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ÌYDOXDWLRQ GHV RSWLRQV FDFKÌHV G*XQ SHO

4 Lqwurgxfwlrq

Frpph vrq qrp o*lqgltxh/ oh Sodq Hsdujqh Orjhphqw hvw xq surgxlw g*ìsdujqh txl shuphw g*dftxìulu
ghv gurlwv ã suíwv srxu �qdqfhu xq ìyhqwxho dfkdw lpprelolhu1 Srxu txh ohv ìwdeolvvhphqwv �qdqflhuv hw ohv
sduwlfxolhuv | wurxyhqw xq lqwìuíw frppxq/ oh oìjlvodwhxu d plv hq sodfh xq v|vwëph gh sulph shqgdqw od skdvh
g*ìsdujqh1 Fhoxl0fl hvw shuêx frpph xq v|vwëph lqflwdwli srxu oh sduwlfxolhu hw grlw shuphwwuh g*dvvxuhu od
uhqwdelolwì gx surgxlw srxu od edqtxh1

Xqh qrwh uìgljìh sdu oh Wuìvru hq 4<<9 frqfoxh ã od uhqwdelolwì gx SHO srxu ohv edqtxhv1 O*dujxphqw
uhsrvh vxu oh idlw txh ohv shuwhv +ìyhqwxhoohv, vxssruwìhv sdu od edqtxh shqgdqw od skdvh g*hpsuxqw vrqw
odujhphqw frpshqvìhv sdu ohv uhyhqxv gh od skdvh g*ìsdujqh1 Hq uìsrqvh ã fhwwh qrwh o*DIE v*hvw dwwdfkìh ã
prqwuhu oh frqwudluh hq lqfoxdqw ohv frþwv olìv dx{ ulvtxhv gh wdx{4 1

Lo q*hvw grqf sdv gx wrxw fhuwdlq txh oh v|vwëph plv hq sodfh vrlw uhqwdeoh srxu o*ìwdeolvvhphqw �qdqflhu1
G*dxwdqw soxv txh oh Sodq Hsdujqh Orjhphqw hvw xq surgxlw �qdqflhu uhodwlyhphqw frpsoh{h hw txh fhoxl0fl
frqwlhqw gl�ìuhqwhv rswlrqv fdfkìhv1 Oh fdofxo gh vd uhqwdelolwì hvw grqf ehdxfrxs soxv gl!floh txh fhx{
suìvhqwìv sdu oh Wuìvru rx o*DIE1 F*hvw srxutxrl oh JUR d whqwì gh prgìolvhu ohv rswlrqv fdfkìhv gx SHO/
gh ohv ydorulvhu hw gh fdofxohu od uhqwdelolwì �qdoh gh fh surgxlw1

5 Uëjohphqwdwlrqv hw qrwdwlrqv

514 Gì�qlwlrq gx SHO

Oh SHO hvw xq frpswh g*ìsdujqh prqrwlwxodluh frqfhuqdqw wrxwh shuvrqqh vrxkdlwdqw frqvwlwxhu xq
fdslwdo +sodfhphqw vþu hw uhqwdeoh, rx �qdqfhu ã whuph xq dfkdw lpprelolhu rx ghv wudydx{ g*dpìqdjhphqw1
Od gxuìh gx SHO hvw fdofxoìh ã sdulu gh od gdwh gh ydohxu gx gìs÷w lqlwldo +4hu rx 49 gx prlv,1 Od gxuìh
plqlpdoh srxu rewhqlu ghv gurlwv ã suíwv hvw gh txdwuh dqv1 Qrxv srxyrqv dxvvl lqwhuurpsuh oh frqwudw dydqw
fhv txdwuh dqqìhv/ pdlv gdqv fh fdv qrxv dffhswrqv gh shuguh fhuwdlqv dydqwdjhv olìv ã fh surgxlw1

Hq soxv ghv fodxvhv uìjohphqwdluhv gì�qlhv sdu Ehuf|/ fkdtxh SHO hvw hqwlëuhphqw gìwhuplqì sdu ohv
fdudfwìulvwltxhv vxlydqwhv =

� oh gìs÷w lqlwldo grlw íwuh frpsulv hqwuh 4833 Iuv hw 6;8 333 Iuv >

� od iuìtxhqfh ghv yhuvhphqwv hvw phqvxhooh/ wulphvwulhooh rx vhphvwulhooh >

� oh prqwdqw plqlpdo ghv hqjdjhphqwv sìulrgltxhv hvw gh 633 Iuv sdu prlv/ rx <33 Iuv sdu wulphvwuh rx
hqfruh 4;33 Iuv sdu vhphvwuh >

� qrxv ghyrqv dxvvl qrwhu txh o*hqvhpeoh ghv yhuvhphqwv h�hfwxìv qh shxw sdv gìsdvvhu 733 333 Iuv +kruv
lqwìuíwv,1

515 Od skdvh g*ìsdujqh

D�q gh vlpsol�hu o*dqdo|vh/ qrxv suhqrqv frpph sìulrgh gh uìiìuhqfh oh prlv/ txhooh txh vrlw od iuìtxhqfh
ghv yhuvhphqwv sìulrgltxhv1 Qrxv ìwxglrqv doruv xqh jìqìudwlrq gh SHO grqqìh grqw qrxv vxssrvrqv tx*hooh
gìexwh hq w @ 31 Qrxv qrwrqv dxvvl i od iuìtxhqfh dqqxhooh ghv yhuvhphqwv uìjxolhuv5 1

� Ohv yhuvhphqwv
Qrxv qrwrqv oh yhuvhphqw lqlwldo y3 +vxsìulhxu ã 4833 Iuv, hw oh prqwdqw �{h ghv yhuvhphqwv P 1 Hq
soxv gh fhv yhuvhphqwv uìjxolhuv/ oh wlwxodluh gx SHO shxw h�hfwxhu ghv yhuvhphqwv h{fhswlrqqhov x +w,
ã fkdtxh sìulrgh1 D fkdtxh gdwh w gh o*ìfkìdqflhu gx SHO/ oh yhuvhphqw h�hfwli y +w, hvw grqf

y +w, @ P . x +w, +4,

4Qrwh gh o*DIE gx 4924524<<91
5O*hqvhpeoh ghv ydohxuv gh s hvw grqf t2c ec �2�1
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ÌYDOXDWLRQ GHV RSWLRQV FDFKÌHV G*XQ SHO

� Ohv wdx{
Qrwrqv �SHO oh wdx{ dqqxho gx SHO ìjdo dfwxhoohphqw ã 7(1 Fh wdx{ olqìdluh shuphw gh fdofxohu ã od
�q gh fkdtxh dqqìh ohv lqwìuíwv ã shufhyrlu1 Fhv ghuqlhuv vrqw doruv frpsrvìv g*xqh dqqìh vxu o*dxwuh1
D�q gh vlpsol�hu ohv h{suhvvlrqv txl vxlyhqw/ qrxv sursrvrqv gh uhwhqlu od frqyhqwlrq vxlydqwh1 Vrlw
�i oh wdx{ frpsrvì dqqxho ìtxlydohqw ã �SHO srxu xqh iuìtxhqfh gh yhuvhphqw wrxv ohv q prlv +qrxv
dyrqv q @ 45

i ,1 Fhoxl0fl hvw gìwhuplqì sdu od uhodwlrq vxlydqwh =�
4 .

�i
i

�i

@ 4 . �SHO +5,

Dlqvl/ srxu xqh iuìtxhqfh gh yhuvhphqwv grqqìh/ qrxv frqvlgìurqv � @
�i
i hw fdofxorqv ghv lqwìuíwv

frpsrvìv ã sduwlu gh fh wdx{1

� O*hqfrxuv gx SHO
Qrxv frqvlgìurqv xq SHO gh yhuvhphqw lqlwldo y3/ grqw od iuìtxhqfh ghv yhuvhphqwv uìjxolhuv hvw wrxv
ohv Q prlv/ hw grqw ohv prqwdqwv uìjxolhuv v*ìoëyhqw ã P= Qrxv qrwrqv Y +w, o*hqfrxuv gx SHO ã od
gdwh w1 Od ydohxu ã od gdwh 3 hvw elhq hqwhqgx ìjdoh dx suhplhu yhuvhphqw1 Oh fxpxo ghv yhuvhphqwv hvw
sodirqqì ã xqh ydohxu gh 733 NI1 Vl qrxv vxssrvrqv txh fhwwh ydohxu q*hvw sdv dwwhlqwh qrxv srxyrqv
h{sulphu od ydohxu gx SHO ã fkdtxh yhuvhphqw frpph vxlw =;A?A= Y +wn, @

n[
l@3

+4 . �,n�l y +wl,

Y +3, @ y3

+6,

dyhf

wn @ n � q @ n � 45

i
n 5 Q

Hq xwlolvdqw o*h{suhvvlrq +4,/ qrxv rewhqrqv �qdohphqw

Y +wn, @ P �
%

n[
l@3

+4 . �,n�l
&
.

n[
l@3

+4 . �,n�l x +wl,

@ +4 . �,n x3 .P
+4 . �,n.4 � 4

�
.

n[
l@4

+4 . �,n�l x +wl,

@ Ywk +wn, .Yh{ +wn, +7,

Fhwwh irupxoh shuphw gh gìfrpsrvhu o*hqfrxuv vhorq ghx{ whuphv/ o*hqfrxuv wkìrultxh Ywk +wn, +qrxv
qh frqvwdwrqv ql yhuvhphqw h{fhswlrqqho ql ihuphwxuh, hw o*hqfrxuv h{fhswlrqqho Yh{ +wn,1 Fhshqgdqw/
fhwwh idêrq g*ìfuluh o*hqfrxuv d xqh olplwh/ sxlvtxh oh wdx{ gh uìpxqìudwlrq gh od skdvh g*ìsdujqh gx
SHO frpsuhqg xqh sulph g*ìwdw txl hvw sodirqqìh1

� Od sulph g*ìwdw
Oh wdx{ gx SHO �SHO frpsuhqg xqh sulph g*ìwdw fruuhvsrqgdqw ã 52 :1 Wrxwhirlv/ fhwwh sulph q*hvw
ydodeoh wdqw tx*hooh qh gìsdvvh sdv 43 NI1 Dx ghoã/ oh SHO hvw uìpxqìuì ã xq wdx{ edqfdluh ìjdo ã
�SHO � 4=:( vxu o*hqfrxuv prlqv od sulph g*ìwdw1 Sdu h{hpsoh/ dfwxhoohphqw/ oh wdx{ gx SHO sdvvh
gh 7( ã 51<( +7=9(� 4=:(,1 Qrxv qrwrqv L +wn, od irqfwlrq txl fdofxoh ohv lqwìuíwv txh qrxv dxulrqv
wrxfkìv mxvtx*ã od gdwh wn vl od sulph g*ìwdw q*ìwdlw sdv sodirqqìh1 Qrxv dyrqv

L +wn, @ Y +wn,�
n[
l@3

y +wl, @
n[

l@3

k
+4 . �,n�l � 4

l
y +wl, +8,

Qrxv lqwurgxlvrqv pdlqwhqdqw oh prphqw rü od sulph dwwhlqw oh sodirqg gh 43333 Iuv =

nB @ plq +n m L +wn, � Lpd{,

JURXSH GH UHFKHUFKH RSÌUDWLRQQHOOH 6



ÌYDOXDWLRQ GHV RSWLRQV FDFKÌHV G*XQ SHO

dyhf

Lpd{ @ 43333� :

5
@ 68333 +9,

O*hqfrxuv gx SHO v*ìfulw doruv gh od pdqlëuh vxlydqwh

�Y +wn, @ 43333 . +Y +wnB,� 43333, +4 . �3,
+n�nB,

.
n[

l@nB.4

+4 . �3,n�ly +wl, +:,

dyhf �3 oh wdx{ g*lqwìuíw ìtxlydohqw ã �SHO � 4=:( srxu od iuìtxhqfh i frqvlgìuìh1 Qrxv srxuulrqv
hqfruh xqh irlv glvwlqjxhu od sduwlh wkìrultxh gh od sduwlh h{fhswlrqqhooh1 Hq h�hw/ qrxv dyrqv

�Ywk +wn, @ 43333 . +Y +wnB,� 43333, +4 . �3,
+n�nBwk, .P

n[
l@nBwk.4

+4 . �3,
n�l +;,

dyhf

nBwk @ plq

�
n m x3

�
+4 . �,n � 4

�
.P

�
+4 . �,n.4 � 4

�
� +n . 4,

�
� Lpd{

�
+<,

Gdqv fh fdv/ o*hqfrxuv h{fhswlrqqho hvw gì�ql frpph xqh yduldeoh g*dmxvwhphqw

�Yh{ +wn, @ �Y +wn,� �Ywk +wn, +43,

Fhwwh ìfulwxuh shuphw g*ìwxglhu o*lq xhqfh ghv yhuvhphqwv h{fhswlrqqhov vxu o*hqfrxuv hpslultxh frqvwdwì
vxu ohv SHO1 Oh fdguh g*dqdo|vh gh qrwuh ìwxgh hvw doruv oh vxlydqw =

41 Gdqv xq suhplhu whpsv/ qrxv ìwxglhurqv ohv rswlrqv fdfkìhv dvvrflìhv ã o*hqfrxuv wkìrultxh1

51 O*hqfrxuv h{fhswlrqqho vhud hvwlpì gdqv xq vhfrqg whpsv sdu xq prgëoh vwdwlvwltxh1 Lo vhud qrwdp0
phqw lqwìuhvvdqw gh uholhu fhv yhuvhphqwv h{fhswlrqqhov dx{ frqglwlrqv gh pdufkì rx dx{ ixwxuv
prxyhphqwv gx SHO1 Sdu h{hpsoh/ lo qh vhudlw sdv vxusuhqdqw gh frqvwdwhu gh pdqlëuh shuvlvwdqwh
ghv yhuvhphqwv h{fhswlrqqhov shx dydqw od frqyhuvlrq gx SHO hq suíw lpprelohu/ rx oruvtxh oh
wdx{ gx SHO hvw elhq vxsìulhxu dx wdx{ gx pdufkì1

516 Od skdvh g*hpsuxqw

D sduwlu gh txdwuh dqqìhv g*h{lvwhqfh/ oh SHO shxw íwuh frqyhuwl hq xq suíw vhuydqw ã �qdqfhu xq surmhw
lpprelolhu1 Fh gurlw q*hvw ìylghpphqw sdv xqh reoljdwlrq1 Hw fhwwh frqyhuvlrq qh vhud h�hfwxìh tx*ã od
frqglwlrq txh ohv wdx{ gx pdufkì vrlhqw prlqv lqwhuhvvdqwv txh fhoxl gx SHO1 Sdu h{hpsoh/ oh wdx{ gh od
skdvh g*hpsuxqw g*xq SHO �SHO hvw dfwxhoohphqw �{ì ã 7=9( kruv dvvxudqfh1 Qrxv ghyrqv dxvvl qrwhu txh
oh prqwdqw gx suíw hvw sodirqqì ã kdxwhxu gh 933 NI1 D�q gh elhq fhuqhu od sduwlh hpsuxqw gx SHO/ qrxv
ghyrqv suìflvhu od qrwlrq gh Gurlwv ã Suíwv hw prqwuhu o*lq xhqfh gh o*ìfkìdqflhu gh o*hpsuxqw1

� Od qrwlrq gh gurlwv ã suíwv
Od skdvh g*hpsuxqw hvw uholìh ã od skdvh g*ìsdujqh ã wudyhuv od qrwlrq gh gurlwv ã suíwv1 Fhv gurlwv
ã suíwv vrqw sursruwlrqqhov dx{ lqwìuíwv wrxfkìv oruv gh od skdvh g*ìsdujqh L +wn, dsuëv dyrlu uhwluì
od sulph g*ìwdw Lh +wn, hw uhsuìvhqwhqw doruv oh prqwdqw pd{lpdo ghv lqwìuíwv sd|deohv srxu od skdvh
g*hpsuxqw L& +wn, =

L& +wn, � GDS =@ 5=8� +L +wn,� Lh +wn,, +44,

Hq g*dxwuhv whuphv/ vl xqh shuvrqqh d wrxfkì xq wrwdo gh 43333 Iuv vxu vd skdvh g*ìsdujqh kruv sulph
g*ìwdw/ hooh srxuud sd|hu mxvtx*ã 58333 Iuv g*lqwìuíwv srxu od skdvh g*hpsuxqw1 Oh wlwxodluh gx SHO
jdugh qìdqprlqv oh fkrl{ gx qrplqdo/ gh od pdwxulwì hw gh od iuìtxhqfh ghv uhperxuvhphqwv1
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ÌYDOXDWLRQ GHV RSWLRQV FDFKÌHV G*XQ SHO

� O*ìfkìdqflhu
O*hfkhdqflhu uhodwli ã od skdvh gh fuìglw hvw gìwhuplqì sdu oh wlwxodluh gx SHO1 Qrxv frqvlgìurqv txh
fhoxl0fl hpsuxqwh vxu xqh sìulrgh W +h{sulpìh hq prlv, srxu xq prqwdqw pd{lpdo +ìyhqwxhoohphqw oh
sodirqg gh 933 NI, vdfkdqw tx*lo vdwxuh vhv gurlwv ã suíwv1 Qrxv vxssrvrqv txh ohv uhperxuvhphqwv
vrqw ã phqvxdolwìv frqvwdqwhv1 Qrxv gì�qlvvrqv wrxw g*derug oh wdx{ frpsrvì phqvxho � ìtxlydohqw dx
wdx{ dqqxho g*hpsuxqw gx SHO �SHO sdu

� @ 45
s
4 . �SHO � 4 +45,

Dfwxhoohphqw/ � ydxw 316:8(1 Qrxv fkhufkrqv doruv oh qrplqdo Q& who txh

W �P& �Q& @ GDS

dyhf P& od phqvxdolwì gx fuìglw gì�qlw gh od idêrq vxlydqwh

P& @ Q& � �

4�
�

4
4.�

�W +46,

Qrxv hq gìgxlvrqv txh

Q& @ plq

#
GDS

+4 . �,W � 4

4 . +4 . �,W +�W � 4,
> 933 NI

$
+47,

Xq gìyhorsshphqw olplwì dx suhplhu ruguh shuphw gh grqqhu xqh dssur{lpdwlrq gh fh qrplqdo ã
fkrlvlu1 Dlqvl/ qrxv uhwlhqgurqv

Q& @ plq

�
GDS

5

� +W . 4,
> 933 NI

�
+48,

Dlqvl/ sdu h{hpsoh/ xqh shuvrqqh d|dqw ghv gurlwv ã suíwv gh o*ruguh gh 83 NI vrxkdlwdqw frqyhuwlu vrq
SHO fkrlvlud vxu vd skdvh fuìglw xq suíw g*xq prqwdqw gh 553 NI srxu xqh pdwxulwì gh 43 dqv1 Qrxv
vrpphv grqf ã píph gh wudfhu o*ìfkìdqflhu gh od skdvh gh fuìglw ã sduwlu gx prphqw gh od frqyhuvlrq1
Vhxo o*lqvwdqw gh frqyhuvlrq � hvw lqfhuwdlq1 Fhoxl0fl gìshqgud gx frqwh{wh lpprelolhu/ gh o*ìyroxwlrq
ghv wdx{ hw ìyhqwxhoohphqw ghv sdudpëwuhv olìv ã o*lqglylgx1 Xqh irlv o*lqvwdqw gh frqyhuvlrq gìwhuplqì/
o*ìfkìdqflhu vh udpëqh ã ghv phqvxdolwìv frqvwdqwhv gì�qlhv gh od idêrq vxlydqwh

P& @ plq

3ECGDS
�

�W � 4 .
�

4
4.�

�W >
�

4�
�

4
4.�

�W � 933 NI

4FD +49,

Qrxv uhsuìvhqwrqv vxu od �jxuh +4, oh prqwdqw ghv phqvxdolwìv dlqvl txh oh qrplqdo hpsuxqwì srxu
ghx{ SHOv grqw ohv prqwdqwv lqlwldx{ vrqw uhvshfwlyhphqw 8333 hw 58333 Iuv hw grqw ohv yhuvhphqwv
uìjxolhuv vrqw ã kdxwhxu gh 4333 hw 6333 Iuv sdu prlv1 Qrxv uhpdutxrqv tx*hq vxlydqw od gìpdufkh
suìfìghqwh/ oh gìwhqwhxu gx SHO shxw vdwxuhu od frqwudlqwh ghv 933 NI hw grqf qh sdv frqvrpphu od
wrwdolwì ghv gurlwv ã suíwv tx*lo srvvëgh1 Fhod uhylhqw lpsolflwhphqw ã vdwxuhu vhv gurlwv gh suíwv1

6 Ohv rswlrqv vxu o*hqfrxuv wkìrultxh

Gx idlw ghv gl�ìuhqwhv fodxvhv/ oh Sodq Hsdujqh Orjhphqw dssdudñw grqf frpph xq surgxlw �qdqflhu
uhodwlyhphqw frpsoh{h1 Lo hvw qrwdpphqw gl!floh g*hvwlphu od uhqwdelolwì joredoh gx surgxlw ã sduwlu ghv
vhxov rxwlov fodvvltxhv whoohv txh od ydohxu qhwwh suìvhqwh/ sxlvtxh fhoxl0fl frpsruwh �qdohphqw gl�ìuhqwhv
rswlrqv fdfkìhv1

� Srxu od skdvh g*ìsdujqh/ qrxv dyrqv

JURXSH GH UHFKHUFKH RSÌUDWLRQQHOOH 8
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Ilj1 4= Lq xhqfh gx whpsv gh frqyhuvlrq vxu od phqvxdolwì hw oh qrplqdo gx fuìglw

41 xqh rswlrq olìh ã od gxuìh gh ylh lq�qlh gx surgxlw +f*hvw0ã0gluh srxyrlu glvsrvhu gh uhvvrxufhv vdqv
olplwh gh whpsv,/

51 xqh rswlrq olìh dx{ yhuvhphqwv h{fhswlrqqhov/
61 hw xqh rswlrq gh ihuphwxuh gx SHO1

� Srxu od skdvh g*hpsuxqw/ qrxv dyrqv

41 xqh rswlrq gh frqyhuvlrq +f*hvw0ã0gluh hpsuxqwhu dyhf xq wdx{ jdudqwl ã xq prphqw lqfrqqx ã od
gdwh gh vljqdwxuh gx frqwudw,/

51 xqh rswlrq vxu od gxuìh gh o*hpsuxqw/
61 hw xqh rswlrq gh uhperxuvhphqw dqwlflsì1

Qrxv qrxv lqwìuhvvrqv gdqv fhwwh ìwxgh hvvhqwlhoohphqw ã o*rswlrq gh frqyhuvlrq1

Qrxv qrxv sodêrqv lfl gdqv oh frqwh{wh g*xq SHO vdqv yhuvhphqw h{fhswlrqqho1 Qrxv qh frqvlgìurqv grqf
txh ohv rsìudwlrqv olìhv ã o*ìfkìdqflhu wkìrultxh gìwhuplqì ã o*rxyhuwxuh gx SHO1 Qrxv frqvlgìurqv doruv ohv
h{suhvvlrqv vxlydqwhv

Y +wn, @ +4 . �,n x3 .P
+4 . �,n.4 � 4

�
+4:,

nB @ plq

�
n m x3

�
+4 . �,n � 4

�
.P

�
+4 . �,n.4 � 4

�
� +n . 4,

�
� Lpd{

�
+4;,

�Y +wn, @ plq

#
Y +wn, > 43333 . +Y +wnB,� 43333, +4 . �3,

+n�nB,
.P

n[
l@nB.4

+4 . �3,
n�l

$
+4<,

hL +wn, @ x3

�
+4 . �,n � 4

�
.P

n[
l@3

k
+4 . �3,

n�l � 4
l

+53,
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Sxlvtx*lo q*| d sdv gh yhuvhphqw h{fhswlrqqho/ Y +wn, hw nB fruuhvsrqghqw hq idlw ã Ywk +wn, hw nBwk1 �Y +wn,

hw hL +wn, uhsuìvhqwhqw uhvshfwlyhphqw o*hqfrxuv hw o*hqvhpeoh ghv lqwìuíwv shuêxv kruv sulph g*Hwdw1 D wlwuh
g*looxvwudwlrq/ qrxv uhsuìvhqwrqv vxu od �jxuh +5, oh prphqw rü o*lqyhvwlvvhxu dwwhlqw fh sodirqg hq irqfwlrq
gh o*dssruw lqlwldo y3 hw gh od phqvxdolwì P 1

Ilj1 5= Whpsv wnB +hq dqqìh, qìfhvvdluh srxu vdwxuhu od sulph g*ìwdw

D sduwlu gh od txdwulëph dqqìh/ o*lqyhvwlvvhxu shxw ã wrxw prphqw ghpdqghu ã h{hufhu vrq rswlrq gh
frqyhuvlrq hw vrxvfuluh xq suíw txl vhud �{ì sdu ohv gurlwv ã suíwv dftxlv1 O*ìfkìdqflhu doìdwrluh gx SHO vh
suìvhqwh doruv vrxv od iruph +6,1 Qrxv ghyrqv elhq jdughu ã o*hvsulw txh fhwwh rswlrq qh vhud h{hufìh txh vl oh
suíw jdudqwl dxmrxug*kxl gdqv oh frqwudw hvw soxv lqwìuhvvdqw txh oh píph suíw dx wdx{ gx pdufkì hq � 1 Qrxv
qrxv dshufhyrqv grqf txh oh wlwxodluh g*xq SHO srvvëgh xqh rswlrq dpìulfdlqh vxu reoljdwlrq1 Hq
h�hw/ ã fkdtxh lqvwdqw/ lo d oh fkrl{ hqwuh o*ìfkìdqflhu gx SHO hw o*ìfkìdqflhu gx pdufkì/ hw fhfl mxvtx*dx
prphqw gh od frqyhuvlrq1 Od gl!fxowì hvw g*ìydoxhu fhwwh rswlrq vdfkdqw tx*hooh hvw olìh ã od skdvh g*ìsdujqh/
sxlvtxh oh qrplqdo gx suíw Q& gìshqg gh pdqlëuh gìwhuplqlvwh gh o*lqvwdqw gh frqyhuvlrq1 Dlqvl/ xqh idêrq
�qdqflëuh gh yrlu ohv fkrvhv hvw gh frqvlgìuhu o*rswlrq vxu oh fuìglw frpph xqh sulph wrxfkìh hq � / oh prphqw
gh frqyhuvlrq/ ìjdoh dx sd|r� g*xqh rswlrq vxu reoljdwlrq gh sul{ g*h{huflfh N+� >W , dyhf

N+� >W , @
�.W[
w@�.4

P&�+�> w, +54,

dyhf �+�> w, oh idfwhxu g*dfwxdolvdwlrq hq � srxu xq krul}rq gh pdwxulwì w�� +rx g*ìfkìdqfh w,6 1 Fhod uhylhqw
�qdohphqw ã frqfhqwuhu o*hqvhpeoh ghv  x{ gh od skdvh hpsuxqw hq � +txl hvw xq whpsv doìwrluh,1 Qrxv
vrpphv grqf udphqì ã o*ìydoxdwlrq g*xq ìfkìdqflhu gh od iruph +7,1

6Srxu ghv udlvrqv g*ìfulwxuh/ qrxv xwlolvrqv dxvvl od qrwdwlrq q E� (A �1
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� ~} �
Skdvh g*ìsdujqh

} �� ~Skdvh gh suíw

ww @ 3

�

w @ W . �
� � �

y3

Q& . �Y +�,

� � � � � � � � � � � �

phqvxdolwì P phqvxdolwì P&

P& @
5=8�+�Y+�,�x3�+^�@q`.4,P,

�W�4.+ 4
4.� ,

W

Ilj1 6= Ìfkìdqflhu doìdwrluh gx SHO +skdvhv gh suíw hw g*hpsuxqw,

Qrwrqv F +w3, od ydohxu dxmrxug*kxl gh o*ìfkìdqflhu +7,1 Qrxv vxssrvrqv txh o*lqvwdqw gh frqyhuvrq � hvw
�{ì hw grqqì1 Od ydohxu gh F +w3, hvw doruv grqqìh sdu od irupxoh vxlydqwh

F +w3, @ �x3 �P

^�@q`[
l@3

� +w3> wl, . �Y +�,� +w3> �, . pd{

#
3>Q&� +w3> �,�P&

�.W[
w@�.4

� +w3> w,

$
� ~} �

+Q& �N+� >W ,,. � � +w3> �,

+55,

Fhshqgdqw/ � hvw xqh yduldeoh doìdwrluh1 Qrxv srxyrqv vxssrvhu gdqv xq suhplhu whpsv tx*lo hvw lqgìshqgdqw
ghv prxyhphqwv gh od frxueh ghv wdx{ hw gdqv fh fdv/ oh sul{ gh o*rswlrq suhqg od iruph g*xqh irupxoh
jìqìudolvìh gh Eodfn1 Fhshqgdqw/ fh w|sh g*dssurfkh q*hvw sdv wuëv uìdolvwh1 F*hvw srxutxrl qrxv frqvdfurqv
od surfkdlqh vhfwlrq dx sureoëph gh od prgìolvdwlrq gx whpsv gh frqyhuvlrq1

7 Prgìolvdwlrq gx whpsv gh frqyhuvlrq �

Qrxv frqvlgìurqv wurlv w|shv g*dssurfkhv1 Od suhplëuh hvw gìwhuplqlvwh/ hooh grqqh ghv uìvxowdwv wuëv
vlpsohv pdlv hooh hvw shx uìdolvwh1 Od vhfrqgh frqvlgëuh oh SHO frpph xq dfwli frqglwlrqqho1 Lo hvw doruv srv0
vleoh gh gì�qlu od srolwltxh rswlpdoh g*h{huflfh gh o*rswlrq1 Fhwwh dssurfkh hvw wuëv lqwìuhvvdqwh/ sxlvtx*hooh
shuphw dxvvl gh ydorulvhu o*rswlrq1 Fhshqgdqw/ lo hvw gl!floh gh shqvhu txh o*djhqw djlw gh idêrq rswlpdoh7 1

714 O*dssurfkh gìwhuplqlvwh

Qrxv srxuulrqv frqvlgìuhu txh oh wlwxodluh gx SHO txl vrxkdlwh dfkhwhu xq elhq lpprelolhu rx hqwuhsuhqguh
ghv wudydx{ lpprelolhuv dwwhqgh srxu h{hufhu vrq rswlrq g*dyrlu �rswlplvì� vd skdvh g*ìsdujqh1 Lo vhpeoh

7Xqh wurlvlëph dssurfkh srxuudlw frqvlvwhu ã gìjdjhu xqh orl vwdwlvwltxh edvìh vxu ohv frpsruwhphqwv sdvvìv1
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� � � � � �
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} �� ~phqvxdolwì P
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w @ �
� �

y3

�Y +�,

+Q& �N +� >W ,,.

� � � � � �

Ilj1 7= Ìfkìdqflhu dvvrflì ã F +w3,

grqf oìjlwlph g*ìwxglhu oh prphqw rü od sulph g*ìwdw hvw vdwxuìh1 Hq vxlydqw fhwwh dssurfkh/ ohv uìvxowdwv
suìfìghqwv ghylhqqhqw wuëv vlpsohv/ sxlvtxh qrxv dyrqv

� =@ nB � q @ plq

�
n m x3

�
+4 . �,n � 4

�
.P

�
+4 . �,n.4 � 4

�
� +n . 4,

�
� Lpd{

�
� q +56,

Lo ylhqw sdu frqvìtxhqw

Q& @ plq

#
GDS

+4 . �,W � 4

4 . +4 . �,W +�W � 4,
> 933 NI

$
+57,

hw

P& @
�Q&

4�
�

4
4.�

�W +58,

Oh judskltxh +8, suìvhqwh od phqvxdolwì P& hw oh qrplqdo Q& dx prphqw rü od sulph g*ìwdw hvw vdwxuìh
srxu ghv suíwv gh pdwxulwì 43 hw 48 dqv1

715 O*dssurfkh hq whuph g*dfwli frqwlqjhqw

Gdqv fh sdudjudskh/ qrxv sursrvrqv xqh prgìolvdwlrq �qdqflëuh gh o*lqvwdqw gh frqyhuvlrq txl shuphw
gh whqlu frpswh gx qlyhdx ghv wdx{ g*lqwìuíw u +w,1 Srxu fhod/ qrxv fkhufkrqv ã fdudfwìulvhu oh frpsruwhphqw
rswlpdo gx wlwxodluh gx SHO1 Fhwwh dssurfkh shuphw doruv gh fdofxohu o*h{srvlwlrq pd{lpdoh sulvh sdu od
edqtxh oruvtx*xq gh vhv folhqwv rxyuh xq SHO1 Lo hvw elhq ìylghqw tx*hooh qh uh ëwh sdv od uìdolwì hw txh oh
frpsruwhphqw ghv wlwxodluhv g*xq SHO hvw orlq g*íwuh dxvvl udwlrqqhooh8 1

71514 Oh prgëoh pdwkìpdwltxh

Qrxv vxssrvrqv txh oh wdx{ g*lqwìuíw u +w, hvw xq surfhvvxv gh gl�xvlrq grqw od uhsuìvhqwdwlrq VGH hvw

gu +w, @ � +w> u +w,, gw. � +w> u +w,, gZ +w, +59,

8qh vhudlw0fh txh srxu ghv udlvrqv olìhv dx{ frqglwlrqv gx pdufkì lpprelolhu1
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Ilj1 8= Phqvxdolwì P& hw qrplqdo Q& dx prphqw rü od sulph g*ìwdw hvw vdwxuìh

dyhf Z +w, xq Iw prxyhphqw eurzqlhq vwdqgdug1 Oh sureoëph hvw doruv gh gìwhuplqhu/ frpswh whqx gh
o*lqirupdwlrq Iw frqqxh hq w> txho frpsruwhphqw grlw dgrswhu o*djhqw srxu pd{lplvhu vrq sur�w1 Fh sureoëph
vh udpëqh ã fhoxl g*xq whpsv g*duuíw rswlpdo1 Hq h�hw/ ã fkdtxh lqvwdqw w/ o*djhqw d oh fkrl{ hqwuh djlu
+ihuphu vrq SHO rx frqyhuwlu, hw dwwhqguh1 Fh fkrl{ hvw ìylghpphqw olì dx{ prxyhphqwv ghv wdx{ txl vrqw
fhqvìv frqwhqlu wrxwh o*lqirupdwlrq gx prphqw1 Oh prphqw rswlpdo srxu djlu hvw grqf xq whpsv g*duuíw
dgdswì ã od �owudwlrq Iw1 Qrxv qrwhurqv W +w�> w., o*hqvhpeoh ghv whpsv g*duuíwv dgdswìv ã Iw hw ã ydohxu
gdqv ^w�> w.`1 Hq uhsuhqdqw ohv uìvxowdwv gh od vhfwlrq suìfìghqwh/ oh sureoëph g*rswlplvdwlrq hvw grqf oh
vxlydqw vxlydqw

F +w> u, @ �x3� +w> w3,�P

^w@q`�4[
l@3

� +w> wl, .

vxs
�5W +w>w.,

HT

57�
+Q& �N+� >W ,,. . �Y +�,

�
� +w> �,�P

^�@q`[
l@^w@q`

� +w> wl,

������Iw

68 +5:,

Qrxv srxyrqv uìvrxguh fh sureoëph gh frqwu÷oh rswlpdo hq dssoltxdqw oh sulqflsh gh od surjudppdwlrq
g|qdpltxh/ fh txl uhylhqw ã uìvrxguh xqh ìtxdwlrq gh w|sh Kdplowrq0Mdfrel0Ehoopdq1 Srxu fhod/ qrxv wudqv0
iruprqv oh sureoëph hq whpsv glvfuíw hq sureoëph hq whpsv frqwlqx1 D�q gh qh sdv dorxuglu ohv ìfulwxuhv/
qrxv jdugrqv ohv píphv qrwdwlrqv1 Pdlv gdqv ohv h{suhvvlrqv txl vxlyhqw/ P hvw oh prqwdqw ìtxlydohqw hq
whpsv frqwlqx gx prqwdqw uìjxolhu phqvxho +rx wulphvwulho rx vhphvwulho,/ hwf1 Hw gìvrupdlv o*xqlwì gh whpsv
hvw o*dqqìh hw qrq oh prlv1

Hq srvdqw

� +w4> w5, @ h{s

�
�
] w5

w4

u +v, gv

�
+5;,
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o*h{suhvvlrq gh F +w> u, . x3� +w> w3, .P
S^w@q`�4

l@3 � +w> wl, ghylhqw

vxs
�5W +w>w.,

HT

��
+Q& �N+� >W ,,. . �Y +�,

�
h{s
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w

P h{s

�
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w

u +$, g$

�
gv

����Iw

�
� ~} �

F� +w> u,

+5<,

Qrxv uhpdutxrqv txh F� +w> u, hvw od vroxwlrq g*xq sureoëph gh w|sh Ih|qpdq0Ndf rü od yduldeoh g*ìwdw hvw
oh wdx{ g*lqwìuíw lqvwdqwdqì u +w,1 Fhwwh uhsuìvhqwdwlrq hvw wuëv vrxyhqw xwlolvìh gdqv od wkìrulh �qdqflëuh ghv
rswlrqv1 Sdu dqdorjlh/ F� +w> u, hvw grqf oh sul{ g*xq dfwli frqwlqjhqw hq w txl yhuvh xq glylghqgh frqwlqx hjdo
ã P hw grqw od ydohxu gx sd|r� hvw

i +w> u, @ +Q& �N+w>W ,,. . �Y +w, +63,

Gì�qlvvrqv pdlqwhqdqw

F� +w> u, @ vxs
�5W +w>w.,

F� +�> u, +64,

Ghx{ dssurfkhv vrqw doruv srvvleohv srxu uìvrxguh +64,1 Od suhplëuh frqvlvwh ã xwlolvhu od wkìrulh prghuqh
gh od Qhw Suhvhqw Ydoxh +PfGrqdog hw Vlhjho ^4<;8/4<;9`,1 Gdqv fh fdv/ oh sursulìwdluh gx SHO glvsrvh
g*xqh rswlrq shusìwxhooh vxu oh whpsv +Gl{lw hw Slqg|fn ^4<<7`/ Slqg|fn ^4<;;`,1 Fh w|sh g*dssurfkh hvw
sduidlwhphqw dgdswì vl qrxv frqvlgìurqv txh w. @ .41 Od uìvroxwlrq gx sureoëph uhylhqw doruv ã wurxyhu od
vroxwlrq g*xqh ìtxdwlrq dx{ gìulyìhv sduwlhoohv hoolswltxh +Nxuslho hw Urqfdool ^4<<<`,1 O*dxwuh dssurfkh
frqvlgëuh txh w. hvw xqh ydohxu �qlh1 Gdqv fh fdv/ f*hvw xq sureoëph gh ydorulvdwlrq g*rswlrqv dpìulfdlqhv1
Lo hvw doruv idfloh gh prqwuhu txh F� +w> u, hvw od vroxwlrq gh o*lqìtxdwlrq yduldwlrqqhooh vxlydqwh

pd{ +i +w> u,�F� +w> u, >DwF� . CwF� +w> u,� uF� +w> u,�P, @ 3 +65,

D�q gh gìwhuplqhu od iurqwlëuh g*h{huflfh/ qrxv frqvlgìurqv od uìjlrq gh frqwlqxdwlrq

G @ i+w> u, 5 ^w3> w.`�U mF� +w> u, A i +w> u,j +66,

Oh whpsv g*duuíw rswlpdo hvw doruv oh suhplhu lqvwdqw gh vruwlh gh G

�B @ lqi iw 5 ^w3> w.` m +w> u +w,, 5 Gj +67,

Lo q*h{lvwh sdv gh vroxwlrq dqdo|wltxh dx sureoëph suìfìghqw1 Qìdqprlqv/ qrxv srxyrqv oh uìvrxguh qxpìul0
txhphqw sdu od pìwkrgh ghv gl�ìuhqfhv �qlhv hw ohv dojrulwkphv gh �0vfkìpdv1 Srxu o*lqìjdolwì yduldwlrqqhooh/
fhooh0fl shxw íwuh gluhfwhphqw lqwìjuìh hq lpsrvdqw F� +w> u, � i +w> u, ã fkdtxh lwìudwlrq gh o*dojrulwkph
qxpìultxh1

71515 Xqh suhplëuh looxvwudwlrq

O*looxvwudwlrq vxlydqwh shuphw gh frpsuhqguh ohv gl�ìuhqwhv qrwlrqv txl yrqw qrxv shuphwwuh gh fdofxohu
o*rswlrq gh od edqtxh/ dlqvl txh oh fdslwdo ìfrqrpltxh qìfhvvdluh srxu frxyulu oh ulvtxh1 Qrxv xwlolvrqv oh
prgëoh ghv wdx{9 ghYdvlfhn ^4<::`1 Qrxv frqvlgìurqv xq lqglylgx rxyudqw xq SHO dxmrxug*kxl/ gìsrvdqw xq
prqwdqw lqlwldo gh 5333 Iuv hw v*hqjdjhdqw ã yhuvhu wrxv ohv prlv 833 Iuv1 Vl qrxv vxssrvrqv txh fhw lqglylgx
uìdjlw gh pdqlëuh rswlpdoh dx{ yduldwlrqv ghv wdx{ +f*hvw0ã0gluh tx*lo vh frqiruph dx sureoëph suìfìghqw
g*rswlplvdwlrq,/ qrxv vrpphv doruv hq phvxuh g*ìydoxhu od ydohxu dfwxhooh F +w3> u3, gh o*ìfkìdqflhu doìdwrluh

9Ydvlfhn ^4<::` frqvlgëuh txh od yduldeoh g*ìwdw hvw oh wdx{ g*lqwìuíw lqvwdqwdqì1 Lo vxssrvh txh fhoxl0fl vxlw xq surfhvvxv
g*Ruqvwhlq0Xkohqehfn �

_o E|� ' @ EK3 o E|�� _|n j _` E|�
o E|f� ' of

+68,
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gh vrq SHO1 Qrxv uhsuìvhqwrqv fhooh0fl vxu oh judskltxh +9, hq irqfwlrq gx wdx{ frxuw g*dxmrxug*kxl: 1 Fh
sur�o gh jdlq hvw dffrpsdjqì g*xqh srolwltxh rswlpdoh frpsoëwhphqw gìfulwh sdu od iurqwlëuh g*h{huflfh/ txl
fruuhvsrqg dx{ srlqwv srxu ohvtxhov lo hvw rswlpdo srxu o*lqglylgx g*djlu +ihuphu rx frqyhuwlu vrq SHO,1 Srxu
ohv ydohxuv suìfìghqwhv ghv sdudpëwuhv/ fhooh0fl fruuhvsrqg ã od od �jxuh +:,1 Qrxv srxyrqv doruv glvwlqjxhu
ghx{ uìjlrqv =

41 od uìjlrq qrluh fruuhvsrqg ã od uìjlrq gh ihuphwxuh gx SHO vdqv h{huflfh gh o*rswlrq gh frqyhuvlrq >

51 od uìjlrq kdfkxuìh hvw od uìjlrq g*h{huflfh gh o*rswlrq gh frqyhuvlrq +ihuphwxuh gh od skdvh g*ìsdujqh/
vxlylh sdu od skdvh g*hpsuxqw,1

Ilj1 9= Ydohxu gh o*rswlrq F +w3> u3, srxu oh gìwhqwhxu gx SHO

Xq ghv hqmhx{ srxu od edqtxh hvw doruv gh vdyrlu vl od sulph g*ìwdw vx!w ã frxyulu ohv hqjdjhphqwv
hw ohv iudlv gh jhvwlrq oruvtxh oh folhqw vxlw od srolwltxh rswlpdoh suìfìghqwh1 Srxu fh idluh/ qrxv vlpxorqv
ghv vfìqdulrv gh wdx{ frqirupìphqw dx prgëoh uhwhqx1 Srxu fkdtxh vfìqdulr/ qrxv dssoltxrqv od srolwltxh
rswlpdoh hw ydorulvrqv o*hqvhpeoh ghv  x{ yhuvìv hw uhêxv sdu od edqtxh1 Dlqvl/ od �jxuh +;, uhsuìvhqwh od
ydohxu gx SHO srxu od edqtxh g*xq folhqw txl pd{lplvh vrq sur�w hq vxssrvdqw ghv iudlv gh jhvwlrq gh o*ruguh
gh 73 esv vxu od skdvh g*ìsdujqh hw gh 43 esv vxu od skdvh g*hpsuxqw1

Qrxv ghyrqv fhshqgdqw qrwhu txh fh frpsruwhphqw rswlpdo qh uhsuìvhqwh sdv oh sluh vfìqdulr srxu od
edqtxh1 Dlqvl/ píph vl od edqtxh hvw jdjqdqwh gdqv xqh dssurfkh udwlrqqhooh gx surgxlw/ qrxv ghyrqv jdughu

:Ohv ydohxuv ghv sdudpëwuhv vrqw

@ ' f�D

K ' ��DI

j ' �I

Qrxv dyrqv srvì |n ' �f dqv hw od gxuìh gh o*hpsuxqw A hvw �{ì dxvvl ã 43 dqv1 Srxu od uìvroxwlrq qxpìultxh/ qrxv xwlolvrqv
o*dojrulwkph gh Fudqn0Qlfkrovrq dyhf 4333 srlqwv gh glvfuìwlvdwlrq gdqv oh whpsv hw 583 srlqwv gh glvfuìwlvdwlrq gdqv o*hvsdfh1
Srxu ohv frqglwlrqv dx{ eruqhv/ qrxv xwlolvrqv o*dssurfkh fodvvltxh gh Qhxpdqq1
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Ilj1 := Iurqwlëuh g*h{huflfh

Ilj1 ;= Jdlq pr|hq gh od edqtxh
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ã o*hvsulw txh oh folhqw shxw djlu gl�ìuhphqw gx surjudpph g*rswlplvdwlrq uhwhqx1 Lo qrxv d doruv vhpeoì
lqwìuhvvdqw gh frqvlgìuhu oh sluh vfìqdulr1 Fhod uhylhqw ã gì�qlu xq qrxyhdx surjudpph g*rswlplvdwlrq rü oh
folhqw fkhufkh ã �frþwhu oh soxv fkhu srvvleoh� ã vd edqtxh1 G*xq srlqw gh yxh pdwkìpdwltxh/ oh surjudpph
v*ìfulw

S +w> u, @ x3� +w> w3, . +P � f,

^w@q`�4[
l@3

� +w> wl, .

lqi
�5W +w>w.,

HT

57+P � f,

^�@q`[
l@^w@q`

� +w> wl,�
�
+Q& �N+� >W , . f&,. . �Y +�,

�
� +w> �,

������Iw

68 +69,

rü f hw f& uhsuìvhqwhqw uhvshfwlyhphqw ohv iudlv gh jhvwlrq vxu ohv skdvhv g*ìsdujqh hw g*hpsuxqw1 Píph vl
fh surjudpph d shx gh vhqv g*xq srlqw gh yxh ìfrqrpltxh/ lo shuphw qìdqprlqv gh gìwhuplqhu o*h{srvlwlrq
pd{lpdoh gh od edqtxh ã o*rxyhuwxuh g*xq SHO1 D wlwuh gh frpsdudlvrq/ qrxv uhsuìvhqwrqv vxu ohv �jxuhv +<,
hw +43, ohv gl�ìuhqfhv hqwuh fh frpsruwhphqw hw fhoxl rswlpdo1

Ilj1 <= Sluh vfìqdulr srxu od edqtxh

71516 Fdofxo gx fdslwdo ìfrqrpltxh

O*dssurfkh gh o*rswlrq dpìulfdlqh hvw dxvvl lqwìuhvvdqwh/ sxlvtx*hooh shuphw gh fdofxohu od ydoxh0dw0ulvn
gx SHO1 Hq h�hw/ srxu xq wdx{ grqqì/ qrxv srxyrqv gìwhuplqhu qxpìultxhphqw oh glvwulexwlrq ghv shuwhv1
Sdu h{hpsoh/ oh judskltxh +44, suìvhqwh fhooh0fl srxu u3 @ 6(1 D sduwlu gh fhwwh glvwulexwlrq/ qrxv srxyrqv
doruv fdofxohu ohv txdqwlohv hw grqf oh fdslwdo ìfrqrpltxh +yrlu ohv judskltxhv 45 hw 46,1

Uhpdutxh 4 Qrxv dyrqv rewhqx o*hqvhpeoh ghv uìvxowdwv suìfìghqwv srxu xq mhx gh sdudpëwuh grqqì srxu
oh prgëoh gh Ydvlfhn hw srxu ghv fdudfwìulvwltxhv sduwlfxolëuhv srxu oh SHO1 Ohv h{hpsohv suìfìghqwv qrxv
shuphwwhqw g*lqwurgxluh ohv gl�ìuhqwhv qrwlrqv vrxv0mdfhqwhv srxu frpsuhqguh od frqvwuxfwlrq g*xqh pìwkr0
grorjlh gh fdofxo g*xq fdslwdo ìfrqrpltxh vxu oh Sodq Hsdujqh Orjhphqw1 Qrxv qh srxyrqv fhshqgdqw wluhu
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Ilj1 43= Iurqwlëuh g*h{huflfh dvvrflìh dx sluh vfìqdulr

Ilj1 44= Glvwulexwlrq ghv shuwhv srxu u3 @ 6(
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Ilj1 45= Txdqwlohv gh od glvwulexwlrq

Ilj1 46= Fdslwdo ìfrqrpltxh srxu u3 @ 6(
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Ilj1 47= Frxueh ghv wdx{ gx 4; qryhpeuh 4<<<

ghv frqfoxvlrqv hw ghv uëjohv qrupdwlyhv vxu od uhqwdelolwì gx SHO hq jìqìudo1 Dlqvl/ o*dqqh{h E suìvhqwh ohv
vhqvlelolwìv dx{ gl�ìuhqwv sdudpëwuhv1 Qrxv uhpdutxrqv dlqvl txh fhwwh uhqwdelolwì gìshqg wuëv iruwhphqw ghv
ydohxuv ghv sdudpëwuhv1

Uhpdutxh 5 Oh fdslwdo ìfrqrpltxh fdofxoì suìfìghpphqw sruwh vxu xq krul}rq gh 43 dqv1 Fh q*hvw grqf
sdv oh prqwdqw gh irqgv sursuhv tx*lo idxgudlw doorxhu gdqv oh fdguh g*xq h{huflfh g*doorfdwlrq dqqxho1

8 Dssolfdwlrqv
O*remhw gh fhwwh vhfwlrq hvw g*dssoltxhu od pìwkrgrorjlh suìfìghqwh ã ghv vlwxdwlrqv uìhoohv1 Qrxv qrxv

sodêrqv ã od gdwh gh 4; qryhpeuh 4<<<1 Od frxueh ghv wdx{ fruuhvsrqgdqwh hvw uhsuìvhqwìh vxu oh judskltxh
+47,1 Qrxv uhpdutxrqv txh fhooh0fl hvw furlvvdqwh1 Qrxv fdoleurqv doruv oh prgëoh gh Ydvlfhn vxu fhwwh frxueh
ghv wdx{1 Ohv ydohxuv rewhqxhv srxu ohv sdudpëwuhv vrqw d @ 3=795;/ e @ 9=8( hw � @ 4(1 Od ydohxu dfwxhooh
gx wdx{ frxuw hvw u3 @ 5=89(1 Lpsolflwhphqw/ dyhf oh prgëoh gh wdx{ fdoleuì/ qrxv dqwlflsrqv xqh kdxvvh ghv
wdx{ frxuwv +yrlu oh judskltxh 47,1

814 O*lpsdfw gh od edlvvh ghv wdx{ gx SHO gx prlv gh mxloohw 4<<<

Qrxv frqvlgìurqv o*rxyhuwxuh g*xq SHO oh 4; qryhpeuh 4<<< gh yhuvhphqw lqlwldo ìjdo ã 5333 Iuv hw gh
yhuvhphqw uìjxolhu phqvxho ìjdo ã 833 Iuv1 Qrxv fkhufkrqv ã phvxuhu o*lpsdfw gh od edlvvh ghv wdx{ gx SHO
lqwhuyhqxh dx prlv gh mxloohw 4<<<1 Srxu fhod/ qrxv ydorulvrqv ohv rswlrqv hq xwlolvdqw vxffhvvlyhphqw ohv
dqflhqv wdx{ +�SHO @ 7( hw �SHO @ 7=9(, hw ohv qrxyhdx{ wdx{ +�SHO @ 6=9( hw �SHO @ 7=5(,1 Od ydohxu
ghv rswlrqv hw ohv iurqwlëuhv g*h{huflfh fruuhvsrqgdqwhv vrqw uhsuìvhqwìhv vxu ohv judskltxhv 48 ã 4;1 Qrxv
yr|rqv txh fhwwh edlvvh hqwudlqh xqh oìjëuh gìjudgdwlrq gh od uhqwdelolwì gx SHO srxu od edqtxh1 Gh soxv/
od ydohxu gh o*rswlrq gh od edqtxh whqg ã vh udssurfkhu gh o*rswlrq ZFV1
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Ilj1 48= Ydohxu ghv rswlrqv +�SHO @ 7( hw �SHO @ 7=9(,

Ilj1 49= Iurqwlëuhv g*h{huflfh +�SHO @ 7( hw �SHO @ 7=9(,
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Ilj1 4:= Ydohxu ghv rswlrqv +�SHO @ 6=9( hw �SHO @ 7=5(,

Ilj1 4;= Iurqwlëuhv g*h{huflfh +�SHO @ 6=9( hw �SHO @ 7=5(,
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815 O*lq xhqfh gx prgh gh fdofxo ghv gurlwv ã suíwv

Qrxv ghyrqv qrwhu txh oh prgh gh fdofxo ghv gurlwv ã suíwv d xqh lq xhqfh lpsruwdqwh vxu od uhqwdelolwì gx
SHO1 Vl o*ìwdw dydlw gìflgì gh gì�qlu ohv gurlwv ã suíwv hq irqfwlrq gx wrwdo ghv lqwìuíwv yhuvìv +f*hvw0ã0gluh
hq suhqdqw hq frpswh od sulph g*ìwdw,/ ohv SHO vhudlhqw ehdxfrxs prlqv uhqwdeohv srxu od edqtxh
gdqv fh fdv ã fdxvh gh od srvvlelolwì gh frqyhuvlrq gx suíw hq hpsuxqw1 Uhsuhqrqv o*h{hpsoh suìfìghqw +dyhf
�SHO @ 6=9( hw �SHO @ 7=5(,1 Ohv judskltxhv +4<, hw +53, uhsuìvhqwhqw uhvshfwlyhphqw od ydohxu ghv rswlrqv
hw ohv iurqwlëuhv g*h{huflfh oruvtxh ohv gurlwv ã suíwv wlhqqhqw frpswh gh od sulph g*ìwdw1 Xqh frpsdudlvrq
dyhf oh judskltxh +4:, prqwuh txh od shuwh hvw ehdxfrxs soxv iruwh +rq sdvvh dlqvl g*xqh shuwh gh 583 iudqfv
ã xqh shuwh gh 4:83 iudqfv,1

Ilj1 4<= Lq xhqfh gx prgh gh fdofxo ghv gurlwv ã suíwv vxu od ydohxu ghv rswlrqv

816 Phvxuhv gh od uhqwdelolwì hw gx fdslwdo ìfrqrpltxh ghv SHO rxyhuwv dx prlv
gh qryhpeuh 4<<<

Qrxv frqvlgìurqv pdlqwhqdqw o*rxyhuwxuh g*xq SHO frpswh whqx gh od frxueh ghv wdx{ revhuyìv oh 4;
qryhpeuh1 Qrxv fkhufkrqv ã phvxuhu oh ulvtxh hq irqfwlrq gx yhuvhphqw lqlwldo y3 hw gx yhuvhphqw uìjxolhu
dqqxho P 1 Dfwxhoohphqw/ od ydohxu gh o*rswlrq srxu oh folhqw hvw srvlwlyh1 Sdu h{hpsoh/ srxu xq yhuvhphqw
lqlwldo gh 8333 Iuv hw srxu ghv yhuvhphqwv uìjxolhuv phqvxhov gh 99: Iuv +prqwdqw dqqxho gh ;333 Iuv,/ fhooh0fl
v*ìoëyh ã 44;5 Iuv1

Ydohxu gh o*rswlrq srxu oh folhqw
y3"P 7333 9333 ;333 43333 48333 63333 83333
4833 866 :88 <:; 4534 4:8; 63<: 769:
6333 953 ;75 4398 45;; 4;78 64:4 7765
8333 :69 <8< 44;5 4737 4<94 65:3 784<
43333 435; 4583 47:6 49<8 5585 684: 7:67
53333 4945 4;67 5389 55:; 5;44 7339 848<
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Ilj1 53= Lq xhqfh gx prgh gh fdofxo ghv gurlwv ã suíwv vxu ohv iurqwlëuhv g*h{huflfh

Srxu od edqtxh/ od ydohxu gh o*rswlrq hvw v|vwìpdwltxhphqw qìjdwlyh1 Gdqv oh fdv gx SHO suìfìghqw/ fhooh0fl
hvw ìjdoh ã 0775 Iuv1

Ydohxu gh o*rswlrq srxu od edqtxh
y3"P 7333 9333 ;333 43333 48333 63333 83333
4833 04:5 0585 064; 06:; 0886 0457: 04<7:
6333 0565 0647 069< 075; 0954 045:4 04<36
8333 0635 06:5 0775 07;5 09<8 04736 05457
43333 078< 083< 08<: 09:5 0;3< 047:8 05488
53333 0:<; 0;87 0<5: 04365 044:5 04;45 0587;

Oh wdeohdx vxlydqw shuphw gh fdofxohu oh txdqwloh ghv shuwhv ã <<( +f*hvw0ã0gluh od ydohxu gh o*Xqh{shfwhg
Orvv,1 Fh txdqwloh hvw xqh phvxuh gx ulvtxh1 Qrxv yr|rqv dlqvl txh gdqv oh fdv gx SHO suìfìghqw/ lo | d xqh
suredelolwì gh 4( txh od shuwh dfwxdolvìh vrlw vxsìulhxuh ã 6355 Iuv1

Txdqwloh ghv shuwhv gh od edqtxh ã <<(
y3"P 7333 9333 ;333 43333 48333 63333 83333
4833 467< 4<9: 5875 6577 7<56 ;986 46536
6333 485< 54;5 5967 6635 7;:7 ;988 46977
8333 4:3< 56:; 6355 67:< 8557 <438 46:<5
43333 5573 5933 6694 6<:5 88<5 <83; 467:9
53333 64<3 6<5: 77:; 7<83 9673 43543 47;3<

Hq�q/ qrxv dyrqv fdofxohu od ydohxu gx fdslwdo ìfrqrpltxh1 Wrxmrxuv srxu o*h{hpsoh gx SHO suìfìghqw/
fhoxl0fl ydxw 58;3 Iuv1 Fhod yhxw gluh txh wkìrultxhphqw/ o*rxyhuwxuh g*xq SHO oh 4; qryhpeuh 4<<< grqw
oh yhuvhphqw lqlwldo hvw gh 8333 Iuv hw grqw oh yhuvhphqw uìjxolhu phqvxho hvw gh 99: Iuv grlw grqqhu olhx ã
xqh prelolvdwlrq gh irqgv sursuhv gh 58;3 Iuv gdqv oh fdguh g*xq h{huflfh gìfhqqdo g*doorfdwlrq1
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Fdslwdo ìfrqrpltxh
y3"P 7333 9333 ;333 43333 48333 63333 83333
4833 44:: 4:48 5557 5;99 76:3 :739 44589
6333 45<: 4;9; 5598 5;:7 7587 :6;7 44:75
8333 473: 5339 58;3 5<<; 785< ::35 4499;
43333 4:;4 53<4 5:97 65<< 7:;5 ;366 44653
53333 56<5 63:6 6884 6<4; 849< ;6<< 45594

817 Hwxgh sdu jìqìudwlrq gh wdx{

Fhwwh ìwxgh hvw wuëv lpsruwdqwh/ sxlvtx*hooh shuphw g*dssurfkhu od uhqwdelolwì ghv SHO hq irqfwlrq ghv
jìqìudwlrqv gh wdx{1 Píph vl oh prgëoh rswlrqqho qh uh ëwh sdv od uìdolwì/ lo irxuqlw qìdqprlqv xq fhuwdlq
qrpeuh g*lqglfdwlrqv =

� Od uhqwdelolwì gx SHO srxu xqh edqtxh gìshqg gh od jìqìudwlrq/ hw soxv sduwlfxolëuhphqw gh od gdwh
g*rxyhuwxuh1

� Fh q*hvw sdv sdufh txh ghx{ SHO rqw od píph uhqwdelolwì dfwxdolvìh txh oh ulvtxh hvw oh píph1

� D xqh gdwh grqqìh/ fhuwdlqhv jìqìudwlrqv vrqw soxv uhqwdeohv txh g*dxwuhv1

D wlwuh looxvwudwli/ yrlfl ohv uìvxowdwv srxu xq SHO rxyhuw oh 4; qryhpeuh 4<<3 =

Ydohxu gh o*rswlrq srxu oh folhqw
y3"P 7333 9333 ;333 43333 48333 63333 83333
4833 5554 6597 7639 867< 8384 :683 <746
6333 568: 66<< 7775 87;8 8474 :69: <76<
8333 586; 68;4 7956 8999 858< :6<3 <7:7
43333 5<<4 7366 83:9 85;: 8869 :77: <896
53333 6;<9 7<6< 7<45 7875 9346 :893 <:86

Ydohxu gh o*rswlrq srxu od edqtxh
y3"P 7333 9333 ;333 43333 48333 63333 83333
4833 :7 86 <9 84 09<4 0:5<8 0466:<
6333 444 489 444 477 0;<< 0:695 04675<
8333 59; 555 594 596 044<3 0:7;9 046983
43333 837 7;4 84: 7;3 04:;9 0:;94 046838
53333 <94 <84 <;4 877 05;<6 0;687 0464<9

Txdqwloh ghv shuwhv gh od edqtxh ã <<(
y3"P 7333 9333 ;333 43333 48333 63333 83333
4833 5:;7 7377 8743 9;:8 433:6 565:; 6<347
6333 5:47 6<5: 867< 99:6 43<54 57898 6<435
8333 5;56 7468 8787 9:4: 44563 56994 75856
43333 635; 765< 8693 9;7: 45969 56<76 736;7
53333 6663 7888 8<9: :;35 46794 5989< 74;66

Fdslwdo ìfrqrpltxh
y3"P 7333 9333 ;333 43333 48333 63333 83333
4833 5;8: 73<: 8839 9<58 <6;5 48<;5 58968
6333 5;58 73;5 8793 9;4: 43355 4:536 589:6
8333 63<4 7689 8:47 9<;3 43374 494:9 5;;:6
43333 6864 7;43 8;:: :65: 43;83 493;5 59;:<
53333 75<4 8839 9<7< ;679 4389< 4;548 5;96:
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9 O*lq xhqfh gh o*ìyroxwlrq ghv wdx{ g*lqwìuíwv vxu od irqfwlrq gh
vxuylh gx SHO hw ghv wdx{ gh ihuphwxuh

Qrxv frqvdfurqv fhwwh vhfwlrq ã o*ìwxgh gh o*lq xhqfh ghv wdx{ vxu od irqfwlrq gh vxuylh gx SHO1 Gdqv
xq suhplhu sdudjudskh/ qrxv gì�qlvvrqv oh frqfhsw gh irqfwlrq gh vxuylh/ hw qrxv lqgltxrqv frpphqw qrxv
srxyrqv od frqvwuxluh ã sduwlu gx whpsv g*duuíw1 Gdqv xq vhfrqg sdudjudskh/ qrxv frqvwuxlvrqv od irqfwlrq gh
vxuylh srxu gl�ìuhqwv vfìqdulrv gh wdx{1 Gdqv xq wurlvlëph sdudjudskh/ qrxv ìwxglrqv ohv wdx{ gh ihuphwxuh1

914 Frqvwuxfwlrq gh od irqfwlrq gh vxuylh

Qrxv udsshorqv txh od iurqwlëuh g*h{huflfh hvw frqvwuxlwh ã sduwlu gh od uìjlrq gh frqwlqxdwlrq

G @ i+w> u, 5 ^w3> w.`�U mF� +w> u, A i +w> u,j +6:,

hw txh oh whpsv g*duuíw rswlpdo �B hvw doruv oh suhplhu lqvwdqw gh vruwlh gh G

�B @ lqi iw 5 ^w3> w.` m +w> u +w,, 5 Gj +6;,

Qrwrqv I +w, @ Su +�B ? w m Iw3, od irqfwlrq gh uìsduwlwlrq gh �B grqw oh vxssruw hvw ^w3> w.`1 Od irqfwlrq gh
vxuylh V +w, @ Su +�B � w m Iw3, @ 4 � I +w, uhsuìvhqwh grqf od suredelolwì txh oh SHO q*dlw sdv ihupì hq w1
Gdqv oh fdv rü od iurqwlëuh g*h{huflfh hvw xqh eduulëuh frqvwdqwh/ qrxv glvsrvrqv g*xqh irupxoh dqdo|wltxh
srxu od irqfwlrq gh ghqvlwì gh �B1 Lo hvw doruv wuëv idfloh g*hq gìgxluh od irqfwlrq gh vxuylh hq xwlolvdqw xqh
pìwkrgh g*lqwìjudwlrq qxpìultxh1 Oh sureoëph hvw lfl xq shx soxv frpsoh{h/ sxlvtxh od iurqwlëuh g*h{huflfh
shxw íwuh txhofrqtxh1 Gdqv fh fdv/ qrxv frqvlgìurqv od irqfwlrq gh ulvtxh k +w, gì�qlh sdu

k +w, @ olp
gw$3.

Su +w � �B ? w. gw m �B � w,

gw
+6<,

Lo v*djlw hq txhotxh vruwh g*xqh suredelolwì gh ihuphwxuh hqwuh w hw w. gw srxu xq SHO/ vdfkdqw tx*lo q*d
sdv ihupì hq w1 Gdqv qrwuh fdv/ fhwwh irqfwlrq gh ulvtxh shxw íwuh fdofxoìh qxpìultxhphqw sdu od pìwkrgh
gh Prqwh Fduor1 Qrxv frqvwuxlvrqv doruv od irqfwlrq gh vxuylh wuëv dlvìphqw/ sxlvtxh qrxv dyrqv od uhodwlrq

V +w, @ h{s�
] w

w3

k +�, g� +73,

D wlwuh g*looxvwudwlrq/ qrxv frqvlgìurqv gh qrxyhdx o*h{hpsoh gx sdudjudskh 71515 gh od sdjh 441 Qrxv
uhsuìvhqwrqv vxu oh judskltxh +54, od irqfwlrq gh vxuylh srxu gl�ìuhqwhv ydohxuv gh u31 Qrxv uhpdutxrqv xq
skìqrpëqh uhpdutxdeoh/ txl frqfhuqh oh �gìfurfkhphqw� gh od irqfwlrq gh vxuylh dsuëv 7 dqv1

915 Dssolfdwlrq ã gl�ìuhqwv vfìqdulrv gh wdx{

Qrxv frqvlgìurqv gl�ìuhqwv vfìqdulrv gh wdx{ frpsdudeohv ã fhx{ gh od suìvhqwdwlrq SHO gh MS Prujdq
gx 53 rfwreuh 4<<<1 Srxu fhod/ qrxv xwlolvrqv oh prgëoh jìqìudolvì gh Ydvlfhn xwlolvì sdu Kxoo hw Zklwh
^4<<3` +yrlu o*dqqh{h D gh od sdjh 5:,1 Gdqv o*duwlfoh ruljlqdo/ ohv dxwhxuv fkhufkhqw ã gìwhuplqhu od irqfwlrq
e +w, frpsdwleoh dyhf od frxueh ghv wdx{ revhuyìh1 Gdqv qrwuh fdv/ od gìpdufkh hvw gl�ìuhqwh1 Qrxv qrxv
grqqrqv ã sulrul gl�ìuhqwhv irqfwlrqv e +w, srxu srxyrlu vlpxohu ghv vfìqdulrv gh wdx{ +yrlu ohv judskltxhv 55
hw 56,; 1 Ohv ydohxuv ghv rswlrqv hw ohv iurqwlëuhv g*h{huflfh vrqw fhoohv uhsuìvhqwìhv vxu ohv judskltxhv +57, hw
+58,1 Hq�q/ qrxv dyrqv uhsuìvhqwì ohv irqfwlrqv gh vxuylh fruuhvsrqgdqwhv srxu ghx{ ydohxuv gx sdudpëwuh
�1 � @ 3=7( fruuhvsrqg ã ghv vfìqdulrv txdvl0fhuwdlqv/ doruv txh � @ 8( lqwurgxlw xqh lqfhuwlwxgh dvvh}
iruwh vxu ohv wdx{1 Vxu oh judskltxh +59,/ qrxv uhpdutxrqv tx*hq jìqìudo/ od ihuphwxuh ghv SHO vh surgxlw
ehdxfrxs soxv w÷w oruvtxh oh ixwxu hvw lqfhuwdlq1

;Ohv sdudpëwuhv xwlolvìv vrqw @ ' f�e/ j ' f�fe hw  ' e1 Ohv ydohxuv gh K
3

hw Kn vrqw 3139 srxu oh vfìqdulr gh kdxvvh/ 3135
srxu oh vfìqdulr gh edlvvh/ 3134 hw 3139 srxu oh vfìqdulr gh edlvvh sxlv gh kdxvvh/ hw hq�q 313: hw 3135 srxu oh vfìqdulr gh kdxvvh
sxlv gh edlvvh1

JURXSH GH UHFKHUFKH RSÌUDWLRQQHOOH 56



ÌYDOXDWLRQ GHV RSWLRQV FDFKÌHV G*XQ SHO

Ilj1 54= Irqfwlrqv gh vxuylh

Ilj1 55= Vlpxodwlrqv gh 43 wudmhfwrluhv ghv txdwuh vfìqdulrv gh wdx{
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Ilj1 56= Wudmhfwrluh pr|hqqh ghv txdwuh vfìqdulrv gh wdx{

Ilj1 57= Ydohxu ghv rswlrqv
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Ilj1 58= Iurqwlëuhv g*h{huflfh

Ilj1 59= Irqfwlrqv gh vxuylh
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916 Olhqv dyhf ohv wdx{ gh ihuphwxuh

Frqqdlvvdqw od wudmhfwrluh revhuyìh ghv wdx{/ qrxv vrpphv hq phvxuh gh fdofxohu ohv wdx{ gh ihuphwxuh
wkìrultxh1 Hq lqwurgxlvdqw xq fhuwdlq qrpeuh gh sdudpëwuhv gdqv oh prgëoh/ qrxv glvsrvrqv doruv gh ghjuëv
gh olehuwì srxu fdohu fhv wdx{ wkìrultxhv dyhf fhx{ revhuyìv1

: Frqfoxvlrq

Píph vl oh prgëoh suìvhqwì lfl qh uh ëwh sdv od uìdolwì< / lo hvw qìdqprlqv xq rxwlo shuwlqhqw gdqv oh fdguh
g*xqh frxyhuwxuh rswlrqqhooh ghv SHO +gh w|sh ghowd0yhjd,1 Gh soxv/ lo shxw dxvvl íwuh frqvlgìuì frpph
xq rxwlo g*dlgh ã od gìflvlrq srxu oh slorwdjh ghv srolwltxhv pdunhwlqj +rxyhuwxuh ghv SHO/ srolwltxh gh
yhuvhphqwv h{fhswlrqqhov gl�ìuhqflìh vhorq od jìqìudwlrq gh wdx{/ hwf1,

Uìiìuhqfhv
^4` Deudprzlw}/ P1 hw L1D1 Vwhjxq ^4<:3`/ Kdqgerrn ri Pdwkhpdwlfdo Ixqfwlrqv/ qhxylëph ìglwlrq/

Gryhu

^5` Gl{lw/ D hw U1V1 Slqg|fn ^4<<7`/ Lqyhvwphqw xqghu xqfhuwdlqw|/ Sulqfhwrq Xqlyhuvlw| Suhvv

^6` Nxuslho/ D1 hw W1 Urqfdool ^4<<<`/ Krsvfrwfk phwkrgv iru wzr0vwdwh �qdqfldo prghov/ Mrxuqdo ri
Frpsxwdwlrqdo Ilqdqfh/ iruwkfrplqj

^7` Kxoo/ M1 hw D1Zklwh ^4<<3`/ Sulflqj lqwhuhvw udwh ghulydwlyh vhfxulwlhv/ Wkh Uhylhz ri Ilqdqfldo Vwxglhv/
6/ 8:608<5

^8` PfGrqdog/ U1O1 hw G1U1 Vlhjho ^4<;8`/ Lqyhvwphqw dqg wkh ydoxdwlrq ri �upv zkhq wkhuh lv dq rswlrq
wr vkxw grzq/ Lqwhuqdwlrqdo Hfrqrplf Uhylhz/ 59/ 664067<

^9` PfGrqdog/ U1O1 hw G1U1 Vlhjho ^4<;9`/ Wkh ydoxh ri zdlwlqj wr lqyhvw/ Txdwhuo| Mrxuqdo ri Hfrqrplfv/
434/ :3:0:5;

^:` Slqg|fn/ U1V1 ^4<;;`/ Luuhyhuvleoh lqyhvwphqw/ fdsdflw| fkrlfh dqg wkh ydoxh ri wkh �up/ Dphulfdq
Hfrqrplf Uhylhz/ :;/ <9<0<;8

^;` Suhvv/ Z1K1/ V1D1 Whxnrovn|/ Z1W1 Yhwwhuolqj hw E1S1 Iodqqhu| ^4<<5`/ Qxphulfdo Uhflshv lq
Iruwudq/ ghx{lëph ìglwlrq/ Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh

^<` Urfkhw/ M0F1 hw J1 Ghpdqjh ^4<<5`/ Pìwkrghv Pdwkìpdwltxhv gh od Ilqdqfh/ Hfrqrplfd/ Sdulv

^43` Ydvlfhn/ R1D1 ^4<::`/ Dq htxloleulxp fkdudfwhul}dwlrq ri wkh whup vwuxfwxuh/ Mrxuqdo ri Ilqdqfldo
Hfrqrplfv/ 8/ 4::04;;

D Oh prgëoh jìqìudolvì gh Ydvlfhn

Kxoo hw Zklwh ^4<<3` lqwurgxlvhqw oh prgëoh jìqìudolvì gh Ydvlfhn hq vxssrvdqw xq frh!flhqw gh uhwrxu
ã od pr|hqqh yduldqw gdqv oh whpsv1 O*ìtxdwlrq gl�ìuhqwlhooh vwrfkdvwltxh v*ìfulw doruv�

gu +w, @ d +e +w,� u +w,, gw. � gZ +w,
u +w3, @ {3

+74,

Srvrqv

| +w, @ i +w> u, @ hdw +e +w,� u +w,, +75,

G*dsuëv oh ohpph g*Lw÷/ qrxv dyrqv

g| +w, @

�
dhdw +e� u, . hdwe3 +w,� d +e� u, hdw .

4

5
�5 � 3

�
gw� �hdw gZ +w, +76,

@ hdwe3 +w, gw� �hdw gZ +w,

<Xq fhuwdlq qrpeuh gh ghjuëv gh olehuwì shxw fhshqgdqw íwuh lqwurgxlw gdqv oh prgëoh dyhf shx gh gl!fxowì1
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Hq xwlolvdqw od gì�qlwlrq gh od gl�ìuhqwlhooh vwrfkdvwltxh/ qrxv hq gìgxlvrqv txh

| +w,� | +w3, @

] w

w3

hd�e3 +�, g� .

] w

w3

��hd� gZ +�, +77,

hdw +e +w,� u +w,,� hdw3 +e +w3,� u +w3,, @

] w

w3

hd�e3 +�, g� � �

] w

w3

hd� gZ +�,

g*rü

u +w, @ u3h
�d+w�w3, . e +w,� h�d+w�w3,e +w3,�

] w

w3

hd+��w,e3 +�, g� . �

] w

w3

hd+��w, gZ +�, +78,

Wrxw frpph oh surfhvvxv g*Ruqvwhlq0Xkohqehfn/ qrxv uhpdutxrqv txh u +w, hvw xq surfhvvxv jdxvvlhq sxlvtxh
f*hvw od vrpph gh ghx{ irqfwlrqv gìwhuplqlvwhv hw gh yduldeohv doìdwrluhv jdxvvlhqqhv lqgìshqgdqwhv43 1 Srxu
fdudfwìulvhu od irqfwlrq gh ghqvlwì frqglwlrqqhooh gh u +w,m Iw3 / lo vx!w grqf gh frqqdñwuh ohv ghx{ suhplhuv
prphqwv gh u +w,m u +w3, @ u31 Qrxv dyrqv doruv

H ^u +w,m u +w3, @ u3` @ u3h
�d+w�w3, . e +w,� h�d+w�w3,e +w3,�

] w

w3

hd+��w,e3 +�, g� +79,

fdu

H

�] w

w3

hd+��w, gZ +�,

�
@ 3 +7:,

hw

ydu ^u +w,m u +w3, @ u3` @ H

�
�

] w

w3

hd+��w, gZ +�,

�5
+7;,

@ �5H

�] w

w3

h5d+��w, g�

�
@ �5

�
h5d+��w,

5d

�w
w3

@
�5

5d

�
4� h�5d+w�w3,

�

Qrxv fkhufkrqv pdlqwhqdqw od irupxodwlrq gx sul{ gx frxsrq }ìur S f
w3 +�,1 Srxu vlpsol�hu/ qrxv vxssrvrqv

txh oh sul{ gx ulvtxh � +w, dvvrflì dx surfhvvxv gh Zlhqhu Z +w, hvw qxo1 Gdqv fh fdv/ qrxv dyrqv

S f
w3 +�, @ H

%
h{s

#
�
] W

w3

u +w, gw

$�����Iw3

&
+7<,

dyhf Iw od �owudwlrq qdwxuhooh gx surfhvvxv1 Frqvlgìurqv od yduldeoh doìdwrluh ( +w3> W , gì�qlh sdu

( +w3> W , @

] W

w3

u +w, gw +83,

Hq xwlolvdqw oh uìvxowdw +78,/ qrxv dyrqv

( +w3> W , @

] W

w3

�
u3h

�d+w�w3, . e +w,� h�d+w�w3,e +w3,�
] w

w3

hd+��w,e3 +�, g� . �

] w

w3

hd+��w, gZ +�,

�
gw

@ ' +w3> W , . �

] W

w3

] w

w3

hd+��w, gZ +�, gw +84,

43G*dsuëv od gì�qlwlrq gh o*lqwìjudoh vwrfkdvwltxh/
U
|

|3
e@Ew3|� _` Ew� hvw od olplwh gh od vrpph ghv yduldeohv doìdwrluhv

e@Ew3|� d` Ew n 0�3` Ew�o dyhf 0< fn1
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dyhf

' +w3> W , @ +u3 � e +w3,,

�
h�d+w�w3,

�d

�W
w3

.

] W

w3

e +w, gw�
] W

w3

] w

w3

hd+��w,e3 +�, g� gw +85,

Srxu fdofxohu L @
U W
w3

U w

w3
hd+��w, gZ +�, gw/ qrxv ghyrqv xwlolvhu oh wkìruëph gh frqvwuxfwlrq gh o*lqwìjudoh

vwrfkdvwltxh44 1 Frqvlgìurqv xqh sduwlwlrq � gh ^w3> W ` gì�qlh sdu iw3 ? w4 ? � � � ? wq ? � � � ? wQ @ Wj1 Doruv
o*lqwìjudoh L hvw od olplwh gh o*h{suhvvlrq LQ oruvtxh Q $ 4 hw pd{ +wq.4 � wq, $ 3 dyhf

LQ @
Q�4[
q@3

%
q[
l@3

hd+wl�wq, ^Z +wl.4,�Z +wl,`

&
+wq.4 � wq, +86,

Qrxv dyrqv dxvvl

LQ @
Q�4[
q@3

%
q[
l@3

hd+wl�wq, ^Z +wl.4,�Z +wl,` +wq.4 � wq,

&
+87,

Hq fkdqjhdqw o*ruguh gh od vrpph/ qrxv hq gìgxlvrqv xqh qrxyhooh h{suhvvlrq gh LQ

LQ @
Q�4[
q@3

%
Q�4[
l@q

hd+wq�wl, +wl.4 � wl,

&
^Z +wq.4,�Z +wq,` +88,

hw grqf xqh qrxyhooh h{suhvvlrq gh L

L @

] W

w3

] W

w

hd+w��, g� gZ +w,

@

] W

w3

�
4� h�d+W�w,

d

�
gZ +w, +89,

Qrxv hq gìgxlvrqv txh

( +w3> W , @ ' +w3> W , . �

] W

w3

�
4� h�d+W�w,

d

�
gZ +w, +8:,

Oh yduldeoh doìdwrluh ( +w3> W , hvw jdxvvlhqqh/ sxlvtxh f*hvw od vrpph gh ghx{ irqfwlrqv gìwhuplqlvwhv hw gh
yduldeohv doìdwrluhv jdxvvlhqqhv lqgìshqgdqwhv1 Qrxv dyrqv

H ^( +w3> W ,m Iw3 ` @ ' +w3> W , +8;,

hw

ydu ^( +w3> W ,m Iw3 ` @ H

%
�

] W

w3

�
4� h�d+W�w,

d

�
gZ +w,

&5

@
��
d

�5 ] W

w3

H

�
4� h�d+W�w,

d

�5
gw

@
��
d

�5 ] W

w3

4� 5h�d+W�w, . h�5d+W�w, gw

@
�5

d5

�
+W � w3,� 5

d

�
4� h�d+W�w3,

�
.

4

5d

�
4� h�5d+W�w3,

��
+8<,

Qrxv srxyrqv doruv prqwuhu +Urfkhw hw Ghpdqjh ^4<<3`/ sdjh 55:, txh

y +w3> W , =@ ydu ^( +w3> W ,m Iw3 ` @
�5

d5

�
+W � w3,�

�
4� h�d+W�w3,

d

�
� 4

5d

�
4� h�d+W�w3,

�5�
+93,

44Yrlu sdu h{hpsoh oh wkìruëph 5143 gh Iulhgpdq ^4<:8`1
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Frpph od yduldeoh doìdwrluh ( +w3> W , hvw jdxvvlhqqh/ h{s +�( +w3> W ,, hvw xqh yduldeoh doìdwrluh orj0qrupdoh1
Qrxv hq gìgxlvrqv txh

S f
w3 +�, @ h{s

�
�' +w3> W , .

4

5
y +w3> W ,

�
+94,

Qrxv frqvlgìurqv oh fdv rü e +w, hvw gì�ql sdu

e +w, @ e� .
e. � e�

4 . h�+w��,
+95,

Gdqv fh fdv/ qrxv dyrqv ] W

w3

e +w, gw @ e. +W � w3, . +e. � e�, oq
4 . h�+W��,

4 . h�+w3��,
+96,

hw] W

w3

] w

w3

hd+��w,e3 +�, g� gw @ +e. � e�,

] W

w3

] w

w3

hd+��w,
h�+���,�

4 . h�+���,
�5 g� gw

@
+e. � e�,

d

%
4

4 . h�+W��,
� 4

4 . h�+w3��,
� h�d+W��,

] h�+w3��,

h�+W��,

{�d

+4 . {,5
g{

&
+97,

Qrxv rewhqrqv �qdohphqw od irupxoh vxlydqwh srxu od ydohxu gx sul{ gx frxsrq }ìur =

S f
w3 +�, @ h{s

3EEC
� +u3 � e +w3,,

�
4�h�d+W�w3,

d

�
� e. +W � w3, . +e. � e�, oq

4.h�+W��,

4.h�+w3��,
.

+e.�e�,
d

k
4

4.h�+W��,
� 4

4.h�+w3��,
� h�d+W��,

U h�+w3��,

h�+W��,
{�d

+4.{,5
g{

l
.

. �5

5d5

�
+W � w3,� 5

d

�
4� h�d+W�w3,

�
. 4

5d

�
4� h�5d+W�w3,

��
4FFD +98,

Od vhxoh gl!fxowì srxu fdofxohu oh sul{ gx frxsrq }ìur hvw o*ìydoxdwlrq gh o*lqwìjudoh
U h�+w3��,
h�+W��,

{�d

+4.{,5
g{1 Srxu

fhod/ qrxv xwlolvrqv xqh txdgudwxuh gh Jdxvv0Ohjhqguh g*ruguh 45; +uìiìuhqfhv ^4` hw ^;`,1

E Vhqvlelolwìv ghv uìvxowdwv gx sdudjudskh 715 dx{ gl�ìuhqwv sd0
udpëwuhv

Vxu ohv judskltxhv +5:,/ +5;, hw +5;,/ qrxv dyrqv uhsuìvhqwì o*lq xhqfh ghv sdudpëwuhv d/ e hw � vxu od
ydohxu ghv rswlrqv1
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Ilj1 5:= Lq xhqfh gx sdudpëwuh d vxu od ydohxu ghv rswlrqv

Ilj1 5;= Lq xhqfh gx sdudpëwuh e vxu od ydohxu ghv rswlrqv
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Ilj1 5<= Lq xhqfh gx sdudpëwuh � vxu od ydohxu ghv rswlrqv
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