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Frqwh{wh

Dueruhvfhqfh = vwuxfwxuh rulhqwìh qrq0v|pìwultxh/

5 fdv =

� dueruhvfhqfh rulhqwìh ghsxlv od udflqh/
� dueruhvfhqfh rulhqwìh ghsxlv ohv ihxloohv1

Wrsrorjlh gh o*dueruhvfhqfh �{ìh sdu ohv grqqìhv1

Remhfwli = lghqwl�fdwlrq gh }rqhv krprjëqhv +gh qdwxuh dueruhvfhqwh,/ gh uxswxuhv
gdqv ghv dueruhvfhqfhv1
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Gì�qlwlrq g*xq prgëoh g*dueuh gh Pdunry
rulhqwì ghsxlv ohv ihxloohv +Pdunry lq0wuhh prgho,

Dueruhvfhqfh elqdluh rü of Ex� hw uf Ex� gìvljqhqw ohv ghx{ yhuwh{ �ov gx yhuwh{ x hw
e Ex� oh yhuwh{ iuëuh gh x1

Xq prgëoh g*dueuh gh Pdunry elqdluh/ rulhqwì ghsxlv ohv ihxloohv ã M ìwdwv hvw gì�ql
sdu

� suredelolwìv lqlwldohv +srxu ohv ihxloohv, �m ' S EVx ' m�/
� suredelolwìv gh wudqvlwlrq sklm ' S

�
Vx ' m�VofEx� ' k> VufEx� ' l

�1

M2 orlv gh wudqvlwlrq hw M2 EM 3 �� suredelolwìv gh wudqvlwlrq lqgìshqgdqwhv frpph
srxu xqh fkdñqh gh Pdunry g*ruguh 51



Gdqv oh fdv rü o*dueruhvfhqfh hvw qrq0rugrqqìh/ ohv suredelolwìv gh wudqvlwlrq vrqw
lqyduldqwhv sdu shupxwdwlrq ghv yhuwh{ �ov

sklm ' S
�
Vx ' m�VofEx� ' k> VufEx� ' l

�

' S
�
Vx ' m�VofEx� ' l> VufEx� ' k

�

' slkm=



Gì�qlwlrq g*xq prgëoh g*dueuh gh Pdunry
rulhqwì ghsxlv od udflqh +Pdunry rxw0wuhh prgho,

Qrxv vxssrvrqv txh

S
�
VofEx� ' n> VufEx� ' p�Vx ' m

�

�' S
�
VofEx� ' n�Vx ' m

�
S

�
VufEx� ' p�Vx ' m

�
=

Xq prgëoh g*dueuh gh Pdunry elqdluh/ rulhqwì ghsxlv od udflqh ã M ìwdwv hvw gì�ql sdu

� suredelolwìv lqlwldohv +srxu od udflqh, �m ' S EVf ' m�/
� suredelolwìv gh wudqvlwlrq smnp ' S

�
VofEx� ' n> VufEx� ' p�Vx ' m

�1



M orlv gh wudqvlwlrq hw M �
M2 3 �� suredelolwìv gh wudqvlwlrq lqgìshqgdqwhv1

Gdqv oh fdv rü o*dueruhvfhqfh hvw qrq0rugrqqìh/ ohv suredelolwìv gh wudqvlwlrq vrqw
lqyduldqwhv sdu shupxwdwlrq ghv yhuwh{ �ov
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Gì�qlwlrq g*xq prgëoh g*dueuh gh Pdunry
rulhqwì ghsxlv od udflqh +Pdunry rxw0wuhh prgho,

Qrxv vxssrvrqv txh
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Xq prgëoh g*dueuh gh Pdunry/ rulhqwì ghsxlv od udflqh ã M ìwdwv hvw gì�ql sdu
� suredelolwìv lqlwldohv +srxu od udflqh, �m ' S EVf ' m�/
� suredelolwìv gh wudqvlwlrq smn ' S

�
VfEx� ' n�Vx ' m

�1
M orlv gh wudqvlwlrq hw M EM 3 �� suredelolwìv gh wudqvlwlrq lqgìshqgdqwhv frpph srxu
xqh fkdñqh gh Pdunry g*ruguh 41



Gì�qlwlrq g*xq prgëoh g*dueuh gh Pdunry fdfkì

Oh surfhvvxv g*revhuydwlrq t[x� glvfuhw xqlydulì hvw uholì dx prgëoh g*dueuh gh Pdunry
fdfkì tVx� sdu ohv suredelolwìv g*revhuydwlrq +rx g*ìplvvlrq,

em E|� ' S E[x ' |�Vx ' m�

H{whqvlrq gluhfwh dx fdv pxowlydulì lqfoxdqw ìyhqwxhoohphqw ghv surfhvvxv g*revhuyd0
wlrq frqwlqxv +dyhf sdu h{hpsoh ghv orlv g*revhuydwlrq jdxvvlhqqhv,1



Dssolfdwlrq gh o*dojrulwkph HP

< jìqìudolvdwlrq gluhfwh gx fdv ghv fkdñqhv gh Pdunry fdfkìhv1

Hvsìudqfh frqglwlrqqhooh gh od orj0yudlvhpeodqfh ghv grqqìhv frpsoëwhv =
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Prgëoh g*dueuh gh Pdunry fdfkì rulhqwì ghsxlv ohv ihxloohv
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Prgëoh g*dueuh gh Pdunry fdfkì rulhqwì ghsxlv od udflqh
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Gdqv ohv ghx{ fdv/ srxu ohv suredelolwìv g*revhuydwlrq
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Dojrulwkph �prqwdqw0ghvfhqgdqw� srxu xq prgëoh
g*dueuh gh Pdunry fdfkì rulhqwì ghsxlv ohv ihxloohv
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Uìfxuuhqfh prqwdqwh 0 Lqlwldolvdwlrq +ihxloohv gh o*dueruhvfhqfh,

�x Em� ' S EVx ' m�[x ' {x�
' em E{x��m
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Srxu wrxv ohv yhuwh{ lqwhuqhv sulv gdqv oh vhqv prqwdqw/
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Oh idfwhxu gh qrupdolvdwlrq Qx hvw grqqì sdu
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Uìfxuuhqfh ghvfhqgdqwh 0 Lqlwldolvdwlrq +udflqh gh o*dueruhvfhqfh,

�f Em� ' �=

Srxu wrxv ohv yhuwh{ uhvwdqwv sulv gdqv oh vhqv ghvfhqgdqw/
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Dojrulwkph �prqwdqw0ghvfhqgdqw� srxu xq prgëoh
g*dueuh gh Pdunry fdfkì rulhqwì ghsxlv od udflqh

Gl!fxowì = uìfxuuhqfh prqwdqwh gdqv oh vhqv lqyhuvh gh od vwuxfwxuh1

< Qìfhvvlwì gh fdofxohu gdqv xqh sdvvh suìdodeoh ghvfhqgdqwh ohv orlv pdujlqdohv
ES EVx ' m� ( m ' f> = = = > M 3 �� srxu fkdtxh yhuwh{ x1



Uìfxuuhqfh prqwdqwh 0 Lqlwldolvdwlrq +ihxloohv gh o*dueruhvfhqfh,

�x Em� ' S EVx ' m�[x ' {x�
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Srxu wrxv ohv yhuwh{ lqwhuqhv sulv gdqv oh vhqv prqwdqw/
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Oh idfwhxu gh qrupdolvdwlrq Qx hvw grqqì sdu
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Uìfxuuhqfh ghvfhqgdqwh 0 Lqlwldolvdwlrq +udflqh gh o*dueruhvfhqfh,
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Fdv ghv ìwdwv ghv yhuwh{ �ov frqglwlrqqhoohphqw lqgìshqgdqwv +Gxudqg hw do1/ 5337,
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Uìfxuuhqfh ghvfhqgdqwh
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Dojrulwkph �duulëuh0dydqw� srxu xqh fkdñqh gh Pdunry fdfkìh

Sulqflsh

S
�
Vw ' m�[�3�f ' {�3�f

�

' S
�
[w3�f ' {w3�f �Vw ' m

�

S
�
[w3�f ' {w3�f �[�3�w ' {�3�w

�S
�
Vw ' m�[�3�w ' {�3�w

�

' �w Em��w Em� =
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Oh idfwhxu gh qrupdolvdwlrq Qw hvw grqqì sdu
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Uìfxuuhqfh dydqw 0 w ' f G
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Uhpdutxhv =

� Wrxv ohv yhuwh{ gh od vrxv0dueruhvfhqfh {x vrqw ylvlwìv dydqw vd udflqh {x gdqv od
uìfxuuhqfh prqwdqwh/

� Fhuwdlqv ghv yhuwh{ gh {f.x q*rqw sdv hqfruh ìwì ylvlwìv gdqv od uìfxuuhqfh ghvfhq0
gdqwh ã o*ìwdsh x1

Gdqv od suhplëuh sdvvh reoljdwrluh +�dydqw� rx �duulëuh� gdqv oh fdv gh vìtxhqfhv/
�prqwdqwh� gdqv oh fdv g*dueruhvfhqfhv, 0 txl shxw íwuh suìfìgìh sdu xqh sdvvh
suìdodeoh gh fdofxo ghv orlv pdujlqdohv vxlydqw od gluhfwlrq gh od vwuxfwxuh 0 lo hvw
vhxohphqw srvvleoh gh ixvlrqqhu gh o*lqirupdwlrq1

< Fhfl lpsoltxh txh oh ghpl0ghjuì lqwìulhxu +qrpeuh g*dufv hqwudqwv, rx h{wìulhxu
+qrpeuh g*dufv vruwdqwv, gh fkdtxh yhuwh{ hvw ìjdo ã 41



Srxu o*dssolfdwlrq ã o*dqdo|vh gh od vwuxfwxuh ghv sodqwhv

Remhfwli = olplwhu oh qrpeuh gh suredelolwìv gh wudqvlwlrq lqgìshqgdqwhv1

� Yhuwh{ �ov qrq0rugrqqìv rx sduwlhoohphqw rugrqqìv +yhuwh{ �ov fruuhvsrqgdqw ã
o*hqwlwì vxlydqwh 0 frqvwuxlwh sdu oh píph pìulvwëph 0 glvwlqjxì ghv dxwuhv yhuwh{
�ov fruuhvsrqgdqw dx{ hqwlwìv sruwìhv,/

� Vxffhvvlrq g*ìwdwv wudqvlwrluhv hw ìwdw �qdo devruedqw +yduldeoh g*ìwdw ruglqdoh, >
ruguh gh judqghxu gx qrpeuh g*ìwdwv = 8/

� Sulvh hq frpswh xqltxhphqw ghv hqwlwìv mrxdqw xq u÷oh gdqv od frqvwuxfwlrq gh od
vwuxfwxuh gh od sodqwh +sdu rssrvlwlrq dx{ hqwlwìv mrxdqw sulqflsdohphqw xq u÷oh
g*dvvlplodwlrq,/



� Frpelqdlvrq ghv suredelolwìv gh wudqvlwlrq hvwlpìhv gx w|sh sklm ' S EVx ' m�
VfEx� ' tk> l�� hw sjklm ' S EVx ' m� VfEx� ' tj> k> l�� gdqv oh fdv gh prgëohv
g*dueuh gh Pdunry fdfkìv rulhqwìv ghsxlv ohv ihxloohv/ rx smnp ' S

�
VfEx� ' tn>p� �

Vx ' m� hw smnpq ' S
�
VfEx� ' tn>p> q� � Vx ' m� gdqv oh fdv gh prgëohv

g*dueuh gh Pdunry fdfkìv rulhqwìv ghsxlv od udflqh1

Ohv prgëohv g*dueuh gh Pdunry fdfkìv rulhqwìv ghsxlv ohv ihxloohv shuphwwhqw gh
suhqguh hq frpswh ghv dueruhvfhqfhv rü vhxohv ohv sduwlhv sìulskìultxhv gh od sodqwh
vrqw revhuydeohv gx idlw gh o*h�dfhphqw ghv pdutxhxuv pruskrorjltxhv olì ã o*ìodjdjh
hw ã od furlvvdqfh fdpeldoh +hq gldpëwuh,1


