d xqh lq xhqfh vxu od surgxfwlrq1
Fhwwh k|srwkëvh hvw udwwdfkìh ã o*lgìh g*xqh frxueh gh Skloolsv yhuwlfdoh1 Gdqv fh
fdguh lo vhpeoh udlvrqqdeoh gh frqvlgìuhu txh oh fkrf txl q*d�hfwh sdv od surgxfwlrq
gh orqj whuph hvw xq fkrf gh ghpdqgh hw o*dxwuh xq fkrf g*r�uh1 Txdk hw Ydkh|
^4<<8` suìflvhqw wrxwhirlv qh sdv suìmxjhu gh o*ruljlqh gh o*lq dwlrq vrxv0mdfhqwh hw
gìqrpphqw ohv fkrfv uhvshfwlyhphqw �fkrfv gh fruh lq dwlrq� hw gh �qrq fruh�1

Ohv uìvxowdwv hpslultxhv rewhqxv hq dssoltxdqw ohxu pìwkrgh vrxoëyhqw xq sur0
eoëph g*lqwhusuìwdwlrq1 Hq h�hw od irqfwlrq gh uìsrqvh dx{ fkrfv +judskltxhv < ã 45,
prqwuh txh od uìdfwlrq gh od surgxfwlrq hw ghv sul{ dx{ fkrfv gh qrq fruh hvw srvlwlyh
+pdlv/ gdqv oh fdv ghv sul{/ qrq vljql�fdwlyh srxu xq lqwhuydooh gh frq�dqfh gh ghx{
ìfduwv0w|shv,651 Fh wudlw fdudfwìulvh xvxhoohphqw ohv fkrfv gh ghpdqgh1 Oh fkrf txl
d xq h�hw ã orqj whuph vxu od surgxfwlrq vhpeoh frqwhqlu xqh frpsrvdqwh fkrf gh
ghpdqgh1 Fhwwh sursulìwì gìulyh ghv fdudfwìulvwltxhv ghv ìtxdwlrqv hvwlpìhv gx YDU1
Oh v|vwëph hvwlpì hvw oh vxlydqw =

64Qrxv uhphuflrqv ylyhphqw S1 Mdftxlqrw txl qrxv d frppxqltxì vhv surjudpphv UDWV1
65Fhv uìvxowdwv vrqw txdolwdwlyhphqw dqdorjxhv ã fhx{ gh Txdk hw Ydkh| srxu oh Ur|dxph0Xql1

Qrwrqv txh oh v|vwëph hvwlpì sdu Eol{ ^4<<8`/ hq xwlolvdqw o*lq dwlrq hq qlyhdx gdqv oh prgëoh YDU/
suìvhqwh 0 vxu ghv erqqìhv surfkhv gh fhoohv gh Txdk hw Ydkh| 0 ghv sursulìwìv wuëv gl�ìuhqwhv1
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{+| ' �++Eu�{+| n�+ZEu�{Z| n 0+|
{Z| ' �Z+Eu�{+| n�ZZEu�{Z| n 0Z|

Ru/ vxu grqqìhv eulwdqqltxhv hw iudqêdlvhv ohv ghx{ uìvxowdwv vxlydqwv vrqw +sdu ghv
whvwv vìsduìv, dffhswìv +Mdftxlqrw ^4<<;`,1 G*xqh sduw/ ohv uìvlgxv ghv ghx{ ìtxdwlrqv
vrqw qrq0fruuìoìv +od pdwulfh P hvw gldjrqdoh,1 G*dxwuh sduw/ od uhvwulfwlrq �+ZEu� '
f/ vrlw o*devhqfh g*lpsdfw ghv sul{ uhwdugìv vxu od surgxfwlrq/ q*hvw sdv uhmhwìh1 Oh
v|vwëph hvw grqf sudwltxhphqw uìfxuvli hw vwuxfwxuho dydqw o*ìwdsh g*lghqwl�fdwlrq1

O*lqqrydwlrq vxu o*ìtxdwlrq gh sul{ q*d g*lpsdfw ql ã frxuw whuph +devhqfh gh fru0
uìodwlrq ghv lqqrydwlrqv, ql ã orqj whuph +qxoolwì ghv whuphv gh �+ZEu� gdqv o*ìtxdwlrq
gh surgxfwlrq, vxu o*rxwsxw1 Hooh hvw doruv surfkh gx fkrf gh fruh lq dwlrq vwuxfwxuho1
O*lqqrydwlrq gh o*ìtxdwlrq g*rxwsxw hvw oh fkrf gh qrq0fruh661

D�q gh sursrvhu xqh lqwhusuìwdwlrq ghv fkrfv vwuxfwxuhov plv ã mrxu sdu oh YDU/ lo
hvw xwloh gh vh uìiìuhu ã xq fdguh pdfurìfrqrpltxh txl lqwëjuh xqh frxueh gh Skloolsv
yhuwlfdoh1 Hq h�hw/ fhwwh frxueh prwlyh o*k|srwkëvh g*lghqwl�fdwlrq1 Frqvlgìurqv oh
prgëoh vwdqgdug uìgxlw irupì sdu ohv wurlv ìtxdwlrqv vlpxowdqìhv vxlydqwhv =

+| � +W| ' �
�
+|3� � +W|3�

�
� v E�| � Z| � 4� n 0_| +48,

�| ' 4n Z| n q EZ| � Z6
| � +49,

Z| ' Z|3� n k E+| � +W| � n 0R| +4:,

O*ìtxdwlrq +48, hvw xqh frxueh LV rü +| � +W| hvw o*rxwsxw jds hw 4 uhsuìvhqwh oh
wdx{ g*lqwìuíw uìho g*ìtxloleuh vxssrvì frqqx hw frqvwdqw1 0_| v*dvvlploh ã xq fkrf gh
ghpdqgh1 O*ìtxdwlrq +49, hvw od irqfwlrq gh uìdfwlrq gh od edqtxh fhqwudoh rü Z6

| hvw
o*remhfwli g*lq dwlrq1 Rq q*lqwurgxlw sdv gh fkrfv glvfuìwlrqqdluhv gh srolwltxh prqì0
wdluh = hooh hvw hqwlëuhphqw gì�qlh sdu od irqfwlrq gh uìdfwlrq hw od fleoh g*lq dwlrq1
O*ìtxdwlrq +4:, v*dssduhqwh ã xqh iruph uìgxlwh gh od frxueh gh Skloolsv1 0R| hvw xq
fkrf gh sul{1 Txdwuh yduldeohv h{rjëqhv vrqw ã od vrxufh ghv  xfwxdwlrqv = ghx{ fkrfv
gh ghpdqgh +0_| hw oh fkrf lqwurgxlw sdu od srolwltxh prqìwdluh Z

6
| , > xq fkrf g*r�uh

txl suìvlgh ã o*ìyroxwlrq gh +W| > hq�q/ xq fkrf gh sul{1 Fhv fkrfv vrqw vxssrvìv lq0
gìshqgdqwv671 Lo hvw xwloh gh oh phwwuh vrxv xqh iruph uìgxlwh surfkh gh fhooh hvwlpìh
gdqv ohv YDU1 Ohv ìtxdwlrqv +48, hw +49, grqqhqw xqh frxueh gh ghpdqgh joredoh =

+| � +W| ' �
�
+|3� � +W|3�

�
� vq EZ| � Z6

| � n 0_| +4;,

Hq xwlolvdqw +4:, hw +4;, qrxv srxyrqv ìfuluh oh prgëoh vrxv xqh iruph dxwruìjuhv0
vlyh =

66Mdftxlqrw ^4<<;` xwlolvh oh whuph gh �fkrf uìho�1
67Rq srxuudlw wrxwhirlv lqwurgxluh xq olhq hqwuh %sw hw |�w +vl sdu h{hpsoh xq fkrf gh frwlvdwlrq

vrfldoh d xq h�hw shupdqhqw vxu oh qlyhdx gx SLE,1 Lfl/ oh fkrf vxu o*ìtxdwlrq gh sul{ shxw v*lqwhusuìwhu
frpph xq fkrf g*r�uh srqfwxho +h�hw srqfwxho g*xq fkrf vxu ohv frwlvdwlrqv vrfldohv/ oh sul{ gx
sìwuroh/ ohv qìjrfldwlrqv vdoduldohv111,1
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+53,

Ã orqj whuph oh wdx{ uìho hvw ìjdo dx wdx{ g*lqwìuíw uìho g*ìtxloleuh/ oh SLE hvw ìjdo
dx SLE srwhqwlho1 Ohv fkrfv gh ghpdqgh hw gh sul{ q*rqw sdv g*h�hw shupdqhqw vxu
o*dfwlylwì1 Hq�q o*lq dwlrq hvw ã orqj whuph frqwu÷oìh sdu od srolwltxh prqìwdluh1 Hq
fhod/ rq shxw dydqfhu txh Z6

| hvw o*lq dwlrq vrxv0mdfhqwh gx prgëoh1 Ohv fkrfv g*r�uh/
gh sul{ hw gh o*ìtxdwlrq LV rqw xq h�hw xqltxhphqw wudqvlwrluh vxu o*lq dwlrq1

Ohv ìtxdwlrqv +4<, hw +53, shxyhqw íwuh frpsduìhv dx YDU vwuxfwxuho hvwlpì1 Uh0
odwlyhphqw ã o*ìtxdwlrq +4<,/ lo idxw uhpdutxhu txh oh SLE srwhqwlho q*hvw sdv revhuyì1
Lpsolflwhphqw vd g|qdpltxh d od iruph g*xq surfhvvxv ã udflqh xqlwdluh681 Lo dssdudñww
txh gdqv oh YDU hvwlpì/ o*ìtxdwlrq gh surgxfwlrq hvw hq idlw xqh iruph uìgxlwh gh
od frxueh gh ghpdqgh hw gh o*ìtxdwlrq g*ìyroxwlrq gx SLE srwhqwlho1 Oh fkrf gh qrq
fruh rx fkrf �uìho� hvw xq pìodqjh gh fkrf g*r�uh hw gh ghpdqgh1 Srxu glvwlqjxhu
fkrfv g*r�uh hw ghpdqgh/ o*lqwurgxfwlrq g*xqh yduldeoh dgglwlrqqhooh gdqv oh YDU hvw
yudlvhpeodeohphqw qìfhvvdluh +oh wdx{ gh fk÷pdjh mrxh dlqvl fh u÷oh gdqv Eodqfkdug
hw Txdk ^4<;<` > dowhuqdwlyhphqw rq shxw shqvhu ã lqwurgxluh xq olhq hqwuh fkrf g*r�uh
hw fkrf gh sul{,1

Oh fkrf g*lq dwlrq vrxv0mdfhqwh wluì gx VYDU gdqv oh fdv iudqêdlv vh uìgxlw dx fkrf
gh o*ìtxdwlrq gh sul{ 0R| +sxlvtxh v ' f hw txh ohv uìvlgxv ghv ghx{ ìtxdwlrqv vrqw
qrq fruuìoìv,/ fh txl uhqg gìolfdw o*lqwhusuìwdwlrq gh o*lqglfdwhxu1 Gdqv od pdtxhwwh
fl0ghvvxv/ oh frqfhsw g*lq dwlrq vrxv0mdfhqwh shuwlqhqw hvw soxw÷w oh fkrf gh ghpdqgh/
hw soxv suìflvìphqw oh fkrf gh srolwltxh prqìwdluh1 Frqvlgëurqv xqh sduwlfxolhu xq
uìgxfwlrq gh od fleoh g*lq dwlrq/ hqwudñqdqw xq udohqwlvvhphqw whpsrudluh gh o*dfwlylwì
hw xq uhfxo gxudeoh gh o*lq dwlrq 1 O*lqglfdwhxu VYDU qh wudgxlud sdv fh fkrf sdu
xqh edlvvh gh o*lq dwlrq vrxv0mdfhqwh hvwlpìh1 Srxu lghqwl�hu oh fkrf gh srolwltxh
prqìwdluh lo idxgudlw frpsoìwhu oh YDU/ sdu h{hpsoh ã o*dlgh gh yduldeohv gh wdx{
g*lqwìuíw +frpph gdqv Jdol ^4<<5`,1

O*lqwhusuìwdwlrq ghv lqglfdwhxuv g*lq dwlrq vrxv0mdfhqwh srvh grqf sureoëph1 Vl
o*rq gì�qlw o*lq dwlrq vrxv0mdfhqwh frpph o*lq dwlrq gh orqj whuph/ hooh v*dssduhqwh/
gdqv oh prgëoh vlpsol�ì ìwxglì fl0ghvvxv/ hw gdqv gh qrpeuhx{ prgëohv dyhf fleoh
g*lq dwlrq/ ã o*remhfwli gh srolwltxh prqìwdluh1

9 Frqfoxvlrq

Qrxv dyrqv gdqv fh sdslhu plv hq úxyuh hw frpsduì gdqv oh fdv iudqêdlv ohv txdwuh
sulqflsdohv pìwkrghv gh fdofxo g*lqglfdwhxuv g*lq dwlrq vrxv0mdfhqwh = h{foxvlrq gh
srvwhv/ pr|hqqh wurqtxìh/ YDU vwuxfwxuho hw prgëoh ã frpsrvdqwh lqrevhuydeoh1 Fhv
lqglfdwhxuv uhsrvhqw vxu ghv prgëohv hw k|srwkëvhv wuëv kìwìurjëqhv1 Vxu od sìulrgh

68Vl oh SLE srwhqwlho vxlw xqh whqgdqfh gìwhuplqlvwh dxfxq fkrf q*d g*h�hw shupdqhqw vxu oh qlyhdx
gx SLE1
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frqvlgìuìh/ o*lqglfdwhxu YDU vwuxfwxuho vh glvwlqjxh qrwdpphqw ghv dxwuhv hq dxwrul0
vdqw ghv sìulrghv gh glyhujhqfh soxv pdutxìh hqwuh lq dwlrq hw lq dwlrq vrxv0mdfhqwh1
Ohv glyhuv lqglfdwhxuv g*lq dwlrq vrxv0mdfhqwh irxuqlvvhqw dxwdqw g*dqjohv gh ohfwxuh
ghv prxyhphqwv frqmrqfwxuhov gx wdx{ g*lq dwlrq1

Sdufh tx*lov phwwhqw o*dffhqw vxu ghv fkrfv gl�ìuhqwv/ lov shxyhqw irxuqlu ghv gldj0
qrvwlfv frqwudvwìv1 Ilq 4<<;/ o*lq dwlrq revhuyìh hvw frqvlgìuìh frpph lqiìulhxuh ã
o*lq dwlrq vrxv0mdfhqwh vl o*rq vh uìiëuh ã od phvxuh sdu h{foxvlrq/ rx vxsìulhxuh vl
o*rq vh uìiëuh ã od phvxuh YDU vwuxfwxuho +judskltxh 46,1 Hq h�hw 4<<; hvw xqh dqqìh
pdutxìh ã od irlv sdu xq iruw uhfxo ghv sul{ gh gh o*ìqhujlh/ xqh edvvh lq dwlrq hw
xqh skdvh frqmrqfwxuhooh idyrudeoh1 Frqvlgìuhu ohv phvxuhv sdu h{foxvlrq hw �ã lq0
 xhqfh olplwìh� frqgxlw ã frqfoxuh txh o*lq dwlrq revhuyìh hvw ghvfhqgxh hq ghvvrxv
gh o*lq dwlrq vrxv0mdfhqwh +4/4 ( hqylurq, hq udlvrq ghv fkrfv 0wudqvlwrluhv0 vxu ohv
sul{ gh o*ìqhujlh1 O*devhqfh gh kdxvvh ghv sul{ gdqv xqh skdvh dvfhqgdqwh gx f|foh
lqgltxh dx frqwudluh srxu o*lqglfdwhxu VYDU txh o*lq dwlrq vrxv0mdfhqwh d iruwhphqw
uhfxoì = oh wdx{ g*lq dwlrq vrxv0mdfhqw hvw qxo �q 4<<;69/ srxu xqh lq dwlrq revhuyìh
gh 3/6 ( hq jolvvhphqw dqqxho1 Lo dssdudlw gëv oruv kdvdughx{ gh irqghu o*ìydoxdwlrq
gh od srolwltxh prqìwdluh vxu xq lqglfdwhxu sulyloìjlì g*lq dwlrq vrxv0mdfhqwh1 Ohv
txdwuh lqglfdwhxuv shxyhqw wrxwhirlv íwuh frqvlgìuìv frpph ghv uìvxpìv vwdwlvwltxhv
irxuqlvvdqw ghv lqirupdwlrqv frpsoìphqwdluhv srxu o*dqdo|vh ghv fkrfv frqmrqfwxuhov
vxu oh wdx{ g*lq dwlrq1

Txhooh txh vrlw od phvxuh frqvlgìuìh/ o*lqwhusuìwdwlrq wkìrultxh gh od qrwlrq g*lq0
 dwlrq vrxv0mdfhqwh uhvwh fhshqgdqw sureoìpdwltxh hq o*devhqfh gh uhsuìvhqwdwlrq
h{solflwh gh od srolwltxh prqìwdluh hw gh glvfxvvlrq gh od gìwhuplqdwlrq ã orqj whuph
gx wdx{ g*lq dwlrq1

Srxu hvtxlvvhu xq olhq hqwuh od qrwlrq g*lq dwlrq vrxv0mdfhqwh hw xq prgëoh pdfurì0
frqrpltxh/ rq shxw uhqyr|hu ã od olwwìudwxuh vxu ohv fleohv g*lq dwlrq +sdu h{hpsoh
Vyhqvvrq ^4<<:`,1 Frqvlgìurqv txh ohv h�hwv gh fhuwdlqv fkrfv vxu o*lq dwlrq +tx*lov
vrlhqw olìv dx sul{ gh o*ìqhujlh/ ã od ghpdqgh/ dx{ wd{hv lqgluhfwhv111, qh shxyhqw sdv
íwuh frqwuhfduuìv sdu od edqtxh fhqwudoh/ hq udlvrq gh ohxu fdudfwëuh lpsuìylvleoh hw ghv
gìodlv g*dfwlrq gh od srolwltxh prqìwdluh1 Lo q*hvw sdv h!fdfh srxu od srolwltxh prqì0
wdluh gh fkhufkhu ã vwdelolvhu gh whov fkrfv1 Gdqv fh fdguh/ xq lqglfdwhxu g*lq dwlrq txl
sduylhqgudlw h{foxuh o*lpsdfw gh fhv fkrfv frqvwlwxh xqh gì�qlwlrq gh o*lq dwlrq vrxv0
mdfhqwh/ xwloh srxu od gìwhuplqdwlrq hw o*ìydoxdwlrq gh od srolwltxh prqìwdluh1 Uhqguh
rsìudwlrqqhooh xqh whooh phvxuh vxssrvh g*ìydoxhu txhov vrqw ohv gìodlv g*dfwlrq gh od
srolwltxh prqìwdluh hw txhooh hvw od qdwxuh ghv fkrfv qrq vwdelolvdeohv1

69Fh uìvxowdw vhudlw yudlvhpeodeohphqw prlqv wudqfkì vl o*rq glvsrvdlw g*xq lqglfdwhxu gh surgxf0
wlrq frxyudqw o*hqvhpeoh ghv vhfwhxuv1
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Uìiìuhqfhv

^4` Ednkvkl/ K1/ hw W1 \dwhv ^4<<<` =�Wr wulp ru qrw wr wulpB Dq dssolfdwlrq ri d
wulpphg phdq lq dwlrq hvwlpdwru wr wkh Xqlwhg Nlqjgrp�/ Edqn ri Hqjodqg
Zrunlqj Sdshu Vhulhv/ q�b.1

^5` Edoo/ O1 hw Q1J1 Pdqnlz ^4<<5` = �Uhodwlyh0Sulfh Fkdqjhv dv Djjuhjdwh Vxsso|
Vkrfnv�/ QEHU Zrunlqj Sdshu/ q�e�SH1

^6` Edoo/ O1 hw Q1J1 Pdqnlz ^4<<<` = �Lqwhusuhwlqj wkh Fruuhodwlrq ehwzhhq Lq dwlrq
dqg wkh Vnhzqhvv ri Uhodwlyh sulfhv = d Frpphqw rq Eu|dq dqg Fhffkhwwl�/
Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv / ;4+5,/ ss 4<:04<;1

^7` Eodqfkdug/ R1M1 hw G1 Txdk ^4<;<` = �Wkh G|qdplf H�hfwv ri Djjuhjdwh Ghpdqg
dqg Vxsso| Glvwxuedqfhv�/ Dphulfdq Hfrqrplf Uhylhz/ .b+e,/ ss 98809:61

^8` Eolqghu/ D1 V ^4<;5` = �Dqdwrp| ri Grxeoh0Gljlw Lq dwlrq�/ Lq Lq dwlrq = Fdxvhv
dqg H�hfwv/ U1H Kdoo hg1/ Xqlyhuvlw| ri Fklfdjr Suhvv/ ss 59405;51

^9` Eolqghu/ D1 V ^4<<:` = �Frpphqwdu|�/ Ihghudo Uhvhuyh Edqn ri Vdlqw Orxlv Uh0
ylhz/ :<E��1

^:` Eol{/ P1 ^4<<8` = �Xqghuo|lqj Lq dwlrq 0 D frpprq Wuhqgv Dssurdfk�/ Vyhuljhv
Ulnvedqn Zrunlqj Sdshu/ q�2��

^;` Erqqhw/ [1/ H1 Gxerlv hw O1 Idxyhw ^4<<;` = �Dv|pìwulh ghv lq dwlrqv uhodwlyhv
hw phqxv frvwv = whvwv vxu o*lq dwlrq iudqêdlvh�/ Grfxphqw gh wudydlo gh o*Lqvhh/
q�JbHfb1

^<` Euxqhdx/ F1 hw R1 Gh Edqgw ^4<<;` = �Od prgìolvdwlrq YDU vwuxfwxuho = dssolfd0
wlrq ã od srolwltxh prqìwdluh hq Iudqfh�/ Qrwhv g*Ìwxghv hw gh Uhfkhufkh gh od
Edqtxh gh Iudqfh/ q�D21

^43` Eu|dq/ P1I1 hw F1M1 Slnh ^4<<4` = �Phgldq Sulfhv Fkdqjhv = dq Dowhuqdwlyh Ds0
surdfk wr Phdvxulqj Fxuuhqw Prqhwdu| Lq dwlrq�/ Hfrqrplf Frpphqwdu|/ Ih0
ghudo Uhvhuyh Edqn ri Fohyhodqg/ gìfhpeuh1

^44` Eu|dq/ P1I1 hw V1J1 Fhffkhwwl ^4<<6` = �Wkh FSL dv phdvxuh ri Lq dwlrq�/ Hfr0
qrplf Uhylhz/ Ihghudo Uhvhuyh Edqn ri Fohyhodqg/ e
e6e wulphvwuh1

^45` Eu|dq/ P1I1 hw V1J1 Fhffkhwwl ^4<<7` = �Phdvxulqj Fruh Lq dwlrq�/ Lq Prqhwdu|
Srolf|/ J1 Pdqnlz hg1/ QEHU Vwxglhv lq Exvlqhvv F|foh/ yro 5<1

^46` Eu|dq/ P1I1 hw V1J1 Fhffkhwwl ^4<<9` = �Lq dwlrq dqg wkh Glvwulexwlrq ri Sulfhv
Fkdqjhv�/ QEHU Zrunlqj Sdshu/ q�D.H�1

^47` Eu|dq/ P1I1 hw V1J1 Fhffkhwwl ^4<<<` = �Lq dwlrq dqg wkh Glvwulexwlrq ri Sulfhv
Fkdqjhv�/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv / ;4+5,/ ss4;;04<91

^48` Eu|dq/ P1I1/ V1J1 Fhffkhwwl hw U1M1 Zljjlqv LL ^4<<:` = �H!flhqw Lq dwlrq Hvwl0
pdwlrq�/ QEHU Zrunlqj Sdshu/ q�S�H�1

^49` Fhffkhwwl/ V1J1 ^4<<9` = �Phdvxulqj Vkruw0Uxq Lq dwlrq iru Fhqwudo Edqnhuv�/
QEHU Zrunlqj Sdshu/ q�D.HS1

^4:` Fkdwhodlq/ M1E1/ L1 Rgrqqdw hw S1 Vlfvlf ^4<<9` = �Frqvwuxfwlrq vxu orqjxh sìulrgh
g*xq lqglfdwhxu g*lq dwlrq vrxv0mdfhqwh�/ Plphr/ Edqtxh gh Iudqfh1
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^4;` Glherog I1[1hw V1P1 Pduldqr ^4<<8` = �Frpsdulqj Suhglfwlyh Dffxudf|�/ Mrxuqdo
ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv/ 46+6,/ ss 58605961

^4<` Gr}/ F1 hw I1 Ohqjoduw ^4<<;` = �Dqdo|vh idfwrulhooh g|qdpltxh = whvw gx qrpeuh gh
idfwhxuv/ hvwlpdwlrq hw dssolfdwlrq ã o*hqtxíwh gh frqmrqfwxuh gdqv o*lqgxvwulh�/
Grfxphqw gh wudydlo gx Wkhpd/ Xqlyhuvlwì gh Fhuj|0Srqwrlvh/ q�bH��1

^53` Hfnvwhlq/ R1 ^4<;4` = �Fruh Lq dwlrq�/ Hqjohqzrrg Fol�v/ Suhqwlfh0Kdoo/ Lqf1

^54` Iruql P1/ P1 Kdoolq/ P1 Olssl hw O1 Uhlfkolq ^4<<<`/ �Wkh jhqhudol}hg g|qdplf
idfwru prgho = lghqwl�fdwlrq dqg hvwlpdwlrq�/ plphr suìvhqwì dx QEHU2QVI
Iruhfdvwlqj Vhplqdu1

^55` Jdol/ M1 ^4<<5` = �Krz Zhoo Grhv wkh LV0OP Prgho Ilw wkh Srvwzdu XV Gdwd B�/
Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 43:+2,/ ss :3<0:6;1

^56` Lqvhh ^4<<9` = �Lqglfh fruuljì ghv yduldwlrqv vdlvrqqlëuhv hw lqglfh kruv wduliv
sxeolfv hw surgxlvw ã sul{ yrodwlov fruuljì ghv phvxuhv �vfdohv hw ghv yduldwlrqv
vdlvrqqlëuhv�/ Lqirupdwlrqv Udslghv/ q��.b1

^57` Mdftxlqrw/ S1 ^4<<;` = �O*lq dwlrq vrxv0mdfhqwh ã sduwlu g*xqh dssurfkh vwuxfwx0
uhooh ghv YDU = xqh dssolfdwlrq ã od Iudqfh/ o*Doohpdjqh hw oh Ur|dxph0Xql�/
Qrwhv g*Ìwxghv hw gh Uhfkhufkh gh od Edqtxh gh Iudqfh/ q�D�1

^58` Mrqghdx/ H1/ K1 Oh Elkdq hw I1 Vìgloorw ^4<<<` = �Prgìolvdwlrq hw suìylvlrq ghv
lqglfhv gh sul{ vhfwrulhov iudqêdlv�/ Qrwhv g*Ìwxghv hw gh Uhfkhufkh gh od Edqtxh
gh Iudqfh/ q�SH1

^59` Od ífkh/ W1 ^4<<:` = �Phvxuh gx wdx{ g*lq dwlrq whqgdqflho�/ Grfxphqw gh Wud0
ydlo gh od Edqtxh gx Fdqdgd/ q�b.0b1

^5:` Ohfrxwuh S1/ hw S1 Wdvvl ^4<;:` = Vwdwlvwltxh qrq sdudpìwultxh hw urexvwh/ Hfrqr0
plfd/ Sdulv1

^5;` Oxfdv/ U1 ^4<:6` = �Vrph Lqwhuqdwlrqdo Hylghqfh rq Rxwsxw0Lq dwlrq Wudghr�v�/
Wkh Dphulfdq Hfrqrplf Uhylhz/ 96/ ss 65906671

^5<` Txdk/ G1 hw V1S1 Ydkh| ^4<<8` = �Phdvxulqj Fruh Lq dwlrq�/ Wkh Hfrqrplf Mrxu0
qdo/ 438/ ss 4463044771

^63` Urjhu/ V1 ^4<<;` = �Fruh Lq dwlrq = Frqfhswv/ Xvhv dqg Phdvxuhphqw�/ Uhvhuyh
Edqn ri Qhz ]hdodqg Glvfxvvlrq Sdshu/ JbH*b1

^64` Vwrfn/ M1K hwP1Z1Zdwvrq ^4<;<` = �Qhz Lqgh{hv ri Frlqflghqw dqg Ohdglqj Hfr0
qrplf Lqglfdwruv�/ Lq QEHU Pdfurhfrqrplf Dqqxdo/ R1Eodqfkdug hw V1Ilvkhu
hgv1/ Wkh PLW Suhvv/ ss 68406<71

^65` Vwrfn/ M1K hw P1Z1 Zdwvrq ^4<<4` = �D Suredelolw| Prgho ri wkh Frlqflghqw
Hfrqrplf Lqglfdwru�/ Lq Ohdglqj Hfrqrplf Lqglfdwruv Qhz Dssurdfkhv dqg Ir0
uhfdvwlqj Uhfrugv/ N1 Odklul hw J1 Prruh hgv1/ Fdpeulgjh Xqlyhuvlw| Suhvv/ fk1
7/ ss 960;<1

^66` Vwrfn/ M1K hw P1Z1 Zdwvrq ^4<<<d` = �Iruhfdvwlqj Lq dwlrq�/ QEHU Zrunlqj
Sdshu/ q�.f2�1

^67` Vwrfn/ M1K hw P1Z1 Zdwvrq ^4<<<e` = �Gl�xvlrq lqgh{hv�/ plpìr suìvhqwì dx
QEHU2QVI Iruhfdvwlqj Vhplqdu +yhuvlrq uìylvìh gx QEHU Zrunlqj Sdshu/
q�S.f2/ 4<<;,1
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^68` Vyhqvvrq/ O1H1R ^4<<:` = �Lq dwlrq Iruhfdvw Wdujhwlqj = Lpsohphqwlqj dqg Pr0
qlwrulqj Lq dwlrq Wdujhwv�/ Hxurshdq Hfrqrplf Uhylhz/ 74/ ss 4444044791

^69` Ylqlqj/ G1 U1 hw W1F Hozhuwrzvnl ^4<:9` = �Wkh Uhodwlrqvkls ehwzhhq Uhodwlyh
Sulfhv dqg wkh Jhqhudo Sulfh Ohyho�/Dphulfdq Hfrqrplf Uhylhz/ 99/ ss 9<<0:3;1

^6:` Z|qqh/ P1D1 ^4<<:` = �Frpphqwdu|�/ Ihghudo Uhvhuyh Edqn ri Vdlqw Orxlv Uh0
ylhz/ .bE��c pdl2mxlq1

^6;` Z|qqh/ P1D1 ^4<<<` = �Fruh Lq dwlrq = d Uhylhz ri Vrph Frqfhswxdo Lvvxhv�/
HFE Zrunlqj Sdshu Q�D1
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Dqqh{h 4

Od wurqfdwxuh rswlpdoh gdqv oh fdv g*xqh glvwulexwlrq dv|pìwultxh

Eu|dq/ Fhffkhwwl hw Zljjlqv ^4<<:` looxvwuhqw sdu ghv vlpxodwlrqv gh Prqwh Fduor
oh fkrl{ gh od wurqfdwxuh rswlpdoh/ f*hvw0ã0gluh fhooh txl plqlplvh od yduldqfh gh o*hv0
wlpdwhxu frqvlgìuì1 Lov xwlolvhqw srxu fhod od frqwdplqìh g*xqh orl qrupdoh sdu xqh
dxwuh orl qrupdoh gh yduldqfh soxv iruwh1 Hq h�hw xq uìvxowdw fodvvltxh gh od vwdwlvwltxh
urexvwh +Ohfrxwuh hw Wdvvl ^4<;:`, hvw txh srxu fh w|sh gh orlv od pr|hqqh hpslultxh
q*hvw sdv oh phloohxu hvwlpdwhxu gh od pr|hqqh wkìrultxh1 Fh pìodqjh gh orl v*ìfulw gh
od idêrq vxlydqwh =

5 ' r+� n E� � r�+2

+� $ �Efc ��

+2 $ �Efc j�

� Er ' �� ' R

Qrxv dyrqv .E5� ' f hw T E5� ' R2n E� � R�2 j21 Od nxuwrvlv gh fhwwh glvwulexwlrq
gìshqg gh R hw gh j hw v*ìfulwgERcj� ' �ERnE�3R�j2�

R2nE�3R�2j2
�Srxu ghv ydohxuv wuëv judqghv gh j/

od nxuwrvlv whqg yhuv �
�3R

doruv txh srxu j ' �/ od nxuwrvlv ydxw 61 Hq qh frqvlgìudqw
txh od suhplëuh orl/ rq vdlw txh ?T Et �� ' � hw txh ?T E6e_�@?eEt �� ' Z

2
� Gdqv

fh fdv suìflv/ od pr|hqqh hvw o*hvwlpdwhxu gh yduldqfh plqlpdoh1 Wrxwhirlv/ gëv txh
�� R : f/ f*hvw0ã0gluh gëv txh o*rq shxw wluhu gdqv od ghx{lëph orl/ od pr|hqqh q*hvw
soxv o*hvwlpdwhxu gh yduldqfh plqlpxp1 Sdu h{hpsoh/ oruvtxh j whqg yhuv o*lq�ql/ od
yduldqfh gh od pr|hqqh ghylhqw wuëv judqgh doruv txh od yduldqfh gh od pìgldqh hvw
eruqìh1 Fh vrqw ohv pr|hqqhv wurqtxìhv txl suìvhqwhqw od yduldqfh od soxv idleoh1 Gdqv
oh fdv suìfìghqw/ rq prqwuh txh od wurqfdwxuh rswlpdoh furñw dyhf od nxuwrvlv hw dwwhlqw
dx pd{lpxp 48 ( +judskltxh 47,6:1 Xqh dxwuh sursulìwì gh fhw hvwlpdwhxu hvw g*íwuh
vdqv eldlv +vd pr|hqqh ydxw 3,1

Frqvlgìurqv pdlqwhqdqw oh fdv rü od vhfrqgh orl q*d sdv od píph pr|hqqh txh od
orl sulqflsdoh/ vrlw =

+2 $ � E>c j�

Od ghqvlwì txl hq uìvxowh suìvhqwh xqh dv|pìwulh/ fh txl uhvwlwxh xqh fdudfwìulvwltxh
gh od glvwulexwlrq ghv sul{ lqglylgxhov vxu grqqìhv iudqêdlvhv1 Oruvtx*rq h�hfwxh ghv
wludjhv gdqv fhwwh orl ohv ydohxuv ohv soxv ìohyìhv 0 hq ydohxu devroxh 0 surylhqqhqw oh soxv
vrxyhqw gx f÷wì gurlw gh od glvwulexwlrq +vl od pr|hqqh > gh od vhfrqgh orl hvw srvlwlyh
hw vx!vdpphqw judqgh,1 Gdqv fh fdv/ od wurqfdwxuh rswlpdoh qh vhud soxv v|pìwultxh
pdlv grlw íwuh soxv iruwh ã gurlwh tx*ã jdxfkh1 Wrxwhirlv/ o*hvwlpdwhxu gh yduldqfh
plplpdoh gdqv od fodvvh �pr|hqqh wurqtxìh� vhud v|vwìpdwltxhphqw eldlvì1 Hq h�hw/

6:Ohv uìvxodwv udssruwìv gdqv fh judskltxh vrqw rewhqxv sdu od Pìwkrgh gh Prqwh Fduor srxu
fkdtxh ydohxu gh od nxuwrvlv1 Xq uìsolfdwlrq frqvlvwh hq 433 wludjhv gdqv od orl fl0ghvvxv +fhqvìv
uhsuìvhqwhu dxwdqw gh srvwhv gh o*lqglfh ghv sul{, Srxu fkdtxh uìsolfdwlrq/ gl�ìuhqwhv pr|hqqhv
wurqtxìhv vrqw fdofxoìhv ã sduwlu gh fhv 433 wludjhv1 4333 uìsolfdwlrqv vrqw h�hfwxìhv d�q g*ìwdeolu od
yduldqfh gh fkdfxqh ghv pr|hqqhv wurqtxìhv1
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od orl suìvhqwh xqh dv|pìwulh ã gurlwh hw grqf vrq hvsìudqfh vh vlwxh ã gurlwh gh od
pìgldqh hw gx prgh1 Hq wurqtxdqw soxv iruwhphqw ã gurlwh/ rq uhwluh ghv srlqwv grqw
o*lpsruwdqfh hvw judqgh fh txl wluh od pr|hqqh hpslultxh yhuv od jdxfkh1 Od pr|hqqh
wurqtxìh vhud doruv wrxmrxuv lqiìulhxuh ã od pr|hqqh1 Xqh dssurfkh dowhuqdwlyh frqvlvwh
doruv ã uhfkhufkhu o*hvwlpdwhxu txl plqlplvh oh eldlv1 Gdqv fh fdv od wurqfdwxuh ã jdxfkh
vhud soxv iruwh txh fhooh ã gurlwh1 Pdlv fhfl d xq frþw hq whuph gh yduldqfh txl hvw lq
�qh fh txh o*rq fkhufkh ã ìolplqhu1 Oh wdeohdx D4 grqqh ohv uìvxowdwv g*xqh vlpxodwlrq
srxu xqh nxuwrvlv gh 45 hw xqh pr|hqqh gh od orl frqwdplqìh txl v*ìfkhorqqh gh 3 ã
431 Xqh wurlvlëph dssurfkh frqvlvwh ã grqqhu xq srlgv ã fkdfxq ghv ghx{ fulwëuhv1
Rq oh yrlw/ vxlydqw od glvwulexwlrq uhwhqxh/ o*lq dwlrq vrxv0mdfhqwh dlqvl fdofxoìh shxw
v*ìorljqhu gxudeohphqw gh o*lq dwlrq pr|hqqh uìdolvìh1 Gdqv oh fdv g*xqh glvwulexwlrq
dv|pìwultxh/ fh txl hvw oh fdv vxu grqqìhv iudqêdlvhv/ lo q*| d dxfxqh udlvrq gh uhwurxyhu
od kdxvvh pr|hqqh ghv sul{1 Fhfl vrxoëyh od oìjlwlplwì gx prgëoh vwdwlvwltxh uhwhqx1
Hq h�hw/ vl o*lq dwlrq vrxv0mdfhqwh hvw od whqgdqfh frppxqh ã wrxw ohv sul{/ wluhu ghv
orlv gh pr|hqqhv gl�ìuhqwhv hvw shx shuwlqhqw1

Wdeohdx D4
Wurqfdwxuh rswlpdoh 0 orl gh 5 +R ' fc bc j ' e�

Fulwëuh plqlplvì Eldlv Yduldqfh Eldlv hw yduldqfh
> '3 +8/8,6; +43/43, +43/43,
> '4 +63/58, +48/48, +48/48,
> '5 +68/58, +43/48, +48/53,
> '6 +73/58, +48/48, +43/48,
> '7 +73/53, +48/53, +43/48,
> '8 +78/53, +48/58, +58/58,
> '9 +78/48, +43/53, +48/48,
> ': +83/48, +43/53, +53/48,
> '; +88/48, +43/53, +58/48,
> '< +93/48, +43/53, +63/48,
> '43 +98/48, +43/43, +83/58,

Qrwh = eruqhv jdxfkh hw gurlwh gh od wurqfdwxuh hqwuh sduhqwkëvhv1 Fdofxo h�hfwxì
sdu od pìwkrgh Prqwh Fduor1

Hq�q/ qrxv dyrqv uhfkhufkì od wurqfdwxuh rswlpdoh vxu grqqìhv iudqêdlvhv +gh
mdqylhu 4<<6 ã gìfhpeuh 4<<;,1 Ohv uìvxowdwv vrqw uìvxpìv sdu oh wdeohdx D51 Od wurq0
fdwxuh rswlpdoh +fhooh txl plqlplvh od yduldqfh gh o*hvwlpdwhxu, hvw oh ef
e6e shufhqwloh1
Wrxwhirlv/ od pr|hqqh wurqtxìh hvw doruv qxooh doruv tx*hooh ydxw 3/4( sdu prlv1 Gdqv
od oljqìh gh Eu|dq/ Fhffkhwwl hw Zljjlqv ^4<<:` qrxv dyrqv whqwì/ hq xwlolvdqw od pì0
wkrgh gh errwvwuds sdu eorf gh uhfkhufkhu od glvwulexwlrq gh fhwwh wurqfdwxuh1 Fhwwh
yrlh v*hvw uìyìoìh srxu o*lqvwdqw lqiuxfwxhxvh gdqv od phvxuh rü ohv prphqwv g*ruguh
6 hw 7 txh qrxv rewhqrqv v*ìorljqhqw vljql�fdwlyhphqw gh fhx{ gh o*ìfkdqwloorq1

6;Wurqfdwxuh hq (1 Od uhfkhufkh ghv eruqhv rswlpdohv hvw h�hfwxìh sdu sdv gh 8 (1

56



Wdeohdx D5
Wurqfdwxuh rswlpdoh srxu o*lq dwlrq iudqêdlvh
Hvwlpdwhxu Wurqfdwxuh Pr|hqqh Yduldqfh

Lq dwlrq pr|hqqh +3/3, 313<83 5719
P1W1 +v|pìwultxh, +48/48, 313:;7 51<
P1W +yduldqfh plqlpdoh, +68/88, 31338: 414
PW1+eldlv plqlpdoh, +48/68, 313<6< 41:
P1W1+srqgìudwlrq yduldqfh hw eldlv, +68/63, 31338< 414
Pìgldqh +83/83, 31398: 419
88�e6eshufhqwloh +88/78, 314375 515
93�e6eshufhqwloh +93/73, 3147;4 517

Qrwh = P1W1@ pr|hqqh wurqtxìh1 Gdqv od suhplëuh frorqqh/ oh fulwëuh gh vìohfwlrq gh
fkdtxh hvwlpdwhxu gh pr|hqqh wurqtxìh hvw lqgltxì hqwuh sduhqwkëvhv1 Eruqhv

jdxfkh hw gurlwh gh od wurqfdwxuh hqwuh sduhqwkëvhv1
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Dqqh{h 5

Frqwhqx suìglfwli ghv lqglfdwhxuv g*lq dwlrq vrxv0mdfhqwh = ìydoxdwlrq

kruv0ìfkdqwloorq1

Qrxv fkhufkrqv ã gìwhuplqhu vl ohv phvxuhv g*lq dwlrq vrxv0mdfhqwh sdu h{foxvlrq
hw sdu pr|hqqh wurqtxìh dssruwhqw gh o*lqirupdwlrq dgglwlrqqhooh uhodwlyhphqw dx
vhxo sdvvì gh o*lq dwlrq1 Soxv suìflvìphqw/ vxlydqw Eu|dq hw Fhffkhwwl ^4<<7` qrxv
whvwrqv vl fhv lqglfdwhxuv rqw xq frqwhqx hq lqirupdwlrq vxu o*lq dwlrq ixwxuh/ hq
xwlolvdqw ghv suìylvlrqv kruv0ìfkdqwloorq Qrxv uhwhqrqv srxu fhod xq fdguh vwdwlvwltxh
vlpsoh = ghv prgëohv YDU elydulìv lqfoxdqw ã fkdtxh irlv od vìulh g*lq dwlrq revhuyìh hw
vxffhvvlyhphqw o*xq ghv lqglfdwhxuv g*lq dwlrq vrxv0mdfhqwh6<1 Lo hvw fodlu txh o*h{huflfh
lfl phqì hvw wuëv uhvwulfwli sxlvtxh fkhufkhu od phloohxuh suìylvlrq srvvleoh gh o*lq dwlrq
frqgxludlw ã suhqguh hq frpswh gh qrpeuhxvhv dxwuhv yduldeohv +dlqvl Vwrfn hw Zdwvrq
^4<<<d` whvwhqw 4;< lqglfdwhxuv frpph srwhqwlhov suìglfwhxuv gh o*lq dwlrq,1

Od gìpdufkh frqvlvwh ã hvwlphu uìfxuvlyhphqw xq YDU hq qlyhdx vxu xqh sìulrgh
doodqw gh 4<;8 =4 ã xqh gdwh jolvvdqwh gh �q g*hvwlpdwlrq txl v*ìfkhorqqh gh gìfhpeuh
4<;< ã gìfhpeuh 4<<8173 Srxu fkdtxh gdwh gh �q g*hvwlpdwlrq/ oh YDU hvw vlpxoì hq
suìylvlrq vxu ohv 69 prlv vxlydqwv1 Rq glvsrvh dlqvl/ srxu fkdtxh lqglfdwhxu g*lq dwlrq
vrxv0mdfhqwh/ gh :5 mhx{ gh suìylvlrq sruwdqw fkdfxq vxu 69 krul}rqv1 Fhv lqglfdwhxuv
shxyhqw íwuh frpsduìv/ srxu xq krul}rq gh suìylvlrq grqqì/ hq fdofxodqw o*huuhxu txd0
gudwltxh pr|hqqh +HTP, f*hvw0ã0gluh od pr|hqqh gh fduuìv ghv huuhxuv gh suìylvlrq1
Ã wlwuh gh uìiìuhqfh/ qrxv fdofxorqv ohv huuhxuv gh suìylvlrqv revhuyìhv hq xwlolvdqw xq
prgëoh dxwruìjuhvvli xqlydulì gh o*lq dwlrq/ hvwlpì uìfxuvlyhphqw gh od píph idêrq1

Oh wdeohdx E4 lqgltxh txh srxu od soxsduw ghv krul}rqv/ o*huuhxu gh suìylvlrq idlwh
hq suhqdqw hq frpswh od phvxuh g*lq dwlrq vrxv0mdfhqwh hvw prlqguh txh fhooh idlwh
hq xwlolvdqw oh vhxo sdvvì gh o*lq dwlrq1 D wrxv ohv krul}rqv o*lqglfdwhxu sdu oh Sf
e6e

shufhqwloh hvw soxv shuirupdqw1

Wdeohdx E474

HTP +YDU hq qlyhdx,
ã & prlv DU H{f1 Wulp S93

4 6/66 6/74 6/57 6/3<
6 6/:7 6/84 6/84 6/59
45 6/69 6/59 6/:3 6/3<
57 6/;9 6/:5 6/85 6/7:
69 7/<6 7/;3 7/83 7/84

Ohv uìvxowdwv suìfìghqwv sruwhqw vxu od suìylvlrq ghv jolvvhphqwv phqvxhov1 D o*kr0
ul}rq g*xq dq/ o*huuhxu gh suìylvlrq sruwh vxu oh jolvvhphqw phqvxho ghv sul{ hqwuh
oh rq}lëph hw oh grx}lëph prlv srvwìulhxuv dx ghuqlhu srlqw revhuyì1Lo hvw vrxyhqw

6<Qrwuh h{huflfh vh glvwlqjxh dlqvl gh fhoxl phqì sdu Eu|dq hw Fhffkhwwl ^4<<7` hq fh txh qrxv
xwlolvrqv xqh suìylvlrq elydulìh hw qrq xqh vhxoh ìtxdwlrq g*lq dwlrq1

73Oh qrpeuh gh uhwdugv uhwhqx gdqv ohv YDU hvw 9 +fh qrpeuh hvw fhoxl oh soxv vrxyhqw ydolgì sdu
ohv fulwëuhv DLF/ ELF/ VF,1 Ohv prgëohv lqfoxhqw ghv yduldeohv lqglfdwulfhv vdlvrqqlëuhv1

74Qrwhv = DU = prgëoh dxwruìjuhvvli1 H{f1 Lq dwlrq sdu h{foxvlrq1 Wulp = lq dwlrq wurqtxìh1 S93 =
93�hph shufhqwloh1 Oh fkl�uh gdqv oh wdeohdx hvw 433 irlv o*HTP +ohv vìulhv vrqw h{sulpìhv hq wdx{
gh furlvvdqfh phqvxho = o*HTP srxu oh prgëoh DU ã xq prlv hvw dlqvl gh

s
6> 6@433 @ 3>4: srlqw

g*lq dwlrq,1
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soxv lqwìuhvvdqw gh frqvlgìuhu o*huuhxu gh suìylvlrq vxu od kdxvvh wrwdoh ghv sul{ dx
frxuv ghv 45 prlv vxlydqw oh ghuqlhu srlqw revhuyì/ vrlw o*lq dwlrq vxu xq dq/ ghx{ dqv
hwf1 O*huuhxu vxu o*lq dwlrq fxpxoìh ã o*krul}rq & hvw doruv od vrpph ghv huuhxuv srxu
ohv krul}rqv xq ã &1 Oh wdeohdx E5 suìvhqwh ohv HTP srxu ohv huuhxuv gh suìylvlrq
fxpxoìhv1 Od klìudufklh ghv lqglfdwhxuv hvw surfkh gh fhooh rewhqxh srxu ohv huuhxuv
qrq fxpxoìhv1 Wrxwhirlv/ dx{ krul}rqv 4/ 5 hw 6 dqv oh Sf
e6e shufhqwloh hvw fhshqgdqw
grplqì sdu o*lq dwlrq wurqtxìh1

Wdeohdx E5
HTP fxpxoìh +YDU hq qlyhdx,

ã & prlv DU H{f1 Wulp S93
4 6/66 6/74 6/57 6/3<
6 7/6; 7/;; 7/57 6/<<
45 8/48 8/9: 6/:4 6/:9
57 45/:< 46/44 ;/49 ;/99
69 58/95 58/4; 49/4; 4:/6:

Qrwhv = yrlu wdeohdx 4

Srxu gìwhuplqhu vl od gl�ìuhqfh hqwuh ohv HTP ghv glyhuv prgëohv suìvhqwìv hw
fhoohv gh od prgìolvdwlrq dxwruìjuhvvlyh vlpsoh hvw vljql�fdwlyh/ qrxv phqrqv xq whvw
irupho sursrvì sdu Glherog hw Pduldqr ^4<<8`1 Od vwdwlvwltxh gh whvw suhqg hq frpswh
o*dxwrfruuìodwlrq ghv huuhxuv gh suìylvlrq1 Fhwwh dxwrfruuìodwlrq dssdudñw pìfdqltxh0
phqw gdqv oh fdv ghv huuhxuv gh suìylvlrqv fxpxoìhv1 Hq h�hw/ ghx{ revhuydwlrqv
g*huuhxuv fxpxoìhv surfkhv vrqw fruuìoìhv fdu hoohv lqfoxhqw ghv huuhxuv gh suìylvlrq
gh o*lq dwlrq phqvxhooh frppxqhv1

Oh wdeohdx E6 udssruwh ohv s0ydoxhv dvvrflìhv ã od vwdwlvwltxh gh Glherog hw Pduldqr
srxu fkdfxq ghv prgëohv hw fkdfxq ghv krul}rqv1 Lo lqgltxh tx*dx{ krul}rqv 6 hw 45
prlv/ vhxo oh Sf
e6e shufhqwloh hvw vljql�fdwlyhphqw phloohxu tx*xqh suìylvlrq sdu xq
prgëoh dxwruìjuhvvli1 Srxu od suìylvlrq ã orqj whuph +krul}rqv 5 hw 6 dqv, wrxv ohv
prgëohv vrqw vljql�fdwlyhphqw phloohxuv txh oh prgëoh dxwruìjuhvvli1

Wdeohdx E6
Whvwv GP huuhxuv gh suìylvlrq
+YDU hq qlyhdx/ s ydoxh,

ã & prlv H{f1 Wulp S93
4 3/;5 3/98 3/48
6 3/5: 3/5; 3/35
45 3/68 3/79 3/39
57 3/3: 3/3: 3/34
69 3/3: 3/37 3/33

Vl o*rq frqvlgëuh ohv huuhxuv gh suìylvlrq fxpxoìhv +wdeohdx E7,/ ohv lqglfdwhxuv
sdu h{foxvlrq vhpeohqw q*dssruwhu gh o*lqirupdwlrq ã dxfxq krul}rq +lov dssruwhqw
xqltxhphqw gh o*lqirupdwlrq pdujlqdoh srxu ohv ghuqlhuv prlv gh o*krul}rq frqvlgìuì,1
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Wdeohdx E7
Whvwv GP huuhxuv gh suìylvlrq fxpxoìhv

+YDU hq qlyhdx/ s ydoxh,
ã & prlv H{f1 Wulp S93
4 3/;5 3/98 3/48
6 3/35 3/9: 3/5:
45 3/:4 3/34 3/33
57 3/3: 3/33 3/33
69 3/97 3/33 3/33

Dx wrwdo/ píph vl ohv uìvxowdwv ghv whvwv vrqw frqglwlrqqìv sdu ohv sìulrgh g*ìyd0
oxdwlrq hw od vsìfl�fdwlrq uhwhqxhv/ ohv lqglfdwhxuv g*lq dwlrq vrxv0mdfhqwh vhpeohqw
dyrlu xq frqwhqx hq lqirupdwlrq sursuh vxu o*lq dwlrq ixwxuh1 Gdqv o*h{huflfh phqì
lfl/ o*lqglfdwhxu Sf
e6e shufhqwloh vhpeoh oh soxv shuirupdqw1 Ohv dxwuhv lqglfdwhxuv
q*dssruwhqw gh o*lqirupdwlrq tx*ã ghv krul}rqv soxv orlqwdlqv1
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Dqqh{h 6

Hfulwxuh hvsdfh0ìwdw gx prgëoh GIL = qrwdwlrqv

Ohv qrwdwlrqv xwlolvìhv srxu phwwuh oh prgëoh GIL vrxv od iruph hvsdfh0ìwdw +8,/+9,
vrqw ohv vxlydqwhv =

)W
RcR '

�
)� � � � )R3� )R

UR3� f

�

�W?&c?& '

3
EEEC

�W� f&c& � � � f&c&

f&c&
1 1 1 1 1 1

111
111

1 1 1 1 1 1 f&c&
f&c& � � � f&c& �W?

4
FFFD /

rü �W� '
�
��c� � � � ��c&3� ��c&

U&3� f

�
iru � 5 d�c ?o �

Gh soxv rq qrwh �ERc�� ' E�c fc � � � c f�� hw gE?&c?� ' UE?c?� 
 e�E�c&� rü eE�c&� '

E�c f � � � f��

Oh v|vwëph +:, hvw hq�q rewhqx hq qrwdqw =

k| '

�
�W

|

�W|

�
c

A '

�
)W
ERcR� fERc?&�

fE?&cR� �WE?&c?&�

�
c

>k '

�
B

fERn?&3�c��

�
c

- '

�
�ERc�� fERc?�
fE?&c�� gE?&c?�

�
c

~ '
�
�� �

ERc�� g �
E?&c?�

�
�

5;



Annexe 4 : Graphiques 1 à 13
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Figure 3
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Figure 4 : Quelques densités d’inflation (en coupe)
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Figure 5 : Skewness de la distribution en coupe des prix, par date
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Figure 7
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Figures 9 à 12 : fonction de réponse du VAR structurel
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Figure 13 : troncature optimale en fonction de la kurtosis (mélange de lois normales)
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