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Résumé. De nombreuses banques centrales intégrent des objectifs d'inflation, de manière directe ou
indirecte. Dans tous les cas ces dernières ont intérêt à disposer d'une mesure précise de l'inflation
structurelle, c'est-à-dire corrigée de l'influence du cycle économique. Cette composante de l'inflation,
encore appelée inflation sous-jacente, est obtenue dans ce travail à partir d'un VAR structurel. De
nombreux économistes s'accordent sur la neutralité à long terme de l'inflation sur la production.
L'imposition d'une telle contrainte dans un VAR structurel, incluant l'inflation observée et la production
industrielle, permet de séparer la composante sous-jacente de la composante cyclique de l'inflation.
L'inflation sous-jacente est déduite en annulant la composante cyclique imputable aux chocs survenus
sur la production. La méthode d'identification est celle proposée par Blanchard et Quah(1989). Quah et
Vahey(1995) l'utilisent pour calculer l'inflation sous-jacente au Royaume-uni ; nous reprenons cette
démarche et l'appliquons à la France, l'Allemagne et au Royaume-Uni. En outre, nous vérifions le
caractère procyclique de l'inflation de court terme pour les différents pays et observons que l'inflation
serait, depuis 1993, plus proche en Allemagne de son niveau sous-jacent que chez ses partenaires. De
plus fortes rigidités nominales en Allemagne expliqueraient cette différence.

Abstract. Central banks should dispose of a precise measure of the structural inflation, i.e. the inflation
adjusted from the economic cycle. This component of inflation, also called core inflation, is deduced
from a structural VAR. Economists agree upon the long-term neutrality of inflation on production.
Imposing such a constraint on a structural VAR, including inflation and production, allows to
disentangle the core and the cyclical components of inflation. The core inflation is obtained by canceling
the cyclical component of inflation. Quah and Vahey(1995) use the identification method proposed by
Blanchard and Quah(1989) to compute the core inflation in UK. We apply the same technique for
France, Germany and UK. Moreover, the procyclical characteristic of short-term inflation is showed
whereas, since 1993, inflation would be closer to its underlying level in Germany. Stronger nominal
rigidity in Germany would explain such a fact.

mots-clés : inflation sous-jacente, VAR structurel
keywords: core inflation, structural VAR
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4 Lqwurgxfwlrq

Ohv edqtxhv fhqwudohv vh grlyhqw gh glvsrvhu g*xq erq lqglfdwhxu gh o*ìyroxwlrq gh
o*lq dwlrq gh orqj whuph1 Hoohv grlyhqw dlqvl íwuh fdsdeohv g*lvrohu fhwwh frpsrvdqwh gh
orqj whuph gh o*lq dwlrq vxssrvìh sxuhphqw prqìwdluh hw hq rxwuh uhsuìvhqwdwlyh ghv
dqwlflsdwlrqv lq dwlrqqlvwhv ghv djhqwv1 Hq h�hw/ wrxw gx prlqv ã frxuw whuph/ lo shxw
h{lvwhu ghv fkrfv txl/ ìfduwdqw o*lq dwlrq gh vrq ìyroxwlrq whqgdqflhooh/ eurxloohudlw
od olvlelolwì gh o*lqglfh gh sul{ txl ghylhqgudlw doruv xq pdxydlv lqglfdwhxu srxu ohv
dxwrulwìv prqìwdluhv1

Vl xq remhfwli/ �qdo rx lqwhupìgldluh/ hvw dqqrqfì vrxv od iruph g*xqh fleoh g*lq0
 dwlrq/ lo hvw lqglvshqvdeoh gh glvsrvhu g*xqh phvxuh gh fhwwh lq dwlrq whqgdqflhooh
fruuljìh gx f|foh ìfrqrpltxh1 Lo hq yd gh o*h!fdflwì gh od srolwltxh prqìwdluh = uì0
djlu dx{ vhxohv ìyroxwlrqv revhuyìhv ghv sul{ shxw frqgxluh ã vxuhvwlphu ghv h�hwv
sxuhphqw wudqvlwrluhv1 Gdqv oh fdv rü o*lq dwlrq q*hvw sdv xq remhfwli gluhfw/ glvsrvhu
g*xqh whooh phvxuh gh o*lq dwlrq shxw dxvvl vh uìyìohu xwloh1 Vl od edqtxh fhqwudoh vxlw
o*ìyroxwlrq ghv djuìjdwv prqìwdluhv/ fhwwh ghuqlëuh v*lqwìuhvvhud gh idlw soxv sduwlfx0
olëuhphqw ã od frpsrvdqwh gxudeoh gh o*lq dwlrq hw ã o*h{lvwhqfh g*xqh uhodwlrq vwdeoh
hqwuh prqqdlh hw sul{1

Srxu wrxwhv fhv udlvrqv/ rqw ìwì sursrvìv glyhuv lqvwuxphqwv shuphwwdqw g*h{0
wudluh ohv frpsrvdqwhv shupdqhqwhv ghv frpsrvdqwhv wudqvlwrluhv1 Od frpsrvdqwh
qrq0f|foltxh gh o*lq dwlrq hvw vrxyhqw txdol�ìh g*lq dwlrq vrxv0mdfhqwh rx g*lq d0
wlrq vwuxfwxuhooh1 Pdokhxuhxvhphqw oh frqfhsw hvw uduhphqw gì�ql dyhf suìflvlrq hw
ohv prghv gh fdofxo shxyhqw ehdxfrxs ydulhu g*xq dxwhxu ã o*dxwuh1 Joredohphqw/ lo
h{lvwh wurlv w|shv gh pìwkrghv srxu oh fdofxo gh o*lq dwlrq vrxv0mdfhqwh = sdu olvvdjh/
sdu h{foxvlrq gh fhuwdlqhv ghv frpsrvdqwhv gh o*lqglfh ghv sul{ hw soxv uìfhpphqw
sdu o*hvwlpdwlrq g*xq YDU vwuxfwxuho1

Xqh suhplëuh gìpdufkh frqvlvwh ã vlpsohphqw xwlolvhu xq ghv qrpeuhx{ �owuhv glv0
srqleohv vxu oh pdufkì +hq doodqw g*xqh vlpsoh pr|hqqh preloh dx �owuh gh Ndopdq
hq sdvvdqw sdu oh �owuh gh Krgulfn hw Suhvfrww rx xqh gìfrpsrvlwlrq vhorq Ehyhulgjh
hw Qhovrq sdu h{hpsoh,1 O*lqfrqyìqlhqw gh fh w|sh gh whfkqltxhv/ soxw÷w duelwudluh hw
�d0ìfrqrpltxh�/ hvw grxeoh1 G*xqh sduw/ od wkìrulh qrxv glw jìqìudohphqw dvvh} shx
gh fkrvh txdqw ã od iruph gx surfhvvxv vrxv0mdfhqw hw grqf vxu oh w|sh gh �owuh ã sul0
yloìjlhu g*dxwuh sduw/ ohv sursulìwìv gh od frpsrvdqwh f|foltxh vrqw vrxyhqw qìjoljìhv1
Dlqvl/ o*ìyroxwlrq gh od sduwlh orqjxh hvw0hooh gìwhuplqìh sdu xqh vlpsoh whqgdqfh/
xqh pdufkh doìdwrluh rx sdu xq surfhvvxv lqwhupìgldluh B Pdlv vrqw vxuwrxw uìsuì0
khqvleohv ohv k|srwkëvhv lpsolflwhv +hw gl!flohphqw mxvwl�deohv g*xq srlqw gh yxh
wkìrultxh, idlwhv/ sdu h{hpsoh/ vxu od fruuìodwlrq hqwuh od whqgdqfh hw oh f|foh +ìjdoh
ã xq gdqv oh fdv g*xqh gìfrpsrvlwlrq gh Ehyhulgjh hw Qhovrq rx qxooh gdqv oh fdv
g*xq ìfduw dx whpsv4,/ rx vxu ohv sursulìwìv gx f|foh oxl0píph51 Ohv sursulìwìv gh od
frpsrvdqwh f|foltxh ydulhqw hq h�hw dyhf oh �owuh uhwhqx1 Lo vhpeoh doruv suìiìudeoh
gh uhvwhu djqrvwltxh txdqw ã od iruph gx �owuh wrxw hq sulyloìjldqw od fdudfwìulvdwlrq
gx f|foh +juåfh ã ghv lqglfdwhxuv dydqfìv sdu h{hpsoh,61

Xqh vhfrqgh pìwkrgh/ hqfruh txdol�ìh gh �pìwkrgh ghv srlgv qxov� frqgxlw ã
dqqxohu ghv frpsrvdqwhv gh o*lqglfh gh sul{/ hq sduwlfxolhu ohv soxv vhqvleohv dx{ fkrfv

4Dxfxq dujxphqw ìfrqrpltxh qh shuphw gh mxvwl�hu xqh whooh devhqfh gh fruuìodwlrq hqwuh od
whqgdqfh hw oh f|foh1

5Hvw0lo olflwh sdu h{hpsoh gh fkhufkhu ã plqlplvhu od yduldqfh gh od frpsrvdqwh f|foltxh B
6F*hvw od gìpdufkh uhwhqxh sdu Juhjru| hw Vplwk^<` hw Vplwk ^47` txl sursrvhqw xqh iruph gh

�owuh wuëv jìqìudoh hvwlpìh sdu xqh pìwkrgh gh prphqwv1
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h{whuqhv rx gh srolwltxh ìfrqrpltxh1 Dlqvl/ sdu h{hpsoh/ Eolqghu^4` h{foxw0lo ohv sul{
gh o*ìqhujlh hw gh o*djur0dolphqwdluh dlqvl txh ohv lqwìuíwv ghv suíwv k|srwkìfdluhv1
Fhwwh whfkqltxh d srxu olplwh gh qh uhsrvhu vxu dxfxq fulwëuh ìfrqrpltxh pdlv vxu
ghv fulwëuhv h{foxvlyhphqw vwdwlvwltxhv1 Od whfkqltxh gh Eu|dq hw Fhffkhwwl^7` hvw
gdqv oh píph hvsulw pdlv prlqv iuxvwh1 Fhwwh ghuqlëuh uhylhqw qrq sdv ã ìolplqhu od
píph frpsrvdqwh ã fkdtxh sìulrgh +fh txl qh vh mxvwl�h sdv, pdlv/ ã sduwlu gh od
glvwulexwlrq ghv ìyroxwlrqv gh fkdfxqh ghv frpsrvdqwhv/ ã ìolplqhu fhoohv vh wurxydqw
hq txhxhv gh glvwulexwlrq1 Oh sulqflsdo gìidxw gh fhwwh pìwkrgh/ gdqv xqh rswltxh
gh phvxuh gh o*lq dwlrq vrxv0mdfhqwh/ hvw gh qh sdv fruuljhu gh od fruuìodwlrq hqwuh
lq dwlrq hw f|foh ìfrqrpltxh71

Ohv wudydx{ gh Txdk hw Ydkh|^45`8 rqw oh pìulwh/ hw ã fhw ìjdug vh gìpdutxhqw
ghv pìwkrghv suìfìgdqwhv/ gh v*dssx|hu vxu xqh orjltxh ìfrqrpltxh1 Fhv ghuqlhuv
h{sorlwhqw oh fdudfwëuh yhuwlfdo gh od frxueh gh Skloolsv ã orqj whuph/ odujhphqw dgplv/
hw lghqwl�hqw o*lq dwlrq vrxv0mdfhqwh frpph od frpsrvdqwh gh o*lq dwlrq q*d|dqw sdv
g*h�hw ã orqj whuph vxu od surgxfwlrq1 O*lq dwlrq phvxuìh vh gìfrpsrvh dlqvl hq
ghx{ sduwlhv/ o*xqh uhvshfwdqw fhwwh qhxwudolwì gh orqj whuph +o*lq dwlrq vrxv0mdfhqwh,/
o*dxwuh sdv +o*lq dwlrq gh frxuw whuph/ rx f|foltxh,1 Fhwwh gì�qlwlrq gh o*lq dwlrq
vrxv0mdfhqwh uhsrvh vxu o*lgìh tx*lo h{lvwh ghv gìvdmxvwhphqwv gh frxuw whuph txl/
xqh irlv uìvrueìv/ sodfhqw o*lq dwlrq vxu vd wudmhfwrluh gh orqj whuph rü vxevlvwh xqh
sduidlwh glfkrwrplh hqwuh yduldeohv uìhoohv hw qrplqdohv1 O*duelwudjh gh frxuw whuph
hqwuh lq dwlrq hw furlvvdqfh q*hvw grqf txh wudqvlwrluh1 Ã orqj whuph/ rü od frxueh
gh Skloolsv hvw sduidlwhphqw yhuwlfdoh/ o*lq dwlrq hvw hq h�hw gìwhuplqìh sdu oh uìjlph
prqìwdluh doruv txh od surgxfwlrq hvw frppdqgìh sdu ohv vhxov idfwhxuv uìhov1 Hq
uhydqfkh/ ohv udlvrqv gh fhv ìfduwv ã od vlwxdwlrq gh orqj whuph qh vrqw sdv lqwhusuìwìhv
gh od píph pdqlëuh sdu wrxv1 Rü ohv qìr0nh|qìvlhqv ìyrtxhqw soxw÷w ghv sureoëphv gh
uljlglwìv qrplpdohv/ ohv qìr0fodvvltxhv | yrlhqw srxu ohxu sduw ghv huuhxuv wudqvlwrluhv
g*dqwlflsdwlrqv1

Fhwwh glfkrwrplh gh orqj whuph hqwuh lq dwlrq hw surgxfwlrq vhuw gh fulwëuh g*lghq0
wl�fdwlrq gh o*lq dwlrq vrxv0mdfhqwh gdqv oh YDU vwuxfwxuho frpelqdqw surgxfwlrq
lqgxvwulhooh hw lq dwlrq1 Od pìwkrgh g*lghqwl�fdwlrq shuphwwdqw fhwwh gìfrpsrvlwlrq
hvw fhooh gh Eodqfkdug hw Txdk^6`1 O*dydqwdjh gh fhwwh pìwkrgh vhud ìjdohphqw od srv0
vlelolwì g*ìydoxhu oh gìodl gh uhwrxu ã o*ìtxloleuh dsuëv xq fkrf = dx erxw gh frpelhq
gh whpsv od qhxwudolwì hvw0hooh uhwurxyìh B

Fhw duwlfoh vh vwuxfwxuh gh od pdqlëuh vxlydqwh1 Od suhplëuh sduwlh udsshooh oh
prgh g*lghqwl�fdwlrq sursrvì sdu Eodqfkdug hw Txdk^6` dlqvl txh od pìwkrgrorjlh
ìfrqrpìwultxh dvvrflìh doruv txh od vhfrqgh suìvhqwh ohv uìsrqvhv dx{ fkrfv1 Hq�q/
od ghuqlëuh sduwlh hvw frqvdfuìh ã o*lq dwlrq vrxv0mdfhqwh1 Od sìulrglflwì ghv grqqìhv
hvw phqvxhooh fhshqgdqw txh qrwuh ìwxgh vh frqfhqwuh vxu od Iudqfh/ o*Doohpdjqh hw
oh Ur|dxph0Xql1

Fhwwh ìwxgh d dxvvl prqwuì txh ohv uìvxowdwv shxyhqw íwuh odujhphqw gìshqgdqwv
gh od sìulrgh g*hvwlpdwlrq uhwhqxh srxu oh YDU1 Dlqvl vxu od sìulrgh g*hvwlpdwlrq
od soxv orqjxh +ghsxlv 4<93,/ o*lq dwlrq vrxv0mdfhqwh hq Iudqfh vhpeodlw fodluhphqw
vxu0hvwlpìh hq �q g*ìfkdqwloorq91 Dxvvl pdqtxh0w0lo doruv ã fhwwh pìwkrgh xq dxwuh

7Gh soxv/ lo hvw srvvleoh gh uhsurfkhu ã xqh whooh gìpdufkh gh odlvvhu hqfruh xqh sduw g*duelwudluh/
qrwdpphqw vxu oh qlyhdx gh wurqfdwxuh gh od glvwulexwlrq/ hw gh qh sdv yìulwdeohphqw pdñwulvhu o*h�hw
g*ìolplqhu gh o*lqglfh gh sul{ ghv frpsrvdqwhv1

8Idvh hw Ironhuwvpd^9` xwlolvhqw od píph gìpdufkh pdlv ã sduwlu g*xq lqglfh ghv sul{ fruuljì ghv
ìyhqwxhoohv huuhxuv gh phvxuh1

9Rq v*dwwhqg ã fh txh o*lq dwlrq gh frxuw whuph vrlw srvlwlyh hq sìulrgh gh furlvvdqfh1
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prgh gh ydolgdwlrq txh od sodxvlelolwì ghv uìsrqvhv dx{ fkrfv1 F*hvw srxutxrl/ qrxv
lqvsludqw gh Juhjru| hw Vplwk^<` dlqvl txh gh Vplwk^47`/ qrxv sursrvrqv xqh ydolgdwlrq
ìfrqrpltxh gh od sduwlh f|foltxh gh o*lq dwlrq hq h{dplqdqw vd fruuìodwlrq dyhf ohv
whqvlrqv vxu ohv fdsdflwìv gh surgxfwlrq1 O*lqwìuíw/ ã qrv |hx{/ g*xqh whooh gìpdufkh
hvw gh qh sdv frqvlgìuhu od sduwlh frxuw whuph gh o*lq dwlrq frpph oh vlpsoh uìvlgx
g*xqh sduwlh soxv orqjxh srxu odtxhooh od fdudfwìulvdwlrq vhudlw sduidlwhphqw fodluh1

Hq�q qrxv qrxv vrpphv lqwhuhvvìv dx{ frqvìtxhqfhv gh od uìfhvvlrq gh 4<<6/ rü
lo dssdudñw txh fhwwh ghuqlëuh d prlqv lq ìfkl o*lq dwlrq f|foltxh hq Doohpdjqh txh
fkh} vhv sduwhqdluhv/ qrwdpphqw iudqêdlv1 Srxu plhx{ fhuqhu/ dxwdqw txh idluh vh shxw/
fhv gl�ìuhqfhv/ h{sorlwdqw od wdlooh uìgxlwh gx YDU qrxv qrxv vrpphv olyuìv ã xqh
dqdo|vh soxv vwuxfwxuhooh gh fh ghuqlhu > qrwuh dpelwlrq ìwdqw g*ìfodluhu qrv uìvxowdwv
ã od oxplëuh ghv fdudfwìulvwltxhv gx YDU hvwlpì1

5 Od pìwkrgrorjlh ghv YDU vwuxfwxuhov

O*lqwìuíw srxu ohv YDU/ qrq0vwuxfwxuhov sxlv vwuxfwxuhov/ ylhqw gh od fulwltxh gh
Vlpv vhorq odtxhooh od wkìrulh ìfrqrpltxh qh vhudlw sdv dvvh} suìflvh srxu srxyrlu
frpsoëwhphqw lghqwl�hu ohv jurv prgëohv vwuxfwxuhov1 Od sdudgh ghv YDU q*ìwdlw sdv
sduidlwhphqw frqydlqfdqwh srxu dxwdqw = rq wrpedlw doruv gdqv oh fdv h{wuíph gh od
erñwh qrluh vdqv dxfxqh lqwhusuìwdwlrq vwuxfwxuhooh srvvleoh1 Od vroxwlrq dgrswìh hvw
�qdohphqw fhooh gx YDU vwuxfwxuho1 Od whfkqltxh gx fkrl{ gh od frqwudlqwh g*lghq0
wl�fdwlrq ylhqw ghv wudydx{ gh Eodqfkdug hw Txdk^6` gdqv ohvtxhov vrqw glvwlqjxìv
xq fkrf g*r�uh hw xq dxwuh gh ghpdqgh/ oh suhplhu djlvvdqw vxu od surgxfwlrq ã
orqj whuph/ oh vhfrqg sdv1 Eodqfkdug hw Txdk xwlolvhqw fhv k|srwkëvhv vxu ohv fkrfv
g*r�uh hw gh ghpdqgh srxu lghqwl�hu ohv frpsrvdqwhv wudqvlwrluhv hw shupdqhqwhv gh
od surgxfwlrq1

Oh YDU txh qrxv uhwhqrqv hvw ìjdohphqw elydulì1 Lo lqfoxw surgxfwlrq lqgxvwulhooh
hw lq dwlrq1 Oh suhplhu fkrf/ dvvrflì ã o*lq dwlrq vrxv0mdfhqwh/ hvw dsshoì fkrf �pr0
qìwdluh� doruv txh oh vhfrqg/ d�hfwdqw od surgxfwlrq ã orqj whuph/ uhsuìvhqwh oh fkrf
�uìho�1 Oh fulwëuh g*lghqwl�fdwlrq hvw grqf od qhxwudolwì ã orqj whuph gx fkrf prqìwdluh
+gìwhuplqdqw o*lq dwlrq vrxv0mdfhqwh, vxu od surgxfwlrq1 Txh o*lq dwlrq vrxv0mdfhqwh
vrlw gìwhuplqìh sdu oh vhxo fkrf prqìwdluh q*hvw sdv wurs frqwudljqdqw sxlvtxh od sr0
olwltxh prqìwdluh hvw oh prqrsroh gh od edqtxh fhqwudoh1 Hq uhydqfkh soxvlhxuv dxwuhv
fkrfv grlyhqw soxv yudlvhpeodeohphqw lq xhqfhu o*lq dwlrq gh frxuw whuph +fkrf gh
�vfdolwì/ fkrf h{whuqh/ 111,1 Gdqv xq who frqwh{wh/ xqh lqwhusuìwdwlrq ghv fkrfv hq
whuphv gh fkrfv g*r�uh hw gh ghpdqgh sdudñw gl!floh1

514 Oh fdofxo ghv uìsrqvhv gx YDU

Frqvlgìurqv oh prgëoh dxwruìjuhvvli yhfwrulho g*ruguh s vxlydqw rü [| hvw gh gl0
phqvlrq q ìfulw vrxv od iruph vwuxfwxuhooh =

D+O,[| . f @ �| +4,

rü Y +�|, @ 	#/ pdwulfh gldjrqdoh/ hw D+O, @
SR

�'fD�O
� 1

Oh YDU +4, d o*ìfulwxuh vrxv iruph gh pr|hqqh preloh vxlydqwh =

[| @ �.G+O,�| +5,
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dyhf G+O, @
S
"

�'fG�O
� 1 Ìwdeolvvrqv oh olhq hqwuh fhv ìfulwxuhv hw ohv uìsrqvhv dx{

fkrfv1
Qrxv qrxv lqwìuhvvrqw lfl dx{ uìsrqvhv ã o*krul}rq grqqì v g*xqh yduldeohv [�c|

frqvìfxwlyhphqw ã xq fkrf xqlwdluh vxu od m
e6e frpsrvdqwh gh �|/ wrxw dxwuh ìoìphqw
gx v|vwëph odlvvì frqvwdqw1 Frqfuìwhphqw rq vlpxoh oh v|vwëph hq srvdqw ��c| @ 4
dyhf [|3� @ [|32 @ = = = @ [|3R @ 31 Ohv uìsrqvhv dx fkrf ��c| frpsrvhurqw od
m
e6e frorqqh gh od pdwulfh Gr / vrlw GW�cr/ lvvxh gh od uhsuìvhqwdwlrq hq pr|hqqhv
prelohv lq�qlhv +5, 1 Hq h�hw/ fhv pdwulfhv shxyhqw v*lqwhusuìwhu frpph Gr @

Yf|nr

Y#�
|
>

hw o*ìoìphqw gh od l
e6e oljqh hw gh od m
e6e frorqqh gh od pdwulfh Gr uhsuìvhqwhud
mxvwhphqw fhwwh uìsrqvh/ hq w. v/ gh [� ã xq fkrf ruwkrjrqdo vxu [� 1

G��cr @
C[�c|nr

C��c|

Fh vrqw fhv uìsrqvhv lqgltxdqw od uìdfwlrq ghv yduldeohv dx{ fkrfv txh o*ìfrqrplvwh
fkhufkhud d lqwhusuìwhu1 Pdlv frpphqw frqfuìwhphqw ohv rewhqlu B

Oh prgëoh hvw hvwlpì vrxv od iruph =

[| @ g.E+O,[| . h| +6,

rü Y +h|, @  hw E+O, @
SR

�'�E�O
� / hw E� @ D3�f D�1 Od uhsuìvhqwdwlrq PD+4, hvw

doruv =
[| @ � . F+O,h| +7,

dyhf F+O, @
S
"

�'fF�O
� 1 Lo gìfrxoh gh fh txl suìfìgh txh

h| @ D3�f �| +8,

hw txh
 @ S	#S

�

dyhf
S @ D3�f

Sxlvtxh ohv uìvlgxv h| vrqw xqh frpelqdlvrq olqìdluh ghv fkrfv �| +ìtxdwlrq +8,,/ hw
frpswh whqx ghv ìtxdwlrqv +7, hw +5, =

G+O, @ F+O,S +9,

515 Oh sureoëph gh o*lghqwl�fdwlrq

Oh sureoëph gh o*lghqwl�fdwlrq hvw gh gìwhuplqhu xq sdvvdjh xqltxh gh od iruph
uìgxlwh +6, ã od iruph vwuxfwxuhooh +4,1 Gdqv oh fdv jìqìudo/ q+qs. 4, . ?E?n��

2 sdud0

pëwuhv fdudfwìulvhqw od glvwulexwlrq/ gdqv oh vhfrqg/ lo | hq d q+q+s.4,.4,. ?E?n��
2

sdudpëwuhv1 Od iruph vwxfwxuhooh frpsuhqg grqf q2 sdudpëwuhv gh soxv txh qìfhvvdluh
srxu fdudfwìulvhu od irqfwlrq gh yudlvhpeodqfh > lo idxw wurxyhu q2 frqwudlqwhv g*lghqwl0
�fdwlrq1 Idfh ã xq who sureoëph/ od pìwkrgh kdelwxhooh hvw g*lpsrvhu ghv frqwudlqwhv
gh qxoolwì vxu ohv pdwulfhv gh frh!flhqwv ghv yduldeohv suìgìwhuplqìhv1 Pdlv fhwwh
whfkqltxh shxw íwuh vrxplvh ã od fulwltxh gh Vlpv vhorq odtxhooh rq glvsrvhudlw gh
wurs shx g*ìoìphqwv wkìrultxhv srxu lpsrvhu gh whoohv uhvwulfwlrqv1 F*hvw srxutxrl/
srxu o*lghqwl�fdwlrq g*xq YDU vwuxfwxuho ghv frqwudlqwhv vrqw lpsrvìhv vxu od pd0
wulfh gh yduldqfh0fryduldqfh ghv fkrfv +	#, dlqvl txh vxu od pdwulfh gh frh!flhqwv ghv
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yduldeohv frqwhpsrudlqhv +Df, hw2rx vxu ohv pxowlsolfdwhxuv gh orqj whuph +D+4,3�,1
V*djlvvdqw ghv frqwudlqwhv lpsrvìhv ã od pdwulfh gh yduldqfh0fryduldqfh ghv
fkrfv/ lo hvw vxssrvì txh fhwwh ghuqlëuh hvw gldjrqdoh/ f*hvw0ã0gluh txh ohv fkrfv vrqw
ruwkrjrqdx{1 Vl rq vxssrvh 	# @ L fhod lpsoltxh

 @ SS � +:,

Dsuëv fhwwh rsìudwlrq ?E?n��
2 sdudpëwuhv vrqw frqwudlqwv/ uhvwh0w0lo grqf ã wurxyhu

?E?3��
2 frqwudlqwhv vxssoìphqwdluhv1
O*remhw gh o*lghqwl�fdwlrq hvw gh gìwhuplqhu gh pdqlëuh xqltxh od pdwulfh

S @ D3�f txl shuphwwud gh gìgxluh ohv fkrfv ruwkrjrqdx{ +qrq revhuydeohv, ã sdu0
wlu ghv uìvlgxv +revhuydeohv, gx YDU +6,/ gh sdvvhu gh pdqlëuh xqltxh gh od iruph
uìgxlwh ã od iruph vwuxfwxuhooh1 Frqiurqwì ã xq sureoëph gh vrxv0lghqwl�fdwlrq fdu
ghydqw uìvrxguh xq v|vwëph gh ?E?n��

2 ìtxdwlrqv srxu q2 lqfrqqxhv/ ghv frqwudlqwhv
vxssoìphqwdluhv grlyhqw íwuh dmrxwìhv1 Fhv ghuqlëuhv ylhqqhqw grqf ghv k|srwkëvhv
idlwhv vxu ohv sdudpëwuhv1 Gdqv oh fdv oh soxv jìqìudo +sdu h{hpsoh Jdol^:`,/ fhv
frqwudlqwhv frqgxlvhqw ã o*dqqxodwlrq g*ìohphqwv wdqw gh od pdwulfh gh frxuw whuph
+frpsrvdqwhv l hw m gh od pdwulfh Gf, txh gh fhooh gh orqj whuph +frpsrvdqwhv n hw
o gh od pdwulfh G+4,,/ hw oh v|vwëph ã uìvrxguh srxu gìwhuplqhu S hvw oh vxlydqw =;A?

A=
^FfS `�c� @ 3

^F+4,S `&c, @ 3

SS � � @ 3

Oh fdv sduwlfxolhu/ rü ohv uhvwulfwlrqv vh olplwhqw ã lpsrvhu txh od pdwulfh ghv pxowl0
solfdwhxuv gh orqj whuph G+4, hvw wuldqjxodluh lqiìulhxuh +^F+4,S `&c, @ 3 srxu n ? o,
dlqvl txh  @ SS �/ hvw ehdxfrxs soxv idfloh ã wudlwhu1 Od gìwhuplqdwlrq gh S qh
qìfhvvlwh soxv od uìvroxwlrq g*xq v|vwëph: pdlv ylhqw lppìgldwhphqw gh od gìfrpsr0
vlwlrq gh Fkrohvnl gh F+4,F+4,�1 Oh v|vwëph hvw doruv mxvwh lghqwl�ì1 Dlqvl/ vdfkdqw
txh G+4, @ F+4,S +ìtxdwlrq +9,, hvw wuldqjxodluh lqiìulhxuh hw txh  @ SS �/ hw
sxlvtxh sdu dloohxuv  hw F+4, vrqw frqqxv/ S hvw rewhqxh dlvìphqw ã sduwlu gh od
gìfrpsrvlwlrq gh Fkrohvnl/ sdu gì�qlwlrq od pdwulfh wuldqjxodluh lqiìulhxuh whooh txh

G+4,G+4,� @ F+4,SS �F+4,�

@ F+4,F+4,�

Hq h�hw/ srxu wrxwh pdwulfh T whooh txh =

TT� @ F+4,F+4,�

rq d T @ G+4, @ F+4,S hw grqf =

S @ F+4,3�T

Hq sduwlfxolhu/ oh fdv elydulì/ srxu ohtxho xqh vhxoh frqwudlqwh +sxlvtxh ?E?3��
2 @ 4,

vx!w ã o*lghqwl�fdwlrq ghv ghx{ fkrfv ruwkrjrqdx{ ��c| hw �2c|/ uhylhqw qìfhvvdluhphqw
dx fdv gdqv ohtxho od pdwulfh ghv pxowlsolfdwhxuv hvw wuldqjxodluh lqiìulhxuh1

Fh ghuqlhu fdv vhud oh qrwuh1 Qrwuh dwwhqwlrq sruwhud vxu ohv uìsrqvhv Gr txl fdudf0
wìulvhurqw ohv uìsrqvhv gh od surgxfwlrq hw gh o*lq dwlrq +[�c| hw[2c| gdqv ohv qrwdwlrqv
suìfìghqwhv, ã qrv ghx{ fkrfv lqgìshqgdqwv ��c| hw �2c|1 Od frqwudlqwh g*lghqwl�fdwlrq
ylhqgud gh qrwuh gì�qlwlrq gh o*lq dwlrq vrxv0mdfhqwh1

:fh txl shxw íwuh orqj srxu oh fdofxo ghv ìfduwv0w|sh = xq who v|vwëph grlw íwuh uìvrox ã fkdtxh
wludjh1
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516 O*lq dwlrq vrxv0mdfhqwh = gì�qlwlrq hw fdofxo

51614 Gì�qlwlrq gh o*lq dwlrq vrxv0mdfhqwh hw frqwudlqwh g*lghqwl�fdwlrq

Ohv vìulhv gh surgxfwlrq lqgxvwulhooh hw gh sul{ vrqw lvvxhv ghv sulqflsdx{ lqglfd0
whxuv ìfrqrpltxhv gh o*RFGH +vrxufh Gdwdvwuhdp,;1 Oh orjdulwkph gh o*lqglfh gh od
surgxfwlrq lqgxvwulhooh +||, hw o*lq dwlrq +�|, vrqw vwdwlrqqdluhv hq gl�ìuhqfh hw qrq
frlqwìjuìhv1 Qrxv uhwhqrqv grqf xq YDU hq gl�ìuhqfh/ g*ruguh s dyhf[| @ +�|| ��|,/
w @ 4> W 1 Od uhsuìvhqwdwlrq +5, v*ìfulw doruv =#

�||
��|

$
@

#
��
�2

$
.

#
G��+O, G�2+O,
G2�+O, G22+O,

$#
��c|
�2c|

$
+;,

dyhf G��+O, @
S
"

6'fG��c6O
61 O*dffurlvvhphqw gh o*lq dwlrq vh gìfrpsrvh

��| @ �2 .G2�+O,��c| .G22+O,�2c|

Rq gì�qlw �2c| frpph ìwdqw fhoxl ghv ghx{ fkrfv uhvshfwdqw od frqwudlqwh gh qhxwudolwì
ã orqj whuph1 Lo hq gìfrxoh qdwxuhoohphqw txh o*dffurlvvhphqw gh o*lq dwlrq vrxv0
mdfhqwh +�r�| , hvw

��r�| @ �2 .G22+O,�2c|

Hq g*dxwuhv whuphv o*lq dwlrq vrxv0mdfhqwh hvw od frpsrvdqwh gh o*lq dwlrq

revhuyìh dvvrflì ã �2c|/ oh fkrf txl q*d sdv g*lq xhqfh ã orqj whuph vxu od surgxf0
wlrq1

Frpph ohv yduldeohv hqgrjëqhv vrqw vwdwlrqqdluhv hq gl�ìuhqfh/ oh fkrf �2c| q*d
sdu gì�qlwlrq dxfxq h�hw ã orqj whuph vxu �|| pdlv qrxv vrxkdlwrqv txh fhwwh
frqwudlqwh gh qhxwudolwì vrlw yìul�ìh sdu || hq qlyhdx1 F*hvw srxutxrl od frqwudlqwh
v*ìfulw G�2+4, @

S
"

6'fG�2c6 @ 3/ f*hvw0ã0gluh txh oh frlq vxsìulhxu gurlw gh G+4, hvw
qxo rx/ hq g*dxuhv whuphv/ txh G+4, @ D+4,3� hvw wuldqjxodluh lqiìulhxuh<1 Fhwwh
ghuqlëuh frqwudlqwh/ lvvxh gh od gì�qlwlrq gh o*lq dwlrq vrxv0mdfhqwh/ vhud xwlolvìh srxu
uìvrxguh qrwuh sureoëph g*lghqwl�fdwlrq1

51615 Oh fdofxo gh o*lq dwlrq vrxv0mdfhqwh hw od gìfrpsrvlwlrq klvwrultxh

gh od suìylvlrq frqglwlrqqhooh

O*remhw g*xqh gìfrpsrvlwlrq klvwrultxh hvw gh vlpxohu g|qdpltxhphqw oh prgëoh
hq suìylvlrq srxu xq krul}rq grqqì w.v/ frqglwlrqqhoohphqw ã o*lqirupdwlrq glsrqleoh
hq w/ d�q gh phwwuh hq ìylghqfh od sduw gh fkdfxq ghv fkrfv gdqv o*ìyroxwlrq klvwrultxh
ghv vìulhv1 Od uhsuìvhqwdwlrq hq pr|hqqh preloh shxw grqf íwuh uììfulwh d�q gh vìsduhu
o*huuhxu gh suìylvlrq/ h{soltxìh sdu ohv fkrfv gh w.4 ã w. v/ gh od suìylvlrq edvìh vxu
o*lqirupdwlrq glvsrqleoh hq w1 Frqqdlvvdqw o*lpsruwdqfh gh fkdfxq ghv fkrfv/ lo hvw
doruv srvvleoh g*h{dplqhu txhooh vhudlw o*ìyroxwlrq g*xqh vìulh vl o*xq ghv fkrfv ìwdlw
plv ã }ìur1 O*lq dwlrq vrxv0mdfhqwh vhud rewhqxh gh od vruwh hq dqqxodqw oh fkrf ��1

;Ohv vìulhv h�hfwlyhphqw xwlolvìhv vrqw srxu o*Doohpdjqh gh o*Rxhvw =ZJFS1111I +lqglfh ghv sul{ ã
od frqvrppdwlrq wrxv pìqdjhv, hw ZJLQSH[FJ +surgxfwlrq lqgxvwulhooh kruv frqvwuxfwlrq, > srxu
od Iudqfh = IUFS1111I +lqglfh ghv sul{ ã od frqvrppdwlrq wrxv pìqdjhv/ edvh 4<<3, hw IULQSURGJ
+surgxfwlrq lqgxvwulhooh kruv frqvwuxfwlrq, hw srxu oh Ur|dxph0Xql = XNFS1111I +lqglfh ghv sul{ gh
gìwdlo wrxv elhqv, hw XNLQSURGJ +surgxfwlrq lqgxvwulhooh wrwdoh,1 Srxu v*dvvxuhu gh od frkìuhqfh
gh o*hqvhpeoh gh od sìulrgh/ qrxv dyrqv suìiìuì Doohpdjqh gh o*Rxhvw ã o*Doohpdjqh wrwdoh1 O*ìfduw
oh soxv lpsruwdqw +doodqw mxvtx*ã xq srlqw hw ghpl vxu oh jolvvhphqw dqqxho, sruwh vxu o*lq dwlrq > lo
hvw odujhphqw uìvrueì gëv 4<<71

<Frpph �Eu�f| ' #| hw f| ' (Eu�#| srxu wrxw #|/ doruv �Eu�(Eu� ' U1

:



VlG�Wcr hvw od l
e6e oljqh ghGr/ o*huuhxu gh suìylvlrq gh [�c| hq w.v/'�c|nr @ [�c|nr�
H|+[�c|nr,/ rü H| hvw o*hvsìudqfh frqglwlrqqhooh ã o*lqirupdwlrq hq w/ v*ìfulw +hq vxlydqw
Vlpv^46`, =

'�c|nr @
r[

j'�

G�Wcj�|nr3j +<,

fdu

H|+[�c|nr, @
"[

j'rn�

G�Wcj�|nr3j . �� +43,

Hq surmhwdqw ã xq krul}rq v/ [�c|nr vh gìfrpsrvh =

[�c|nr @ '�c|nr .H|+[�c|nr,

vrlw hqfruh

[�c|nr @
r3�[
j'f

G�Wcj�|nr3j .
"[
j'r

G�Wcj�|nr3j . �� +44,

@
r3�[
j'f

G��cj��c|nr3j .
r3�[
j'f

G�2cj�2c|nr3j .
"[
j'r

G�Wcj�|nr3j . �� +45,

Ohv ìtxdwlrqv +44, hw +45, h{solflwhqw od gìfrpsrvlwlrq gh [�c|nr hqwuh o*huuhxu gh
suìylvlrq '�c|nr hw od wudmhfwrluh gh uìiìuhqfh1 Od frqwulexwlrq gh fkdtxh lqqrydwlrq
ã o*ìyroxwlrq klvwrultxh gh od vìulh dssdudñw dlqvl fodluhphqw1 Hwdqw grqqìh od sur0
mhfwlrq frqglwlrqqhooh/ prgl�hu o*ìyroxwlrq gh �| uhqg doruv srvvleoh xqh �uììfulwxuh�
gh o*klvwrluh1 Rq d yx txh o*lq dwlrq vrxv0mdfhqwh hvw rewhqxh hq qh uhwhqdqw txh
od frpsrvdqwh vwuxfwxuhooh gh o*lq dwlrq/ �2c|1 Qrwuh remhw hvw grqf gh uhfrqvwlwxhu
o*ìyroxwlrq sdvvìh gh o*lq dwlrq hq dqqxodqw ��c|1 O* dmrxw g*xq qrxyhdx fkrf +fruuljì
gh o*h�hw gh ��c|, ã od wudmhfwrluh gh uìiìuhqfh shuphw �qdohphqw oh fdofxo o*lq dwlrq
vrxv0mdfhqwh1

��r�| @
r3�[
j'f

G22cj�2c|nr3j .
"[
j'r

G2Wcj�|nr3j . �2 +46,

6 Uìvxowdwv

Qrxv vxssrvrqv txh ghx{ vruwhv g*lqqrydwlrqv shxyhqw lq xhqfhu od surgxfwlrq
hw o*lq dwlrq phvxuìh doruv txh yudlvhpeodeohphqw o*ìfrqrplh hvw shuwxueìh sdu xq
qrpeuh soxv lpsruwdqw gh fkrfv1 Fhwwh k|srwkëvh lpsoltxh/ g*xqh sduw/ tx*xq vhxo
w|sh gh fkrf frppdqghudlw o*lq dwlrq vrxv0mdfhqwh/ fh txl shxw sdudñwuh udlvrqqdeoh/
hw/ g*dxwuh sduw/ tx*lo q*h{lvwhudlw tx*xq vhxo fkrf uìho/ fh txl o*hvw vxuhphqw prlqv1
Pdlv sxlvtxh qrwuh fhqwuh g*lqwìuíw hvw o*lq dwlrq/ rq shxw hvsìuhu txh fhwwh ghu0
qlëuh uhvwulfwlrq qh shuwxuehud sdv wurs ohv uìvxowdwv píph vl fhod uhqg soxv lqfhuwdlq
o*lqwhusuìwdwlrq gx fkrf uìho1

Hq sudwltxh/ qrwuh prgëoh YDU d ohv fdudfwìulvwltxhv vxlydqwhv1 Hq suhplhu olhx/
ã od oxplëuh ghv whvwv D1L1F1/ oh qrpeuh gh uhwdugv hvw �{ì ã 9 srxu od Iudqfh dlqvl
txh oh Ur|dxph0Xql hw ã < srxu o*Doohpdjqh1 Hq vhfrqg olhx ghv yduldeohv lqglfdwulfhv
phqvxhoohv rqw ìwì lqwurgxlwhv1

Od sìulrgh g*hvwlpdwlrq v*ìwhqg gx gìexw 4<:7 ã od �q 4<<91 Fh fkrl{ d ìwì glfwì
sdu xqh suìrffxsdwlrq grxeoh = gh urexvwhvvh dx fkrl{ ghv frpsrvdqwhv gìwhuplqlvwhv
hw gh sodxvlelolwì ìfrqrpltxh ghv uìvxowdwv1 Vxu oh suhplhu srlqw/ od sìulrgh uhwhqxh hvw

;



fhooh srxu odtxhooh dxfxqh whqgdqfh gìwhuplqlvwh q*hvw vljql�fdwlyh431 Qrwdpphqw vxu
orqjxh sìulrgh/ od suìvhqfh rx o*devhqfh g*xqh whooh whqgdqfh shxw sduirlv frqvlgìud0
eohphqw fkdqjhu ohv uìvxowdwv1 Frqfhuqdqw oh vhfrqg srlqw/ xqh olplwh gh od surfìgxuh
jìqìudohphqw uhwhqxh hvw o*devhqfh gh ydolgdwlrq h{ srvw gh od vìulh g*lq dwlrq gh
frxuw whuph fdofxoìh sdu oh prgëoh1 Hq uhwhqdqw o*lgìh txh fhwwh ghuqlëuh grlw ìyroxhu
hq skdvh dyhf oh f|foh/ qrxv fkrlvlurqv oh prgëoh srxu ohtxho od fruuìodwlrq hqwuh od
sduwlh f|foltxh gh o*lq dwlrq revhuyìh hw ohv whqvlrqv vxu ohv fdsdflwìv gh surgxfwlrq
hvw od phloohxu1

614 Uìsrqvhv dx{ fkrfv

Ohv vìulhv gh judskltxhv 4 ã 6 lqgltxhqw ohv uìsrqvhv gh o*lq dwlrq sxlv gh od
surgxfwlrq ã xq fkrf g*xq ìfduw0w|sh vxu ��c| hw �2c|1 O*devflvvh uhsuìvhqwh oh whpsv
hq prlv hw o*rugrqqìh oh orjdulwkph ghv vìulhv1 Ohv ìfduw0w|shv vrqw rewhqxv sdu od
pìwkrgh gh Prqwh Fduor dyhf 833 wludjhv +dyhf xq lqwhuydooh gh frq�dqfh gh soxv rx
prlqv ghx{ ìfduw0w|shv,441

Joredohphqw rq uhpdutxh txh ohv uìvxowdwv vrqw uhodwlyhphqw surfkhv g*xq sd|v
ã o*dxwuh1 Dlqvl/ v*djlvvdqw gh o*lq dwlrq/ oh fkrf prqìwdluh �2c| d xq h�hw shupdphqw
hw vljql�fdwli > fh txl hvw frkìuhqw dyhf o*lgìh vhorq odtxhooh fhwwh frpsrvdqwh hvw
fhqvìh frppdqghu o*ìyroxwlrq gh orqj whuph gh o*lq dwlrq1 O*h�hw vh vwdelolvh dvvh}
udslghphqw/ dx erxw g*xq dq ã ghx{ dqv hqylurq1 Frqfhuqdqw o*lpsdfw gx fkrf uìho
��c|/ od vwdelolvdwlrq gh o*lpsdfw hvw dwwhlqwh gdqv ghv gìodlv dvvh} surfkhv/ ã xq qlyhdx
oìjëuhphqw vxsìulhxu ã }ìur1 Srxu ohv wurlv sd|v/ rq qh shxw sdv uhmhwhu o*k|srwkëvh
txh o*lpsdfw q*hvw sdv vljql�fdwlyhphqw gl�ìuhqw gh }ìur1

Lo d ìwì lpsrvì txh �2c| q*dlw sdv g*h�hw gh orqj whuph vxu oh qlyhdx gh od surgxfwlrq
lqgxvwulhooh1 Lo uhvvruw ghv uìsrqvhv dx{ fkrfv txh ��c| q*d sdv g*h�hw vwdwlvwltxhphqw
vljql�fdwli ã orqj whuph vxu o*lq dwlrq451 Fhwwh sursulìwì shuphw grqf xqh glvwlqfwlrq
fodluh gh o*h�hw ã orqj whuph ghv fkrfv = ��c| vxu od surgxfwlrq lqgxvwulhooh hw �2c|
vxu o*lq dwlrq phvxuìh1 Txh fhwwh fdudfwìulvwltxh vrlw yìul�ìh h{ srvw vdqv dyrlu ìwì
suìdodeohphqw lpsrvìh prqwuh oh elhq irqgì gx fulwëuh g*lghqwl�fdwlrq1

V*djlvvdqw gh od surgxfwlrq/ sxlvtxh od frqwudlqwh gh qhxwudolwì hvw lpsrvìh ã orqj
whuph/ oh frxuw whuph uhvwh oleuh1 Oh fkrf �2c| txl/ sdu frqvwuxfwlrq/ hvw qhxwuh ã
orqj whuph vxu od surgxfwlrq/ q*d mdpdlv g*h�hw vljql�fdwli1 O*lpsdfw gh fh fkrf vh
vwdelolvh dvvh} udslghphqw1 Oh uhodwlyhphqw frxuw ghodl g*dmxvwhphqw ã od vlwxdwlrq
gh orqj whuph shxw vxjjëuhu xqh frxueh gh Skloolsv surfkh gh od yhuwlfdoh frpph xq
uhwrxu udslgh ã fhwwh vlwxdwlrq g*ìtxloleuh1

^Lqvìuhu judskltxhv 4 ã 6`

Sxlvtxh ohv uìsrqvhv gìshqghqw ghv fdudfwìulvwltxhv ghv YDU hvwlpìv/ hvtxlvvrqv
ã sduwlu gh fhv ghuqlëuhv xqh h{solfdwlrq soxv dqdo|wltxh +soxv vwuxfwxuhooh, gh o*ìyr0

43Gh píph/ qrxv q*dyrqv sdv fkhufkì ã �vwdwlrqqdulvhu� ohv vhulhv sdu o*lqwurgxfwlrq g*ìyhqwxhoohv
uxswxuhv gdqv ohv frqvwdqwhv1 O*lgìh jìqìudoh ìwdqw gh qh sdv �shuwxuehu� o*lghqwl�fdwlrq ghv fkrfv
vwrfkdvwltxhv sdu o*lqwurgxfwlrq gh fkrfv gìwhuplqlvwhv1

44Yrlu hq dqqh{h srxu oh gìwdlo ghv fdofxov1
45Frpph lo d ìwì lpsrvì sdu od frqwudlqwh gh qhxwudolwì txh #2c| qh frppdqgh sdv ã orqj whuph +|

hw txh sdu dloohxuv oh v|vwëph q*hvw sdv frlqwìjuì/ +| hvw orjltxhphqw gìwhuplqì ã orqj whuph sdu #�c|1
Hq uhydqfkh od qhxwudolwì ã orqj whuph gh #

�c| vxu Z| q*hvw qxoohphqw dvvxuìh1 Pdlv txh o*lq dwlrq
revhuyìh sxlvvh íwuh lq xhqfì ã orqj whuph sdu #�c| uhphwwudlw wrwdohphqw hq fdxvh od surfìgxuh
g*lghqwl�fdwlrq1 Gh píph dxfxqh frqwudlqwh qh sruwh vxu oh frxuw2pr|hq whuph1
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oxwlrq ghv uìsrqvhv1 Oh YDU gh orqj whuph v*ìfulw dyhf �+| hw �+| ohv whqgdqfhv gh
orqj whuph gh uhvshfwlyhphqw || hw �|

�+| @ E+c++4,�+| .E+cZ+4,�Z|

�Z| @ EZc++4,�+| .EZcZ+4,�Z|

grqw ohv pdwulfhv g*lpsdfw gh orqj whuph E+4, vrqw ohv vxlydqwhv =

E+c++4, E+cZ+4, EZc++4, EZcZ+4,

Doohpdjqh �3> 43
E3fcef�

3> 9<
Efc�H�

3> 36
EfcHH�

�7> 43
E3.c.e�

Iudqfh �3> 38
E3fc2D�

4> 59
Efc.f�

3> 37
E�cDf�

�5> 68
E3.cH2�

Ur|dxph0Xql �3> 63
E3�cS��

3> 79
EfceS�

3> 36
EfceH�

�4> ;8
E3Sc�b�

Ohv frh!flhqwv gh yduldqfh0fryduldqfh ghv uìvlgxv vrqw uhvshfwlyhphqw =

�c� �c2 2c2

Doohpdjqh 5> 66 3> 349 3> 37

Iudqfh 4> :9 3> 357 3> 37

Ur|dxph0Xql 5> 47 �3> 33: 3> 37

Sdu dloohxuv/ oh surfhvvxv g*ruwkrjrqdolvdwlrq frqgxlw dx{ pdwulfhv gh sdvvdjh
vxlydqwhv/ dyhf S�c� od frpsrvdqwh l> m gh od pdwulfh S =

S�c� S�c2 S2c� S2c2
Doohpdjqh 4> 86 �3> 36 3> 34 3> 54

Iudqfh 4> 66 �3> 3; 3> 36 3> 54

Ur|dxph0Xql 4> 79 �3> 3: 3> 35 3> 77

Oh fdudfwëuh suhvtxh gldjrqdo gh od pdwulfh gh sdvvdjh/ srxu ohv gl�ìuhqwv sd|v/
lqgltxh o*h�hw suìsrqgìudqw gh ��c| vxu od surgxfwlrq hw gh �2| vxu o*lq dwlrq/ gëv oh
frxuw whuph +yrlu ìtxdwlrqv +9, hw +;, dlqvl txh judskltxhv 4 ã 6,1

Ohv vwuxfwxuhv ghv pdwulfhv E+4, hw S vhurqw gìwhuplqdqwhv srxu o*ìydoxdwlrq
gx pxowlsolfdwhxu gh orqj whuph/ G+4, @ F+4,S 1 Fh ghuqlhu d od iruph dqdo|wltxh
vxlydqwh =

olp
&3<"

Y+|n&

Y#�c|
@ G�c�+4, @

�
{ i+4�EZcZ+4,,S�c� .E+cZ+4,S2c�j

olp
&3<"

Y+|n&

Y#2c|
@ G�c2+4, @

�
{ i+4�EZcZ+4,,S�c2 .E+cZ+4,S2c2j @ 3

olp
&3<"

YZ|n&

Y#�c|
@ G2c�+4, @

�
{ iEZc++4,S�c� . +4�E+c++4,,S2c�j

olp
&3<"

YZ|n&

Y#2|
@ G2c2+4, @

�
{ iEZc++4,S�c2 . +4�E+c++4,,S2c2j

rü � @ mL �E+4,m @ +4�E+c++4,,+4�EZcZ+4,,�E+cZ+4,EZc++4,
Rq shxw qrwhu od uhodwlyh sur{lplwì gdqv od vwuxfwxuh ghv pdwulfhv E+4, g*xq sd|v

ã o*dxwuh/ hq uhohydqw hq sduwlfxolhu ohv ghx{ srlqwv frppxqv vxlydqwv1 Od idleohvvh gh
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o*lpsdfw ã orqj whuph gh od surgxfwlrq vxu o*lq dwlrq/ oh whuph EZc++4,/ hw o*lpsruwdqfh
gx whuph 4�EZcZ+4, txl whqg ã uìgxluh ohv uìsrqvhv gh o*lq dwlrq dx{ fkrfv1 Od ydohxu
ìohyìh ghv pdwulfhv g*lpsdfw EZcZ+4,

46 hvw ã uholhu ã ghv pxowlsolfdwhxuv g|qdpltxhv
olp

&3<"

YZ|n&

Ye2c|
@ +4 � EZcZ+4,,

3� soxv idleohv srxu o*lq dwlrq/ vxjjìudqw sdu od píph

xqh soxv iruwh shuvlvwdqfh gh od surgxfwlrq1 Frpswh whqx gh od idleohvvh ghv ìoìphqwv
kruv gldjrqdoh gh S / oh fkrf ��| d wuëv shx g*lpsdfw vxu o*lq dwlrq/ od uìsrqvh gh orqj
whuph gh od surgxfwlrq dx fkrf ��| vhud surfkh gh vd ydohxu lqlwldoh/ vrlw S�c�1 Od
ydohxu gh S�c� @ ^�c�`

�*2/ hw grqf od yduldqfh ghv uìvlgxv gh o*ìtxdwlrq gh surgxfwlrq
+dlqvl txh +4�E+c++4,,

3�,/ h{soltxh dlqvl o*dpsohxu ã orqj whuph gh od uìsrqvh gh od
surgxfwlrq dx fkrf uìho1 O*h�hw gx fkrf prqìwdluh �2c| vxu o*lq dwlrq uhvwh idleoh hq
udlvrq gh od soxv idleoh ydohxu gh S2c2 hw gh o*h�hw plqrudqw gh +4�EZcZ+4,,1

Oh pxowlsolfdwhxu Y+|
Y#2c|

k
YZ|
Y#2c|

l
3�

@ Y+|
YZ|

+yrlu judskltxhv 7 ã 9, txl lqgltxh o*h�hw
uhodwli g*xq fkrf prqìwdluh vxu od surgxfwlrq hw o*lq dwlrq d xqh grxeoh lqwhusuìwdwlrq
vxlydqw o*krul}rq uhwhqx1 Ã euëyh ìfkìdqfh/ vrq dpsohxu qrxv irxuqlw xqh lqglfdwlrq
vxu od shqwh gh od frxueh g*duelwudjh hqwuh furlvvdqfh hw lq dwlrq ã frxuw whuph hw
grqf o*lpsruwdqfh gh o*h�hw Skloolsv dlqvl phvxuì = xq pxowlsolfdwhxu gh frxuw whuph
lpsruwdqw hvw v|qrq|ph g*xq h�hw Skloolsv vhqvleoh hw grqf g*xqh shqwh idleoh gh od
frxueh gh Skloolsv + Y+|YZ|

@ 3 vljql�h txh od frxueh gh Skloolsv hvw yhuwlfdoh,1 Ã orqj
whuph/ oh whpsv qìfhvvdluh srxu txh oh pxowlsolfdwhxu vrlw surfkh gh }ìur ìydoxh oh
ghodl gh uhwrxu ã od frxueh gh Skloolsv gh orqj whuph1 Dlqvl/ o*Doohpdjqh vhpeohudlw
íwuh o*ìfrqrplh srxu odtxhooh o*h�hw gh frxuw whuph hvw oh soxv lpsruwdqw hw txl vhudlw
od soxv orqjxh ã vh vwdelolvhu/ vrlw dx erxw g*xq shx soxv gh ghx{ dqqìhv1 Dx frqwudluh
xqh vhxoh dqqìh vx!udlw dx Ur|dxph0Xql srxu uhwurxyhu vrq ìtxloleuh ã od vxlwh gh
fh fkrf prqìwdluh1 Od Iudqfh hvw gdqv xqh vlwxdwlrq lqwhupìgldluh dyhf xq ghodl g*xq
dq hw ghpl1

^Lqvìuhu judskltxhv 7 ã 9`

615 Gìfrpsrvlwlrq gh od yduldqfh

O*huuhxu gh suìylvlrq ã o*krul}rq v hvw o*ìfduw hqwuh od vìulh revhuyìh hw od suìylvlrq
ã o*krul}rq gh w.v sìulrghv rewhqxh ã sduwlu gh od uhsuìvhqwdwlrq +5,1 Fhwwh huuhxu hvw
wrxw dxwdqw oh idlw gh od frpsrvdqwh vwuxfwxuhooh txh qrq vwuxfwxuhooh1 Srxu fkdfxqh
ghv vìulhv/ hvw grqf fdofxoì oh srxufhqwdjh gh od yduldqfh gh o*huuhxu gh suìylvlrq gþ
dx fkrf prqìwdluh �2c| +yrlu ìtxdwlrq +47,,471

Gìfrpsrvlwlrq gh od yduldqfh = srxufhqwdjh gh od yduldqfh h{soltxìh sdu �2c|1

46ã udssurfkhu ghv uìvxowdwv gh Nlqj hw Zdwvrq^43` vxu ohv Hwdwv0Xqlv1
47Oh prgh gh fdofxo hvw suìvhqwì hq dqqh{h1
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krul}rq Doo1 Iu1 U0X
|| �| || �| || �|

4 3> 36 <<> 85 3> 67 <:> <5 3> 56 <<> ;:

5 4> 6; <;> << 3> 58 <9> 46 3> 76 <<> 63

6 5> 5< <;> 95 3> 4; <8> 49 3> 6< <<> 5<

7 5> 33 <:> 8: 3> 88 <5> ;: 3> 88 <<> 4<

; 4> 3; <9> <8 3> 5< <4> 5; 3> 6; <:> 9:

45 3> ;3 <9> 34 3> 4; ;<> :; 3> 5: <:> :9

57 3> 69 <8> 6: 3> 3; ;:> ;; 3> 47 <;> 58

7; 3> 4: <7> :5 3> 37 ;9> 7< 3> 3: <;> 88

453 3> 3: <7> 3< 3> 35 ;8> 76 3> 36 <;> :;

573 3> 36 <6> ;4 3> 34 ;8> 36 3> 34 <;> ;9

Sdu frqvwuxfwlrq/ srxu xqh vìulh grqqìh/ od vrpph ghv frqwulexwlrqv ghv ghx{
fkrfv ydxw 433 ( +oh frpsoìphqwdluh ã 433 grqqh od frqwulexwlrq gh ��c|,1 Sxlvtxh od
frqwudlqwh g*lghqwl�fdwlrq lpsrvh o*lqgìshqgdqfh ã orqj whuph gh || ylv0ã0ylv gh �2c|/
vd frqwulexwlrq ã || grlw íwuh surfkh gh }ìur ã orqj whuph1 Oh frxuw2pr|hq whuph q*hvw
sdv frqwudlqw/ rq revhuyh qìdqprlqv txh od suhvtxh wrwdolwì gh od yduldqfh gh �| hvw
h{soltxìh sdu �2c|1 Frpswh whqx gh o*devhqfh g*h�hw vljql�fdwli gh ��c| vxu o*lq dwlrq/
fh q*hvw sdv vxusuhqdqw1

7 O*lq dwlrq vrxv0mdfhqwh

O*lq dwlrq vrxv0mdfhqwh +�r�| ,/ frpsrvdqwh gh o*lq dwlrq h{soltxìh sdu oh vhxo fkrf
qhxwuh ã orqj whuph vxu od surgxfwlrq +�2c|,/ v*rewlhqw sdu o*dqqxodwlrq gh ��c| gdqv
o*ìtxdwlrq +45,/ f*hvw0ã0gluh hq whuphv ìfrqrpltxhv dsuëv o*ìolplqdwlrq gh od frp0
srvdqwh fruuìoìh dyhf od surgxfwlrq lqgxvwulhooh1 Qrxv h{dplqhurqv vxffhvvlyhphqw
o*lq dwlrq vrxv0mdfhqwh sxlv o*lq dwlrq gh frxuw whuph1

Ohv judskltxhv : ã < suìvhqwhqw +hq jolvvhphqwv dqqxhov, o*lq dwlrq revhuyìh hw
o*lq dwlrq vrxv0mdfhqwh gdqv ohv wurlv sd|v vrxv uhyxh481 Hq suhplëuh revhuydwlrq/
ohv ghx{ vìulhv rqw oh soxv vrxyhqw ghv ìyroxwlrqv dvvh} surfkhv/ fh txl vhpeoh qdwx0
uho sxlvtxh o*lq dwlrq vrxv0mdfhqwh uhsuìvhqwh od whqgdqfh �orxugh� gh o*lq dwlrq > gh
píph txh o*lq dwlrq vrxv0mdfhqwh suhqg elhq hq frpswh ohv uhwrxuqhphqwv gh o*lq d0
wlrq revhuyìh1 Fh txl q*hvw jxëuh vxusuhqdqw sxlvtxh o*lq dwlrq vrxv0mdfhqwh frpsuhqg
xqh whqgdqfh gìwhuplqlvwh +yrlu ìtxdwlrq +46,, hw txh/ sdu dloohxuv/ oh fkrf prqìwdluh
h{soltxh wuëv odujhphqw o*ìyroxwlrq gh o*lq dwlrq1 Oh soxv vrxyhqw/ gdqv ohv sìulrghv
gh gìvlq dwlrq +vxuwrxw gx gìexw ghv dqqìhv 4<;3, o*lq dwlrq vrxv0mdfhqwh h{fëgh
o*lq dwlrq revhuyìh doruv txh o*lqyhuvh vh surgxlw gdqv ohv sìulrghv gh iruwh uhsulvh
gh o*lq dwlrq > qrwdpphqw gdqv od sìulrgh 4<:604<:8 srxu odtxhooh oh fkrf sìwurolhu
dssdudñw fodluhphqw1 Rq qrwh/ hq rxwuh/ srxu oh Ur|dxqh0Xql/ txh fhw ìfduw uhvwh
qrwdeoh shqgdqw od pdmhxuh sduwlh ghv dqqìhv 4<;3/ hq udlvrq yudlvhpeodeohphqw gh
fkrfv g*r�uh idyrudeohv +Txdk hw Ydkh|^45`,1 Hq Doohpdjqh/ od uìxql�fdwlrq gh 4<<3/
txl shxw v*lqwhusuìwhu frpph xq fkrf gh ghpdqgh lpsruwdqw/ srxvvh ylvleohphqw
o*lq dwlrq revhuyìh dx0ghvvxv gh o*lq dwlrq vrxv0mdfhqwh1 Dx ghexw ghv dqqìhv 4<<3/
oh fkrf hq sduwlh devrueì/ ohv ghx{ vìulhv uhwurxyhqw ghv ìyroxwlrqv frqfrplwdqwhv1

48Sxlvtxh oh YDU hvw hvwlpì hq gl�ìuhqfh/ oh qlyhdx gh o*lq dwlrq vrxv0mdfhqwh qh shxw íwuh frqqx
gluhfwhphqw1 Oh fkrl{ gx gìexw gh od sìulrgh g*hvwlpdwlrq d grqf ìjdohphqw ìwì who txh o*lq dwlrq
qrq0vwuxfwxuhooh sxlvvh íwuh udlvrqqdeohphqw frqvlgìuìh frpph wuëv idleoh1
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Srxu o*dqqìh 4<<6/ o*ìfduw qìjdwli hqwuh lq dwlrq revhuyìh hw lq dwlrq vrxv0mdfhqwh hvw
soxv surqrqfì hq Iudqfh tx*hq Doohpdjqh/ fh txl shxw sdudñwuh vxusuhqdqw dx suhplhu
derug1

G*xqh pdqlëuh jìqìudoh/ rq v*dwwhqg/ d sulrul/ ã fh txh o*lq dwlrq revhuyìh h{fëgh
o*lq dwlrq vrxv0mdfhqwh hq sìulrgh g*dffìoìudwlrq gh od ghpdqgh hw ã o*lqyhuvh hq sì0
ulrgh gh idleoh furlvvdqfh rx gh uìfhvvlrq > hq g*dxwuhv whuphv ã fh txh o*lq dwlrq
gh frxuw whuph fdofxoìh frpph o*ìfduw gh o*lq dwlrq vrxv0mdfhqwh ã o*lq dwlrq gh
phvxuìh vrlw surf|foltxh1 Srxu fhwwh udlvrq vrqw suìvhqwìv vxu ohv píphv judskltxhv
+yrlu judskltxhv : ã <, lq dwlrq gh frxuw whuph hw WXF/ hqwuh ohvtxhov xqh fruuìodwlrq
srvlwlyh hvw dwwhqgxh1 Fhwwh sursulìwì hvw h�hfwlyhphqw yìul�ìh srxu ohv wurlv sd|v/
fh txl gh fh srlqw gh yxh ydolgh qrv fdofxov g*lq dwlrq vrxv0mdfhqwh1 V*djlvvdqw ghv
ìfrqrplhv doohpdqgh hw iudqêdlvh txl rqw vxel hq 4<<6 xq fkrf g*dpsohxu vlplodluh/
rq v*dwwhqgudlw ã fh txh ohxuv lq dwlrqv gh frxuw whuph vh uhgxlvhqw gdqv gh píphv
sursruwlrqv > ru fh q*hvw sdv oh fdv1 Lo idxw grqf uhyhqlu vxu oh prgh gh frqvwuxfwlrq
gh o*lq dwlrq qrq0vwuxfwxuhooh1

^Lqvìuhu judskltxhv : ã <`

Sxlvtxh o*lq dwlrq vrxv0mdfhqwh hvw o*lq dwlrq rewhqxh gdqv xqh vlwxdwlrq vdqv
fkrfv ��c|/ o*lq dwlrq gh frxuw whuph +�S|| ,/ fruuìoìh dyhf oh f|foh/ hvw h{foxvlyhphqw
h{soltxìh sdu fh w|sh gh fkrf =

��S|| @
r3�[
j'f

G2�cj��c|nr3j

O*h{dphq ghv ��c| qrxv hvw grqf suìflhx{ srxu frpsuhqguh o*ìyroxwlrq ghv lq d0
wlrqv gh frxuw whuph491 Ohv fkrfv ��c| hw �2c| vh fdofxohqw dlvìphqw sdu lqyhuvlrq gh od
pdwulfh gh sdvvdjh +vrlw �| @ S3�h|,1 Rq d grqf

��c| @
k
S3�

l
�c�

h�c| .
k
S3�

l
�c2

h2c|

O*h{dphq gh fh fkrf/ sdu frqvwuxfwlrq ruwkrjrqdo ã o*dxwuh fkrf/ hw gh yduldqfh
xqlwdluh/ q*hvw tx*looxvwudwlyh hw q*hvw sdv gluhfwhphqw lqwhusuìwdeoh1 Qìdqprlqv/ hx
ìjdug od idleohvvh ghv ìoìphqwv qrq gldjrqdx{ gh S3�/ qrxv rewhqrqv xqh iruwh sur0
sruwlrqdolwì hqwuh ohv uhvlgxv h�c| hw ohv fkrfv ��c|/ vrlw dssur{lpdwlyhphqw = ��c| ��
S3�

�
�c� h�c| � ^S�c�`

3� h�c|1 Dxvvl oh prxyhphqw gh ��c|/ hvw0lo odujhphqw gìwhuplqì
sdu ohv uìvlgxv gx YDU gh o*ìtxdwlrq gh surgxfwlrq1 Ohv judskltxhv 43 ã 45 prqwuhqw
ohv uìvlgxv fxpxoìv ghv YDU hvwlpìv dlqvl txh ohv fkrfv ��c| fxpxoìv1 Rq shxw doruv
revhuyhu/ sdu frpsdudlvrq/ txh fxpxoì/ oh uìvlgx gh o*ìtxdwlrq gh surgxfwlrq hvw/
hq 4<<6/ soxv qìjdwli hq Iudqfh tx*hq Doohpdjqh1 Hq frqvlgìudqw od �q gh sìulrgh/
ghsxlv oh ghuqlhu wulphvwuh 4<;9 rü ohv uìvlgxv fxpxoìv vrqw yrlvlqv +surfkhv gh }ìur,
srxu ohv ghx{ sd|v/ rq shxw oìjlwlphphqw frqvlgìuhu txh od uìxql�fdwlrq gh o*Dooh0
pdjqh fuhxvh xq ìfduw hqwuh ohv ghx{ sd|v txl q*hvw txh sduwlhoohphqw frpshqvì hq
4<<64:1 Fh skìqrpëph hvw hq rxwuh dffhqwxì sdu ghv uìsrqvhv dx{ fkrfv soxv idleoh
hq Doohpdjqh1

49Sxlvtxh ohv hvwlpdwlrqv rqw ìwì uìdolvìhv dyhf ghv yduldeohv hq gl�ìuhqfh/ ohv vhulhv g*lq dwlrqv
gh frxuw whuph suìvhqwìhv gdqv ohv judskltxhv : ã < vrqw hq idlw fdofxoìhv dyhf ghv fkrfv fxpxoìv1
Hq rxwuh oh fkrl{ gh od sìulrgh g*hvwlpdwlrq d ìwì who txh ohv vhulhv g*lq dwlrqv gh frxuw whuph vrqw
dssur{lpdwlyhphqw fhqwuìhv +dyhf xq shwlw ìfduw srxu oh Ur|dxph0Xql,1

4:V*djlvvdqw ghv fkrfv #
�c| hx{0píphv/ od soxv idleoh ydohxu gh

�
�3�

�
�c�

gdqv oh fdv doohpdqg sdu

udssruw dx fdv iudqêdlv/ dpsol�h o*ìfduw revhuyì vxu ohv uìvlgxv hvwlpìv e�c|1 Oh fkrf #�c| hvw hqfruh
soxv dpruwl hq Doohpdjqh1
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^Lqvìuhu judskltxhv 43 ã 45`

Yudlvhpeodeohphqw4;/ fhv gl�ìuhqwhv uìdfwlrqv ghv ìfrqrplhv iudqêdlvh hw dooh0
pdqgh shxyhqw suryhqlu g*xqh shqwh gh od frxueh gh Skloolsv soxv idleoh gdqv oh fdv
doohpdqg1 Gh soxv iruwhv uljlglwìv qrplqdohv v*revhuyhudlhqw gdqv fh sd|v > xq skì0
qrpëqh sdu dloohxuv fruureruì sdu xq ghodl g*dmxvwhphqw soxv ohqw +judskltxhv 7 ã
9,1

8 Frqfoxvlrq

O*remhw gh fhw duwlfoh ìwdlw gh fdofxohu o*lq dwlrq vrxv0mdfhqwh hq Iudqfh/ Doohpdjqh
hw Ur|dxph0Xql hq uhwhqdqw od pìwkrgrorjlh sursrvìh sdu Txdk hw Ydkh|1 O*lghqwl�0
fdwlrq ghv fkrfv prqìwdluhv hw ghv fkrfv uìhov uhsrvh vxu od frqwudlqwh/ elhq ìwdeolh/ gh
qhxwudolwì ã orqj whuph gh o*lq dwlrq vxu od surgxfwlrq1 Wrxwhirlv/ fhwwh pìwkrgh v*hvw
prqwuìh vhqvleoh dx fkrl{ gh od sìulrgh g*hvwlpdwlrq dlqvl tx*dx wudlwhphqw ghv frp0
srvdqwhv gìwhuplqlvwhv1 Srxu sdoolhu fh sureoëph/ qrxv vxjjìurqv gh ydolghu oh YDU
qrq vhxohphqw sdu od frkìuhqfh ghv uìsrqvhv dx{ fkrfv pdlv ìjdohphqw sdu o*dpsohxu
gh od fruuìodwlrq hqwuh o*lq dwlrq gh frxuw whuph hw oh f|foh ìfrqrpltxh1 Hq rxwuh/ lo
dssdudñwudlw vxu od sìulrgh uìfhqwh txh o*lq dwlrq hq Doohpdjqh vhudlw soxv surfkh gh
vrq qlyhdx vrxv0mdfhqw sdufh txh ohv uljlglwìv qrplqdohv | vhudlhqw yudlvhpeodeohphqw
soxv judqghv txh fkh} vhv sduwhqdluhv1

9 Dqqh{h

914 Od gìfrpsrvlwlrq gh od yduldqfh gh o*huuhxu gh suìylvlrq

Fhwwh whfkqltxh shuphw gh glvsrvhu gh od frqwulexwlrq gh fkdfxq ghv fkrfv ã od
yduldqfh gh o*huuhxu gh suìylvlrq vxu ohv yduldeohv1 Sxlvtxh ohv fkrfv vrqw ruwkrjrqdx{/
od yduldqfh gh '�c|nr v*ìfulw =

Y +'�c|nr, @
r[

j'�

G�WcjY +�|,G
�

�Wcj

pdlv frpph Y +�|, @ L =

Y +'�c|nr, @
r[

j'�

G�WcjG
�

�Wcj @
r[

j'�

?[
�'�

G2
��cj

Od frqwulexwlrq gh ��c| ã od yduldqfh gh o*huuhxu gh suìylvlrq gh [� ã o*krul}rq w. v/
Y�+[�c|nr, hvw grqf =

Y�+[�c|nr, @

Sr
j'�G

2
��cjSr

j'�

S?
�'�G

2
��cj

+47,

4;Xqh suhplëuh k|srwkëvh vhorq odtxhooh o*Doohpdjqh dxudlw frqqx xqh lq h{lrq gh vd surgxfwlrq
srwhqwlhooh olplwdqw o*rxwsxw jds +qrwìh sdu RFGH ^;` rx Frpplvvlrq hxursìhqqh ^44`,/ hw sduwdqw
o*ìfduw gh o*lq dwlrq phvxuìh ã o*lq dwlrq vrxv0mdfhqwh sdudñw shx uìdolvwh1
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915 Fdofxo ghv ìfduw0w|shv ghv uìsrqvhv

Qrwuh sursrv hvw lfl o*h{suhvvlrq gh od glvwulexwlrq olplwh ghv uìsrqvhv/ f*hvw0ã0gluh
ghv pdwulfhv G� / m @ 4>41 Pdlv h{dplqrqv dxsdudydqw oh fdv ghv uìsrqvhv ã ghv fkrfv
qrq0ruwkrjrqdx{ +pdwulfhv F�,1

Hq srvdqw E @ yhf+D,/ od yhfwruldolvdwlrq gh D/ D� @ +f D� = = = D", hw ]| @
+4 [

�

|3� = = = [
�

|3R,/ oh YDU +6, shxw v*ìfuluh

[| @ +L ]|,E . h|

hw vl Ef hvw o* hvwlpdwhxu ghv prlqguhv fduuìv gh E/ doruv =
s
W +E �Ef,Q

�
3>T3�

�
rü �

A

SA
|'�]|]

�

| �$ T dyhf T @ H+]|]
�

|,1
Hq frqvlgìudqw hqvxlwh vd uhsuìvhqwdwlrq gh Zrog +7, rü J @ yhf+F,/ F � @

+f F� = = = FR,/ rq qrwh txh J hvw xqh irqfwlrq qrq0olqìdluh gh E =J+E, > od glvwulexwlrq
hvw doruv = s

W +J�Jf,Q
�
3>J�+T3�,J��

�
dyhf J� @ YCE��

Y� �
m�'�f

/ Jf hvw o*hvwlpdwhxu ghv prlqguhv fduuìv >  hvw oh surgxlw
gh Nurqhfnhu1 Ohv ìfduw0w|shv ghv frh!flhqwv ghv uìsrqvhv v*rewlhqqhqw ã sduwlu ghv
ìoìphqwv gldjrqdx{ gh od pdwulfh gh yduldqfh0fryduldqfh1 Od gl!fxowì dssdudñw oruv
gx fdofxo gh J� txl hvw dqdo|wltxhphqw frpsoltxì1 Ghx{ jurxshv gh pìwkrghv do0
whuqdwlyhv vrqw doruv glvsrqleohv1 Xqh suhplëuh vroxwlrq frqvlvwh ã dssur{lphu sdu
vlpxodwlrqv J� hq xwlolvdqw ghv dffurlvvhphqwv �qlv > xqh vhfrqgh ã lqiìuhu od glvwul0
exwlrq gh J+E, sdu vlpxodwlrqv/ glvshqvdqw dlqvl gx fdofxo gh J� 1 Sdupl fhv ghuqlëuhv
pìwkrghv rq glvwlqjxhud errvwudsslqj hw wludjhv gh Prqwh Fduor1 Od gl�ìuhqfh hqwuh
fhv ghx{ pìwkrghv ylhqw vlpsohphqw gh fh txh gdqv oh suhplhu fdv od glvwulexwlrq gh
E hvw rewhqxh ã sduwlu g*hvwlpdwlrqv vxffhvvlyhv vxu xq judqg qrpeuh g*ìfkdqwloorqv
gh wdlooh W +hw q*hvw grqf sdv qìfhvvdluhphqw jdxvvlhqqh, doruv txh gdqv oh vhfrqg
fdv/ od glvwulexwlrq wkìrultxh ìwdqw frqqxh/ ohv E vrqw wluìv gluhfwhphqw gdqv fhwwh
orl1 Od pìwkrgh sdu vlpxodwlrqv gh Prqwh Fduor d ìwì suìiìuìh hq udlvrq gh vd idflolwì
gh plvh hq úxyuh1

Rq d yx/ sdu dloohxuv txh/ ìwdqw grqqìh  =

EQ
�
Ef>T3�

�
+48,

Od surfìgxuh gh Prqwh Fduor hvw grqf od vxlydqwh =

41 Vlpxodwlrqv dyhf K wludjhv/ vrlw srxu fkdtxh k @ 4> = = = >K

+d, wludjhv ghv EE�� >

+e, fdofxo ghv S E�� >

+f, fdofxo ghv uìsrqvhv lpsxovlrqqhoohv = GE�� grqw od m
e6e frpsrvdqwh GE��
�

hvw od uìsrqvh gh od m
e6e yduldeoh1

51 Fdofxo ghv pr|hqqhv P� hw ghv yduldqfhv Y� =

+d, P� @
�
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� >

+e, Y� @ �
M

SM
�'�

�
G
E��
�

�2 � � �
M

SM
�'�G

E��
�

�2
1

48



Uìiìuhqfhv

^4` Eolqghu/ D1V1 = Wkh Dqdwrp| ri Grxeoh0Gljlw Lq dwlrq lq wkh 4<:3*v/ lq Lq dwlrq/
U1 H1 Kdoo hg1/ Fklfdjr Xqlyhuvlw| Suhvv/ 4<;51

^5` Edoo/ O1 hw Pdqnlz/ Q1J1 = Uhodwlyh0Sulfh Fkdqjhv dv Djjuhjdwh Vxsso| Vkrfnv/
QEHU zrunlqj sdshu/ Vhswhpehu 4<<5/ 749;1

^6` Eodqfkdug/ R1M1 hw Txdk/ G1 = Wkh G|qdplf H�hfwv ri Djjuhjdwh Ghpdqg dqg
Vxsso| Glvwxuedqfhv/ Dphulfdq Hfrqrplf Uhylhz/ Vhswhpehu 4<;</ :</ 9880:61

^7` Eu|dq/ P1I1 hw Fhffkhwwl/ V1J1 = Phdvxulqj Fruh Lq dwlrq/ lq Prqhwdu| Srolf|/
Q1J1 Pdqnlz hg1/ Xqlyhuvlw| ri Fklfdjr Suhvv/ 4<<71

^8` Fhffkhwwl/ V1J1 = Lq dwlrq Lqglfdwruv dqg Lq dwlrq Srolf|/ QEHU zrunlqj sdshu/
Mxqh 4<<8/ 84941

^9` Idvh P1P1J1 hw Ironhuwvpd F1N1 = Phdvxulqj Lq dwlrq = Dq Dwwhpsw wr Rshud0
wlrqdol}h Fduo Phqjhu*v Frqfhsw ri wkh Lqqhu Ydoxh ri Prqh|/ GQE0Vwd� Uhsruwv/
;24<<:1

^:` Jdol/ M1 = KrzZhoo Grhv wkh LV0OPPrgho Ilw Srvwzdu X1V1 Gdwd B/ Wkh Txdwhuo|
Mrxuqdo ri Hfrqrplfv/ Pd| 4<<5/ FYLL/ :3<06;1

^;` Jlruqr/ F1 hw Vx|nhu/Z1 = Ohv lqglfdwhxuv gh srwhqwlho hw g*ìfduw gh surgxfwlrq gh
o*RFGH/ pìwkrghv g*hvwlpdwlrq hw xwlolvdwlrq srxu o*dqdo|vh ìfrqrpltxh/ Plphr1

^<` Juhjru|/ D1Z1 hw Vplwk/ J1Z1 = Phdvxulqj Exvlqhvv F|fohv zlwk Exvlqhvv0F|fohv
Prghov/ Mrxuqdo ri Hfrqrplf G|qdplfv ) Frqwuro/ Mxqh2Mxo| 4<<9/ 9):/ 433:0
43581

^43` Nlqj/ U1J1 hw Zdwvrq/ P1Z1 = Wkh Srvw0Zdu X1V1 Skloolsv Fxuyh = D Uhylvlrqlvw
Hfrqrphwulf Klvwru|/ Fduqhjlh0Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf srolf|/
Ghfhpehu 4<<7/ 74/ 48:054<1

^44` Rqjhqd/ K1 hw Uùjhu/ Z1 = Wuhqg dqg Rxwsxw Jds Hvwlpdwlrq Phwkrgv Xvhg e|
wkh Hxurshdq Frpplvvlrq Vhuylfhv/ Plphr1

^45` Txdk/ G1 hw Ydkh|/ V1S1 = Phdvxulqj Fruh Lq dwlrq/ Wkh Hfrqrplf Mrxuqdo/
Vhswhpehu 4<<8/ 438/ 4463044771

^46` Vlpv/ F1 = Pdfurhfrqrplfv dqg Uhdolw|/ Hfrqrphwulfd/ Mdqxdu| 4<;3/ 7;+4,/
407;1

^47` Vplwk/ J1Z1 = Phwkrg0ri0Prphqwv Phdvxuhphqw ri XN Exvlqhvv F|fohv/ R{irug
Hfrqrplf Sdshuv/ Rfwrehu 4<<9/ 7/ 89;08;61
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Graphiques 1 : Responses aux chocs en ALLEMAGNE
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Graphiques 2 : Responses aux chocs en FRANCE
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Graphiques 3 : Responses aux chocs au ROYAUME-UNI
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Graphiques 4 à 6 : Effet d’un choc monétaire sur la production relativement à
l’inflation
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Graphiques. 7 : Inflation en ALLEMAGNE
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Graphiques 8 : Inflation en FRANCE
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Graphiques 9 : Inflation au ROYAUME-UNI
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Graphique 10 : Chocs et résidus cumulés en ALLEMAGNE
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Graphique 11 : Chocs et résidus cumulés en FRANCE

1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996
-15

-10

-5

0

5

10

eta1_t cumulés
e1_t cumulés



26

Graphique 12 : Chocs et résidus cumulés au ROYAUME-UNI
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