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Uìvxpì
Ohv edqtxhv rqw dxmrxug*kxl od srvvlelolwì gh phwwuh hq sodfh xq prgëoh lqwhuqh gh ulvtxh gh
pdufkì1 O*xqh ghv frpsrvdqwhv lqglvshqvdeohv gh fh prgëoh hvw od fuìdwlrq g*xq surjudpph
gh vwuhvv whvwlqj1 Fhw duwlfoh suìvhqwh xq rxwlo srwhqwlho srxu od frqvwuxfwlrq g*xq who sur0
judpph = od wkìrulh ghv ydohxuv h{wuíphv1 Dsuëv dyrlu udsshoì od uëjohphqwdwlrq sursuh dx
vwuhvv whvwlqj hw ohv sulqflsdx{ uìvxowdwv gh fhwwh wkìrulh/ qrxv prqwurqv frpphqw ohv xwlolvhu
srxu frqvwuxluh ghv vfìqdulrv xqlglphqvlrqqhov/ pxowlglphqvlrqqhov hw hq�q srxu txdqwl�hu
ghv vfìqdulrv gh fulvh ìoderuìv ã sduwlu gh pìwkrgrorjlhv gl�ìuhqwhv1 Dx{ frqvlgìudwlrqv
pìwkrgrorjltxhv vrqw dgmrlqwv ohv uìvxowdwv ghv vlpxodwlrqv txh qrxv dyrqv uìdolvìhv vxu
gl�ìuhqwhv vìulhv �qdqflëuhv1
Prwv foìv = frsxohv/ irqfwlrq gh gìshqgdqfh gh txhxh vwdeoh/ wkìrulh ghv ydohxuv h{wuíphv/
vwuhvv whvwlqj1

Devwudfw
Wrgd|/ edqnv kdyh wkh srvvlelolw| wr lpsohphqw dq lqwhuqdo prgho ri pdunhw ulvn1 Rqh ri wkh
lqglvshqvdeoh frpsrqhqw ri wklv prgho lv d vwuhvv whvwlqj surjudp1 Wklv sdshu suhvhqwv d
srwhqwldo wrro deoh wr vxvwdlq vxfk d surjudp = wkh h{wuhph ydoxh wkhru|1 Diwhu zh jlyh wkh
vwuhvv whvwlqj uhjxodwlrq uhtxluhphqwv dqg wkh pdlq uhvxowv ri wklv wkhru|/ zh vkrz krz wr
xvh wkhp erwk wr exlog xqlyduldwh dqg pxowlyduldwh vfhqdulrv dv zhoo dv wr txdqwli| vfhqdulrv
ghulyhg iurp rwkhu phwkrgrorjlhv1 Ehvlghv phwkrgrorjlfdo lvvxhv/ zh jlyh wkh uhvxowv ri rxu
vlpxodwlrqv rq gl�huhqw �qdqfldo vhulhv1
Nh| Zrugv = frsxodv/ vwdeoh wdlo ghshqghqfh ixqfwlrq/ h{wuhph ydoxh wkhru|/ vwuhvv whvwlqj1
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Ghsxlv o*dphqghphqw gh Eåoh hq mdqylhu 4<<94/ ohv edqtxhv vrxplvhv ã ghv ulvtxhv gh pdufkì/ rqw od srvvlelolwì
gh fdofxohu oh qlyhdx gh irqgv sursuhv uìjohphqwdluhv sdu xq prgëoh lqwhuqh1 F*hvw od pìwkrgrorjlh YdU txl hvw
oh irqghphqw gh fhv prgëohv pdlv hooh grlw lpsìudwlyhphqw íwuh frpsoìwìh sdu o*xwlolvdwlrq g*xq surjudpph gh
vlpxodwlrqv gh fulvh > g*xqh sduw/ ã frxuw whuph/ srxu txh oh prgëoh lqwhuqh sxlvvh íwuh ydolgì sdu od Frpplvvlrq
Edqfdluh > g*dxwuh sduw/ ã soxv orqjxh ìfkìdqfh/ srxu txh oh ulvtxh vrlw elhq jìuì dx vhlq gh od edqtxh/ hw wlhqqh
frpswh/ qrwdpphqw/ ghv shuwhv lpsruwdqwhv olìhv ã ghv ìyìqhphqwv gh suredelolwì g*rffxuhqfh idleoh1

Xq rxwlo srwhqwlho srxu od frqvwuxfwlrq g*xq who surjudpph hvw od wkìrulh ghv ydohxuv h{wuíphv1 O*lqwìuíw gh
fhwwh wkìrulh hq �qdqfh hw/ hq sduwlfxolhu/ hq pdwlëuh gh vwuhvv whvwlqj/ hvw gìmã dyìuì1 Rq shxw flwhu ã fhw ìjdug
Hpeuhfkwv/ No sshoehuj hw Plnrvfk ^4<<:` hw Orqjlq ^4<<<`1 Qìdqprlqv o*xwlolvdwlrq gh od wkìrulh ghv
ydohxuv h{wuíphv uhvwh hqfruh pdujlqdoh hq sudwltxh1 Hq h�hw/ vl o*rq v*hq uìiëuh ã o*hqtxíwh phqìh sdu Ghorlwwh
) Wrxfkh hq 4<<< dxsuëv gh 533 edqtxhv gdqv oh prqgh vxu oh Ulvn Pdqdjhphqw hw sxeolìh hq pdl 5333 gdqv
od uhyxh Edqtxh Pdjd}lqh = vhxohphqw 8( ghv edqtxhv xwlolvhqw dxmrxug*kxl od wkìrulh ghv ydohxuv h{wuíphv hw
57( o*hqylvdjhqw srxu o*dyhqlu1 F*hvw srxutxrl qrwuh duwlfoh d fkrlvl gh phwwuh hq h{hujxh ohv srlqwv iruwv gh od
wkìrulh ghv ydohxuv h{wuíphv gdqv od shuvshfwlyh gh od uìjohphqwdwlrq dfwxhooh1

Qrwuh duwlfoh hvw vwuxfwxuì gh od pdqlëuh vxlydqwh = dsuëv dyrlu udsshoì od uìjohphqwdwlrq sursuh dx vwuhvv whv0
wlqj hq 4 hw ohv sulqflsdx{ uìvxowdwv gh fhwwh wkìrulh hq 5/ qrxv prqwurqv frpphqw ohv xwlolvhu srxu frqvwuxluh
ghv vfìqdulrv xqlglphqvlrqqhov hq 6/ pxowlglphqvlrqqhov hq 7 hw hq�q srxu txdqwl�hu ghv vfìqdulrv gh fulvh
ìoderuìv ã sduwlu gh pìwkrgrorjlhv gl�ìuhqwhv hq 81 Dx{ frqvlgìudwlrqv pìwkrgrorjltxhv vrqw dgmrlqwv ohv uì0
vxowdwv ghv vlpxodwlrqv txh qrxv dyrqv uìdolvìhv vxu gl�ìuhqwhv vìulhv �qdqflëuhv1 G*xq srlqw gh yxh whfkqltxh/
fhw duwlfoh sursrvh xqh qrxyhooh dssurfkh srxu fuìhu ghv vfìqdulrv xqlglphqvlrqqhov hq frpelqdqw pìwkrghv
sdudpìwultxhv hw vhpl0sdudpìwultxhv > lo sursrvh ìjdohphqw ghv surorqjhphqwv srvvleohv gh fhv ghx{ pìwkrghv
ã xq fdguh pxowlglphqvlrqqho ã o*dlgh ghv frsxohv hw gh od irqfwlrq gh gìshqgdqfh gh txhxh vwdeoh1� fhv ghx{
ghuqlhuv gìyhorsshphqwv uhsrvhqw hvvhqwlhoohphqw vxu ohv wudydx{ gh Ghkhxyhov ^4<:;` hw Vwudhwvpdq ^4<<;`1
G*xq srlqw gh yxh frqfhswxho/ qrxv jìqìudolvrqv o*hpsorl gh od qrwlrq gh whpsv gh uhwrxu/ frpph ìfkhooh gx
ulvtxh h{wuíph/ dx{ gl�ìuhqwv w|shv gh vfìqdulr gh fulvh1 Qrwuh frqfoxvlrq uhylhqgud vxu ohv dydqwdjhv hw ohv
olplwdwlrqv dfwxhoohv gh fhwwh gìpdufkh1

4 Ohv h{ljhqfhv uìjohphqwdluhv gx vwuhvv whvwlqj
Hoohv vrqw wrxwhv hqwlëuhv frqwhqxhv gdqv ohv uhfrppdqgdwlrqv gx Frplwì gh Eåoh gh mdqylhu <9 ìyrtxì soxv

kdxw1 Lo | hvw vwlsxoì txh =

41 Ohv ìwdeolvvhphqwv txl xwlolvhqw ohxuv prgëohv lqwhuqhv srxu vdwlvidluh ã ohxuv h{ljhqfhv gh irqgv sursuhv
srxu ulvtxhv gh pdufkì grlyhqw vh grwhu g*xq surjudpph gh vlpxodwlrqv gh fulvh ã od irlv uljrxuhx{ hw frp0
sohw1 Fhv vlpxodwlrqv txl shuphwwhqw g*lghqwl�hu ohv ìyìqhphqwv vxvfhswleohv g*dyrlu xqh iruwh lqflghqfh/
grlyhqw íwuh dgdswìhv dx qlyhdx g*dfwlylwì hw gh ulvtxh ghv ìwdeolvvhphqwv1

51 Srxu ohv ìwdeolvvhphqwv d|dqw xqh dfwlylwì vljql�fdwlyh gh pdufkì/ ohv vlpxodwlrqv gh fulvh grlyhqw vdwlvidluh
dx{ sulqflshv vxlydqwv =

+d, Hoohv grlyhqw frxyulu wrxwh od jdpph ghv idfwhxuv srxydqw grqqhu olhx ã ghv sur�wv rx shuwhv h{fhs0
wlrqqhov rx uhqguh wuëv gl!floh od pdñwulvh ghv ulvtxhv1 Fhv idfwhxuv frpsuhqqhqw ghv ìyìqhphqwv
ã suredelolwì uìgxlwh srxu wrxv ohv judqgv w|shv gh ulvtxh/ qrwdpphqw ohv glyhuvhv frpsrvdqwhv ghv
ulvtxhv gh pdufkì hw gh fuìglw1 Ohv vfìqdulrv gh fulvh grlyhqw uìyìohu o*lpsdfw gh fhv ìyìqhphqwv vxu
ohv srvlwlrqv d|dqw ghv fdudfwìulvwltxhv gh sul{ ã od irlv olqìdluhv hw qrq olqìdluhv gdqv oh fdv ghv
rswlrqv hw lqvwuxphqwv ã frpsruwhphqw vlplodluhv >

+e, Hoohv grlyhqw uhyíwlu xq fdudfwëuh txdqwlwdwli hw txdolwdwli/ gh pdqlëuh ã ìydoxhu ohv frqvìtxhqfhv ghv
shuwxuedwlrqv lpsruwdqwhv ghv pdufkìv hw ã lghqwl�hu ghv vlwxdwlrqv sodxvleohv vxvfhswleohv g*hqwudñqhu
gh judqghv shuwhv srwhqwlhoohv1 Hq rxwuh/ o*ìwdeolvvhphqw grlw guhvvhu o*lqyhqwdluh ghv phvxuhv ã suhqguh
srxu uìgxluh vhv ulvtxhv hw suìvhuyhu vhv irqgv sursuhv >

4Dphqghphqw gh Eåoh ã o*dffrug vxu ohv irqgv sursuhv srxu vrq h{whqvlrq dx{ ulvtxhv gh pdufkì +mdqylhu 4<<9,1
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+f, Xq suhplhu w|sh gh vfìqdulr frqvlvwh ã whvwhu oh sruwhihxlooh frxudqw gdqv ohv vlwxdwlrqv sdvvìhv gh
shuwxuedwlrqv pdmhxuhv/ hq whqdqw frpswh ghv iruwhv yduldwlrqv gh sul{ hw gh od ylyh uìgxfwlrq gh od
oltxlglwì dvvrflìhv ã fhv ìyìqhphqwv1 Xq ghx{lëph w|sh gh vfìqdulr ìydoxh od vhqvlelolwì ghv srvlwlrqv
gh pdufkì dx{ prgl�fdwlrqv ghv k|srwkëvhv gh yrodwlolwì hw fruuìodwlrqv/ fh txl qìfhvvlwh xqh phvxuh
ghv pdujhv gh  xfwxdwlrqv gh fhv ydohxuv gdqv oh sdvvì hw xq fdofxo vxu od edvh ghv fkl�uhv h{wuíphv >

+g, Ghv vfìqdulrv grlyhqw qrwdpphqw frpsuhqguh ohv vlwxdwlrqv txh o*ìwdeolvvhphqw lghqwl�h frpph ìwdqw
ohv soxv gìidyrudeohv vxu od edvh ghv fdudfwìulvwltxhv gh vrq sruwhihxlooh1 Lo frppxqltxh ã od Frp0
plvvlrq Edqfdluh xqh ghvfulswlrq gh od pìwkrgrrjlh xwlolvìh srxu lghqwl�hu ohv vfìqdulrv hw phvxuhu
ohxu lpsdfw1

61 Rxwuh ohv vlpxodwlrqv uìdolvìhv sdu ohv ìwdeolvvhphqwv hx{0píphv/ od Frpplvvlrq Edqfdluh shxw ohxu gh0
pdqghu g*ìydoxhu o*lpsdfw gh vfìqdulrv tx*hooh d gì�qlv hw gh oxl frppxqltxhu o*hqvhpeoh ghv frqfoxvlrqv1

Lo hvw wrxw g*derug lpsruwdqw gh qrwhu tx*lo q*h{lvwh sdv dxmrxug*kxl gh vwdqgdug soxv suìflv srxu o*ìoderudwlrq
ghv vfìqdulrv gh fulvh1 Rq srxuud vh frqwhqwhu gdqv xq suhplhu whpsv g*dyrlu ã o*hvsulw od sureoìpdwltxh vxlydqwh =
xq surjudpph gh vlpxodwlrq gh fulvh grlw íwuh hq phvxuh gh uìsrqguh ã fhv wurlv txhvwlrqv =

� Txhoohv vhurqw ohv shuwhv vl oh vfìqdulr [ vh surgxlw B

� Txhov vrqw ohv sluhv vfìqdulrv srxu o*lqvwlwxwlrq B

� Txh srxyrqv0qrxv idluh srxu olplwhu ohv shuwhv gdqv fh fdv B

Vdfkdqw sdu dloohxuv txh o*lqwìuíw gh fhv vlpxodwlrqv hvw gh srxyrlu lq xhqfhu gluhfwhphqw ohv fkrl{ gh od
gluhfwlrq hq pdwlëuh gh jhvwlrq gx ulvtxh/ lo idxw dyrlu hq wíwh ghx{ dxwuhv h{ljhqfhv =

� od fuìglelolwì gx vfìqdulr dx{ |hx{ gh od gluhfwlrq gh od edqtxh >

� od erqqh olvlelolwì srxu fhwwh ghuqlëuh gh o*h{srvlwlrq gx sruwhihxlooh dx{ gl�ìuhqwv idfwhxuv gh ulvtxh1

Srxu uìsrqguh ã fhv h{ljhqfhv/ od pìwkrgh irqgìh vxu od wkìrulh ghv ydohxuv h{wuíphv sursrvh gh fuìhu ghv
vfìqdulrv gh fulvh hq fdudfwìulvdqw od orl ghv h{wuhpd +vxu xq sdv gh whpsv �{ì hw srxu xqh sìulrgh klvwrultxh
grqqìh rx dx ghod g*xq fhuwdlq vhxlo, g*xqh rx soxvlhxuv vìulhv �qdqflëuhv lghqwl�ìhv frpph ohv idfwhxuv gh
ulvtxh gh qrwuh sruwhihxlooh1 Ohv vfìqdulrv gh fulvh vrqw hqvxlwh gì�qlv frpph ghv yduldwlrqv vxu fhv vìulhv grqw
od suredelolwì g*rffxuhqfh hvw wuëv idleoh1 D�q gh uhqguh soxv lqwxlwlyh fhwwh gìpdufkh/ qrxv xwlolvrqv od qrwlrq
gh whpsv gh uhwrxu/ gìmã lqwurgxlwh gdqv Erxolhu/ Gdodxg hw Orqjlq ^4<<;` vrxv oh qrp gh sìulrgh gh uhwrxu1
Fhwwh ghuqlëuh | hvw gì�qlh frpph o*lqyhuvh gh od suredelolwì txh ohv yduldwlrqv h{wuíphv gìsdvvhqw xq vhxlo �{ì1
Dlqvl oh whpsv gh uhwrxu shxw v*lqwhusuëwhu vlpsohphqw frpph oh whpsv pr|hq txl vìsduh ghx{ gìsdvvhphqwv
gx vhxlo1 D o*dlgh gh fhwwh qrwlrq/ frqvwuxluh xq vfìqdulr gh fulvh frqvlvwh ã irxuqlu srxu xq whpsv gh uhwrxu
suìdodeohphqw fkrlvl � fruuhvsrqgdqw dx ghjuì gh judylwì gx vfìqdulr � od rx ohv yduldwlrqv mrxuqdolëuhv
h{wuíphv dvvrflìhv srxu fkdfxq ghv sulqflsdx{ idfwhxuv gh ulvtxh gx sruwhihxlooh gh od edqtxh1 Lo hvw lpsruwdqw
gh qrwhu txh/ srxu rewhqlu fhv yduldwlrqv/ rq q*xwlolvh txh ohv ydohxuv klvwrultxhv hw ohv uìvxowdwv vxu ohv h{wuíphv
txl vrqw suìvhqwìv hq 5 hw txh/ sxlvtxh od orl ghv h{wuhpd hvw frpsoìwhphqw gìwhuplqìh/ ohv vfìqdulrv gh fulvh
shxyhqw íwuh dvvrflìv ã ghv whpsv gh uhwrxu wuëv orqjv hw gìsdvvdqw grqf gh orlq od wdlooh gh qrv edvhv gh grqqìhv1

Gdqv xq fdguh xqlglphqvlrqqho/ fh w|sh g*dssurfkh shuphw gh frpsduhu o*lpsdfw ghv gl�ìuhqwv idfwhxuv/
wrxwh fkrvh ìjdoh sdu dloohxuv/ vxu oh sruwhihxlooh/ srxu xq whpsv gh uhwrxu hw grqf xq qlyhdx gh fuìglelolwì �{ì1
F*hvw fh txh qrxv gìyhorsshurqv hq 61 Qìdqprlqv fh txl idlw od olvleolwì gh od pìwkrgh +lpsdfw gh fkdtxh idfwhxu
sulv lvroìphqw,/ lqgxlw dxvvl xq gì�flw lqwulqvëtxh gh fuìglelolwì +devhqfh gh sulvh hq frpswh ghv fruuìodwlrqv,1
Srxu | uhpìglhu/ lo qrxv idxw wudydlooohu gdqv xq fdguh pxowlglphqvlrqqho hw irxuqlu oh whpsv gh uhwrxu/ qrq soxv
dvvrflì ã od yduldwlrq g*xqh vìulh/ pdlv elhq ã xq vfìqdulr frpsohw1 Fh srlqw vhud gìyhorssì hq 71 Od vhfwlrq
vxlydqwh suìvhqwh ohv sulqflsdx{ uìvxowdwv gh od wkìrulh ghv ydohxuv h{wuíphv xwlohv hq vwuhvv whvwlqj1
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5 Suìvhqwdwlrq gh od wkìrulh ghv ydohxuv h{wuíphv

514 Fdguh g*dqdo|vh

Vxssrvrqv grqqìhv q yduldeohv doìdwrluhv +yd, [4> ===> [q llg gh irqfwlrq gh uìsduwlwlrq I gì�qlh sdu

I+{, @ S+[ � {,

Xqh pdqlëuh vlpsoh g*ìwxglhu oh �frpsruwhphqw� ghv ìyìqhphqwv h{wuíphv hvw gh frqvlgìuhu od yduldeoh doìdwrluh

Pq @ pd{ i[4> ===> [qj
Srxu qrwuh ìwxgh/ Pq uhsuìvhqwh od soxv judqgh shuwh revhuyìh vxu ohv q shuwhv revhuyìhv [4> ===> [q +qrxv
dgrswhurqv od frqyhqwlrq txh od shuwh hvw xq qrpeuh srvlwli,1 Frpph ohv yd vrqw llg rq rewlhqw idflohphqw

S iPq � {j @ S i[4 � {> ===>[q � {j
@ ^I+{,`q

Od gl!fxowì surylhqw gx idlw txh o*rq qh frqqdlw sdv hq jìqìudo od irqfwlrq gh uìsduwlwlrq I= F*hvw od udlvrq srxu
odtxhooh rq v*lqwìuhvvh dx frpsruwhphqw dv|pswrwltxh gh od yd Pq= Dlqvl hq h{kledqw od orl rx od idplooh gh orl
yhuv odtxhooh Pq yd frqyhujhu/ rq srxuud uhpsodfhu Iq sdu fhwwh ghuqlëuh srxu ghv judqghv ydohxuv gh q1

515 Uìvxowdwv xqlglphqvlrqqhov

51514 Xq wkìruëph olplwh = oh wkìruëph gh Ilvkhu0Wlsshw

F*hvw fh wkìruëph txl mxvwl�h o*xwlolvdwlrq gh od wkìrulh ghv ydohxuv h{wuíphv gdqv od frqvwuxfwlrq gh vfhqdulrv
gh fulvh sxlvtx*lo shuphw gh fdudfwìulvhu od irqfwlrq gh uìsduwlwlrq ghv h{wuíphv1 Lo v*ìqrqfh frpph vxlw =

V*lo h{lvwh ghv frqvwdqwhv dq A 3 hw eq whoohv txh =

olp
q$4

SiPq � eq
dq

� {j @ J+{,

srxu xqh irqfwlrq gh glvwulexwlrq J qrq gìjìqìuìh/ doruv J dssduwlhqw ã o*xq ghv wurlv w|shv vxlydqwv =

W|sh L Jxpeho

J+{, @ h{s+�h�{, { 5 U

W|sh LL Iuhfkhw

J+{, @ 3 vl { � 3

J+{, @ h{s+�{��, vl { A 3> � A 3

W|sh LLL Zhlexoo

J+{, @ h{s+� +�{,��, vl { � 3> � A 3

J+{, @ 4 vl { A 3

Fhv wurlv w|shv gh glvwulexwlrq shxyhqw vh uìvxphu gh pdqlëuh xqltxh vrxv od iruph frqghqvìh =

J+{, @ h{s

+
�
�
4 . �

�
{� �

�

���4
�

,
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gì�ql vxu oh vxssruw

� @

�
{ = 4 . �

�
{� �

�

�
A 3

�

Fhwwh irqfwlrq gh glvwulexwlrq fruuhvsrqg ã od orl gh suredelolwì gh Yrq Plvhv/ pdlv hooh hvw soxv frqqxh vrxv oh
qrp gh �Jhqhudol}hg H{wuhph Ydoxh glvwulexwlrq� +JHY,1 Qrxv dyrqv doruv ohv fruuhvsrqgdqfhv vxlydqwhv =

Iuhfkhw � @ ��4 A 3

Zhlexoo � @ ���4 ? 3

Jxpeho � $ 3

Lo frqylhqw gh qrwhu o*lpsruwdqfh sduwlfxolëuh gh od suhplëuh gh fhv wurlv orlv sxlvtxh f*hvw yhuv xqh Iuìfkhw txh
whqghqw ohv glvwulexwlrqv ã txhxh ìsdlvvh1 Ru hpslultxhphqw/ rq frqvwdwh � fi Erxolhu/ Gdodxg hw Orqjlq
^4<<;` � txh od soxsduw ghv vìulhv �qdqflëuhv/ hw hq sduwlfxolhu wrxwhv fhoohv frqvlgìuìhv gdqv qrwuh duwlfoh/ vrqw
ã txhxh ìsdlvvh1

51515 Ohv sursulìwìv gx grpdlqh g*dwwudfwlrq gh od glvwulexwlrq gh Iuìfkhw

Lo frqylhqw wrxw g*derug gh gì�qlu fh txh o*rq qrpph grpdlqh g*dwwudfwlrq =

Rq glud tx*xqh yduldeoh doìdwrluh [ +gh irqfwlrq gh uìsduwlwlrq I, hvw gdqv oh grpdlqh g*dwwudfwlrq g*xqh
glvwulexwlrq h{wuíph K v*lo h{lvwh ghv frqvwdqwhv gh qrupdolvdwlrq dq A 3 hw eq whoohv txh =

d�4q +P q�eq, g$ K

Qrxv glurqv doruv txh I 5PGD+K,1

Dyhf fhv frqyhqwlrqv/ od fdudfwìulvdwlrq gx grpdlqh g*dwwudfwlrq gh od Iuìfkhw +grqw od irqfwlrq gh glvwulex0
wlrq vhud qrwìh !�, shxw v*ìfuluh gh od idêrq vxlydqwh =

I 5 PGD+!�,> � A 3 vl hw vhxohphqw vl I @ 4� {��O+{,

dyhf O yduldqw ohqwhphqw5 =

Gh soxv/

vl I 5PGD+!�, doruv d�4q Pq
g$ K dyhf dq @ lqii{ 5 ? = I +{, � 4� q�4j

Rq d gìmã glw txh wrxwhv qrv vìulhv � hq wdqw txh vìulhv ã txhxh ìsdlvvh � vhurqw gdqv fh grpdlqh g*dwwudfwlrq1
Qrxv yhuurqv frpphqw phwwuh ã sur�w fhv sursulìwìv gdqv oh fdv g*xqh dssurfkh glwh vhpl0sdudpìwultxh1 Qrwrqv
gëv ã suìvhqw tx*ã od gl�ìuhqfh gx wkìruëph gh Ilvkhu0Wlsshw/ qrxv gìgxlvrqv lfl hq soxv ghv sursulìwìv sursuhv
ã od irqfwlrq gh uìsduwlwlrq ghv h{wuhpd/ ghv sursulìwìv gh od irqfwlrq gh uìsduwlwlrq lqlwldoh1

516 Uìvxowdwv pxowlglphqvlrqqhov

Od soxsduw ghv uìvxowdwv suìvhqwìv lfl srxuudlhqw vh jìqìudolvhu dx fdv gh glphqvlrqv soxv ìohyìhv pdlv sdu
vrxfl gh foduwì/ qrxv uhvwhurqv wrxmrxuv gdqv xq fdguh elglphqvlrqqho1 Fhwwh uhvwulfwlrq hvw sdu dloohxuv shx
frqwudljqdqwh sxlvtxh oruv gh qrv lpsoìphqwdwlrqv/ vhxov vhurqw xwlolvìv ohv uìvxowdwv elydulìv1

8



51614 Wkìrulh ghv h{wuíphv elydulìh

Frqvlgìurqv xq yhfwhxu +[4> \4,> +[5> \5,> ====> +[q> \q, gh yduldeohv l1l1g dyhf xqh irqfwlrq gh uìsduwlwlrq
frppxqh I+{> |,= Vrlhqw [q @pd{+[l, hw \q @ pd{ +\l, doruv od suredelolwì txh od sdluh +[q> \q, vrlw vrxv ghv
vhxlov uhvshfwliv { hw | ydxw =

S i[q � {> \q � |j @ ^I+{> |,`q

D o*lqvwdu ghv gì�qlwlrqv grqqìhv gdqv xq fdguh xqlydulì/ qrxv ìfulyrqv ìjdohphqw =

V*lo h{lvwh ghv frqvwdqwhv dq A 3/ eq> fq A 3 hw gq whoohv txh =

olp
q$4

S

�
[q � eq

dq
� {>

\q � gq
fq

� |

�
@ J+{> |,

srxu xqh irqfwlrq gh glvwulexwlrq J qrq gìjìqìuìh/ doruv J hvw dsshoìh irqfwlrq gh uìsduwlwlrq h{wuíph elydulìh
hw I hvw glwh gdqv oh grpdlqh g*dwwudfwlrq gh J=

Oh olhq dyhf od wkìrulh ghv h{wuíphv xqlydulìh hvw rewhqxh yld ohv pdujlqdohv gh J1 Rq d =

J4+{, @ J+{>.4, @ olp
q$4

Si[q � eq
dq

� {j

hw

J5+|, @ J+.4> |, @ olp
q$4

Si\q � gq
fq

� |j

Rq uhylhqgud gh idêrq soxv suìflvh vxu ohv olhqv hqwuh pdujlqdohv hw irqfwlrq gh uìsduwlwlrq h{wuíph gdqv oh
sdudjudskh frqvdfuì dx{ frsxohv1 Gdqv oh sdudjudskh vxlydqw/ rq sursrvh xqh uììfulwxuh gh od frqyhujhqfh yhuv
ohv orlv h{wuíphv elydulìhv hq whuphv gh irqfwlrq gh gìshqgdqfh gh txhxh vwdeoh1

51615 Irqfwlrq gh gìshqgdqfh gh txhxh vwdeoh

Od irqfwlrq gh gìshqgdqfh gh txhxh vwdeoh +VWGI, hvw oh srlqw fhqwudo gh o*dssurfkh gh Vwudhwpdqv
^4<<;`1 Rq gì�qlw fhwwh irqfwlrq frpph vxlw =

Vrlw I od irqfwlrq gh glvwulexwlrq gh +[>\ , dyhf Tl @ +4�Il,
�4 ohv txdqwlohv dvvrflìv dx{ pdujlqdohv1

Vxssrvrqv ìjdohphqw txh ohv pdujlqdohv ydulhqw uìjxolëuhphqw hq txhxh gh glvwulexwlrq dyhf ghv lqglfhv gh
txhxh �4 hw �5= V*lo h{lvwh xqh irqfwlrq oi = U5

. $ U.> whooh txh srxu wrxw x> y � 3 =

oi +x> y, @ olp
w$.3

w�4 ^4�I +T4+wx,>T5+wy,,` +4,

@ �oqJ
�
x�

4
�4 > y�

4
�5

�
doruv oi hvw od irqfwlrq gh gìshqgdqfh gh txhxh vwdeoh +VWGI, gh I1

Ohv sursulìwìv gh fhwwh irqfwlrq gìfrxohqw gluhfwhphqw ghv uìvxowdwv gh od wkìrulh ghv h{wuíphv elydulìh1
Rq hq uhwlhqgud txh od VWGI hvw krprjëqh gh ghjuì 4 hw txh vrq h{lvwhqfh hvw ìtxlydohqwh ã fhooh gh od orl
h{wuíph elydulìh J srxu ohv vìulhv ghv pd{lpd/ ohv pdujlqdohv ìwdqw gdqv oh grpdlqh g*dwwudfwlrq gh od Iuìfkhw1
Xqh gìprqvwudwlrq gh fhv uìvxowdwv d ìwì grqqìh gdqv �Phvxuh gh od gìshqgdqfh h{wuíph hw vfìqdulrv gh vwuhvv
elydulìv/ o*dssurfkh gh Vwhidq Vwudhwvpdq� gh Frvwlqrw/ Ulerxohw hw Urqfdool ^5333e`1 Oruv gh od plvh hq
úxyuh gh o*dssurfkh gh Vwudhwvpdq ^5333`/ rq vxssrvhud tx*lo | d elhq h{lvwhqfh gh od VWGI srxu wrxwhv ohv
vìulhv �qdqflëuhv frqvlgìuìhv1

9



51616 Frsxohv hw frsxohv h{wuíphv

Od gìshqgdqfh hqwuh ohv yduldeohv doìdwrluhv hvw sduidlwhphqw gìfulwh sdu ohxu glvwulexwlrq mrlqwh1 Rq shxw
wrxwhirlv vìsduhu oh frpsruwhphqw ghv glvwulexwlrqv pdujlqdohv gh od vwuxfwxuh gh gìshqgdqfh1 Fh vrqw ohv frsxohv
txl shuphwwhqw gh uholhu od ghqvlwì mrlqwh dx{ ghqvlwìv pdujlqdohv1 Oh uìvxowdw irqgdphqwdo hq od pdwlëuh hvw oh
wkìruëph gh Vnodu =

Vrlw K xqh irqfwlrq gh glvwulexwlrq dyhf ghv pdujlqdohv I4> = = = >Iq1 Doruv lo h{lvwh xqh frsxoh F whooh txh
srxu wrxw { @ +{4> = = = > {q, 5 U

q

K +{4> = = = > {q, @ F +I4+{4,> = = = >Iq+{q,, +5,

Vl ohv I4> = = = >Iq vrqw wrxwhv frqwlqxhv/ doruv F hvw xqltxh > vlqrq od frsxoh F hvw gìwhuplqìh gh pdqlëuh xqltxh
vxu I4+L,� = = =�Iq +L,1 Uìflsurtxhphqw/ vl F hvw xqh frsxoh hw I4> = = = >Iq ghv irqfwlrqv gh glvwulexwlrq/ doruv
od irqfwlrq K gì�qlh sdu +5, hvw xqh irqfwlrq gh glvwulexwlrq gh pdujlqdohv I4> = = = >Iq1

Xqh whooh glfkrwrplh hqwuh pdujlqdohv hw vwuxfwxuh gh gìshqgdqfh yd qrxv shuphwwuh gh vlpsol�hu frqvlgì0
udeohphqw o*ìwxgh ghv sureoëphv pxowlglphqvlrqqhov1 Hq h�hw/ juåfh ã od wkìrulh ghv h{wuíphv xqlydulìh/ rq vdlw
txh ohv pdujlqdohv J4 hw J5 lqwurgxlwhv suìfìghpphqw vxlyhqw ghv glvwulexwlrqv gh Iuìfkhw1 Lo qh qrxv uhvwh
grqf soxv tx*ã qrxv irfdolvhu vxu od vwuxfwxuh gh gìshqgdqfh1 Ru qrxv glvsrvrqv srxu fhwwh ìwxgh g*xq qrxyho
rxwlo = ohv frsxohv h{wuíphv1

O*lqwurgxfwlrq ghv frsxohv h{wuíphv vh idlw sdu o*xwlolvdwlrq gx uìvxowdw vxlydqw = Vl J hvw xqh irqfwlrq h{wuíph
elydulìh doruv od frsxoh dvvrflìh hvw xqh frsxoh h{wuíphfh txl vljql�h tx*hooh yìul�h o*ìtxdwlrq irqfwlrqqhooh
vxlydqwh =

F
�
{w> |w

�
@ Fw +{> |, +6,

Fh uìvxowdw hvw gìprqwuì gdqv Ghkhxyhov ^4<:;`1 Rq uhpdutxh qìdqprlqv txh píph vl fh w|sh gh uìvxowdw
v*dssduhqwh ã fh txh o*rq rewlhqw gdqv xq xqlyhuv xqlglphqvlrqqho dyhf oh wkìruëph gh Ilvkhu0Wlsshw/ f*hvw0ã0
gluh xqh fdudfwìulvdwlrq gh o*hqvhpeoh ghv irqfwlrqv srwhqwlhoohphqw h{wuíphv/ rq sdvvh g*xq hqvhpeoh gh wurlv
irqfwlrqv ã xq hvsdfh gh glphqvlrq lq�qlh1

6 Dssolfdwlrq ã od frqvwuxfwlrq gh vfìqdulrv gh fulvh xqlglphqvlrq0
qhov

O*xwlolvdwlrq gh od wkìrulh ghv ydohxuv h{wuíphv gdqv xq xqlyhuv xqlglphqvlrqqho hvw xq vxmhw txl d gìmã ìwì
dpsohphqw gìedwwx1 Srxu xqh suìvhqwdwlrq soxv gìwdlooìh ghv pìwkrgrorjlhv ghv ghx{ sdudjudskhv vxlydqwv/ rq
srxuud vh uhsruwhu ã Hpeuhfkwv/ No sshoehuj hw Plnrvfk ^4<<:`1

614 Dssurfkh sdudpìwultxh

Fhwwh dssurfkh uhsrvh h{foxvlyhphqw vxu o*xwlolvdwlrq gx wkìruëph gh Ilvkhu0Wlsshw1 D sduwlu gh od vìulh
lqlwldoh/ qrxv fuìrqv od vìulh ghv h{wuhpd +ã od kdxvvh rx ã od edlvvh, srxu ghv krul}rqv �{ìv ã q mrxuv +fh txl
v*lqwhusëwh vlpsohphqw frpph oh sluh ã q mrxuv,1 Xqh irlv fhv vìulhv h{wudlwhv srxu gl�ìuhqwhv ydohxuv gh q/ rq
vxssrvh txh o*rq vh wurxyh gdqv xqh }rqh rü q hvw vx!vdpphqw judqg srxu tx*lo | dlw sx dyrlu xq gìexw gh
frqyhujhqfh yhuv od orl h{wuíph fruuhvsrqgdqw dx grpdlqh g*dwwudfwlrq gh od orl lqlwldoh1 Hqvxlwh lo qh uhvwh soxv
tx*ã fdoleuhu ohv sdudpëwuhv gh od JHY +txl srxu qrxv vhud wrxmrxuv xqh Iuìfkhw, = �/ � hw � ã o*dlgh g*hvwlpdwhxu
vwdwlvwltxh vwdqgdug gh w|sh pd{lpxp gh yudlvhpeodqfh1

Oh wudydlo vwdwlvwltxh d|dqw ìwì idlw hq dprqw/ ohv vfìqdulrv gh fulvh v*rewlhqqhqw pdlqwhqdqw wuëv vlpsohphqw1
Hq h�hw/ gdqv oh fdv g*xqh JHY/ o*h{suhvvlrq gx txdqwloh {s who txh J+{s, @ s hvw od vxlydqwh =

{s @ �� �

�

k
4� +� oq+s,��

l

:



Lfl/ oh txdqwloh {s uhsuìvhqwh od ydohxu srxu odtxhooh od suredelolwì gh gìsdvvhphqw hvw gh s1 Qìdqprlqv/ frpph rq
o*d ìyrtxì hq 4/ rq suìiìuhud sdu od vxlwh dvvrflhu dx txdqwloh od qrwlrq gh whpsv gh uhwrxu1 Dlqvl rq frqvlgìuhud
txh vh grqqhu xq ìyìqhphqw gh suredelolwì g*rffxuhqfh s/ hvw ìtxlydohqw ã vh grqqhu xq ìyìqhphqw grqw oh
whpsv gh uhwrxu hvw 4@s= Qrwrqv hq�q txh sxlvtxh ohv whpsv gh uhwrxu txl qrxv lqwìuhvvhqw vrqw fhx{ ghv vìulhv
lqlwldohv hw qrq fhx{ ghv vìulhv ghv h{wuhpd/ lo qrxv idxgud wrxmrxuv xwlolvhu o*dssur{lpdwlrq vxlydqwh = ohv whpsv
gh uhwrxu gh od vìulh lqlwldoh vh gìgxlvhqw gh fhx{ gh od vìulh ghv h{wuhpd srxu xq krul}rq q sdu xqh vlpsoh
pxowlsolfdwlrq sdu q =

Wlql @ Wh{wuhpq
� q

Gdqv vd plvh hq úxyuh fh w|sh g*dssurfkh vh khxuwh ã od wdlooh ghv edvhv gh grqqìhv glvsrqleohv vxu ohv vìulhv
�qdqflëuhv1 Hq h�hw/ qrxv vrpphv wludlooìv hqwuh ghx{ lpsìudwliv = dxjphqwhu od wdlooh gh qrwuh krul}rq srxu
frqyhujhu yhuv od JHY hw frqvhuyhu xqh vìulh g*h{wuhpd gh wdlooh udlvrqqdeoh srxu tx*xqh hvwlpdwlrq sdu oh
pd{lpxp gh yudlvhpeodqfh sxlvvh hqfruh íwuh ydolgh1 Oh fkrl{ gh o*krul}rq ghv h{wuhpd ghylhqw doruv oh srlqw
fhqwudo gh fh w|sh g*dssurfkh1

Qrxv dyrqv dssoltxì fhwwh pìwkrgrorjlh ã grx}h vìulhv �qdqflëuhv frxyudqw gl�ìuhqwv lqglfhv erxuvlhuv hw
wdx{ g*lqwìuíw/ hw fh srxu gl�ìuhqwv whpsv gh uhwrxu1 D wlwuh g*looxvwudwlrq/ qrxv irxuqlvvrqv lfl ohv uìvxowdwv
rewhqxv vxu od vìulh gx FDF73 srxu o*hqvhpeoh ghv ydohxuv mrxuqdolëuhv gx 342342;: dx 642452<<1 Gdqv xq
suhplhu whpsv/ rq v*lqwìuhvvh xqltxhphqw ã xq whpsv gh uhwrxu ã 83 dqv hw qrxv idlvrqv ydulhu o*krul}rq gh
qrv plqlpd +rq v*lqwìuhvvh dx{ yduldwlrqv ã od edlvvh,1 Ohv uìvxowdwv vrqw grqqìv gdqv oh judskltxh 41 Rq yrlw
tx*xq ruguh gh judqghxu vh gìjdjh dyhf soxvlhxuv ydohxuv dxwrxu gh 45(1 Fhshqgdqw/ rq q*derxwlw sdv ã xqh
frqyhujhqfh gh qrwuh hvwlpdwhxu1 Hq h�hw/ dx ghoã g*xq krul}rq gh 433/ qrxv wudydloohulrqv dyhf prlqv gh 63
revhuydwlrqv srxu fdoleuhu 6 sdudpëwuhv fh txl uhphwwudlw hq fdxvh od �delolwì gh o*hvwlpdwlrq sdu oh pd{lpxp gh
yudlvhpeodqfh1 Sdu dloohxuv/ dx vhlq píph gh od irxufkhwwh 830433 mrxuv/ ohv  xfwxdwlrqv uhvwhqw wuëv lpsruwdqwhv =
gh 43( ã 53(1 Srxu g*dxwuhv whpsv gh uhwrxu/ qrxv rewhqrqv ohv uìvxowdwv vxlydqwv =

Whpsv gh uhwrxu +hq dqqìhv, Edlvvh dvvrflìh
8 0915(
43 0:1;(
48 0;1:(
53 0<18(
58 0<1;(
83 045(
:8 047(
433 048(

Fkdfxq gh fhv uìvxowdwv qh irxuqlw tx*xq ruguh gh judqghxu pdlv gh idêrq vx!vdpphqw suìflvh srxu íwuh
fdudfwìulvwltxh ã od irlv gx whpsv gh uhwrxu fkrlvl hw gh od vìulh frqvlgìuìh1 Hq h�hw/ ohv uìvxowdwv gh od píph
pìwkrgrorjlh dssoltxìh dx wdx{ gh fkdqjh groodu2|hq vrqw grqqìv gdqv od �jxuh 51 Rq yrlw txh gdqv fh fdv/ od
edlvvh dvvrflìh hvw gh o*ruguh gh :19(1

615 Dssurfkh vhpl0sdudpìwultxh

Fhwwh dssurfkh q*xwlolvh txh od fdudfwìulvdwlrq gx grpdlqh g*dwwudfwlrq gh od glvwlexwlrq gh Iuìfkhw1 Rq
q*xwlolvh grqf sdv xqh vìulh ghv h{wuhpd pdlv rq vh vh irfdolvh vxu ohv sursulìwìv gh od vìulh lqlwldoh hq txhxh gh
glvwulexwlrq1

Hq h�hw/ rq vdlw tx*dx ghoã g*xq fhuwdlq vhxlo +l1h txdqg { $ 4,/ ohv irqfwlrqv gh uìsduwlwlrq I gh wrxwhv
qrv vìulhv shxyhqw v*ìfuluh =

I+{, @ 4� {��O+{, +7,

;



Ilj1 4= Edlvvh gx FDF73 srxu xq whpsv gh uhwrxu ã 83 dqv � Dssurfkh sdudpìwultxh

Ilj1 5= Edlvvh gx frxuv gh fkdqjh groodu2|hq srxu xq whpsv gh uhwrxu ã 83 dqv � Dssurfkh sdudpìwultxh
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Gh Kddq hw Vwdgwpxoohu rqw píph prqwuì tx*dx vhfrqg ruguh O qh srxydlw dyrlu txh ghx{ gìyhorsshphqwv qrq
wulyldx{1 Qrxv qrxv frqwhqwhurqv gdqv qrwuh dssurfkh gh vrq h{suhvvlrq dx 4hu ruguh txl shxw wrxmrxuv v*ìfuluh =

I+{, @ 4� d{�� +8,

Fh txl shxw v*lqwhusuìwhu frpph oh idlw tx*dx ghoã g*xq fhuwdlq vhxlo qrv vìulhv vxlyhqw xqh Sduhwr jìqìudolvìh1

Sduwdqw gh fh frqvwdw/ lo vx!w gh vh grqqhu xq txdqwloh srxu xq vhxlo �{ì v4 srxu ohtxho od uhodwlrq suìfìghqwh
hvw gìmã yìul�ìh1 Rq qrwh T+v4, fh txdqwloh1 Vrlw pdlqwhqdqw xq vhxlo v5 A v4> doruv rq d

4� dT+vl,
�� @ 4� vl l @ 4> 5 +9,

g*rü

T+v5, @ T+v4,+
v5
v4

,�
4
� +:,

Vxssrvrqv frqqx oh suhplhu txdqwloh +gdqv od sudwltxh/ rq xwlolvhud xq txdqwloh hpslultxh frpph gdqv oh fdguh
gh od YdU klvwrultxh,/ oh vhfrqg vh gìgxlw doruv sdu xqh vlpsoh krprwkìwlh1 Rq hvw grqf ã píph gh gìgxluh ghv
txdqwlohv h{wuíphv elhq soxv h{wuíphv txh fhx{ suìvhqwv gdqv qrv edvhv gh grqqìhv1 Lo uhvwh qìdqprlqv ghx{
sureoëphv ã uìvrxguh = oh fkrl{ gx vhxlo v4 txl �{hud oh suhplhu txdqwloh hpslultxh hw o*hvwlpdwlrq gh o*lqglfh gh
txhxh �1

Ohv uìvxowdwv txh qrxv doorqv suìvhqwìv xwlolvhqw frpph hvwlpdwhxu gh o*lqglfh gh txhxh/ o*hvwlpdwhxu gh
Kloo1 Vd gìwhuplqdwlrq hvw dvvxuìh sdu od pìwkrgh glwh gh �Kloo Sorw� txl frqvlvwh ã idluh ydulhu oh vhxlo hw ã
vìohfwlrqqhu judskltxhphqw od ydohxu gh o*hvwlpdwhxu gdqv xqh }rqh rü o*rq shxw �gìfhpphqw� shqvhu tx*lo | d hx
frqyhujhqfh +krul}rqwdolwì gx judskh,1 Oruv gh o*lpsoìphqwdwlrq gh od pìwkrgh/ ohv sureoëphv txl vh sur�ohqw
vrqw gx píph ruguh txh gdqv o*dssurfkh gh od vhfwlrq suìfìghqwh = rq hvw olplwì sdu od wdlooh gh qrv edvhv/
frqwudlqw g*duelwuhu hqwuh oh fdudfwëuh h{wuíph ghv revhuydwlrqv hw oh ehvrlq g*hq dyrlu xq qrpeuh vx!vdqw/ fhv
ghx{ frqglwlrqv dvvxudqw od frqyhujhqfh gh o*hvwlpdwhxu gh Kloo1 Wrxwh od gl!fxowì yd grqf uìvlghu gdqv oh fkrl{
gx vhxlo rswlpdo hvwlpì lfl gh pdqlëuh judskltxh1

D wlwuh gh frpsdudlvrq/ qrxv grqqrqv gdqv fhwwh vhfwlrq ohv uìvxowdwv rewhqxv juåfh ã fhwwh pìwkrgh vxu
od vìulh gx FDF731 Frppph suìfìghpphqw rq looxvwuhud g*derug od pìwkrgh srxu xq whpsv gh uhwrxu �{ì
ã 83 dqv1 Od suhplëuh ìwdsh hvw grqf oh fkrl{ gx vhxlo1 Oh judskh 6 suìvhqwh ohv gl�ìuhqwhv edlvvhv dvvrflìhv
srxu fh whpsv gh uhwrxu hq irqfwlrq gx vhxlo fkrlvl1Od suhplëuh sduwlh gx judskh fruuhvsrqg ã xqh }rqh rü
o*rq qh glvsrvh sdv hqfruh gh vx!vdpphqw g*revhuydwlrqv hw od �q gx judskh ã xqh }rqh rü hoohv qh vrqw soxv
vx!vdpphqw h{wuíphv= Rq uhpdutxh tx*hqwuh fhv ghx{ }rqhv rq wurxyh xqh frxuwh sodjh g*krul}rqwdolwì/ f*hvw
grqf oã tx*rq hvwlphud qrwuh txdqwloh1 Dlqvl rq frqvwdwh txh o*rq wurxyh xq ruguh gh judqghxu dxwrxu gh 47(/
oìjëuhphqw vxsìulhxu ã fhoxl rewhqx yld o*dssurfkh sdudpìwultxh= Ohv uìvxowdwv srxu o*hqvhpeoh ghv whpsv gh
uhwrxu vrqw irxuqlv gdqv oh wdeohdx vxlydqw =

Whpsv gh uhwrxu hq dqqìhv Edlvvh dvvrflìh
8 0:15(
43 0<(
48 04314(
53 04414(
58 0441:(
83 04716(
:8 049(
433 04:1;(

Rq frqvwdwh txh/ srxu o*hqvhpeoh ghv whpsv gh uhwrxu/ ohv ruguhv gh judqghxu irxuqlhv sdu ohv pìwkrghv
sdudpìwultxhv hw vhpl0sdudpìwultxhv vrqw ìjdohphqw ìtxlydohqwv dyhf xqh whqgdqfh ã od kdxvvh srxu o*hvwlpdwhxu
gh Kloo1
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Ilj1 6= Edlvvh gx FDF73 srxu xq whpsv gh uhwrxu ã 83 dqv � Dssurfkh vhpl0sdudpìwultxh

616 Surorqjhphqw = dssurfkh pl{wh

Qrxv dyrqv yx tx*dxvvl elhq srxu o*dssurfkh sdudpìwultxh txh vhpl0sdupìwultxh/ qrxv exwrqv vxu od wdlooh gh
qrv edvhv gh grqqìhv = vrlw srxu rewhqlu od frqyhujhqfh yhuv od JHY gdqv oh fdguh gx wkìruëph gh Ilvkhu0Wlsshw/
vrlw srxu rewhqlu fhooh gh o*hvwlpdwhxu gh Kloo1 Gdqv ohv ghx{ fdv/ od uìxvvlwh gh od pìwkrgh qh gìshqg txh gh
o*krul}rq ghv h{wuhpd rx gh od ydohxu gx vhxlo/ hw srxu ohv gìwhuplqhu qrxv qrxv hq uhphwwrqv wrxmrxuv ã ghv
pìwkrghv judskltxhv1

O*lgìh gh fh surorqjhphqw hvw gh grqqhu ã fhv hvwlpdwlrqv judskltxhv xq ghjuì gh olehuwì vxssoìphqwdluh
dx sul{ g*xqh uìgxfwlrq gh od wdlooh gh qrv edvhv1 Srxu fhod rq yd dssoltxhu o*dssurfkh vhpl0sdudpìwultxh gh
od vhfwlrq suìfìghqwh ã od vìulh ghv h{wuhpd sxlv idluh ydulhu krul}rq hw vhxlo1 Xqh whooh gìpdufkh ìwdqw mxvwl�ìh
sdu oh idlw txh od vìulh ghv h{wuhpd uhvwh gdqv oh grpdlqh g*dwwudfwlrq gh od Iuìfkhw1 Rq hvsëuh sdu dloohxuv txh
od gìwhuplqdwlrq gx txdqwloh sdu xqh krprwkìwlh hvw g*dxwdqw plhx{ yìul�ìh txh o*rq d frpphqfì ã frqyhujhu
yhuv od Iuìfkhw +gdqv fh fdv rq d h{dfwhphqw = T+v5, @ T+v4,+

v5
v4
,�

4
� ,/ fhfl yhqdqw frpshqvhu od uìgxfwlrq gh

od wdlooh ghv edvhv1 Fhwwh pìwkrgrorjlh irxuqlw ã od edlvvh/ srxu oh FDF73 hw xq whpsv gh uhwrxu ã 83 dqv ohv
uìvxowdwv gh od �jxuh 71 Rq wurxyh dlqvl xq rugh gh judqghxu dxwrxu gh 46(/ ìtxlglvwdqw ghv ydohxuv irxuqlhv
sdu ohv ghx{ dxwuhv dssurfkhv1

Ghv wurlv dssurfkhv suìvhqwìhv fl0ghvvxv/ hw txh o*rq uhjrxshud vrxv oh whuph jìqìultxh g*h{wuíphv xqlgl0
phqvlrqqhov/ lo idxgud uhwhqlu/ gdqv od shuvshfwlyh g*xqh ydolgdwlrq sdu od Frpplvvlrq Edqfdluh hw g*xqh erqqh
pdñwulvh gx ulvtxh h{wuíph/ tx*hoohv rqw hq frppxq ohv dydqwdjhv vxlydqwv =

� fuìglelolwì/ sdufh tx*hooh q*xwlolvh txh ghv grqqìhv klvwrultxhv1 Lo q*hvw qxoohphqw idlw dssho ã ghv dq0
wlflsdwlrqv vxemhfwlyhv1 Ohv fkl�uhv h{wuíphv txh qrxv dydqêrqv qh vrqw txh od uìvxowdqwh gh o*ìyroxwlrq
mrxuqdolëuh gh qrwuh vìulh hw gh od plvh hq úxyuh ghv rxwlov gh od wkìrulh ghv ydohxuv h{wuíphv1 Sdu dloohxuv/
fhv uìvxowdwv idlvdqw dssho ã ghv vìulhv txl srxu od soxsduw vrqw ylhloohv gh soxv gh 43 dqv/ lo qh vhud sdv
xwloh gdqv od sudwltxh gh ohv dfwxdolvhu ã ghv iuìtxhqfhv soxv tx*dqqxhoohv1
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Ilj1 7= Edlvvh gx FDF73 srxu xq whpsv gh uhwrxu ã 83 dqv � Dssurfkh pl{wh

� olvlelolwì/ sdufh tx*rq txdqwl�h ã �judylwì ìjdoh� o*h{srvlwlrq gh qrwuh sruwhihxlooh dx{ gl�ìuhqwv idfwhxuv
gh ulvtxh1 Lo vx!w gh vh grqqhu xq whpsv gh uhwrxu txl pdwìuldolvh oh fdudfwëuh soxv rx prlqv h{wuíph
gx vfìqdulr gh vwuhvv sursrvì/ sxlv srxu fkdtxh idfwhxu gh gìgxluh od yduldwlrq fruuhvsrqgdqwh1 D o*dlgh
gh qrwuh irqfwlrq gh sruwhihxlooh/ rq shxw doruv hvwlphu o*lpsdfw gh fhv gl�ìuhqwv idfwhxuv ã suredelolwì
g*rffxuhqfh grqqìh1 Dlqvl/ lo hvw srvvleoh srxu od gluhfwlrq gh od edqtxh gh uìgxluh vhv srvlwlrqv oã rü hooh
hvw oh soxv h{srvìh1

7 Dssolfdwlrq ã od frqvwuxfwlrq gh vfhqdulrv gh fulvh elglphqvlrqqhov

O*xvdjh gh od wkìrulh ghv ydohxuv h{wuíphv gdqv xq xqlyhuv pxowlglphqvlrqqho hvw whfkqltxhphqw ehdxfrxs
soxv gl!floh1 Gdqv oh fdguh gh od frqvwuxfwlrq gh vfìqdulrv gh fulvh rq shxw qìdqprlqv flwhu ohv wudydx{ gh Oh0
judv hw Vrxsì ^4<<<` dlqvl txh Orqjlq ^5333` txl lqwurgxlvhqw od gìshqgdqfh sdu o*lqwhupìgldluh gh frh!flhqwv
gh fruuìodwlrq dg krf1 Qrxv sursrvrqv lfl ghx{ qrxyhoohv dssurfkhv/ xqh qrq0sdudpìwultxh hw xqh sdudpìwultxh/
srxu whqlu frpswh gh od vwuxfwxuh gh gìshqgdqfh soxvlhxuv gh vìulhv �qdqflëuhv1 O*lqwìuíw sulqflsdo gh fhv ds0
surfkhv hvw gh frqvhuyhu gdqv xq fdguh pxowlglphqvlrqqho od txdqwl�fdwlrq gx ulvtxh h{wuíph irxuqlh sdu ohv
whpsv gh uhwrxu1 Srxu gìyhorsshu fhv ghx{ dssurfkhv/ qrxv dyrqv frqvhuyì ohv eìqì�fhv ghv uìvxowdwv xqlglphq0
vlrqqhov dx{txhov qrxv dyrqv dgmrlqw uhvshfwlyhphqw ohv uìvxowdwv vxu od irqfwlrq gh gìshqgdqfh gh txhxh vwdeoh
� Vwudhwvpdq ^4<<;` � hw vxu ohv frsxohv � Ghkhxyhov ^4<:;`1

714 Phvxuh gh od gìshqgdqfh h{wuíph = o*dssurfkh gh Vwhidq Vwudhwvpdq

Oh exw gh fhwwh suhplëuh dssurfkh hvw gh uhf|fohu qrv uìvxowdwv xqlglphqvlrqqhov gdqv xq fdguh elglphqvlrq0
qho hq uìsrqgdqw ã od txhvwlrq vxlydqwh = �txhooh hvw od suredelolwì g*xqh fulvh vlpxowdqìh vxu qrv ghx{ vìulhv B�
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Srxu fhod lo qrxv idxw fdofxohu

olp
v$4

Si[ A v4> \ A v5j
Si[ A v4 rx \ A v5j @ olp

v$4
Si[ A v4> \ A v5 m [ A v4 rx \ A v5j

txh o*rq shxw uììfuluh vrxv od iruph soxv frqghqvìh =

Sin @ 5 m n � 4j

rü n uhsuìvhqwh oh qrpeuh gh fulvhv rü xqh fulvh vxu xq dfwli ] hvw gì�qlh frpph i] A v> v$4j=

D�q g*hvwlphu fhwwh suredelolwì/ rq xwlolvh od VWGI gì�qlh hq 5 hw rq uììfulw juåfh ã hooh =

Sin @ 5 m n � 4j @ olp
w$3.

Si[ A T4+wx,> \ A T5+wy,j
S iT4+wx, rx T5+wy,j @

x. y

oi +x> y,
� 4

hq srvdqw v4 @ T4+wx, hw v5 @ T5+wy, hw hq vlpsol�dqw sdu w � gx idlw gh o*krprjìqìlwì gh ghjuì 4 gh oi 1

Od plvh hq úxyuh gh od pìwkrgh yd grqf uìvlghu gdqv o*hvwlpdwlrq qrq0sdudpìwultxh gh qrwuh irqfwlrq gh
gìshqgdqfh gh txhxh srxu ghv suredelolwìv x hw y elhq fkrlvlhv1 Hq sudwltxh qrxv hvwlphurqv od fuìglelolwì g*xq
vfìqdulr dvvrfldqw ghx{ edlvvhv h{wuíphv srxu xq xqltxh whpsv gh uhwrxu hw fkrlvlurqv grqf x @ y @ 4

wsv uhwrxu
/

ohv txdqwlohv dvvrflìv ìwdqw irxuqlv sdu od pìwkrgh xqlglphqvlrqqhooh1

Rq o*d glw = oi hvw krprjëqh gh ghjuì 4/ fhfl lpsoltxh txh od suredelolwì gh frqwdjlrq rewhqxh qh gìshqg
txh gx udssruw x

y
hw qrq gx fdudfwëuh h{wuíph gh fhv ghx{ ydohxuv1 Rq phvxuh grqf/ sdu fhwwh pìwkrgrorjlh/

xqh suredelolwì gh frqwdjlrq h{wuíph +dv|pswrwltxh, pdlv ã dxfxq prphqw qrxv qh glvfxwrqv ã sduwlu gh txhov
whpsv gh uhwrxu vrq xwlolvdwlrq hvw h!flhqwh rx qrq1

O*hvwlpdwlrq gh od irqfwlrq gh gìshqgdqfh gh txhxh vwdeoh vh idlw hq xwlolvdqw od orl ghv judqgv qrpeuhv hw
xq fkdqjhphqw gh yduldeoh uhqgx oxl dxvvl srvvleoh sdu o*krprjìqìlwì gh ghjuì 41 Ohv gìwdlov gh fhwwh hvwlpdwlrq
vrqw grqqìhv gdqv Vwudhwvpdq ^4<<;`1

Qrxv irxuqlvvrqv lfl ohv uìvxowdwv rewhqxv srxu wurlv lqglfhv erxuvlhuv/ wurlv wdx{ g*lqwìuíw hw wurlv wdx{ gh
fkdqjh =

Lqglfhv erxuvlhuv Suredelolwì gh frqwdjlrq
FDF732GD[63 68(
FDF732V)S833 48(
GD[632V)S833 :18(

Wdx{ g*lqwìuíw Suredelolwì gh frqwdjlrq
IUI43\2XVG43\ 6(
IUI43\2JES43\ 43(
XVG43\2JES43\ 5(

Wdx{ gh fkdqjh +sdu udssruw dx groodu, Suredelolwì gh frqwdjlrq
Iudqf2Pdun :8(
Iudqf2\hq 57(
Pdun2\hq 57(
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Rq shxw grqf qrwhu xqh frqwdjlrq ehdxfrxs soxv uìgxlwh srxu ohv wdx{ g*lqwìuíw +fhfl d|dqw vdqv grxwh wudlw
ã od wdlooh gh od sìulrgh vxu odtxhooh sruwh od frqwdjlrq = xqh mrxuqìh gh wudglqj, hw od fdsdflwì gh od pìwkrgrorjlh
ã irxuqlu ghv ruguhv gh judqghxu vljql�fdwliv vhorq ohv vìulhv hw frqiruphv ã o*lqwxlwlrq = oh fdv g*ìfroh iudqf2pdun
irxuqlw xqh suredelolwì gh frqwdjlrq gh :8(/ ohv lqglfhv erxuvlhuv iudqêdlv hw doohpdqg lqwhudjlvvhqw ehdxfrxs
soxv o*xq vxu o*dxwuh tx*lov qh oh irqw dyhf o*lqglfh erxuvlhu dpìulfdlq1

Gdqv od sudwltxh/ rq shxw hqvxlwh frpelqhu ohv uìvxowdwv gx vwuhvv whvwlqj xqlglphqvlrqqho/ srxu q*lpsruwh
txho frxsoh gh ghx{ dfwliv �qdqflhuv/ dyhf qrv suredelolwìv gh frqwdjlrq d�q gh fuìhu ghv vfìqdulrv elydulìv1 Rq
glvsrvh doruv g*xq whpsv gh uhwrxu dvvrflì ã gh whov vfìqdulrv txl shxw íwuh gì�ql dssur{lpdwlyhphqw6 frpph

Wxqlglphqvlrqqho � 4 . sured frqwdjlrq
5 � sured frqwdjlrq

Qìdqprlqv od phvxuh gh od gìshqgdqfh h{wuíph suìvhqwìh lfl uhvwh jurvvlëuh/ lo frqylhqgud sdu od vxlwh gh o*d!qhu
sdu g*dxwuhv phvxuhv1 Ohv yrlhv ã h{soruhu vrqw fhoohv txl vh irqghurqw vxu xqh gìpdufkh �sxuhphqw elydulìh� = ã
o*lqvwdu gh fh txl d ìwì plv hq sodfh gdqv xq fdguh xqlydulì/ qrxv srxuurqv dlqvl irxuqlu o*hqvhpeoh ghv frxsohv gh
yduldwlrqv h{wuíphv dvvrflì ã xq whpsv gh uhwrxu grqqì1 Qrxv sursrvrqv gdqv od vhfwlrq vxlydqwh xqh vroxwlrq
sdudpìwultxh doodqw gdqv fh vhqv1

715 Frsxohv hw }rqhv gh gìidloodqfh

Frpph rq o*d gìmã ìyrtxì oruv gh od suìvhqwdwlrq ghv uìvxowdwv wkìrultxhv/ oh sureoëph gh od gìshqgdqfh
h{wuíph shxw íwuh judqghphqw vlpsol�ì sdu o*lqwurgxfwlrq ghv frsxohv1 Hq h�hw/ rq frqvhuyh ohv uìvxowdwv xql0
glphqvlrqqhov vxu ohv pdujlqdohv/ ã vdyrlu oh idlw tx*hoohv vrqw glvwulexìhv vxlydqw ghv Iuìfkhw/ pdlv hq soxv rq
glvsrvh g*xqh ìtxdwlrq irqfwlrqqhooh fdudfwìulvdqw ohv frsxohv h{wuíphv1 Dlqvl/ rq shxw uìgxluh oh sureoëph gh
gìsduw ã fhoxl gh o*hvwlpdwlrq gh od frsxoh h{wuíph1

Od sduwlh hvwlpdwlrq gh od frsxoh vh idlw ã o*dlgh gh pìwkrghv vwdwlvwltxhv vwdqgdugv � gh w|sh pd{lpxp
gh yudlvhpeodqfh � dssoltxìhv ã ghv idploohv sdudpìwultxhv gh frsxohv1 Rq suìvhqwh gdqv oh wdeohdx fl0ghvvrxv
txhotxhv h{hpsohv gh frsxohv h{wuíphv/ dx{txhov qrxv dyrqv dgmrlqw/ ã wlwuh looxvwudwli/ xqh frsxoh qrq0h{wuíph =
od frsxoh jdxvvlhqqh1

Frsxoh � F +x4> x5,
Lqgìshqgdqfh x4x5

Jxpeho ^4>4, h{s
k
� +�x�4 . �x�5 ,

4
�

l
Jdodperv ^3>4, x4x5 h{s

k�
�x��4 . �x��5

�
�
4
�

l
K vohu0Uhlvv ^3>4, h{s ^��x4! +x4> x5>�,� �x5! +x5> x4>�,`

Pduvkdoo0Ronlq ^3> 4`5 x4��44 x4��55 plq +x�44 > x�55 ,
Gìshqgdqfh wrwdoh plq +x4> x5,

Jdxvvlhqqh ^�4> 4` !�+!
�4 +x4, > !

�4 +x5,,

dyhf �x @ � oqx hw ! od irqfwlrq gh uìsduwlwlrq gh od orl qrupdoh fhqwuìh uìgxlwh1

Lo hvw ã qrwhu g*xqh sduw/ txh ohv frsxohv gh Jxpeho/ Jdodperv hw K vohu0Uhlvv hqjorehqw oh fdv gh od
frsxoh gh o*lqgìshqgdqfh hw g*dxwuh sduw/ txh oh vhxo sdudpëwuh grqw gìshqg od frsxoh gh Jxpeho hvw hq
elmhfwlrq dyhf od irqfwlrq gh gìshqgdqfh gh txhxh vwdeoh gh od vhfwlrq suìfìghqwh1 Od frsxoh gh Pduvkdoo0Ronlq
suìvhqwh txdqw ã hooh o*lqwìuíw gh gìshqguh gh ghx{ sdudpëwuhv/ dxwrulvdqw dlqvl o*h{lvwhqfh gh glvv|pìwulhv
hqwuh ohv pdujlqdohv1 Hq�q od frsxoh jdxvvlhqqh fruuhvsrqg ã od frsxoh txl vrxv0whqg ohv dssurfkhv irqgìhv vxu
ghv vwuxfwxuhv gh gìshqgdqfh hoolswltxhv +odujhphqw uìsdqgxhv vxu ohv pdufkìv, = qrxv o*dyrqv lqwurgxlwh srxu
looxvwuhu od vxsìulrulwì ghv dssurfkhv irqgìhv vxu ohv frsxohv h{wuíphv1

6 fdu S E& ' 2� ' S E& ' 2�& D �� W S E& D �� 'sured frqwdjlrqW dsured fulvh dfwli4 n sured fulvh dfwli5 3 S E& ' 2�o
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Gdqv od sudwltxh/ xqh irlv fkrlvl xq ìfkdqwloorq gh frsxohv h{wuíphv � lfl/ rq suhqgud fhoohv gx wdeohdx
fl0ghvvxv � lo qh qrxv uhvwh soxv tx*ã yìul�hu txhooh frsxoh hvw �od soxv dgdswìh� ã qrv revhuydwlrqv1 Srxu fhod/
rq surfëgh hq ghx{ whpsv =

� rq fdoleuh ohv sdudpëwuhv ghv pdujlqdohv sxlv fhx{ ghv gl�ìuhqwhv frsxohv >

� rq lpsoìphqwh od pìwkrgrorjlh suìvhqwìh gdqvGxuuohpdq/ Qlnhjkedol hw Urqfdool ^5333` txl frqvlvwh
ã frpsduhu od glvwdqfh ghv frsxohv hvwlpìhv ã od frsxoh hpslultxh � txl frqyhujh yhuv od yudlh frsxoh1 Od
frsxoh fkrlvlh hvw fhooh txl plqlplvh fhwwh glvwdqfh1

Qrxv dyrqv dssoltxì fhwwh gìpdufkh dx{ vìulhv gx FDF73 hw gx GrzMrqhv1 Qrxv frqvlgìurqv ghv yduldwlrqv
ã od edlvvh vxu fhv ghx{ vìulhv1 Od vìulh ghv plqlpd d ìwì frqvwuxlwh srxu ghv krul}rqv gh 58 sxlv 77 mrxuv1 Ohv
uìvxowdwv rewhqxv vrqw suìvhqwìv gdqv ohv ghx{ wdeohdx{ vxlydqwv =

Gìshqgdqfh gx sluh ã 58 mrxuv
Frsxoh � Glvwdqfh ã od frsxoh hpslultxh

Lqgìshqgdqfh 0 8=85 �43�5
Jxpeho 418: 4=37 �43�5
Jdodperv 31;8 4=35 �43�5
K vohu0Uhlvv 4159 4=39 �43�5

Pduvkdoo0Ronlq +3=7;> 3=:4, 4=63 �43�5
Gìshqgdqfh wrwdoh 0 8=96 �43�5

Jdxvvlhqqh 315; 6=35 �43�5

Gìshqgdqfh gx sluh ã 77 mrxuv
Frsxoh � Glvwdqfh ã od frsxoh hpslultxh

Lqgìshqgdqfh 0 8=87 �43�5
Jxpeho 4186 4=7; �43�5
Jdodperv 31;5 4=79 �43�5
K vohu0Uhlvv 415; 4=76 �43�5

Pduvkdoo0Ronlq +3=84> 3=94, 4=:< �43�5
Gìshqgdqfh wrwdoh 0 8=;: �43�5

Jdxvvlhqqh 315; 6=54 �43�5

Rq yrlw grqf txh/ srxu fhw h{hpsoh/ ohv gl�ìuhqwhv frsxohv shxyhqw íwuh uhjurxsìhv sdu ruguh g*h!fdflwì
furlvvdqwh � ohxu glvwdqfh ã od frsxoh hpslultxh gìfurñw � vhorq od fodvvl�fdwlrq vxlydqwh = 4, ohv frsxohv gh
o*lqgìshqgdqfh hw gh od gìshqgdqfh wrwdoh/ 5, od frsxoh jdxvvlhqqh/ 6, od frsxoh gh Pduvkdoo0Ronlq hw 7, ohv
frsxohv gh Jxpeho/ Jdodperv hw K vohu0Uhlvv1 Oh shx gh gl�ìuhqfh frqvwdwìh hqwuh fhv wurlv ghuqlëuhv frsxohv
wlhqw ã fh tx*hoohv vrqw wrxwhv wurlv h{wuíphv +hw grqf vroxwlrq gh od píph ìtxdwlrq irqfwlrqqhooh , hw qh gìshqghqw
txh g*xq vhxo sdudpëwuh1 Od glvwdqfh lpsruwdqwh ghv frsxohv gh o*lqgìshqgdqfh hw gh od gìshqgdqfh wrwdoh dx
frsxoh hpslultxh wlhqw ìylghpphqw dx idlw txh fhv ghx{ frsxohv vrqw qrq0sdudpìwuìhv1 Hq�q/ rq shxw qrwhu txh
o*xwlolvdwlrq gh vwuxfwxuh gh gìshqgdqfh jdxvvlhqqh q*hvw sdv lfl rswlpdoh1 Gdqv od vxlwh gh fh sdudjudskh/ qrxv
doorqv xwlolvhu frpph hvwlpdwlrq gh od yudlh frsxoh = od frsxoh gh Jdodperv1 Oh fkrl{ gh od gìshqgdqfh ã 58
mrxuv soxw÷w tx*ã 77 mrxuv hvw olìh ã od qdwxuh gx vwuhvv whvwlqj txl whqg ã v*lqwìuhvvhu ã ghv vfìqdulrv fdwdvwurskh
vxu ghv gxuìhv uhodwlyhphqw frxuwhv1

Pdlqwhqdqw txh qrxv glvsrvrqv gh od frsxoh uholdqw qrv ghx{ vìulhv/ od fdudfwìulvdwlrq gh od gìshqgdqfh
hvw frpsoëwh1 O*hpsorl txh o*rq shxw hq idluh hvw grxeoh1 D o*lqvwdu gh fh txl d ìwì idlw gdqv ohv sdudjudskhv
suìfìghqwv/ rq shxw irxuqlu ohv whpsv gh uhwrxu lpsolflwhv dvvrflìv ã xq vfìqdulr gh fulvh suìdodeohphqw fkrlvl1
Xqh dxwuh xwlolvdwlrq srvvleoh hvw od fdudfwìulvdwlrq ghv fulvhv sdu oh eldlv ghv }rqhv gh gìidloodqfh/ vxevwlwxw gh
od qrwlrq gh vhxlo vxu xqh vìulh gh o*xqlyhuv xqlydulì = od fulvh fruuhvsrqg doruv ã xq ìyìqhphqw grqw oh whpsv
gh uhwrxu dvvrflì gìsdvvh xq vhxlo �{ì1 Sdu od vxlwh/ o*xwlolvdwlrq gh fhv }rqhv gh gìidloodqfh hq vwuhvv whvwlqj
srxuudlw vh wudgxluh sdu od fuìdwlrq gh vfìqdulrv gh fulvh gì�qlv gh od pdqlëuh vxlydqwh = ohv vfìqdulrv gh fulvh
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Ilj1 8= ]rqh gh gìidloodqfh

vrqw ohv sluhv vfìqdulrv gh o*hqvhpeoh ghv vfìqdulrv grqw oh whpsv gh uhwrxu hvw lqiìulhxu ã xqh ydohxu grqqìh
+8 dqv sdu h{hpsoh, l1h ohv sluhv vfìqdulrv kruv }rqh gh gìidloodqfh1 Oh exw hvw g*rewhqlu ghv vfìqdulrv gh fulvh
�h{wuíphv� pdlv grqw od fuìglelolwì hvw dvvxuìh sxlvtxh oh whpsv gh uhwrxu hvw pdmruì1

Qrxv dyrqv uhsuìvhqwì vxu od �jxuh 8 od }rqh gh gìidloodqfh +}rqh julvìh, dvvrflìh ã xq whpsv gh uhwrxu gh 8
dqv srxu oh FDF73 hw oh GrzMrqhv1 Od frxueh hq wudlw sohlq fruuhvsrqg ã o*hqvhpeoh ghv frxsohv gh yduldwlrqv
vxu fhv ghx{ vìulhv grqw oh whpsv gh uhwrxu hvw 8 dqv1 Vxu fhwwh �jxuh/ rq d uhsuìvhqwì ìjdohphqw hq srlqwlooìv
od }rqh gh gìidloodqfh txl dxudlw ìwì rewhqxh hq xwlolvdqw od frsxoh gh o*lqgìshqgdqfh1 O*dluh qrq julvìh hvw od
}rqh kruv gìidloodqfh vxu odtxhooh qrxv sursrvrqv gh uhfkhufkhu oh sluh vfìqdulr srxu od edqtxh1 Oh idlw gh qh
sdv wudydloohu dyhf ghv sul{ lqgìshqgdqwv irxuqlw xqh dluh soxv ydvwh hw grqf xqh phloohxuh frxyhuwxuh gx ulvtxh1

Qìdqprlqv/ lo frqylhqw gh vrxoljqhu txh fhv uìvxowdwv uhvwhqw frqglwlrqqìv ã o*ìfkdqwloorq gh gìsduw txl/ srxu
ghv udlvrqv whfkqltxhv/ hvw olplwì dx{ idploohv gh frsxohv sdudpìwuìhv1 Ru fhwwh frqglwlrq hvw wuëv uhvwulfwlyh
sxlvtxh o*hvsdfh ghv frsxohv h{wuíphv hvw gh glphqvlrq lq�qlh7 1 Sdu dloohxuv/ lo idxw qrwhu txh/ srxu xwlolvhu ohv
frsxohv h{wuíphv/ qrxv dyrqv ìwì reoljìv gh sdvvhu sdu od vìulh ghv h{wuhpd vxu xq sdv gh whpsv �{ì ã q mrxuv
+fi vhfwlrq 5=6,/ 58 mrxuv gdqv qrwuh h{hpsoh/ fh txl vljql�h txh od gìshqgdqfh txh qrxv ìwxglrqv hvw ìjdohphqw
xqh gìshqgdqfh ã q mrxuv � ã od gl�ìuhqfh gh o*dssurfkh gh Vwudhwvpdq txl qh frqvlgëuh txh ghv suredelolwìv
gh frqwdjlrq mrxuqdolëuhv1

8 Dssolfdwlrq ã od txdqwl�fdwlrq gh vfìqdulrv gh fulvh lvvxhv gh o*h{0
shuwlvh ìfrqrpltxh

Rq o*d yx gdqv ohv ghx{ vhfwlrqv suìfìghqwhv = oh vwuhvv whvwlqj irqgì vxu od wkìrulh ghv ydohxuv h{wuíphv
suìvhqwh xqh ylvlrq txdqwl�ìh gx ulvtxh dvvrflì ã xq vfìqdulr gh fulvh sdu o*lqwhupìgldluh ghv whpsv gh uhwrxu1

7yrlu Mrh ^4<<:`
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D fh wlwuh/ lo shxw fuìhu gh pdqlëuh dxwr0vx!vdqwh ghv vfìqdulrv frpph rq ylhqw gh oh prqwuhu1 Xqh dxwuh
xwlolvdwlrq srvvleoh gh fhwwh pìwkrgrorjlh hvw g*hq idluh xq ìwdorq gh sodxvlelolwì srxu ohv vfìqdulrv lvvxv gh
pìwkrgrorjlhv gl�ìuhqwhv1 Gdqv fhwwh shuvshfwlyh/ qrxv dyrqv wudydlooì hq frrsìudwlrq dyhf od Gluhfwlrq ghv
Hwxghv Hfrqrpltxhv hw Ilqdqflëuhv gx Fuìglw O|rqqdlv d�q gh irxuqlu ohv rxwlov txdqwlwdwliv qìfhvvdluhv ã
o*ìydoxdwlrq gx ghjuì g*h{wuìplwì ghv vfìqdulrv gh fulvh lvvxv gh o*dqdo|vh ìfrqrpltxh1

814 Uìvxowdwv gh o*dssurfkh pl{wh dssoltxìh ã ; idfwhxuv gh ulvtxh gh pdufkì

Ohv uìvxowdwv txh qrxv suìvhqwrqv lfl rqw ìwì fdofxoìv sdu ghv pìwkrghv xqlglphqvlrqqhoohv pdlv ghyudlhqw ã
whuph íwuh glvsrqleohv gdqv xq fdguh pxowlglphqvlrqqho1 Lov rqw ìwì rewhqxv srxu ghv yduldwlrqv mrxuqdolëuhv ã
od edlvvh hw ã od kdxvvh vxu ohv vìulhv gx FDF73/ gx GrzMrqhv/ ghv wdx{ doohpdqgv hw dpìulfdlqv ã 6 prlv hw 43
dqv/ hw vxu ohv wdx{ gh fkdqjh olyuh2groodu hw hxur2groodu1 Od sìulrgh frqvlgìuìh hvw fhooh doodqw gh od suhplëuh
gdwh gh frwdwlrq uìshuwrulìh sdu Gdwdvwuhdp srxu fkdfxqh ghv vìulhv/ mxvtx*dx 45 dyulo 53331 Qrv uìvxowdwv vrqw
ohv vxlydqwv8 =

Whpsv gh uhwrxu XVG6P GHP6P XVG43\ GHP43\
8 dqv 06<sge2.66sge 066sge2.64sge 066sge2.65sge 059sge2.57sge
43 dqv 07<sge2.6;sge 073sge2.6:sge 06<sge2.6:sge 065sge2.5:sge
48 dqv 08:sge2.74sge 077sge2.74sge 077sge2.74sge 069sge2.63sge
53 dq 095sge2.76sge 07;sge2.78sge 07:sge2.76sge 06<sge2.65sge
58 dqv 09;sge2.78sge 085sge2.7;sge 07<sge2.79sge 075sge2.66sge
83 dqv 0;9sge2.84sge 099sge2.8;sge 08;sge2.86sge 084sge2.6;sge
:8 dqv 0<<sge2.89sge 0:8sge2.98sge 097sge2.8;sge 08;sge2.75sge
433 dqv 0443sge2.8<sge 0;5sge2.:4sge 09;sge2.94sge 097sge2.78sge

Whpsv gh uhwrxu FDF73 GrzMrqhv JES2' HXUR2'
8 dqv 09178(2.81;:( 07187(2.716;( 06147(2.6165( 051<5(2.614:(
43 dqv 0:1<5(2.91<:( 0913<(2.8147( 061:7(2.61<:( 06164(2.61:3(
48 dqv 0;1<8(2:1:;( 0:14<(2.819:( 07147(2.7175( 06189(2.7139(
53 dqv 0<1:8(2.;173( 0;145(2.913:( 07179(2.71::( 061:8(2.7167(
58 dqv 043174(2.;1<5( 0;1<6(2.9173( 071:5(2.8138( 061<3(2.718:(
83 dqv 0451;3(2.431;9( 045133(2.:189( 08195(2.9137( 07174(2.8168(
:8 dqv 04717<(2.45154( 047159(2.;167( 09156(2.91:3( 071:7(2.81;;(
433 dqv 0481;5(2.46159( 049144(2.;1<7( 091:3(2.:156( 071<<(2.915;(

815 Txdqwl�fdwlrq gh �wurlv klvwrluhv srxu xq vfìqdulr fdwdvwurskh�

Qrxv txdqwl�rqv lfl wurlv h{hpsohv gh fh txh srxuudlhqw íwuh ghv vfìqdulrv gh fulvh lvvxv gh o*h{shuwlvh
ìfrqrpltxh1 Fhv vfìqdulrv rqw ìwì irxuqlv ã wlwuh looxvwudwli sdu Khuyì Jrxoohwtxhu/ vhqlru ìfrqrplvwh dx Fuìglw
O|rqqdlv1 Qrxv qh grqqrqv gdqv fhw duwlfoh tx*xqh euëyh suìvhqwdwlrq gh fhv wurlv klvwrluhv dlqvl txh ohv yduldwlrqv
rewhqxv vxu ohv gl�ìuhqwv idfwhxuv txl frpsrvhqw fkdfxqh g*hoohv1 Fhv yduldwlrqv vrqw grqqìhv gdqv o*ruguh
fkurqrorjltxh1

� Suhplëuh klvwrluh = xqh edlvvh gh Zdoo Vwuhhw gl!flohphqw jìudeoh

Vrxv oh grxeoh0h�hw g*xqh dfwlylwì txl udohqwlw hw g*xqh lq dwlrq txl ghylhqw prlqv vdjh/ oh pdufkì ghv dfwlrqv
vh uhwrxuqh dx{ Hwdwv0Xqlv1 Lo hq gìfrxoh xqh ixlwh gh fdslwdx{ yhuv o*Hxursh hw oh Mdsrq1

8Od vìulh gh o*hxur d ìwì frqvwuxlwh ã sduwlu gh fhooh gx pdun srxu ohv gdwhv vlwxìhv dydqw oh 4eo mdqylhu 4<<<1 Ohv yduldwlrqv
uhvwhqw qìdqprlqv fhoohv dvvrflìhv dx pdun hw vrqw gìgxlwhv ã sduwlu gh od uëjoh gh frqyhuvlrq = 4 hxur @ 41<88;6 GP1
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Idfwhxu Whpsv gh uhwrxu
GrzMrqhv +0;(, 53 dqv
Hxur +.6 fhqwv * .6(, A8 dqv�

Â +.9 fhqwv * .7(, 43 dqv
XVG43\ +.88sge, 93 dqv
GHP43\ +.53 sge, A8 dqv
FDF73 +08(, A8dqv

� Ghx{lëph klvwrluh = uhplvh hq fdxvh gx vfkìpd oleìudo hq }rqh hxur

Od furlvvdqfh uhyhqxh hq Hxursh hqwudñqh xqh kdxvvh ghv vdodluhv1 D�q gh pdñwulvhu ohv suhvvlrqv lq dwlrq0
qlvwhv/ od EFH uhoëyh vhv wdx{1

Idfwhxu Whpsv gh uhwrxu
GHP6P +.458sge, A433 dqv
GHP43\ +.93 sge, A433 dqv
FDF73 +044(, 63 dqv
Hxur +09 fhqwv * �9(, A433 dqv+�,

Â +09 fhqwv * �7(, 48 dqv
XVG43\ +063 sge, A8 dqv
GrzMrqhv +.8(, : dqv

� Wurlvlëph klvwrluh = xq fkrf g*r�uh vxu oh sul{ ghv pdwlëuhv suhplëuhv

Od yrorqwì gh o*RSHS gh pdlqwhqlu ohv sul{ gx euxw ã 73 grooduv uhqirufh ohv dqwlflsdwlrqv lq dwlrqqlvwhv
dx{ Hwdwv0Xqlv1 Od Ihg uhoëyh vhv wdx{1

Idfwhxu Whpsv gh uhwrxu
XVG6P +.433sge, :8 dqv
XVG43\ +.483 sge,  433 dqv
GrzMrqhv +053(,  433 dqv
GHP6P +.433sge,  433 dqv
GHP43\ +.433sge,  433 dqv
FDF73 +048(, 433 dqv
Hxur +.7(, : dqv�

Olyuh +.:(, A433 dqv

+�, rq qrwhud oh shx gh shuwlqhqfh ghv fkl�uhv dydqfìv srxu o*hxur txl surylhqqhqw hvvhqwlhoohphqw ghv yduldwlrqv
gx pdun gh mdqylhu ;9 ã mdqylhu <<1

Vrxoljqrqv txh oruv gh od txdqwl�fdwlrq gh fhv vfìqdulrv/ qrxv dyrqv xwolvì xqh dssur{lpdwlrq gh wdlooh = doruv
txh ohv yduldwlrqv irxuqlhv sdu ohv ìfrqrplvwhv vrqw phqvxhoohv/ ohv whpsv gh uhwrxu irxuqlv sdu od wkìrulh ghv
ydohxuv h{wuíphv fruuhvsrqghqw srxu ohxu sduw ã ghv yduldwlrqv mrxuqdolëuhv1 Rq dxudlw sx hqylvdjhu gh wudydloohu
vxu ghv vìulhv gh yduldwlrqv phqvxhoohv qìdqprlqv lo idxw udsshohu txh o*lqwìuíw ghv h{wuíphv gdqv fh fdguh q*hvw
sdv wdqw gh irxuqlu xq whpsv gh uhwrxu uìdolvwh gdqv o*devrox pdlv soxw÷w gh irxuqlu xqh ìfkhooh gx ulvtxh uhodwlyh
gdqv od shuvshfwlyh g*xq fodvvhphqw gh qrv vfìqdulrv hq irqfwlrq gh ohxu ghjuì g*h{wuìplwì1

816 Hqvhljqhphqwv

Ohv shuvshfwlyhv g*xqh whooh lqwìudfwlrq hqwuh ydohxuv h{wuíphv hw dqdo|vh ìfrqrpltxh shxyhqw lfl vh uìvxphu
gh od pdqlëuh vxlydqwh =
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� irxuqlu xqh dlgh ã od gìwhuplqdwlrq gx ghjuì g*h{wuìplwì ghv gl�ìuhqwv vfìqdulrv = rq shxw lfl udlvrqqdeoh0
phqw suìwhqguh txh od wurlvlëph klvwrluh hvw soxv h{wuíph txh od ghx{lëph/ hooh0píph soxv h{wuíph txh od
suhplëuh1

� fdudfwìulvhu od g|qdpltxh gh od fulvh gìfulwh = ohv klvwrluhv 4 hw 5 vrqw fhoohv gh fulvhv grqw o*dpsolwxgh ghv
fkrfv gìfurñw gdqv oh whpsv/ rq shxw vxssrvhu txh ohxu sursdjdwlrq hvw whuplqìh hq �q gh vfìqdulr1 Dx
frqwudluh gdqv o*klvwrluh 6/ oh ghjuì g*h{wuìplwì ghv fkrfv uhvwh lpsruwdqw wrxw dx orqj gx vfìqdulr = rq
q*d sdv gh vljqh dqqrqfldwhxu g*xqh dffdoplh vxu ohv pdufkìv1

� fdudfwìulvhu oh ghjuì g*h{wuìplwì gx vfìqdulr sdu oh ghjuì g*h{wuìplwì gh o*lqsxw1 Rq shxw hq h�hw vxssrvhu
hq suhplëuh dssur{lpdwlrq tx*xqh irlv tx*lo | d hx fkrf vxu xq suhplhu idfwhxu/ od pìfdqltxh txl hq gìfrxoh
hvw doruv hqwlëuhphqw gìwhuplqìh sdu fh suhplhu fkrf1 Oh ghjuì g*h{wuìplwì gx vfìqdulr fruuhvsrqg doruv
h{dfwhphqw dx whpsv gh uhwrxu gh o*lqsxw1

� irxuqlu xqh dlgh dx fdoleudjh txdqwlwdwli ghv klvwrluhv ìfrqrpltxhv1 Srxu fhod/ lo frqylhqw gh v*lqwìuhvvhu ã
o*krprjìqìlwì ghv uìvxowdwv1 Rq shxw ã fh wlwuh uhpdutxhu xq whpsv gh uhwrxu shx ìohyì vxu oh FDF73 gdqv
od ghx{lëph klvwrluh hw ã o*lqyhuvh ìohyì vxu ohv wdx{ orqjv dpìulfdlqv gdqv od suhplëuh1 Gh fhv uhpdutxhv/ rq
qh grlw hq dxfxq fdv wluhu ghv frqfoxvlrqv gh pdqlëuh v|vwìpdwltxh/ qìdqprlqv lo srxuudlw íwuh lqwìuhvvdqw
gh uhyhqlu vxu oh fdoleudjh txdqwlwdwli gx vfìqdulr ã od oxplëuh gh fhv whpsv gh uhwrxu1 Oh exw hvw gh vdyrlu
vl fhv fkl�uhv fruuhvsrqghqw elhq ã od ylvlrq gìvluìh gh od g|qdpltxh gh fulvh +gl�xvlrq/ dpsol�fdwlrq/
hvvrx hphqw, rx dx frqwudluh v*lo | d hx vrxv rx vxuhvwlpdwlrq ghv yduldwlrqv h{wuíphv g*xqh vìulh1

Pdlv lo idxgud jdughu ã o*hvsulw txh ohv uìvxowdwv gh od wkìrulh ghv h{wuíphv qh vrqw gdqv oh fdguh gh vfìqdulrv
lvvxv gh o*h{shuwlvh ìfrqrpltxh txh ghv lqglfdwhxuv ã od glvsrvlwlrq gh fhx{ txl fuìhqw fhv vfìqdulrv1 Sdu od
vxlwh/ qrxv srxuurqv irxuqlu oh whpsv gh uhwrxu xqltxh dvvrflì ã xq vfìqdulr pxowlglphqvlrqqho/ irxuqlvvdqw gh
idlw xqh ìfkhooh devroxh gh phvxuh gx ghjuì g*h{wuìplwì ghv vfìqdulrv gh fulvh1 Fhshqgdqw píph gdqv oh fdv gh
gl�ìuhqfhv soxv txh vljql�fdwlyhv hqwuh ohv whpsv gh uhwrxu/ od sulrulwì/ gdqv od frqvwuxfwlrq sxlv gdqv oh fkrl{
ghv vfìqdulrv ã suìvhqwhu/ uhvwh ã o*dqdo|vh ìfrqrpltxh1 F*hvw ã fh sul{ vhxohphqw txh pìwkrgh irqgìh vxu ohv
h{wuíphv hw pìwkrgh ã gluh g*h{shuwv srxuurqw iruphu xq surjudpph gh vlpxodwlrqv gh fulvh ã od irlv uljrxuhx{
hw frpsohw frpsuhqdqw ã od irlv xq fdudfwëuh txdqwlwdwli hw txdolwdwli/ gh pdqlëuh ã ìydoxhu ohv frqvìtxhqfhv
ghv shuwxuedwlrqv lpsruwdqwhv ghv pdufkìv hw ã lghqwl�hu ghv vlwxdwlrqv sodxvleohv vxvfhswleohv g*hqwudñqhu gh
judqghv shuwhv srwhqwlhoohv1

-

- -

Gdqv fhw duwlfoh/ qrxv dyrqv prqwuì frpphqw od wkìrulh ghv ydohxuv h{wuíphv dssoltxìh dx vwuhvv whvwlqj
irxuqlw ghv vfìqdulrv gh fulvh dswhv ã jìuhu h!fdfhphqw oh ulvtxh h{wuíph gdqv oh fdguh gh od uìjohphqwdwlrq hq
yljxhxu1 Hq h�hw/ oh srlqw iruw gh fhwwh pìwkrgrorjlh/ f*hvw gh irxuqlu xqh ylvlrq txdqwl�ìh gx ulvtxh h{wuíph1
Sdu o*xwlolvdwlrq ghv whpsv gh uhwrxu vxu ghv vfìqdulrv xqlglphqvlrqqhov/ pxowlglphqvlrqqhov rx lvvxv gh o*dqdo|vh
ìfrqrpltxh/ rq shxw dvvrflhu ã fkdtxh vfìqdulr xq vhxo qrpeuh/ fuìdqw dlqvl xqh ìfkhooh uhodwlyh gx ulvtxh1 Juåfh
ã fhwwh ìfkhooh/ qrxv vrpphv hqvxlwh fdsdeohv g*lghqwl�hu ohv ìyìqhphqwv vxvfhswleohv g*dyrlu xqh iruwh lqflghqfh
wrxw hq �{dqw ohxu ghjuì gh sodxvlelolwì hw dlqvl ohxu fuìglelolwì uhodwlyh1

Srxu rewhqlu fhv gl�ìuhqwv whpsv gh uhwrxu/ qrxv dyrqv gìyhorssì soxvlhxuv qrxyhoohv pìwkrgrorjlhv1 G*derug/
gdqv xq fdguh xqlglphqvlrqqho/ qrxv dyrqv sursrvì xqh h{whqvlrq dx{ pìwkrghv sdudpìwultxhv hw vhpl0sdudpìwultxhv
h{lvwdqwhv1 Vrq lqwìuíw wlhqw ã fh txh od pìwkrgrorjlh vhpl0sdudpìwultxh d ìwì lfl dssoltxìh ã ghv orlv d|dqw gìmã
frpphqfì ã frqyhujhu yhuv ghv orlv h{wuíphv hw rü o*rq d grqf sx vxssrvhu txh ohv hvwlpdwlrqv rxw0ri0vdpsoh
vhudlhqw g*dxwdqw plhx{ yìul�ìhv1 Gdqv xq ghx{lëph whpsv/ gdqv xq fdguh pxowlglphqvlrqqho/ qrxv dyrqv sur0
srvì ghx{ yrlhv/ qrq0sdudpìwultxh hw sdudpìwultxh/ irqgìhv uhvshfwlyhphqw vxu od irqfwlrq gh gìshqgdqfh gh
txhxh vwdeoh hw ohv frsxohv1 O*lqwìuíw gh od suhplëuh pìwkrgh d ìwì gh irxuqlu xq uìvxowdw wrxmrxuv yudl dv|ps0
wrwltxhphqw > od vhfrqgh pìwkrgh d shuplv/ txdqw ã hooh/ gh olplwhu o*ìwxgh gh od vwuxfwxuh gh gìshqgdqfh ã od
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idplooh ghv frsxohv h{wuíphv sxlv gh yìul�hu o*dgìtxdwlrq gh od frsxoh dx{ grqqìhv hpslultxhv1 Hq�q qrxv dyrqv
dssoltxì fhv pìwkrgrorjlhv ã ghv vfìqdulrv gh fulvh lvvxv gh o*dqdo|vh ìfrqrpltxh d�q gh ohv idluh eìqì�flhu gh
fhw lqglfdwhxu gh sodxvlelolwì tx*hvw oh whpsv gh uhwrxu1

Qìdqprlqv o*xwlolvdwlrq gh od wkìrulh ghv ydohxuv h{wuíphv hq vwuhvv whvwlqj vh khxuwh ã soxvlhxuv gl!fxowìv1
G*xq srlqw gh yxh sudwltxh/ vl/ gdqv xq frqwh{wh xqlglphqvlrqqho/ o*hvwlpdwlrq ghv whpsv gh uhwrxu d dwwhlqw
dxmrxug*kxl xq qlyhdx gh suìflvlrq frqyhqdeoh/ gdqv xq frqwh{wh pxowlglphqvlrqqho/ ghv gl!fxowìv vxevlvwhqw1
G*xqh sduw/ o*dssurfkh sdu od irqfwlrq gh gìshqgdqfh gh txhxh vwdeoh q*hvw sdv gluhfwhphqw wudqvsrvdeoh dx{
glphqvlrqv vxsìulhxuhv ã 5 > g*dxwuh sduw/ o*dssurfkh sdu ohv frsxohv/ rq o*d glw/ vxssrvhqw xq sdvvdjh sdu od vìulh
ghv sluhv ã q mrxuv fh txl lpsoltxh tx*rq d sulv hq frpswh ohv fruuìodwlrqv gh fhv h{wuhpd srxu fhw krul}rq =
xqh uì h{lrq hvw ã phqhu srxu vdyrlu vl f*hvw elhq vxu ghv sdv gh whpsv ìohyìv txh qrxv yrxorqv frqqdñwuh qrv
fruuìodwlrqv rx soxw÷w vxu xqh vhxoh mrxuqìh � fhwwh uì h{lrq txl v*lqvfulw gdqv oh fdguh gh od gìwhuplqdwlrq gh od
gxuìh pr|hqqh txh o*rq hqwhqg dvvrflhu ã qrv fulvhv d gìmã ìwì derugì gdqv Ohjudv ^5333`1 Gh soxv/ g*xq srlqw
gh yxh frqfhswxho/ o*dssurfkh sdu ohv h{wuíphv hvw xqh pìwkrgrorjlh frqvhuydwlyh txl vxssrvh od vwdwlrqqdulwì
ghv vìulhv �qdqflëuhv ìwxglìhv1 V*lo hvw yudl tx*ã frxuw whuph/ fhwwh k|srwkëvh q*hvw jxëuh frqwudljqdqwh/ tx*hq
hvw0lo txdqg rq suìwhqg irxuqlu ghv whpsv gh uhwrxu gh o*ruguh gh 83 dqv B Vl ohv uëjohv/ txl uìjlvvhqw oh v|vwëph
prqìwdluh lqwhuqdwlrqdo/ fkdqjhqw/ shxw0rq vxssrvhu txh ohv fruuìodwlrqv hqwuh ohv vìulhv/ ohxuv yrodwlolwìv hw dlqvl
ohv uìvxowdwv gh qrv vfìqdulrv gh fulvh q*hq vhurqw sdv surirqgìphqw d�hfwìv B Od uìsrqvh hvw qrq1 Lo vx!w gh
shqvhu ã od plvh hq sodfh vxu ohv pdufkìv g*xqh phvxuh gh vwrs orvv = wrxwh edlvvh vh wurxyh doruv frqwudlqwh hw
xqh ìydoxdwlrq sdu ohv h{wuíphv qh srxuud srxuwdqw mdpdlv hq uhqguh frpswh ã sduwlu gh grqqìhv dqwìulhxuhv ã od
plvh hq rhxyuh g*xqh whooh phvxuh1 D frqwudulr/ vxssrvrqv txh ohv grqqìhv klvwrultxhv uh hwwhqw xqh sìulrgh gh
judqgh vwdelolwì � shqvrqv sdu h{hpsoh ã od �{lwì ghv wdx{ gh fkdqjh sdu udssruw dx groodu hq dvlh gx vxg0hvw
dydqw <9 � ohv whpsv gh uhwrxu dvvrflìv ã ghv yduldwlrqv píph plqlphv hw irxuqlv sdu od wkìrulh ghv h{wuíphv
vhudlhqw doruv dqrupdohphqw ìohyìv1 Fhv olplwhv prqwuhqw tx*xq surjudpph gh vlpxodwlrq gh fulvh qh srxuud
mdpdlv íwuh h{foxvlyhphqw irqgì vxu od wkìrulh ghv ydohxuv h{wuíphv pdlv ghyud idluh lqwhuyhqlu ìjdohphqw ghv
dqdo|vhv g*h{shuw ã ylvìh suìglfwlyh1 Wrxwhirlv/ píph gdqv fh fdv/ frpph qrxv o*dyrqv prqwuì hq 8/ od wkìrulh
ghv ydohxuv h{wuíphv uhvwh o*rxwlo dgìtxdw srxu txdqwl�hu oh ghjuì g*h{wuìplwì gx sluh1

Uìiìuhqfhv

^4` Dphqgphqw wr wkh fdslwdo dffrug wr lqfrusrudwh pdunhw ulvnv/ Edvoh Frpplwwhh rq Edqnlqj Vxshuylvlrq/
Mdqylhu 4<<9/ Q� 57

^5` D qhz fdslwdo dghtxdf| iudphzrun/ Edvoh Frpplwwhh rq Edqnlqj Vxshuylvlrq/ Mxlq 4<<</ Q� 83

^6` Jxlgholqhv rq Pdunhw Ulvn/ Yroxph 8/ Vwuhvv Whvwlqj/ Rhvwhuuhlfklvfkh Qdwlrqdoedqn/ 4<<<

^7` Prgdolwìv gh Fdofxo gx Udwlr Lqwhuqdwlrqdo gh Vroydelolwì/ Frpplvvlrq Edqfdluh/ Dfwxdolvdwlrq gx 64
gìfhpeuh 4<<;

^8` Erxolhu/ M0I/ U1 Gdodxg hw I1Orqjlq ^4<<;`/ Dssolfdwlrq gh od wkìrulh ghv ydohxuv h{wuíphv dx{ pdufkìv
�qdqflhuv/ Edqtxh ) Pdufkìv/ Q�65

^9` Erx|ì/ H1/ Y1 Gxuuohpdq/ D1 Qlnhjkedol/ J1 Ulerxohw hw W1 Urqfdool ^5333`/ Frsxodv iru Ilqdqfh
� D uhdglqj jxlgh dqg vrph dssolfdwlrqv/ Jurxsh gh Uhfkhufkh Rsìudwlrqqhooh/ Fuìglw O|rqqdlv/Zrunlqj
Sdshu

^:` Frvwlqrw/ D ^5333` Od frqvwuxfwlrq g*xq surjudpph gh vlpxodwlrq gh fulvh/ Jurxsh gh uhfkhufkh Rsìud0
wlrqqhooh/ Fuìglw O|rqqdlv/ udssruw gh vwdjh

^;` Frvwlqrw/ D/ J1 Ulerxohw hw W1 Urqfdool ^5333d`/ Qrwh whfkqltxh vxu o*xwlolvdwlrq gh od wkìrulh ghv
h{wuíphv xqlglphqvlrqqhoohv gdqv od frqvwuxfwlrq ghv vwuhvv vfhqdull/ Jurxsh gh Uhfkhufkh Rsìudwlrqqhooh/
Fuìglw O|rqqdlv/ grfxphqw lqwhuqh

^<` Frvwlqrw/ D/ J1 Ulerxohw hw W1 Urqfdool ^5333e`/ Phvxuh gh od gìshqgdqfh h{wuíph hw vfìqdulrv gh
vwuhvv elydulìv = o*dssurfkh gh Vwhidq Vwudhwvpdq/ Jurxsh gh Uhfkhufkh Rsìudwlrqqhooh/ Fuìglw O|rqqdlv/
grfxphqw lqwhuqh
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^43` Ghkhxyhov/ S1 ^4<:;`/ Fdudfwìulvdwlrq frpsoëwh ghv orlv h{wuíphv pxowlydulìhv hw gh od frqyhujhqfh ghv
w|shv h{wuíphv/ Sxeolfdwlrqv gh o*Lqvwlwxw gh Vwdwlvwltxh gh o*Xqlyhuvlwì gh Sdulv/ 56/ 4069

^44` Gxuuohpdq/ Y/ D1 Qlnhjkedol hw W1 Urqfdool ^5333`/ Zklfk frsxod lv wkh uljkw rqh B/ Jurxsh gh
Uhfkhufkh rsìudwlrqqhooh/ Fuìglw O|rqqdlv/ Zrunlqj Sdshu

^45` Hpeuhfkwv/ S1/ F1 No sshoehuj hw W1 Plnrvfk ^4<<:`/ Prghoolqj H{wuhpdo Hyhqwv iru Lqvxudqfh dqg
Ilqdqfh/ Vsulqjhu0Yhuodj/ Ehuolq

^46` Krhxqj V1/ J1 Ulerxohw hw W1 Urqfdool ^4<<<`/ Ohv ulvtxhv gh pdufkì � Uìjohphqwdwlrqv/ phvxuhv hw
sudwltxhv/ Jurxsh gh Uhfkhufkh Rsìudwlrqqhooh/ Fuìglw O|rqqdlv/ grfxphqw lqwhuqh

^47` Mrh/ K1 ^4<<:`/ Pxowlyduldwh Prghov dqg Ghshqghqfh Frqfhswv/ Prqrjudskv rq Vwdwlvwlfv dqg Dssolhg
Suredelolw|/ :6/ Fkdspdqq ) Kdoo/ Orqgrq

^48` Ohjudv/ M1^5333`/ Ghvljqlqj vwuhvv vfhqdulrv iru looltxlg pdunhwv/ Gluhfwlrq gh od Uhfkhufkh hw gh o*Lqqryd0
wlrq/ Fuìglw Frpphufldo gh Iudqfh/ qrwhv

^49` Ohjudv/ M1 hw I1 Vrxsì ^4<<<`/ Ghvljqlqj pxowlyduldwh vwuhvv vfhqdulrv = dq h{wuhph ydoxh dssurdfk/
Gluhfwlrq gh od Uhfkhufkh hw gh o*Lqqrydwlrq/ Fuìglw Frpphufldo gh Iudqfh/ qrwhv

^4:` Orqjlq/ I ^4<<<` Vwuhvv whvwlqj = d phwkrg edvhg rq h{wuhp ydoxh wkhru|/ HVVHF/ Uhvhdufk Sdshu

^4;` Qhovhq/ U1E1 ^4<<<`/ Dq Lqwurgxfwlrq wr Frsxodv/ Vsulqjhu Yhuodj/ Qhz \run

^4<` Vwudhwpdqv/ V1 ^4<<<`/ H{wuhph �qdqfldo uhwxuqv dqg wkhlu frpryhphqwv/ Hudvpxv Xqlyhuvlw| Urwwhugdp*v
Wkhvlv/ Wlqehujhq Lqvwlwxwh Uhvhdufk Vhulhv/ 4;4

^53` Vwudhwpdqv/ V1 ^5333`/ Vslooryhuv lq �qdqfldo pdunhwv/ Iuhh Xqlyhuvlw| Dpvwhugdp/ Zrunlqj Sdshu
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