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4 Lqwurgxfwlrq

Ohv ìwdeolvvhphqwv �qdqflhuv vrqw h{srvìv gh sdu ohxuv dfwlylwìv ã gh qrpeuhx{ w|shv gh ulvtxhv1 O*ìydoxd0
wlrq hw od frxyhuwxuh gh fhv ulvtxhv qìfhvvlwhqw od soxsduw gx whpsv gh idluh dssho dx{ pdwkìpdwltxhv srxu
od irupdolvdwlrq hw od txdqwl�fdwlrq ghv sureoëphv srvìv1 Dlqvl/ ghsxlv oh gìexw ghv dqqìhv 4<:3 d0w0rq yx vh
gìyhorsshu gh qrpeuhx{ rxwlov gdqv oh grpdlqh ghv suredelolwìv hw gx fdofxo vwrfkdvwltxh d�q gh uìsrqguh
ã od ghpdqgh furlvvdqwh ghv pdufkìv �qdqflhuv1 Ohv wudydx{ uìdolvìv mxvtx*lfl vh vrqw vxuwrxw frqfhqwuìv vxu
ohv pìwkrgrorjlhv g*ìydoxdwlrq hw gh frxyhuwxuh gh surgxlwv frpsruwdqw ghv ulvtxhv gh pdufkì1 Od whqgdqfh
dfwxhooh hvw ã o*ìoderudwlrq gh pìwkrghv ìtxlydohqwhv srxu oh wudlwhphqw gx ulvtxh gh fuìglw1 O*ìwdw gh o*duw
gdqv fh grpdlqh glvwlqjxh srxu oh prphqw wurlv dssurfkhv1

Od suhplëuh/ frqqxh vrxv oh qrp g*dssurfkh vwuxfwxuhooh rx prgëoh gh ydohxu gh od �uph/ gdwh gh 4<:7
dyhf U1Phuwrq1 Vd sklorvrsklh hvw surfkh gh fhooh gh od wkìrulh ghv rswlrqv1 Hooh uhsrvh hqwuh dxwuh vxu o*lgìh
txh ohv sul{ ghv dfwliv frqwlhqqhqw o*hqvhpeoh gh o*lqirupdwlrq dffhvvleoh1 Vrxv fhwwh k|srwkëvh/ ohv dfwlrqv hw
ohv reoljdwlrqv ulvtxìhv ìplvhv sdu xqh vrflìwì dssdudlvvhqw frpph ghv rswlrqv grqw rq shxw ìydoxhu oh sul{1

Od vhfrqgh dssurfkh vh edvh vxu ohv vwdwlvwltxhv g*djhqfhv gh udwlqj whoohv txh Prrg|*v hw Vwdqgdug
) Srru*v1 F*hvw od pìwkrgrorjlh od soxv iuìtxhpphqw xwlolvìh dxmrxug*kxl gdqv ohv edqtxhv srxu phvxuhu oh
ulvtxh gh fuìglw1 Hooh ixw lqwurgxlwh srxu od suhplëuh irlv hq 4<<7 sdu MS Prujdq gdqv xq grfxphqw whfkqltxh
lqwlwxoì FuhglwPhwulfvWP 1

Hq�q od wurlvlëph hw ghuqlëuh dssurfkh/ glwh dssurfkh sdu lqwhqvlwì/ hvw ehdxfrxs soxv uìfhqwh1 Hooh hvw
oh vxmhw gh qrpeuhx{ wudydx{ dfwxhoohphqw hw r�uh gh qrpeuhxvhv shuvshfwlyhv wdqw srxu od frqvwuxfwlrq gh
frxueh gh wdx{ ulvtxìv txh srxu oh sulflqj gh surgxlv gìulyìv1 Ohv uìvxowdwv sulqflsdx{ gh fhwwh dssurfkh
vrqw qrwdpphqw gþv ã Gduuhoo Gxiilh/ Nhqqhwk M1 Vlqjohwrq/ G1 Odqgr/ U1 Mduurz/ U1 WxuqExoo/ hw
soxv uìfhpphqw ã Prqltxh MhdqEodqf hw Pduhn Uxwnrzvnl1 Oh gìidxw g*xqh �uph gdqv fhwwh dssurfkh
hvw yx frpph xq ìyìqhphqw txl qh shxw sdv íwuh ox gdqv ohv sul{1 Lo hvw grqf prgìolvì frpph xq surfhvvxv
d|dqw xqh lqwhqvlwì/ f*hvw ã gluh xq wdx{ lqvwdqwdqì g*rffxuuhqfh1

Fh grfxphqw derugh ohv prgëohv gh uìiìuhqfh gh fkdfxqh ghv dssurfkhv uhqfrqwuìhv vxu oh ulvtxh gh fuìglw1
Dxvvl/ g*xq srlqw gh yxh fkurqrorjltxh/ lo vhpeoh oìjlwlph gh suìvhqwhu oh prgëoh gh od �uph gh Phuwrq hw
ohv prgëohv tx*lo d hqjhqguìv1 Gdqv xq vhfrqg whpsv qrxv suìvhqwrqv o*dssurfkh soxv rsìudwlrqqhooh gh
FuhglwPhwulfv hw �qdohphqw o*dssurfkh sdu lqwhqvlwì vxuwrxw gìyhorssìh fhv ghx{ ghuqlëuhv dqqìhv1

5 Vwuxfwxudo Dssurdfk

Oh suhplhu duwlfoh vxu oh ulvtxh gh fuìglw dssdux gdqv od olwwìudwxuh hvw fhoxl gh Phuwrq/ sdux hq 4<:7 gdqv
Wkh Mrxuqdo ri Ilqdqfh vrxv oh wlwuh �Rq wkh Sulflqj ri Frusrudwh Ghew = Wkh Ulvn Vwuxfwxuh ri Lqwhuhvw
Udwhv �1 Srxu od suhplëuh irlv/ xq prgëoh gh ydorulvdwlrq ìwdlw sursrvì srxu ghv reoljdwlrqv ìplvhv sdu ghv
�uphv grqw oh ulvtxh gh gìidloodqfh q*ìwdlw sdv qìjoljhdeoh1 Dlqvl/ Phuwrq v*lqvfulw frpph oh suìfxuvhxu ghv
wudydx{ phqìv vxu oh ulvtxh gh fuìglw1 Fhwwh dssurfkh ixw hqvxlwh surorqjìh hw fhuwdlqhv k|srwkëvhv idlwhv
sdu Phuwrq rqw sx íwuh uhod{ìhv1

514 Oh prgëoh gh Phuwrq ^4<:7`

Phuwrq d gìyhorssì xq prgëoh gh ydorulvdwlrq gx w|sh Eodfn0Vfkroh vrxv ohv k|srwkëvhv vxlydqwhv =

41 Lo q*| d ql frþwv gh wudqvdfwlrq/ ql wd{hv/ ql sureoëphv g*lqglylvlelolwì ghv dfwliv1

51 Lo h{lvwh xq pdufkì rü o*rq shxw suíwhu hw hpsuxqwhu dx píph wdx{ g*lqwìuíw1

61 Od yhqwh ã gìfrxyhuw ghv dfwliv hvw shuplvh1

71 Oh wkìruëph gh Prgljoldql0Ploohu/ vhorq ohtxho od ydohxu gh od �uph hvw lqgìshqgdqwh gh vd vwuxfwxuh
�qdqflëuh v*dssoltxh1 Vl Y gìvljqh od ydohxu gh od �uph/ H od ydohxu gh pdufkì ghv dfwlrqv hw E od
ydohxu gh pdufkì ghv reoljdwlrqv =

Y @ H .E
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81 Od frxueh ghv wdx{ hvw sodwh hw frqqxh dyhf fhuwlwxgh1
91 Od g|qdpltxh gh od ydohxu gh od �uph/ Y> hvw gìfulwh sdu xqh gl�xvlrq vdwlvidlvdqw o*ìtxdwlrq gl�ìuhqwlhooh

vwrfkdvwltxh vxlydqwh =

gYw @ +�Yw �F,gw. �Yw gZw

rü � hvw oh wdx{ gh uhqghphqw lqvwdqwdqì gh od �uph sdu xqlwì gh whpsv/ F oh yhuvhphqw gh od �uph
sdu xqlwì gh whpsv ã vhv sruwhxuv g*reoljdwlrqv rx ã vhv dfwlrqqdluhv +h1j1 ghv sdlhphqwv g*lqwìuíwv rx
ghv glylghqghv,/ �5 od yduldqfh lqvwdqwdqìh ghv uhqghphqwv gh od �uph sdu xqlwì gh whpsv hw } xq
prxyhphqw eurzqlhq vwdqgdug1

Vxssrvrqv tx*lo h{lvwh xq dfwli grqw od ydohxu gh pdufkì/ \ / shxw v*ìfuluh frpph xqh irqfwlrq gh od
ydohxu gh od �uph hw gx whpsv/ l1h1 \ @ K +Y> w,1 Doruv/ oh sul{ gh fhw dfwli vdwlvidlvdlw o*ìtxdwlrq gl�ìuhqwlhooh
vxlydqwh =

�5

5
Y 5KY Y . +uY �F,KY � uK .Kw .F| @ 3

rü F| hvw oh frxsrq rx oh glylghqgh gx wlwuh \ sdu xqlwì gh whpsv/ hw K{ @ CK
C{

1 Frpph dssolfdwlrq gh od
irupxoh suìfìghqwh/ Phuwrq d ìwxglì od ydorulvdwlrq gh od ghwwh g*xqh hqwuhsulvh vrxv fhuwdlqhv k|srwkëvhv1 Oh
sdvvli gh od �uph vh frpsrvh xqltxhphqw gh ghx{ vruwhv g*hqjdjhphqwv = od ghwwh hw ohv dfwlrqv1 Lo lpsrvh hq
rxwuh fhuwdlqhv uhvwulfwlrqv vxu od ghwwh = od �uph surphw gh sd|hu od vrpph E ã vhv fuìdqflhuv ã xq lqvwdqw
vsìfl�ì W / hw gdqv oh fdv g*xq qrq0sdlhphqw ã W / ohv fuìdqflhuv uhsuhqqhqw lppìgldwhphqw o*hqwuhsulvh +hw
ohv gìwhqwhxuv g*dfwlrqv qh uhêrlyhqw ulhq,1 Hq�q/ rq vxssrvh txh od �uph qh shxw sdv ìphwwuh gh qrxyhoohv
reoljdwlrqv ql sd|hu ghv glylghqghv gxudqw od sìulrgh1 Vl rq qrwh sdu I od ydohxu gh fhwwh reoljdwlrq/ rq d =

�5

5
Y 5IY Y . uY IY � uI � I� @ 3

rü � @ W � w oh whpsv uhvwdqw dydqw od pdwxulwì gh o*reoljdwlrq hw grqf Iw @ �I� 1 Od frqglwlrq lqlwldoh ã
� @ 3 hvw

I +Y> 3, @ plq ^Y>E`

Hq h�hw/ vl ã W / od ydohxu Y gh od �uph hvw lqiìulhxuh dx prqwdqw E gh vd ghwwh/ od �uph hvw hq vlwxdwlrq gh
gìidxw/ ohv fuìdqflhuv vh sduwdjhqw Y hw ohv dfwlrqqdluhv qh uhêrlyhqw ulhq1 Gdqv oh fdv frqwudluh/ lov uhêrlyhqw
E1

Rq srxuudlw uìvrxguh fhwwh ìtxdwlrq gl�ìuhqwlhooh/ pdlv Phuwrq d uhpdutxì txh o*rq srxydlw ìylwhu gh
qrpeuhxvhv gl!fxowìv hq vh udphqdqw ã xq sureoëph gìmã ìwxglì1 Hq h�hw/ vl o*rq fkhufkh ã uìvrxguh oh
sureoëph frpsoìphqwdluh/ ã vdyrlu gìwhuplqhu od ydohxu gh o*dfwlrq i +Y> �, = Rq d i +Y> �, @ Y � I +Y> �, hw
rq rewlhqw frpph ìtxdwlrq gl�ìuhqwlhooh yìul�ìh sdu i =

�5

5
Y 5iY Y . uY iY � ui � i� @ 3

dyhf frpph frqglwlrq lqlwldoh =

i +Y> 3, @ pd{ ^3> Y �E`

Fhwwh uhpdutxh shuphw doruv gh uìvrxguh gh pdqlëuh dlvìh ohv ìtxdwlrqv gl�ìuhqwlhoohv grqqdqw i +Y> �, hw
I +Y> �,1 Dlqvl/ od gìwhqwlrq ghv dfwlrqv hvw0hooh ìtxlydohqwh ã fhooh g*xq Fdoo vxu od ydohxu gh od �uph/ gh sul{
g*h{huflfh E hw gh píph pdwxulwì txh od ghwwh > od gìwhqwlrq ghv reoljdwlrqv hvw hooh ìtxlydohqwh ã od fhooh gh
od �uph hooh0píph hw g*xqh srvlwlrq frxuwh vxu oh Fdoo1

O*duwlfoh gh Phuwrq d frqvwlwxì od edvh gh wrxwh od olwwìudwxuh vxu oh ulvtxh gh fuìglw1 Qìdqprlqv/ o*dssurfkh
vhpeoh txhotxh shx luuìdolvwh1 Hooh vxssrvh hq h�hw txh od edqtxhurxwh q*hvw frqvwdwìh tx*ã o*ìfkìdqfh gh od
ghwwh/ hw txh od �uph hvw ìyìqwxhoohphqw oltxlgìh srxu shuphwwuh vrq uhperxuvhphqw1 Lo dssdudñw grqf soxv
udlvrqqdeoh gh vxssrvhu tx*lo h{lvwh xq vhxlo srxu od ydohxu gh od �uph dx ghvvrxv gxtxho hooh vh gìfoduh hq
idloolwh1 Fhwwh k|srwkëvh/ txh o*rq wurxyh srxu od suhplëuh irlv gdqv o*duwlfoh gh Eodfn hw Fr{ +4<:9,/ qìfhvvlwh
fhshqgdqw xqh vsìfl�fdwlrq gx vhxlo gh idloolwh1 Rq shxw sdu dloohxuv grxwhu txh fh vhxlo vrlw frqvwdqw dx
frxuv gx whpsv/ frpph rq oh yhuud soxv wdug gdqv Orqjvwd� hw Vfkzduw}/ hw qh gìshqgh sdv gh o*ìyroxwlrq
gh od vwuxfwxuh ghv wdx{1
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6 FuhglwPhwulfvWP

614 Hydoxdwlrq gx ulvtxh gh fuìglw = pìwkrgrorjlh

61414 Phvxuh gx ulvtxh

O*remhfwli uhfkhufkì hvw gh phvxuhu od yduldwlrq gh od ydohxu ixwxuh g*xq sruwhihxlooh olìh ã od prgl�fdwlrq
gh od txdolwì gh fuìglw ghv frqwuhsduwlhv ghv lqvwuxphqwv hq sruwhihxlooh1 Ohv yduldwlrqv gh od ydohxu ixwxuh vrqw
uhsuìvhqwìhv vwdwlvwltxhphqw sdu od glvwulexwlrq gh suredelolwìv ghv ydohxuv ã o*krul}rq1 Fhwwh glvwulexwlrq d
dssur{lpdwlyhphqw od iruph uhsuìvhqwìh fl0ghvvrxv/ srxu xq sruwhihxlooh glyhuvl�ì gh erqqh txdolwì1 Rq shxw
doruv frpsduhu fhwwh glvwulexwlrq ã fhooh g*xq sruwhihxlooh xqltxhphqw vrxplv ã xq ulvtxh gh pdufkì1 Rq
v*dshuêrlw doruv gh od vsìfl�flwì gx sureoëph srvì hw gh od qìfhvvlwì g*xqh qrxyhooh dssurfkh srxu txdqwl�hu
oh ulvtxh fuìglw1

Comparaison risque de marché-risque de crédit
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0,4

0,5

Valeur du portefeuille
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e

portefeuille typique à risque de crédit portefeuille typique à risque de marché

glwulexwlrq gh od ydohxu gx sruwhihxlooh

Od glvwulexwlrq q*hvw sdv qrupdoh > hooh hvw dv|pìwultxh/ hw od txhxh gh glvwulexwlrq hvw ìsdlvvh gx f÷wì
jdxfkh1 Lo h{lvwh xqh idleoh suredelolwì gh shuguh ehdxfrxs g*dujhqw/ hw xqh iruwh suredelolwì g*dyrlu ghv jdlqv
uhodwlyhphqw idleohv1 Gdqv fhv frqglwlrqv/ o*ìfduw0w|sh gh od glvwulexwlrq hvw xqh phvxuh gh ulvtxh dvvh} pdo
dgdswìh/ fdu v|pìwultxh1 Xqh phvxuh soxv dgdswìh hvw fhooh ghv txdqwlohv/ f*hvw ã gluh od phvxuh g*xqh YdU
ã 4( sdu h{hpsoh1

61415 Pìwkrgh gh ydorulvdwlrq

Gdqv xq xqlyhuv gìwhuplqlvwh/ od ydohxu g*xq sruwhihxlooh ã xqh gdwh grqqìh hvw ìjdoh ã od ydohxu dfwxdolvìh
gh vhv  x{ ixwxuv1 Gdqv xq xqlyhuv lqfhuwdlq/ hooh hvw ìjdoh ã o*hvsìudqfh gh od ydohxu ghv  x{ ixwxuv dfwxdolvìv
dx wdx{ vdqv ulvtxh1 Rq vxssrvh gdqv xq suhplhu whpsv txh od frxueh ghv wdx{ vdqv ulvtxh uhvwh frqvwdqwh1
O*doìd hvw doruv lqwìjudohphqw uhsuìvhqwì sdu od glvwulexwlrq gh suredelolwì ghv  x{ ixwxuv1

Sodêrqv0qrxv ã o*krul}rq1 Qrxv doorqv glvfuìwlvhu od glvwulexwlrq ghv ydohxuv gx sruwhihxlooh/ hq vxssrvdqw
tx*lo h{lvwh xq qrpeuh �ql g*ìwdwv srvvleohv/ txl vrqw hqwlëuhphqw fdudfwìulvìv sdu ohv � udwlqjv� ghv ìphwwhxuv
ã o*krul}rq/ dlqvl txh sdu ohv w|shv gh fuìdqfhv +vhqlru/ vxerugrqqìh 111,1 Oh udwlqj hvw xqh phvxuh gh od txdolwì
gh fuìglw gh o*ìphwwhxu/ hw hvw vxssrvì glvfuhw1

6141514 Fdv g*xq wlwuh lvroì Suhqrqv o*h{hpsoh gh o*ìfkhooh gh qrwdwlrq Vwdqgdug ) Srru*v ã : judgd0
wlrqv1 Vrlw xq wlwuh ìplv sdu xq ìphwwhxu grqw oh udwlqj dfwxho hvw D1 Fkrlvlvvrqv xq krul}rq g*xq dq1 Gdqv
xq dq/ oh udwlqj gh o*ìphwwhxu shxw suhqguh ohv ydohxuv vxlydqwhv = DDD/ DD/ D/ EEE/ EE/ E/ FFF/ rx
o*ìphwwhxu shxw dyrlu idlw gìidxw1 Lo v*djlw doruv gh fdofxohu od ydohxu gh o*reoljdwlrq fruuhvsrqgdqw ã fkdfxq
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gh fhv ìwdwv1 Sodêrqv0qrxv gdqv xq ghv ìwdwv gh udwlqj srvvleoh/ h{fhswì o*ìwdw gh gìidxw1 Frqvlgìurqv xq  x{
gh 4I yhuvì gdqv W dqqìhv1 Od ydohxu dfwxhooh gh fh  x{ hvw ìjdoh ã o*hvsìudqfh gh fh  x{ dfwxdolvìh dx wdx{
vdqv ulvtxh uW =

Y @
[
l

sl
�l

+4 . uW ,W

l hvw xq lqglfh gh o*ìwdw ixwxu gh od fuìdqfh = ã fkdtxh ìwdw fruuhvsrqg xq srxufhqwdjh gh sdlhphqw gh
od fuìdqfh/ �l/ hw xqh suredelolwì gh vh wurxyhu gdqv fhw ìwdw/ sl1 Qrxv dyrqv vxssrvì txh fkdtxh ìwdw ã
o*krul}rq ìwdlw hqwlëuhphqw fdudfwìulvì sdu oh udwlqj gh o*ìphwwhxu hw oh w|sh gh ghwwh1 Rq shxw doruv ìfuluh Y
vrxv od iruph =

Y @
4

+4 . u3W ,
W

rü u3W hvw xq wdx{ g*dfwxdolvdwlrq � ulvtxì �1 Fh wdx{ qh gìshqg txh gx udwlqj gh o*ìphwwhxu ã o*krul}rq hw gh
od pdwxulwì gh od fuìdqfh1 Rq gì�qlw dlqvl xq hqvhpeoh gh idfwhxuv g*dfwxdolvdwlrq i+W> m, txl v*dssoltxhurqw
dx{  x{ gh pdwxulwì W hw gh udwlqj m ã o*krul}rq1Gdqv oh fdv rü o*ìphwwhxu idlw gìidxw/ od ydohxu gx  x{ hvw
ìjdoh dx wdx{ gh uhfrxyuhphqw fruuhvsrqgdqw ã od qrwdwlrq lqlwldoh1 Qrwrqv FI+w, oh  x{ frqwudfwxho yhuvì ã
od gdwh w1 Od ydohxu gx wlwuh ã o*krul}rq/ gdqv o*ìwdw m +h{fhswì o*ìwdw gh gìidxw, hvw ìjdoh ã =

Y +m, @
W[
w@4

FI +w,� i+w> m,

6141515 Fdv g*xq sruwhihxlooh gh wlwuhv Gdqv oh fdv gxq sruwhihxlooh/ lo | d pQ ìwdwv srvvleohv/ p
uhsuìvhqwdqw oh qrpeuh g*ìwdwv srvvleohv sdu ìphwwhxu hw Q oh qrpeuh gh wlwuhv hq sruwhihxlooh1 Rq qrwh
m4m5m6===mQ o*ìwdw gx sruwhihxlooh ã o*krul}rq srxu ohtxho oh udwlqj gh fkdfxq ghv wlwuhv l hvw ml1 Rq fdofxoh
srxu fkdtxh wlwuh l hw srxu fkdfxq ghv ìwdwv ml od ydohxu Y +l> ml, gh fh wlwuh ã o*krul}rq1 Vrlw Qrp+l, oh
prqwdqw qrplqdo lqyhvwl vxu oh wlwuh l1 Od ydohxu gx sruwhihxlooh gdqv o*ìwdw m4m5m6===mQ hvw ìjdoh ã =

Y +m4m5m6===mQ , @
Q[
l

Qrp+l,Y +l> ml,

61416 Fdofxo ghv suredelolwìv

Qrxv q*dyrqv mxvtx*lfl derugì txh oh fdofxo ghv ydohxuv ã o*krul}rq1 Srxu rewhqlu od glvwulexwlrq gh fhv
ydohxuv/ lo qrxv pdqtxh ohv suredelolwìv dvvrflìhv ã fkdfxq ghv ìwdwv1

6141614 Fdv g*xq wlwuh lvroì D sduwlu g*klvwrultxhv gh fkdqjhphqwv g*ìwdwv/ lo hvw srvvleoh gh frqvwuxluh
xqh pdwulfh gh wudqvlwlrq uhsuìvhqwdqw od suredelolwì gx sdvvdjh gh o*ìwdw lqlwldo l ã o*ìwdw ã o*krul}rq m1 Dlqvl/
Vwdqgdug ) Srru*v irxuqlw oh w|sh gh pdwulfh gh wudqvlwlrq vxlydqw =

Rating Rating à l’horizon
initial AAA AA A BBB BB B CCC Défaut
AAA 90,81 8,33 0,68 0,06 0,12 0 0 0
AA 0,7 90,65 7,79 0,64 0,06 0,14 0,02 0
A 0,09 2,27 91,05 5,52 0,74 0,26 0,01 0,06

BBB 0,02 0,33 5,95 86,93 5,3 1,17 0,12 0,18
BB 0,03 0,14 0,67 7,73 80,53 8,84 1 1,06
B 0 0,11 0,24 0,43 6,48 83,46 4,07 5,2

CCC 0,22 0 0,22 1,3 2,38 11,24 64,86 19,79

Pdwulfh gh wudqvlwlrq ã xq dq gh V)S

Od suredelolwì tx*xq ìphwwhxu DD ghylhqqh D ã xq krul}rq gh 4 dq hvw gh :1:<(1
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6141615 Fdv g*xq sruwhihxlooh gh wlwuhv Hwdqw grqqì ghx{ ìphwwhxuv gh udwlqj frqqx/ lo h{lvwh/ gdqv
oh fdv g*xqh ìfkhooh gh qrwdwlrq ã : qrwhv +soxv o*ìwdw gh gìidxw, ;{; @ 97 ìwdwv srvvleohv ã o*krul}rq1 Lo vhpeoh
doruv oìjlwlph g*ìwxglhu ohv fruuìodwlrqv hqwuh ohv pljudwlrqv gh udwlqjv1 Xqh suhplëuh wåfkh d ìwì gh phwwuh hq
ìylghqfh fhwwh fruuìodwlrq/ txl q*hvw sdv irufhphqw wuëv lqwxlwlyh1 Hq h�hw/ rq srxuudlw suìwhqguh txh fkdtxh
�uph hvw xqltxh hw txh vhv fkdqjhphqwv gh txdolwì gh fuìglw qh vrqw grqf gþv tx*ã ghv ìyìqhphqwv vsìfl�txhv1
Fhod vhpeoh hqfruh soxv yudl srxu ohv shwlwhv hqwuhsulvhv/ qhwwhphqw prlqv gìshqgdqwhv ohv xqhv hqyhuv ohv
dxwuhv txh ghv judqgv jurxshv txl vrqw od soxsduw gx whpsv dphqìv ã dyrlu ghv uhodwlrqv frpphufldohv1 Fhod
uhylhqgudlw grqf ã frqvlgìuhu txh od fruuìodwlrq ghv wudqvlwlrqv gh ghx{ �uphv hvw txdvl qxooh hw txh vrq
lpsdfw vxu oh ulvtxh gh gìidloodqfh hvw qìjoljhdeoh1

Srxu phwwuh hq ìylghqfh fhwwh fruuìodwlrq/ qrxv dyrqv hx uhfrxuv dx{ grqqìhv irxuqlhv sdu ohv djhqfhv
gh udwlqj +Prrg|*v sulqflsdohphqw,1 Lo vx!w gh fdofxohu ohv suredelolwìv gh gìidloodqfhv vlpxowdqìhv ghv ghx{
�uphv hw gh ohv frpsduhu dx{ grqqìhv hpslultxhv1 Frqvlgìurqv ghx{ �uphv/ qrwìhv wrxwhv ohv ghx{ Edd1
V*lo q*| d sdv gh fruuìodwlrq/ od suredelolwì gh gìidloodqfh frqmrlqwh ã xq dq hvw oh surgxlw ghv suredelolwìv
lqglylgxhoohv +lfl/ 315;(,1 Hq hvwlpdqw hpslultxhphqw fhwwh ydohxu juåfh ã od edvh gh grqqìhv Prrg|*v/ rq
frqvwdwh txh fhwwh ydohxu ydxw 3149(1 Hq xwlolvdqw od píph pìwkrgh srxu ohv 97 dxwuhv ìwdwv srvvleohv gh
fh frxsoh gh �uph dx erxw g*xq dq/ rq phw grqf idflohphqw hq oxplëuh o*h{lvwhqfh g*xqh fruuìodwlrq gh
wudqvlwlrq1

Hvwlpdwlrq gluhfwh Frqvlgìurqv ; ìwdwv srvvleohv/ | frpsulv o*ìwdw gh gìidxw1 Gx idlw gh od v|pìwulh
ghv frxsohv gh udwlqj srvvleohv / lo h{lvwh:�+:.4,5 @ 5; srvvlelolwìv gh frxsohu ohv ìphwwhxuv vhorq ohxu udwlqj
lqlwldo1 Srxu fkdtxh frxsoh/ lo h{lvwh xqh pdwulfh gh wudqvlwlrq gh wdlooh ;� ; @ 971

Rq shxw dlqvl/ ã sduwlu gh grqqìhv klvwrultxhv/ fdofxohu fhv 5; pdwulfhv gh wudqvlwlrq1
O*dydqwdjh gh fhwwh pìwkrgh hvw vd vlpsolflwì1 Hooh d ghx{ lqfrqyìqlhqwv1 Oh suhplhu hvw olì ã od glvsr0

qlelolwì ghv grqqìhv1 Oh vhfrqg lqfrqyìqlhqw hvw tx*hooh wudlwh ghx{ ìphwwhxuv gh udwlqjv lqlwldx{ lghqwltxhv
gh od píph pdqlëuh/ txho txh vrlw ohxu vhfwhxu g*dfwlylwì1 Qrxv vrpphv grqf whqwìv g*xwlolvhu xqh dssurfkh
lqgluhfwh1

Hvwlpdwlrq lqgluhfwh = � dvvhw ydoxh prgho � Fhwwh pìwkrgh qìfhvvlwh od gì�qlwlrq g*xq surfhvvxv
vrxv0mdfhqw txl gluljh ohv fkdqjhphqwv gh udwlqj1 Oh surfhvvxv txh o*rq vrxkdlwh gìfuluh/ f*hvw0ã0gluh ohv
glvwulexwlrqv gh suredelolwìv mrlqwhv gh pljudwlrq gh udwlqj/ q*hvw sdv revhuydeoh pdlv rq shxw o*dssurfkhu
dx wudyhuv g*xq surfhvvxv txh o*rq frpsuhqg hw txh o*rq shxw revhuyhu1

O*� dvvhw ydoxh prgho � hvw lqvsluì ghv wudydx{ gh Phuwrq vxu od ghwwh � frusrudwh � suìvhqwìv soxv kdxw1
Oh sulqflsh hvw vlpsoh1 Frqvlgìurqv xq ìphwwhxu1 Od ydohxu gh od �uph hvw ìjdoh ã od vrpph gh od ydohxu gh
vd ghwwh hw gh od ydohxu gh vhv dfwlrqv1 Od ydohxu gh od �uph vxlw xq surfhvvxv doìdwrluh1 Gdqv vrq duwlfoh
lqlwldo/ Phuwrq frqvlgëuh xq }ìur0frxsrq1 D o*ìfkìdqfh gh od ghwwh/ vrlw od ydohxu gh od �uph hvw vxsìulhxuh
rx ìjdoh ã od ydohxu qrplqdoh gh od ghwwh/ hw ohv sruwhxuv reoljdwdluhv uhêrlyhqw fh prqwdqw qrplqdo/ vrlw
hooh hvw lqiìulhxuh hw ohv sruwhxuv uhêrlyhqw xq prqwdqw ìjdo ã od ydohxu uìvlgxhooh gh od �uph1 Rq shxw grqf
uhsuìvhqwhu od ydohxu ghv reoljdwlrqv frpph od ydohxu gh od �uph soxv od yhqwh g*xqh rswlrq g*dfkdw vxu od
ydohxu gh od �uph/ oh sul{ g*h{huflfh ìwdqw ìjdo ã E/ oh qrplqdo gh od ghwwh1 Gh od píph pdqlëuh/ ohv dfwlrqv
vrqw ghv rswlrqv g*dfkdw vxu od ydohxu gh od �uph ã xq sul{ g*h{huflfh ìjdo dx prqwdqw gh od ghwwh E1 Rq
uìvxph od vlwxdwlrq sdu oh judskltxh vxlydqw1
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Valeur de la Firme Obligations Actions

B

B

Prgìolvdwlrq gh od ydohxu ghv reoljdwlrqv hw ghv dfwlrqv vhorq Phuwrq

Fh txl qrxv lqwìuhvvh lfl/ f*hvw qrq vhxohphqw oh ulvtxh gh gìidxw pdlv dxvvl oh ulvtxh g*xq fkdqjhphqw gh
udwlqj1 Lo vdjlw gh frqvwuxluh xqh vruwh gh elmhfwlrq hqwuh od ydohxu gh od �uph hw oh udwlqj1 Rq shxw uhsuìvhqwhu
xqh elmhfwlrq gh fh w|sh vrxv iruph gx judskltxh fl0ghvvrxv rü rq frqvlgëuh xqh �uph lqlwldohpphqw qrwìh
EE hw grqw oh udwlqj ã o*krul}rq yd íwuh gìgxlw gh od ydohxu gh vhv dfwliv1

La firme reste BB

/D�ILUPH�XSJUDGH�j�%%%

La firme downgrade à B

La firme fait défaut

ZB ZBB ZBBBZCCCZDéfaut ZA

Glvwulexwlrq gh od ydohxu gh od �uph hw udwlqj fruuhvsrqgdqw

Lo v*djlw doruv gh fdofxohu ohv ydohxuv gh od �uph fruuhvsrqgdqw dx{ ìwdwv gh wudqvlwlrq1 Rq dsshooh uhqgh0
phqw ã o*krul}rq gh od �uph/ hw rq qrwh U/ od yduldwlrq gh od ydohxu gh od �uph hqwuh od gdwh g*revhuydwlrq hw
o*krul}rq1 Qrwrqv ]l oh uhqghphqw gh od �uph fruuhvsrqgdqw ã od wudqvlwlrq gx udwlqj l dx udwlqj l. 41 Ohv
]l vrqw dsshoìv uhqghphqwv gh wudqvlwlrq1 Sdu h{hpsoh/ vl od yduldwlrq qrupdolvìh gh od ydohxu gh od �uph vh
wurxyh hqwuh ]E hw ]EE/ fhod vljql�h txh oh udwlqj gh od �uph hvw ìjdo ã E1 Frqqdlvvdqw od glvwulexwlrq gh
suredelolwìv ghv uhqghphqwv gh od �uph/ lo hvw doruv srvvleoh ã sduwlu ghv suredelolwìv gh wudqvlwlrq revhuyìhv
klvwrultxhphqw g*hq gìgxluh ohv uhqghphqwv gh wudqvlwlrq1

Qrwrqv sl od suredelolwì gx udwlqj l1 Sdu h{hpsoh =

S +l @ g�hidxw, @ S +U ? ]g�hidxw, @ sg�hidxw

JURXSH GH UHFKHUFKH RSHUDWLRQQHOOH :



S +l @ FFF, @ S +]g�hidxw ? U ? ]FFF, @ sFFF

hwf===

Vxssrvrqv txh ohv uhqghphqwv gh od �uph vxlyhqw xqh orl qrupdoh1 Qrwrqv Q+{, od irqfwlrq gh uìsduwlrq
gh od orl qrupdoh fhqwuìh uìgxlwh1 Doruv =

sl @ S +]l ? U ? ]l.4, @ Q+
]l.4 � �

�
,�Q+

]l � �

�
,

Gdqv oh fdv g*xq wlwuh lvroì/ fhwwh pìwkrgh qh qrxv dssruwh ulhq fdu od glvwulexwlrq ghv suredelolwìv
gh wudqvlwlrq hvw frqqxh1 Gdqv oh fdv g*xq sruwhihxlooh gh wlwuhv/ od elmhfwlrq ìwdeolh hqwuh od ydohxu gh od
�uph hw oh udwlqj yd qrxv shuphwwuh gh gìgxluh ohv suredelolwìv mrlqwhv ã sduwlu gh od glvwulexwlrq mrlqwh ghv
uhqwdelolwìv ghv �uphv1 Frqvlgìurqv ghx{ ìphwwhxuv1 Vxssrvrqv txh od uhqwdelolwì ghv ydohxuv g*dfwliv vxlyh
xqh orl qrupdoh elydulìh gh pr|hqqh qxooh +uhqghphqwv fhqwuìv, hw gh fryduldqfh 	=

	 @

�
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Rq fdofxoh doruv ohv suredelolwìv gh wudqvlwlrq frqmrlqwhv sdu od irupxoh =
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rü i hvw od ghqvlwì gh od orl qrupdoh elydulìh1 Vrxv fhwwh ìfulwxuh/ fhwwh irupxoh vhpeoh hqfruh gìshqguh
ghv yrodwlolwìv/ pdlv xq fdofxo dvvh} vlpsoh shuphw gh prqwuhu tx*hooh qh gìshqg ql gh � ql gh �31 Fhfl uhylhqw
ã suhqguh 	 gh od iruph =

	 @

�
4 �
� 4

�
Fhod shuphw gh fdofxohu ohv pdwulfhv gh wudqvlwlrq frppxqhv1 Od vhxoh lqfrqqxh uhvwdqw ã hvwlphu hvw �> od
fruuìodwlrq hqwuh ohv uhqghphqwv ghv dfwliv gh ghx{ �uphv1

61417 Hvwlpdwlrq ghv fruuìodwlrqv hqwuh uhqghphqwv g*dfwliv

Vxssrvrqv txh qrxv d|rqv ã ìwxglhu Q ìphwwhxuv glvwlqfwv1 Od prgìolvdwlrq sursrvìh suìfìghpphqw
vxssrvh o*hvwlpdwlrq hw oh vwrfndjh gh Q+Q�4,

5 fruuìodwlrqv1 Fh qrpeuh shxw udslghphqw ghyhqlu lpsruwdqw1
Srxu vlpsol�hu oh sureoëph/ qrxv doorqv dgrswhu xqh prgìolvdwlrq ghv uhqghphqwv ghv dfwliv lqglylgxhov
frxudpphqw xwlolvìh hq �qdqfh1 Rq vxssrvh txh od uhqwdelolwì gh o*dfwli l hvw hqwlëuhphqw gìwhuplqìh sdu ghv
frpsrvdqwhv �ln hw �l whoohv txh =

Ul @
N[
n@4

�lnin . �l%l

Rq sduoh gh prgëoh idfwrulho1 Od uhqwdelolwì ghv dfwliv shxw íwuh h{soltxìh sdu N idfwhxuv frppxqv rx
idfwhxuv v|vwìpdwltxhv qrwìv in hw xq idfwhxu vsìfl�txh dx wlwuh1 Ohv idfwhxuv frppxqv shxyhqw vrlw íwuh
lghqwl�ìv/ wdx{ g*lqwìuíw/ wdx{ gh fkdqjh/ vhfwhxuv lqgxvwulhov/ vrlw íwuh ghv idfwhxuv vwdwlvwltxhv uìvxowdqw sdu
h{hpsoh g*xqh dqdo|vh idfwrulhooh1 Rq vxssrvh gh soxv txh =

;n H+in, @ 3 idfwhxuv frppxqv fhqwuìv
;n �+in, @ 4 idfwhxuv frppxqv qrupìv
;n> o H+inio, @ �n>o idfwhxuv frppxqv fruuìoìv hqwuh hx{
;l H+%l, @ 3 idfwhxuv vsìfl�txhv fhqwuìv
;l> m H+%l%m, @ �lm idfwhxuv vsìfl�txhv qrupìv hw qrq fruuìoìv hqwuh hx{
;l> n H+in%l, @ 3 idfwhxuv vsìfl�txhv qrq fruuìoìv dx{ idfwhxuv frppxqv
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Rq rewlhqw dlqvl od fruuìodwlrq hqwuh ghx{ dfwliv juåfh ã o*h{suhvvlrq vxlydqwh =

Fruu+Ul> Um, @
[
n

[
o

�ln�mo�n>o . �l�m�lm

Lo vx!w gh frqqdñwuh ohv fruuìodwlrqv hqwuh ohv idfwhxuv frppxqv/ dlqvl txh oh ulvtxh vsìfl�txh gh fkdfxq
ghv ìphwwhxuv srxu frqvwuxluh od pdwulfh gh fruuìodwlrqv ghv uhqghphqwv ghv dfwliv1 Vl qrxv qrwrqv � fhwwh
pdwulfh/ rq d =

� @ EFwE

rü F hvw od pdwulfh gh fruuìodwlrq ghv idfwhxuv gh od iruph vxlydqwh =3
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Vl ohv idfwhxuv vrqw gìwhuplqìv sdu xqh dqdo|vh idfwrulhooh/ ohv N suhplhuv d{hv uhwhqxv vrqw ruwkrjrqdx{
hqwuh hx{ > rq hq gìgxlw doruv txh F hvw od pdwulfh lghqwlwì hw txh od pdwulfh gh fruuìodwlrq � hvw ìjdoh ã
EwE1

615 Plvh hq rhxyuh gh od pìwkrgrorjlh

61514 Pdwulfh gh wudqvlwlrq

Od pdwulfh gh wudqvlwlrq uhsuìvhqwh od suredelolwì gh wudqvlwlrq g*xq udwlqj lqlwldo yhuv xq udwlqj ã o*kr0
ul}rq1 D sulrul/ srxu xq krul}rq grqqì/ xqh vhxoh pdwulfh gh wudqvlwlrq hvw qìfhvvdluh1 Hq h�hw/ qrxv dyrqv
vxssrvì txh oh vhxo idfwhxu glvfulplqdqw hqwuh ìphwwhxuv ìwdlw oh udwlqj1

Qrxv srxyrqv xwlolvhu xqh ìfkhooh gh qrwdwlrq � fodvvltxh � gx w|sh gh fhooh sursrvìh sdu Vwdqgdug )
Srru*v rx Prrg|*v1 Qrxv srxyrqv dxvvl gìyhorsshu qrwuh sursuh ìfkhooh gh qrwdwlrq/ hq xwlolvdqw sdu h{hpsoh
xqh pìwkrgh g*ìydoxdwlrq surfkh gh fhooh sursrvìh sdu NPY1 Fhwwh pìwkrgh hvw fhshqgdqw soxv frþwhxvh/
gdqv oh vhqv rü qrxv dyrqv ehvrlq g*hvwlphu ohv udwlqjv vxu xqh orqjxh sìulrgh d�q gh fdofxohu ohv suredelolwìv
gh wudqvlwlrq1

61515 Uhqghphqwv gh wudqvlwlrq

Ohv uhqghphqwv gh wudqvlwlrq shuphwwhqw g*ìwdeolu xqh elmhfwlrq hqwuh oh uhqghphqw gh o*dfwli gh fkdtxh
ìphwwhxu hw vd qrwdwlrq ã o*krul}rq1 Oh uhqghphqw gh od ydohxu gh o*dfwli gh fkdtxh ìphwwhxu hvw vxssrvìh
vxlyuh xqh orl qrupdoh gh pr|hqqh � hw g*ìfduw0w|sh �1 Gdqv FuhglwPhwulfvWP / ohv sdudpëwuhv gx uhqghphqw
gh od ydohxu gh o*dfwli vrqw frqirqgxv dyhf ohv sdudpëwuhv gx uhqghphqw gh o*dfwlrq1

Frqqdlvvdqw ohv sdudpëwuhv gh od orl qrupdoh/ ohv uhqghphqwv gh wudqvlwlrq vrqw gì�qlv gh od pdqlëuh
vxlydqwh =

]g�hidxw @ Q�4+sg�hidxw,� � . �

]FFF @ Q�4+sFFF � sg�hidxw,� � . �
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Ohv suredelolwìv gh wudqvlwlrq qh gìshqgdqw txh gx udwlqj gh o*ìphwwhxu/ ohv uhqghphqwv gh wudqvlwlrq vrqw
irqfwlrq gx udwlqj/ gh o*hvsìudqfh hw gh od yrodwlolwì gx uhqghphqw gh o*dfwli1 Qrxv srxyrqv gëv ã suìvhqw
idluh fruuhvsrqguh ã od pdwulfh gh wudqvlwlrq xqh pdwulfh ghv uhqghphqwv gh wudqvlwlrq ]/ ohv ]l>m ìwdqw gì�ql
sdu ohv irupxohv dqdo|wltxhv fl0ghvvxv1 Qrxv q*dyrqv sdv ehvrlq ã fhwwh ìwdsh gx gìwdlo ghv hvsìudqfhv hw ghv
yrodwlolwìv ghv uhqghphqwv ghv dfwliv1

61516 Prgìolvdwlrq ghv fruuìodwlrqv hqwuh uhqghphqwv g*dfwliv

Oh uhqghphqw gh o*dfwli l shxw íwuh gìfrpsrvì gh od pdqlëuh vxlydqwh =

Ul @
N[
n@4

�lnin . �l%l

FuhglwPhwulfvWP sursrvh od pìwkrgrorjlh vxlydqwh = rq vxssrvh txh ohv sulqflsdx{ idfwhxuv gh fruuìodwlrqv
hqwuh ìphwwhxuv vrqw ghv idfwhxuv vhfwrulhov1 O*dfwlylwì gh fkdtxh ìphwwhxu hvw gìfrpsrvìh sdu vhfwhxuv/ hw od
sursruwlrq ulvtxh v|vwìpdwltxh +rx ulvtxh vhfwrulho, 2 ulvtxh vsìfl�txh hvw gì�qlh1 Ohv vhqvlelolwìv ã fkdtxh
idfwhxu vrqw hqvxlwh fdoleuìhv d�q gh uhwurxyhu xqh yrodwlolwì wrwdoh hq dffrug dyhf od yrodwlolwì phvxuìh1
Fhwwh pìwkrgh hvw fhshqgdqw dvvh} gìolfdwh ã lpsoìphqwhu = vxu txhooh edvh idlw0rq uhsrvhu od gìfrpsrvlwlrq
vhfwrulhooh B Od edvh gx fkl�uh g*d�dluhv hvw eldlvìh/ fdu hooh qh wlhqw sdv frpswh gx udssruw gh pdujh hqwuh
glyhuv vhfwhxuv g*dfwlylwì1 Ohv fkl�uhv gh uìsduwlwlrq ghv uìvxowdwv sdu vhfwhxu vrqw soxv gl!flohv ã rewhqlu1

Xqh dowhuqdwlyh ã fhfl vhudlw sdu h{hpsoh o*dqdo|vh idfwrulhooh ghv uhqghphqwv1 Fhwwh pìwkrgh d soxvlhxuv
dydqwdjhv = hooh d/ hq jìqìudo/ xq srxyrlu h{solfdwli soxv lpsruwdqw/ hw hooh shuphw g*rewhqlu ghv idfwhxuv
ruwkrjrqdx{1 D�q g*rewhqlu xqh phloohxuh suìflvlrq/ rq srxuud dgrswhu xqh glvwlqfwlrq jìrjudskltxh hqwuh
ohv jhvwlrqv/ hw uìdolvhu xqh dqdo|vh idfwrulhooh srxu fkdfxqh gh fhv uìjlrqv1

61517 Vlpxodwlrq ghv uhqghphqwv ghv dfwliv

Qrxv ghyrqv frqvwuxluh ghv vfhqdull uhsuìvhqwdqw o*ìyroxwlrq gh od ydohxu gh o*dfwli gh fkdfxq ghv ìphwwhxuv
suìvhqwv gdqv oh sruwhihxlooh1 Srxu Q ìphwwhxuv/ lo hvw qìfhvvdluh gh vlpxohu xqh orl qrupdoh pxowlydulìh ã Q
glphqvlrqv/ grqw od pdwulfh gh fryduldqfh hvw wuëv uduhphqw gldjrqdoh1 Od pìwkrgh jìqìudohphqw vxlylh hvw
gh vlpxohu wrxw g*derug xqh orl qrupdoh pxowlydulìh ã Q glphqvlrqv grqw od pdwulfh gh fryduldqfh hvw ìjdoh
ã o*lghqwlwì1 Rq pxowlsolhu doruv fhwwh orl sdu od pdwulfh gh Fkrohvn| D gì�qlh sdu =

DwD @ �

rü � hvw od pdwulfh gh fruuìodwlrq gì�qlh soxv kdxw1 O*dojrulwkph srxu rewhqlu D ã sduwlu gh � hvw wuëv
fodvvltxh hw glvsrqleoh gdqv gh qrpeuhx{ rxyudjhv g*dqdo|vh qxpìultxh1 Vl o*rq xwlolvh xq prgëoh idfwrulho ã
p idfwhxuv ruwkrjrqdx{/ lo vx!w gh vlpxohu Q +idfwhxuv vsìfl�txhv, .p +idfwhxuv v|vwìpdwltxhv, orlv qrupdohv
lqgìshqgdqwhv/ fh txl hvw ehdxfrxs soxv vlpsoh1 Rq frqvwuxlw dlqvl txhotxhv ploolhuv gh vfìqdull1 Frqqdlvvdqw
ohv vhqvlelolwìv gh fkdfxq ghv ìphwwhxuv/ rq uhfrqvwuxlw doruv srxu fkdtxh vfìqdulr hw srxu fkdtxh ìphwwhxu
oh uhqghphqw ã o*krul}rq1

61518 Uhfrqvwlwxwlrq ghv qrwdwlrqv ã o*krul}rq

Qrxv glvsrvrqv pdlqwhqdqw gh txhotxhv ploolhuv gh vfìqdull rewhqxv sdu Prqwh Fduor1 D fkdtxh vfhqdulr
fruuhvsrqg xq yhfwhxu gh Q uhqghphqwv/ Q ìwdqw oh qrpeuh g*ìphwwhxuv1 Srxu fkdtxh ìphwwhxu gh fkdtxh
vfhqdulr rq yd frpsduhu oh uhqghphqw wluì dx{ uhqghphqwv gh wudqvlwlrq ]l gì�qlv soxv kdxw1 Dlqvl/ ã o*dlgh
gh fhv uhqghphqwv gh wudqvlwlrq/ rq uhfrqvwlwxh oh udwlqj gh fkdtxh ìphwwhxu ã o*krul}rq hw fh srxu fkdtxh
vfhqdulr1 D fh vwdgh/ qrxv glvsrvrqv gh o*hqvhpeoh ghv lqirupdwlrqv qìfhvvdluhv srxu ìydoxhu od glvwulexwlrq
gh od ydohxu gh qrwuh sruwhihxlooh ã o*krul}rq1 Uhvwh ã idluh fruuhvsrqguh ã fkdtxh udwlqj gh fkdtxh ìphwwhxu
od ydohxu gx wlwuh gdqv fhw ìwdw gh od qdwxuh1
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61519 Fdofxo ghv idfwhxuv g*dfwxdolvdwlrq

Qrxv dyrqv ehvrlq/ srxu fkdtxh udwlqj ã o*krul}rq/ g*xqh frxueh ghv wdx{ ã o*krul}rq/ dlqvl tx*xqh frxueh
ghv vsuhdgv1 FuhglwPhwulfvWP vxjjëuh g*xwlolvhu ghv frxuehv vwdqgdug/ irxuqlhv sdu Eulgjh1 Fhv frxuehv qh
vrqw fhshqgdqw glvsrqleohv lqlwldohphqw txh srxu ohv XVD1 Lo vhpeoh gdqjhuhx{ g*xwlolvhu xqh vhxoh frxueh
gh vsuhdgv sdu w|sh gh udwlqj1 Hq h�hw/ oh vsuhdg ìyroxh hq irqfwlrq gx qlyhdx devrox ghv wdx{ g*lqwìuíw/
txl shxw íwuh gl�ìuhqw g*xq sd|v ã o*dxwuh1 Fhfl srvh xq qrxyhdx sureoëph = píph hq vxssrvdqw ohv wdx{
ã o*krul}rq lqfkdqjìv/ qrxv qh glvsrvrqv sdv gh vx!vdpphqw gh grqqìhv gdqv fkdfxq ghv sd|v srxu wudfhu
xqh frxueh sdu udwlqj/ sduwlfxolëuhphqw srxu ohv udwlqjv ohv soxv idleohv1

6151: Fdofxo gh od ydohxu gx sruwhihxlooh ã o*krul}rq

Fkdtxh wlwuh gx sruwhihxlooh hvw gìfrpsrvì hq  x{1 Fkdfxq gh fhv  x{ hvw ydorulvì ã o*krul}rq/ gdqv fkdtxh
vfìqdulr hw srxu fkdtxh udwlqj vhorq od pìwkrgh h{soltxìh soxv kdxw1 Od ydohxu gx sruwhihxlooh ã o*krul}rq
hvw hqvxlwh fdofxoìh sdu djjuìjdwlrq ghv ydohxuv ghv wlwuhv lqglylgxhov1 Rq rewlhqw dlqvl od glvwulexwlrq ghv
ydohxuv gx sruwhihxlooh ã o*krul}rq1 Rq hvw doruv hq phvxuh gh txdqwl�hu oh ulvtxh fuìglw gx sruwhihxlooh hw gh
fdofxohu ohv frqwulexwlrqv ã fh ulvtxh gh fkdfxqhv ghv ìplvvlrqv txl oh frpsrvhqw1

7 Od Pìwkrgrorjlh FUHGLWULVN.

Fh prgëoh sursrvì sdu Fuhglw Vxlvvh Ilqdqfldo Surgxfw +FVIS, dssdudñw frpph xqh dowhuqdwlyh dx{ ghx{
sulqflsdohv pìwkrgrorjlhv uhqfrqwuìhv vxu oh pdufkì/ ã vdyrlu fhoohv gh M1S1Prujdq hw gh NPY1 Fh prgëoh hvw
irqgì vxu xqh dssurfkh suredelolvwh gx surfhvvxv gh gìidxw gh sdlhphqw g*xqh frqwuhsduwlh vdqv idluh dxfxqh
k|srwkëvh vxu od fdxvh gx gìidxw1 Oh Prgëoh FUHGLWULVN. frqvlgëuh oh wdx{ gh gìidxw frpph xqh yduldeoh
doìdwrluh frqwlqxh1 Od sulvh hq frpswh g*xqh yrodwlolwì gx wdx{ gh gìidxw dvvrflìh ã xqh dqdo|vh sdu vhfwhxu
shuphwwurqw gh uhqguh frpswh ã od irlv gh o*lqfhuwlwxgh gx qlyhdx gh gìidxw hw ghv ìyhqwxhoohv fruuìodwlrqv
h{lvwdqw hqwuh soxvlhxuv reoljdwlrqv1 Fh fkrl{ v*h{soltxh g*dsuëv FVIS sdu o*lqvwdelolwì ghv fruuìodwlrqv gh
gìidxw hw sdu oh pdqtxh gh grqqìhv hpslultxhv srxu vxlyuh od gìpdufkh sursrvìh sdu FUHGLWPHWULFVWP 1

Hq dssoltxdqw ghv whfkqltxhv pdwkìpdwltxhv soxv vrxyhqw uhqfrqwuìhv gdqv oh grpdlqh gh o*dvvxudqfh
txh gdqv fhoxl gh od �qdqfh/ fh prgëoh fhuqh ohv fdudfwìulvwltxhv hvvhqwlhoohv gh o*rfxuuhqfh gh gìidxwv gh
sdlhphqw hw shuphw xq fdofxo h{solflwh gh od glvwulexwlrq ghv shuwhv g*xq sruwhihxlooh frpsruwdqw xq ulvtxh
gh fuìglw1

714 Od gìpdufkh

ohv frqfhswv foìv txl vrqw ã od edvh gh FUHGLWULVN. vrqw ohv vxlydqwv =

� Ohv wdx{ gh gìidxw vrqw vwrfkdvwltxhv1

� Oh qlyhdx gx wdx{ gh gìidxw ã xqh lqflghqfh vxu o*rfxuuhqfh gx gìidxw/ pdlv lo q*| d sdv gh uhodwlrqv
fdxvdohv hqwuh fhv rfxuuhqfhv1

Oh prgëoh hvw doruv vwuxfwxuì vhorq oh vfkìpd gh od �jxuh fl0ghvvrxv1 Od gìpdufkh vxlylh irfdolvh wrxw
g*derug vrq ìwxgh vxu xq prgëoh vlpsol�ì gdqv ohtxho od yrodwlolwì ghv wdx{ gh gìidxw q*hvw sdv sulvh hq
frpswh1 Xqh irlv od glvwulexwlrq ghv shuwhv rewhqxh gdqv xq fdv vlpsoh/ rq lqwëjuh fhwwh yrodwlolwì gdqv
oh surfhvvxv/ fh txl dx yx ghv uìvxowdwv fruuhvsrqg ã xqh glphqvlrq doìdwrluh vxssoìphqwdluh hw grqf ã
xqh vlpsoh frpsrvlwlrq gh orlv gh suredelolwìv1 Rq prqwuh doruv o*h{lvwhqfh gh fdv rü oh prgëoh ã yrodwlolwì
frqyhujh yhuv oh fdv vlpsoh1 Ilqdohphqw/ rq ìwhqg od suhplëuh dssurfkh vhfwrulhooh ã xq fdv soxv frpsohw1
Rq hvw doruv hq phvxuh g*h{sorlwhu ohv uìvxowdwv/ qrwdpphqw srxu gìwhuplqhu ohv gl�ìuhqwhv frqwulexwlrqv
dx ulvtxh g*xq sruwhihxlooh ghv ìphwwhxuv txl oh frpsrvhqw rx ohv fruuìodwlrqv ghv wdx{ gh gìidxw hqwuh fhv
píphv ìphwwhxuv1
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Ilj1 4= Rujdqljudpph gh od gìpdufkh vxlylh sdu FUHGLWULVN.

715 Prgìolvdwlrq ã wdx{ gh gìidxw �{hv

71514 Rffxuuhqfh gh gìidxwv

Ohv gìidxwv gh fuìglwv qh shxyhqw sdv íwuh suìyxv ql gdqv ohxu gdwh/ ql gdqv ohxu qrpeuh/ vl elhq txh
FUHGLWULVN. whqwh gh prgìolvhu joredohphqw oh ulvtxh fuìglw g*xq sruwhihxlooh1

Rq frqvlgëuh xq sruwhihxlooh frpsrvì gh Q reoljdwlrqv1 Qrxv vxssrvrqv gdqv fhwwh sduwlh txh fkdfxq gh
fhv wlwuhv hvw vxmhw ã xqh suredelolwì gh gìidxw ã xq krul}rq gh xq dq frqqxh1 Dlqvl/

SD @ Suredelolwì Dqqxhooh gh Gìidxw srxu D +4,

Rq lqwurgxlw doruv od irqfwlrq jìqìudwulfh dvvrflìh dx qrpeuh G gh gìidxwv vxuyhqxv sdupl ohv reoljdwlrqv
gx sruwhihxlooh

I +}, @
4[
q@3

S +G @ q,}q +5,

Ru/ fkdtxh ìphwwhxu idlw rx qh idlw sdv gìidxw > od irqfwlrq jìqìudwulfh g*xq sruwhihxlooh frpsrvì g*xqh
xqltxh reoljdwlrq v*rewlhqw grqf idflohphqw =

ID+}, @ 4� SD . SD} @ 4 . SD+} � 4, +6,

Gh soxv/ ohv ìyìqhphqwv vrqw vxssrvìv lqgìshqgdqwv/ fh txl lqgxlw

I +}, @
\
D

ID+}, @
\
D

+4 . SD+} � 4,, +7,

fh txl uhylhqw ã ìfuluh
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Orj+I +},, @
[
D

Orj+4 . SD+} � 4,, +8,

Ru/ qrxv srxyrqv udlvrqqdeohphphqw shqvhu txh ohv suredeololwìv vrqw vx!vdpphqw idleohv srxu dssur{l0
phu fhwwh ghuqlëuh h{suhvvlrq sdu xq gìyhorsshphqw olplwì dx suhplhu ruguh/ fh txl vh wudgxlw sdu =

I +}, @ h

S

D

SD+}�4,
@ h�+}�4, +9,

dyhf

� @
[
D

SD +:,

� uhsuìvhqwh hq idlw oh qrpeuh pr|hq gh gìidxwv dwwhqgxv hq xq dq sdupl ohv ìplvvlrqv gx sruwhihxlooh
frqvlgìuì1 Rq uhpdutxh gh soxv txh od ghuqlëuh h{suhvvlrq shxw v*hfuluh vrxv xqh dxwuh iruph/ juåfh dx{
vìulhv hqwlëuhv/ fh txl grqqh xqh irupxoh h{solflwh gh od uìsduwlwlrq gh od yduldeoh doìdwrluh G =

I +}, @ h�+}�4, @
4[
q@3

h���q

q$
}q +;,

g*rü

S +G @ q, @
h���q

q$
+<,

Ilqdohphqw/ vrxv ohv k|srwkëvhv idlwhv soxv kdxw/ oh qrpeuh gh gìidxw ã vxuyhqlu vxlw xqh orl gh Srlvvrq
gh sdudpëwuh �1 Fh sdudpëwuh hvw o*xqltxh lqfrqqxh gx prgëoh/ lo qh gìshqg ql gx qrpeuh gh wlwuhv suìvhqwv
gdqv oh sruwhihxlooh ql ghv suredelolwìv lqglylgxhoohv gh gìidxw gh fkdtxh reoljdwlrq/ srxuyx tx*hoohv vrlhqw
vx!vdpphqw shwlwhv srxu ydolghu ohv dssur{lpdwlrqv h�hfwxìhv1 Uhvwh ã qrwhu/ srxu od vxlwh/ tx*xqh orl gh
srlvvrq gh sdudpëwuh � d srxu pr|hqqh � hw srxu ìfduw0w|sh

s
�1

Hylghpphqw/ ohv k|srwkëvhv idlwhv qh vrqw sdv vdwlvidlvdqwhv hw qh fdguhqw sdv dyhf od uìdolwì1 Wrxwhirlv/
fhv uìvxowdwv vhurqw xwlohv srxu od vxlwh/ qrwdpphqw srxu oh sdvvdjh ã ghv wdx{ yduldeohv hw ã o*lqwurgxfwlrq
gh yrodwlolwì ghv wdx{ gh gh gìidxwv1

71515 Shuwhv gh gìidxw

O*remhfwli sulqflsdo hvw gh txdqwl�hu oh ulvtxh gh shuwh g*xq sruwhihxlooh1 Ru/ xq píph qlyhdx gh shuwh shxw
íwuh rewhqx sdu xq vhxo �jurv� gìidxw dxvvl elhq txh srxu gh qrpeuhx{ �shwlwv� gìidxwv1 Fhwwh frqvwdwdwlrq
d lqflwì FVIS ã uhjurxshu ohv ìplvvlrqv frqwhqxhv gdqv xq sruwhihxlooh sdu wudqfkh g*h{srvlwlrq1 Fhfl d
srxu h�hw gh uìgxluh frqvlgìudeohpphqw oh qrpeuh gh grqqìhv ã o*hqwuìh srxu o*lpsoìphqwdwlrq1 Fhwwh
dssur{lpdwlrq vhud g*dxwdqw soxv oìjlwlph txh ohv wudqfkhv g*h{srvlwlrqv vhurqw qrpeuhxvhv hw ìwurlwhv hq
frpsdudlvrq dyhf o*h{srvlwlrq pr|hqqh gx sruwhihxlooh1 Dlqvl/ fhv dssur{lpdwlrqv vhurqw xwlohv vdqv srxu
dxwdqw prgl�hu ohv uìvxowdwv vljql�fdwlyhphqw1

Rq dgrswh doruv ohv qrwdwlrqv vxlydqwhv =

Uìiìuhqfh Qrwdwlrq
Hphwwhxu D
H{srvlwlrq OD
Suredelolwì gh gìidxw SD
Shuwhv dwwhqgxhv �D

JURXSH GH UHFKHUFKH RSHUDWLRQQHOOH 46



O*h{srvlwlrq hw ohv shuwhv dwwhqgxhv vrqw h{sulpìhv hq O/ txl uhsuìvhqwh xqh xqlwì duelwudluh fkrlvlh/ vl
elhq txh srxu fkdtxh ìphwwhxu D/ rq gì�qlw %D hw �D gh od pdqlëuh vxlydqwh =

OD @ �D � O hw �D @ %D � O

Oh sdvvdjh lpsruwdqw hvw g*duurqglu fkdtxh �D ã o*hqwlhu oh soxv surfkh1 Dlqvl/ srxu xq jurv sruwhihxlooh/
xq fkrl{ dgdswì gh O shuphwwud gh uìgxluh ã xq qrpeuh uhodwlyhphqw shwlw ohv ydohxuv �D sduwdjìhv sdu
soxvlhxuv ìplvvlrqv1 Oh sruwhihxlooh vh uhwurxyh doruv glylvì hq p wudqfkhv g*h{srvlwlrq/ lqgh{ìh sdu m/ fh txl
uhylhqw ã qh uhwhqlu txh ohv qrwdwlrqv vxlydqwhv1

Uìiìuhqfh Qrwdwlrq
H{srvlwlrq frppxqh gdqv od wudqfkh m hq O �m
Shuwhv dwwhqgxhv gdqv od wudqfkh m hq O %m
Qrpeuh gh gìidxw dwwhqgx gdqv od wudqfkh m �m

Gh soxv/ fhv wurlv yduldeohv vrqw uholìhv sdu od uhodwlrq vxlydqwh

%m @ �m � �m +43,

grqf

�m @
%m
�m

@
[

Dm�D@�m

%D
�D

+44,

gh soxv/ qrxv xwlolvhurqv sdu od vxlwh

� @
p[
m@4

�m @
p[
m@4

%m
�m

+45,

71516 Surfìgxuh gh fdofxo hw glvwulexwlrq ghv shuwhv

Rq dgrswh lfl oh píph srlqw gh yxh txh srxu oh qrpeuh gh gìidxwv > rq gì�qlw od glvwulexwlrq ghv shuwhv
djuìjìhv ã wudyhuv vd irqfwlrq jìqìudwulfh

J+}, @
4[
q@3

S +Shuwhv djuìjìhv @ q� O,}q +46,

Qrxv idlvrqv doruv lqwhuyhqlu oh idlw txh ohv wlwuhv rqw ìwì uhjurxsìv sdu qlyhdx g*h{srvlwlrq/ hw txh ohv
wudqfkhv vrqw lqgìshqgdqwhv hqwuh hoohv/ fh txl v*ìfulw gh pdqlëuh soxv irupdolvìh

J+}, @
p\
m@4

Jm+}, +47,

rq frqvlgëuh doruv fkdtxh wudqfkh frpph xq sruwhihxlooh ã sduw hqwlëuh/ hw rq dssoltxh oh uìvxowdw rewhqx
hq +;, rü rq qrwh Gm od yduldeoh doìdwrluh uhqgdqw frpswh gx qrpeuh gh gìidxw ã vxuyhqlu gdqv od wudqfkh m

Jm+}, @
4[
q@3

S +Gm @ q,}q�m @
4[
q@3

h��m�qm
q$

}q�m @ h��m.�m}
�m

+48,

hw grqf/ hq uhyhqdqw dx sruwhihxlooh joredo
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J+}, @ h
�

pS

m@4
�m.

pS

m@4
�m}

�m

+49,

F*hvw od irupxoh gìvluìh txl qrxv uhqvhljqh vxu od glvwulexwlrq ghv ulvtxhv fuìglwv gx sruwhihxlooh/ rq
uhpdutxh txh vl rq srvh S+}, oh sro|q÷ph

S +}, @
4

�

p[
m@4

�m}
�m @

pS
m@4

�
%m
�m

�
}�m

pS
m@4

�
%m
�m

� +4:,

Od irqfwlrq jìqìudwulfh ghv shuwhv djuìjìhv vh suìvhqwh doruv vrxv od iruph

J+}, @ h�+S +},�4, @ I +S +},, +4;,

J+}, v*h{sulph doruv frpph od frpsrvìh gh ghx{ vrxufhv g*lqfhuwlwxgh = od orl gh srlvvrq gx qrpeuh gh
gìidxwv hw od yduldelolwì ghv prqwdqwv g*h{srvlwlrq1

Rq uhpdutxh ìjdohphqw tx*hooh qh gìshqg txh gh ghx{ w|shv gh grqqìhv � hw %1 Dlqvl/ ohv vhxohv hqwuìhv
qìfhvvdluhv ã od phvxuh gx ulvtxh fuìglw g*xq sruwhihxlooh vrqw od frqqdlvvdqfh ghv gl�ìuhqwhv wdloohv g*h{sr0
vlwlrq hw ohv shuwhv dwwhqgxhv srxu fkdtxh wdlooh1 FVIS hvwlph txh fhod uhsuìvhqwh shx g*h�ruwv/ píph srxu
xq sruwhihxlooh dvvh} lpsruwdqw1

Wrxwhirlv/ od ghuqlëuh h{suhvvlrq gh od irqfwlrq jìqìudwulfh q*hvw sdv wuëv pdqldeoh hw qh qrxv uhqvhljqh
sdv h{solflwhphqw vxu od glvwulexwlrq ghv shuwhv1 Dxvvl/ rq hvw dphqì ã gìwhuplqì ohv suredelolwìv dvvrflìhv ã
xqh shuwh gh q�O sdu xq dxwuh dojrulwkph/ hq h�hw g*dsuëv o*h{suhvvlrq +46, rq d =

S +Shuwhv djuìjìhv @ q� O, @
4

q$

gqJ

g}q
+3, @ Dq +4<,

Rq dssoltxh doruv vxffhvvlyhphqw od irupxoh gh Ohleqlw} srxu rewhqlu xqh irupxoh gh uìfxuuhqfh qrxv
shuphwwdqw gh fdofxohu Dq ã shx gh iudlv > �qdohphqw rq rewlhqw

Dq @
S

mm�m�q

%m
q
Dq��m

D3 @ J+3, @ h�� @ h
�

pS

m@4

%m
�m

+53,

71517 Dssolfdwlrq dx fdv pxowl0dqqxho

Lo shxw vhpeohu soxv lqwìuhvvdqw gh frqvlgìuhu o*ìwxgh gx ulvtxh gh fuìglw g*xq sruwhihxlooh vxu xqh sìulrgh
soxv orqjxh tx*xqh dqqìh1 hq h�hw/ od pdwxulwì g*xq sruwhihxlooh srxuudlw vhpeohu íwuh xq krul}rq oìjlwlph1
Gdqv fhw rswltxh/ lo idxw íwuh fdsdeoh g*dgdswhu ohv h{suhvvlrqv suìfìghqwhv ã fh fdv pxowl0dqqxho/ pr|hqqdqw
od gì�qlwlrq gh qrwdwlrqv soxv dgdswìhv1

Uìiìuhqfh Qrwdwlrq
H{srvlwlrq frppxqh gdqv od wudqfkh m hq O shqgdqw o*dqqìh w �

+w,
m

Shuwhv dwwhqgxhv gdqv od wudqfkh m hq O shqgdqw o*dqqìh w %
+w,
m

Qrpeuh gh gìidxw dwwhqgx gdqv od wudqfkh m shqgdqw o*dqqìh w �
+w,
m

Doruv/ hq vxssrvdqw ohv ìyìqhphqwv gh gl�ìuhqwhv dqqìhv lqgìshqgdqwv/ rq dssoltxh ohv uìvxowdwv rewhqxv
suìfhghpphqw/ g*rü

J+}, @ h

S

w>m

%
+w,
m

�
+w,
m

+}
�
+w,
m �4,

+54,
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fh txl lpsoltxh xqh uhodwlrq gh uìfxuuhqfh vhpeodeoh ã od suìfìghqwh/

Dq @
S

m>wm�
+w,
m
�q

%
+w,
m

q
D
q��

+w,
m

D3 @ J+3, @ h
�
S

m>w

%
+w,
m

�
+w,
m

+55,

716 Sdvvdjh ã ghv wdx{ gh gìidxw doìdwrluhv

71614 Lqfhuwlwxgh ghv wdx{ gh gìidxw

Mxvtx*lfl/ qrxv q*dyrqv frqvlgìuì txh ghv sruwhihxloohv frpsrvìv g*reoljdwlrqv grqw oh wdx{ gh gìidxw ìwdlw
frqqx hw �{h1 FUHGLWULVN. suhqg hq frpswh oh idlw txh fhv wdx{ vrqw gl!flohv ã gìwhuplqhu hw vrqw vxmhwv
ã xqh yduldelolwì qrq qìjoljhdeoh srxu ghv wlwuhv vhpeodeohv1 Gh soxv/ ohv vwdwlvwltxhv sxeolìhv vxu od iuìtxhqfh
ghv gìidxwv prqwuhqw ghv yduldwlrqv dvvh} lpsruwdqwhv g*xqh dqqìh vxu o*dxwuh1 Od vlwxdwlrq vh uìvxph doruv
hq wurlv srlqwv =

� Ohv suredelolwìv gh gìidxw vrqw yrodwlohv gdqv oh whpsv/ píph srxu ghv ìphwwhxuv gh txdolwì fuìglw
frpsdudeoh1

� Od yduldelolwì ghv suredelolwìv gh gìidxw shxw íwuh h{soltxìh sdu ghv yduldelolwìv vrxv0mdfhqwhv g*xq shwlw
qrpeuh gh yduldeohv olìhv ã o*hqylurqqhphqw ìfrqrpltxh1

� Xq fkdqjhphqw gdqv o*ìfrqrplh rx g*xq dxwuh idfwhxu d|dqw gh o*lq xhqfh vxu od yduldelolwì ghv wdx{
gh gìidxw qh grlw sdv qìfhvvdluhphqw lqgxluh xq gìidxw1 Oh gìidxw g*xqh frqwuhsduwlh hvw xq ìyìqhphqw
uduh1

71615 Dqdo|vh sdu vhfwhxu

oh vhfrqg srlqw ìqrqfì vrxoljqh o*h{lvwhqfh gh idfwhxuv vxvfhswleohv g*djlu vxu od txdolwì fuìglw gh soxvlhxuv
ìplvvlrqv ã od irlv1 Srxu phvxuhu fhw h�hw/ hw grqf íwuh hq phvxuh gh txdqwl�hu o*lpsdfw ghv yrodwlolwìv ghv wdx{
gh gìidxw lqglylgxhoohv dx qlyhdx gx sruwhihxlooh/ FVIS d hx uhfrxuv ã xqh dqdo|vh sdu vhfwhxu1 O*ìfrqrplh
hvw doruv glylvìh hq N vhfwhxuv/ hw FUHGLWULVN. vxssrvh txh fkdtxh vhfwhxu shxw íwuh prgìolvì sdu xq
xqltxh idfwhxu vrxv0mdfhqw1 F*hvw fh idfwhxu txl qrxv shuphwwud g*h{soltxhu od yduldelolwì gdqv oh whpsv gx
qrpeuh wrwdo gh gìidxw phvxuì srxu fh vhfwhxu1

Grqf/ srxu fkdtxh vhfwhxu n qrxv lqwurgxlvrqv xqh yduldeoh doìdwrluh {n txl uhsuìvhqwh oh qrpeuh pr|hq
gh gìidxwv gdqv fh vhfwhxu1 O*hvsìudqfh gh {n vhud qrwìh �n/ hw o*ìfduw0w|sh �n1

Yduldeoh sdu vhfwhxu Qrwdwlrq
Xqlwì g*h{srvlwlrq dx ulvtxh O

Wudqfkh g*h{srvlwlrq O
+n,
m @ �

+n,
m � O

4�n�N hw 4�m�p+n,

Shuwhv dwwhqgxhv gdqv fkdtxh wudqfkh g*h{srvlwlrq �
+n,
m @ %

+n,
m � O

4�n�N hw 4�m�p+n,

Vrxv fhv qrxyhoohv qrwdwlrqv/ rq d grqf =

�n @

p+n,[
m@4

%
+n,
m

�
+n,
m

@
[
D5n

%D
�D

+56,

rü %D
�D

hvw od suredelolwì gh gìidxw vxu od sìulrgh gh D1 Srxu rewhqlu xqh hvwlpdwlrq vhpeodeoh gh o*ìfduw0
w|sh gx wdx{ gh gìidxw srxu fkdtxh vhfwhxu/ rq hvw frqwudlqw g*dvvljqhu xq ìfduw0w|sh srxu oh wdx{ gh gìidxw
gh fkdtxh ìphwwhxu gx vhfwhxu frqvlgìuì1 Xqh pdqlëuh sudwltxh gh idluh fhod uhylhqw ã vxssrvhu txh fhw
ìfduw0w|sh gìshqg gh od txdolwì fuìglw gh o*ìphwwhxu1 Rq rewlhqw grqf �n ã sduwlu ghv �D/ vdfkdqw txh od
suredelolwì gh gìidxw gh fkdtxh ìphwwhxu dssduwhqdqw dx vhfwhxu n vhud frqvlgìuìh frpph sursruwlrqqhooh
ã od yduldeoh doìdwrluh {n/ fh txl v*ìfulw =
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{D @
%D
�D

{n
�n

+57,

Rq shxw qrwhu txh o*hvsìudqfh gh {D ydxw %D
�D

@ SD= Qrxv vrpphv doruv hq phvxuh gh olhu ohv �D ã �n
vhorq o*ìtxdwlrq vxlydqwh =

[
D5n

�D @
[
D5n

%D
�D

�n
�n

@ �n +58,

Ohv vwdwlvwltxhv prqwuhqw txh oh udwlr�D
SD

hvw gh o*ruguh gh 4/ vl elhq txh o*ìfduw0w|sh gx qrpeuh gh gìidxwv
sdupl ohv ìphwwhxuv g*xq píph jurxsh gh txdolwì fuìglw hvw gx píph ruguh txh oh qrpeuh pr|hq dqqxho gh
gìidxwv1 F*hvw od píph fkrvh ã o*ìfkhooh gx vhfwhxu/ frpph oh prqwuh =

�n
�n

@

S
D5n

�DS
D5n

SD
@

S
D5n

SD

�
�D
SD

�
S
D5n

SD
+59,

Dlqvl/ hq o*devhqfh gh grqqìhv vx!vdpphqw gìwdlooìhv/ ohv hvwlpdwlrqv fdudfwìulvwltxhv gh fkdtxh ìphwwhxu
�D
SD

shxyhqw íwuh uhpsodfìv sdu xq xqltxh udwlr 'n srxu oh vhfwhxu/ fh txl lqgxlw doruv =

�n @ 'n � �n +5:,

Fkhufkhu ã hvwlphu �n hvw doruv ìtxlydohqw ã hvwlphu 'n=

71616 Rffxuuhqfh gh gìidxwv

Hq vxlydqw od píph gìpdufkh tx*hq 61414/ hw hq lqfoxdqw od yrodwlolwì gx wdx{ gh gìidxw gdqv oh prgëoh/
rq rewlhqw xqh irqfwlrq jìqìudwulfh gx qrpeuh gh gìidxwv gx w|sh =

I +}, @
N\
n@4

In+}, @
N\
n@4

4]
{@3

h{+}�4,in+{,g{ +5;,

rü in+{, hvw od ghqvlwì gh od yduldeoh {n= Srxu surorqjhu ohv fdofxov/ lo hvw doruv qìfhvvdluh gh grqqhu xqh
orl gh glvwulexwlrq ã {n= FUHGLWULVN. frqvhlooh gh fkrlvlu xqh orl Jdppd gh pr|hqqh �n hw g*ìfduw0w|sh
�n= Vrxv fhv k|srwkëvhv in+{, hvw doruv gì�ql gh od pdqlëuh vxlydqwh =

S +{ � {n � {. g{, @ in+{,g{ @
4

��nn �+�n,
h
� {
�n {�n�4g{ +5<,

rü

�n @
�5n
�5n

hw �n @
�5n
�n

+63,

�+�, @

4]
{@3

h�{{��4g{ +64,

dsuëv vlpsol�fdwlrq/ rq rewlhqw o*h{suhvvlrq vxlydqwh gdqv odtxhooh rq qrwh sn @ �n
4.�n

JURXSH GH UHFKHUFKH RSHUDWLRQQHOOH 4:



In+}, @

�
4� sn
4� sn}

��n

@ +4� sn,
�n

4[
q@4

�
q. �n � 4

q

�
sqn}

q +65,

rq hq gìgxlw

S +Gn @ q, @ +4� sn,
�n

�
q. �n � 4

q

�
sqn +66,

Gn txl hvw oh qrpeuh gh gìidxw gdqv oh vhfwhxu n vxlw grqf xqh Orl Elqrpldoh Qìjdwlyh1

71617 Glvwulexwlrq ghv shuwhv gh gìidxw

7161714 Shuwhv gh gìidxw Qrxv uhsuhqrqv o*dssurfkh gì�qlh gdqv oh fdv rü ohv wdx{ gh gìidxw ìwdlhqw
�{hv/ hw qrxv jìqìudolvrqv fh surfìgì hq | lqfrusrudqw od yrodwlolwì gh fhv wdx{ gh gìidxwv1 Rq rewlhqw doruv
ghv h{suhvvlrqv vhpeodeohv ã fhoohv uhqfrqwuìhv soxv kdxw =

J+}, @
N\
n@4

Jn+}, @
N\
n@4

In+Sn+},, @
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n@4
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{@3

h{+Sn+},�4,in+{,g{ +67,
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m@4

�
%
+n,
m

�
+n,
m

�
}�
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�
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%
+n,
m

�
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m

$
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+n,
m +68,

Hw oã hqfruh ohv lqwìjudohv shxyhqw íwuh fdofxoìhv/ fh txl derxwl ã o*h{suhvvlrq dqdo|wltxh vxlydqwh1

J+}, @
N\
n@4

3
EEEC 4� sn

4� sn
�n

p+n,S
m@4
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+n,
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+n,
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�
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+n,
m
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�n

+69,

7161715 Uhodwlrq gh uìfxuuhqfh Srxu íwuh vx!vdpphqw h{sorlwdeoh/ od irqfwlrq jìqìudwulfh grlw íwuh
plvh vrxv iruph gh vìulh hqwlëuh rü ohv suredelolwìv dvvrflìhv dx{ shuwhv vrqw oxhv vdqv dxfxq h�ruw1 Ru/ srxu
duulyhu ã fhwwh iruph/ rq hvw dphqì ã wudlwhu od ghuqlëuh h{suhvvlrq rewhqxh gh J+}, hw phwwuh hq ìylghqfh
ohv frh!flhqwv Dq gì�qlv gh od píph pdqlëuh txh fhx{ uhqfrqwuìv soxv kdxw1 Oh idlw txh J+}, vh suìvhqwh
vrxv od iruph gh iudfwlrqv udwlrqqhoohv qrxv idflolwh od wåfkh1 hq h�hw/ lo h{lvwh gh qrpeuhxvhv pìwkrghv srxu
wudqviruphu xqh iudfwlrq udwlrqqhooh hw od suìvhqwhu vrxv iruph gh sro|q÷ph gh ghjuì lq�ql1 Fhv dojrulwkphv
vrqw soxw÷w whfkqltxhv hw qh pìulwhqw sdv g*íwuh gìwdlooìv lfl1 Lov vhpeohqw/ hq rxwuh/ qh sdv srvhu gh gl!fxowhu
sduwlfxolëuhv1 Lo hvw hq h�hw suìiìudeoh gh olyuhu oh w|sh gh udlvrqqhphqw vxlyl hw od uhodwlrq gh uìfxuuhqfh ã
odtxhooh rq derxwlw dsuëv od plvh hq rhxyuh g*xq gh fhv dojrulwkphv1 Dlqvl/ rq fkhufkh ohv Dq whov txh =

J+}, @
4[
q@3

Dq}
q +6:,

Ru/ vl J+}, yìul�h xqh uhodwlrq gx w|sh =

J3+},

J+},
@

D+},

E+},
+6;,
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rü D+}, hw E+}, vrqw uhvshfwlyhphqw ghx{ sro|q÷phv gh od iruph vxlydqwh =

D+}, @ d3 . ====. du}u
E+}, @ e3 . ====. ev}

v +6<,

Doruv/ ohv frh!flhqwv Dq yìul�hqw od uhodwlrq gh uìfxuuhqfh

Dq.4 @
4

e3+q. 4,

3
Cplq+u>q,[

l@3

dlDq�l �
plq+v�4>q�4,[

o@3

eo.4+q� o,Dq�o

4
D +73,

Rq dssoltxh doruv fhwwh uhodwlrq/ vdfkdqw txh J+}, yìul�h od frqglwlrq vxu vd gìulyì orjdulwkpltxh1 Hq
h�hw/

J3+},

J+},
@

N[
n@4

sn�n
�n

p+n,S
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+n,
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�
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m

+74,

Rq dssoltxh doruv od uhodwlrq gh uìfxuuhqfh/ dsuëv dyrlu uìgxlw dx píph gìqrplqdwhxu od ghuqlëuh h{suhv0
vlrq1 Hylghpphqw/ xq fkrl{ mxglflhx{ gh O/ xqlwì g*h{srvlwlrq/ shuphwwudlw gh uìgxluh oh ghjuì gx sro|q÷ph
E+}, gh whooh vruwh txh ohv fdofxov vrlhqw soxv idflohv ã wudlwhu1 Rq vh uhwurxyh doruv hq srvvhvvlrq gh od iruph
h{solflwh gh od glvwulexwlrq ghv shuwhv gx sruwhihxlooh1

717 Frqfoxvlrq

Wrxw g*derug/ qrwrqv txh fhwwh dssurfkh shxw íwuh jìqìudolvìh hq frqvlgìudqw o*ìyhqwxhooh dssduwhqdqfh
g*xq ìphwwhxu ã soxvlhxuv vhfwhxuv1 Rq idlw doruv lqwhuyhqlu ghv frh!flhqwv �D>n txl srxu fkdtxh ìplv0
vlrq D grqqh od sursruwlrq gh o*lq xhqfh gh vrq wdx{ gh gìidxw sdu od yduldeoh {n= Hq jìqìudolvdqw gh od
vruwh/ rq dffrugh ã wrxv ohv wlwuhv g*íwuh gìshqgdqwv gh soxvlhxuv vhfwhxuv1 Fhwwh k|srwkëvh hvw wudlwìh gdqv
FUHGLWULVN./ txl grqqh doruv oh surfhvvxv hw od qrxyhooh glvwulexwlrq ghv shuwhv hqfrxuxv1

Uhpdutxrqv/ gh soxv/ txh od qrwlrq gh fruuìodwlrq q*dssdudlw sdv h{solflwhphqw gdqv oh prgëoh/ pdlv
hvw sulv hq frpswh lqgluhfwhphqw gdqv ohv yrodwlolwìv gh fkdtxh vhfwhxu hw ìyhqwxhoohphqw gdqv oh sur�o ghv
frh!flhqwv �D>n= Rq shxw wrxwhirlv fdofxohu ohv frqwulexwlrqv pdujlqdohv gh fkdfxq ghv wlwuhv dlqvl txh ohv
fruuìodwlrqv hqwuh fhv píphv wlwuhv d srvwhulrul1 Ohv ìwdshv qìfhvvdluhv srxu derxwlu ã fhv fruuìodwlrqv hw ã
fhv frqwulexwlrqv qh vrqw sdv suìvhqwìhv lfl pdlv oh vrqw gdqv FUHGLWULVN.1

Oh sulqflsdo uhsurfkh dguhvvì ã FVIS uìvlgh gdqv oh idlw txh ohxu prgëoh ljqruh od srvvlelolwì g*xq
fkdqjhphqw gh vsuhdg ghv wlwuhv frpsrvdqw oh sruwhihxlooh vdqv srxu dxwdqw revhuyhu xq txhofrqtxh gìidxw1
Sdu dqdorjlh dyhf FUHGLWPHWULFVWP > fh prgëoh qh wlhqw sdv frpswh gh od shuwh rx gx jdlq gh ydohxu
gx sruwhihxlooh suryrtxìv sdu ghv fkdqjhphqwv gh udwlqj1 Fh prgëoh vhpeoh/ hq idlw/ v*dgdswhu dx fdv gh
edqtxhv dffrugdqw ghv fuìglwv/ hw fkhufkdqw ã vh frxyulu frqwuh xq fhuwdlq qlyhdx gh ulvtxh gþ dx gìidxw gh
sdlhphqw g*xqh frqwuhsduwlh1 Pdlv fhw rxwlo qh frqylhqw sdv ã xqh jhvwlrq gh sruwhihxlooh txl d srxu yrfdwlrq
g*íwuh dvvh} oltxlgh hw txl wluh vrq uhqghphqw ghv vsuhdgv ghv wlwuhv txl oh frpsrvhqw1

8 Dssurfkh sdu Lqwhqvlwì
Gdqv fhwwh dssurfkh o*lqvwdqw gh gìidxw hvw xq whpsv doìdwrluh suhvtxh vþuhphqw srvlwli1 Rq oxl dvvrflh

oh surfhvvxv gh frpswdjh Q gì�ql sdu

Qw @ 4i��wj
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F*hvw xq surfhvvxv furlvvdqw/ frqwlqx ã gurlwh hw olplwì ã jdxfkh/ ydodqw 3 dydqw oh gìidxw hw 4 dsuëv1 O*lqwhqvlwì
gx gìidxw � hvw gì�qlh frpph xq surfhvvxv dgdswì qrq0qìjdwli who txh

Pw @ Qw �
] wa�

3

�xgx

vrlw xqh M� pduwlqjdoh/ f*hvw ã gluh xqh pduwlqjdoh gdqv oh pdufkì dyhf gìidxw1
Rq hvw doruv ã píph gh gì�qlu xq elhq ulvtxì sdu xq frxsoh +k> \ , dgdswì ã od vrxv0�owudwlrq I � M

grqw oh surfhvvxv gh ydohxu V vh gìgxlw gh

Vw @ HT

5
7k� h{s+�

�]
w

uvgv,4iw?��Wj . \ h{s+�
W]
w

uvgv,4iW?�j m Mw
6
8 +75,

rü uv hvw oh wdx{ frxuw hq v> \ hvw oh sd|r� whuplqdo v*lo q*| sdv hx gìidxw hw k hvw oh uhfrxyuhphqw hq fdv gh
gìidxw1 Fhwwh ghuqlëuh h{suhvvlrq qìfhvvlwh o*h{lvwhqfh g*xqh suredelolwì ulvtxh qhxwuh gdqv oh prqgh dgdswì
ã od �owudwlrq M 1 Fhfl uhylhqw hq idlw ã vxssrvhu o*devhqfh g*rssruwxqlwì g*duelwudjh gdqv oh pdufkì dyhf
gìidxw1 Hq vxssrvdqw/ hq rxwuh od frpsoìwxgh gh fh pdufkì/ f*hvw ã gluh o*xqlflwì gh fhwwh suredelolwì hw vrxv
o*k|srwkëvh +G, txh o*lqwhqvlwì � dgphwv dx prlqv xqh h{whqvlrq ã o*lq�ql qrwìh �� whooh txh oh surfhvvxv Y
gì�ql sdu

Yw @ H
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7\ h{s+�

W]
w

��vgv, m Mw
6
8

hvw frqwlqx hq � +rü \ hvw MW phvxudeoh,/ Gduuho Gx!h rewlhqw oh uìvxowdw wuëv xwloh vxlydqw =

Sursrvlwlrq 4 Srxu xqh pdwxulwì W hw xq sd|r� \ MW phvxudeoh hw vrxv o*k|srwkëvh +G, > rq d srxu wrxw
w ? W
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4iW?�j\ m Mw
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w

��vgv, m Mw
6
8 +76,

Fh uìvxowdw shuphw gh suìvhqwhu o*lqwhqvlwì gh gìidxw vrxv iruph gh wdx{ g*lqwìuíw1 Hq h�hw/ vl rq hvvd|h
gh ydorulvhu xq }ìur0frxsrq ulvtxì hq vxlydqw o*dssurfkh gh Gx!h/ o*lqwhqvlwì dssdudlw frpph xq whuph
fruuhfwli dsshoì vsuhdg gh gìidxw ã udmrxwhu dx wdx{ frxuw gdqv oh frh!flhqw g*dfwxdolvdwlrq1 Wrxwhirlv/ fhwwh
dssurfkh qìfhvvlwh od frqwlqxlwì gh Y ã o*lqvwdqw gh gìidxw1

Srxu ìwxglhu fhwwh frqglwlrq �Y� @ 3> lo hvw xwloh gh vsìfl�hu fhuwdlqhv k|srwkëvhv frpsoìphqwdluhv vxu
ohv �owudwlrqv lqwurgxlwhv1 Fhwwh uhvwulfwlrq frqqxh vrxv o*dsshoodwlrq g*k|srwkëvh +K, shxw uhyíwlu soxvlhxuv
iruphv ìtxlydohqwhv1 qrxv o*ìqrqfhurqv gh od pdqlëuh vxlydqwh =

Srxu wrxw w> I4 hw Mw frqglwlrqqìhv sdu Iw vrqw lqgìshqgdqwhv1

Fhfl ìtxlydxw dx idlw txh wrxwh I�Pduwlqjdoh hvw xqh M�Pduwlqjdoh1 Fhwwh k|srwkëvh wudgxlw oh idlw txh
oh gìidxw hq w hvw lqgìshqgdqw gh o*ìyroxwlrq ghv sul{ frqqdlvvdqw oh sul{ g*dxmrxug*kxl1 Hooh shuphw/ gdqv
o*h{suhvvlrq suìfìghqwh/ gh uhpsodfhu oh frqglwlrqqhphqw sdu M sdu xq frqglwlrqqhphqw sdu I / hw grqf
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8

Gdqv oh fdv jìqìudo/ lo hvw soxv sudwltxh gh gìgxluh fhwwh ghuqlëuh h{suhvvlrq hq xwlolvdqw ghv uìvxowdwv vxu
o*lqwhqvlwì gh whpsv doìdwrluhv +MhdqEodqf 0 Uxwnrzvnl,1 hq h�hw vrxv o*k|srwkëvh +K, > qrxv dyrqv srxu
wrxw w 5 U

. hw srxu wrxw x � w

Iw =@ S+� � x m Iw, @ S+� � x m I4,
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Dlqvl/ oh I� surfhvvxv gh kdvdug gh � qrwì � gì�ql sdu od irupxoh �w @ � oq+4�Iw, hvw uholì ã o*lqwhqvlwì gh
gìidxw sdu

�w @

] w

3

�xgx

f*hvw0ã0gluh

�wgw @
gIw

4� Iw�

9 Frqfoxvlrq
Od phvxuh gx ulvtxh gh fuìglw hw o*ìydoxdwlrq ghv surgxlwv gìulyìv olìv ã fh ulvtxh rffxshqw dxmrxug*kxl xqh

lpsruwdqfh fdslwdoh dxvvl elhq gdqv ohv wudydx{ gh uhfkhufkh dfdgìpltxhv txh gdqv ohv fhooxohv gh uhfkhufkh
ghv ìwdeolvvhphqwv �qdqflhuv1 Lo v*djlw dxmrxug*kxl gh phwwuh hq sodfh xqh pìwkrgrorjlh gh uìiìuhqfh srxu
o*rewhqwlrq g*xqh frxueh gh wdx{ ulvtxìv/ oh sulflqj gh surgxlwv gìulyìv olìv ã fhwwh frxueh/ hw od phvxuh ghv
ulvtxhv hqfrxuxv olìv ã od txdolwì gh fuìglw ghv ìphwwhxuv1 Hq fh txl frqfhuqh oh sulflqj ghv gìulyìv gh fuìglw/
od whqgdqfh dfwxhooh sulyloìjlh xqh dssurfkh sdu lqwhqvlwì soxw÷w txh o*dssurfkh vwuxfwxuhooh lqwurgxlwh sdu
Phuwrq1 Fhwwh dssurfkh hvw fhuwdlqhphqw soxv vlpsoh ã fdoleuhu vxu ghv grqqìhv gh pdufkì hw hvw soxv vlpsoh
g*xwlolvdwlrq srxu ghv djhqwv �qdqflhuv1 Wrxwhirlv/ dxfxq frqvhqvxv q*hvw hqfruh wurxyì vxu ohv k|srwkëvhv
g*duelwudjh hw gh frpsoìwxgh ã idluh gdqv xq prqgh dyhf gìidxw1 Gh pdqlëuh soxv jìqìudoh/ f*hvw o*lqirupdwlrq
glvsrqleoh vxu ohv pdufkìv tx*lo hvw gìolfdw gh prgìolvhu1

G*ìqruphv wudydx{ vrqw grqf hqfruh ã uìdolvhu srxu derxwlu ã xqh pìwkrgrorjlh joredoh txl shuphwwh xqh
phvxuh ghv irqgv sursuhv qìfhvvdluhv srxu frxyulu oh ulvtxh fuìglw hqfrxux hw o*ìydoxdwlrq gh surgxlwv gìulyìv
uhodwliv ã fhv ulvtxhv1
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