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Wdeoh ghv pdwlëuhv
314 Lqwurgxfwlrq jìqìudoh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 64 V|vwëphv g*dwwhqwh dyhf udsshov hw sdqqhv 9414 Lqwurgxfwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9415 V|vwëphv g*dwwhqwh dyhf udsshov 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :41514 Ghvfulswlrq gx prgëoh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :41515 H{hpsohv gh v|vwëphv prgìolvìv sdu ohv �ohv g*dwwhqwh dyhfudsshov 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <41516 Prgëohv pdunrylhqv dyhf udsshov 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <41517 Prgëohv vhpl0pdunrylhqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44416 Prgëoh gh �ohv g*dwwhqwh dyhf udsshov hw sdqqhv 1 1 1 1 1 1 1 1 1 1 1 1 4941614 Ghvfulswlrq gx prgëoh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4941615 Sìulrgh gh vhuylfh irqgdphqwdoh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4941616 Prgëoh dyhf rswlrq srxu txlwwhu oh v|vwëph 1 1 1 1 1 1 1 1 1 1 1 4:41617 Fdofxo ghv suredelolwìv olplwhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<41618 Gìfrpsrvlwlrq vwrfkdvwltxh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5541619 Dxwuhv prgëohv dyhf sdqqhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 57417 Frqfoxvlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 585 Dqdo|vh sdu pd{lpxp g*hqwurslh ghv v|vwëphv gh �ohv g*dwwhqwh 59514 Lqwurgxfwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 59515 Irupdolvph gx pd{lpxp g*hqwurslh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5:516 Pd{lpxp g*hqwurslh hw v|vwëphv gh �ohv g*dwwhqwh 1 1 1 1 1 1 1 1 1 1 1 5<51614 Vroxwlrq gh v|vwëph sdu od pìwkrgh PH 1 1 1 1 1 1 1 1 1 1 1 1 5<51615 Gìwhuplqdwlrq gh od glvwulexwlrq gh od orqjxhxu gh od �oh J2J24sdu Pd{lplvdwlrq g*Hqwurslh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6351616 Gìwhuplqdwlrq gh od irqfwlrq gh ghqvlwì gh suredelolwì gh od�oh J2J24 sdu pd{lplvdwlrq g*hqwurslh 1 1 1 1 1 1 1 1 1 1 1 1 1 65517 Dssolfdwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6751714 Surfhvvxv gh qdlvvdqfh hw gh pruw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6751715 Od �oh P2J24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6751716 Od �oh J2P24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6851717 Od �oh J2JH24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6851718 Od �oh JH2J24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 69
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518 Frqfoxvlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:6 Dssur{lpdwlrq sdu od wkìrulh gh o*lqirupdwlrq g*xqh �oh P2J24dyhf udsshov vrxplvh ã ghv sdqqhv 6;614 Lqwurgxfwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6;615 Dssur{lpdwlrqv g*xqh �oh P2J24 dyhf udsshov 1 1 1 1 1 1 1 1 1 1 1 1 1 6<61514 Ghvfulswlrq gx prgëoh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6<61515 Dssur{lpdwlrq gh suhplhu ruguh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7361516 Dssur{lpdwlrq gh vhfrqg ruguh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 76616 Dssur{lpdwlrq g*xqh �oh P2J24 dyhf udsshov vrxplvh ã ghv sdqqhv 1 7961614 Ghvfulswlrq gx prgëoh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7961615 Dssur{lpdwlrq gh suhplhu ruguh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7;61616 Dssur{lpdwlrq gh vhfrqg ruguh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 83617 Frqfoxvlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 857 Ydolgdwlrq ghv dssur{lpdwlrqv 86714 Lqwurgxfwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 86715 V|vwëph P2J24 dyhf udsshov 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8671514 Vhuylfh gh orl h{srqhqwlhooh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8771515 Vhuylfh gh orl jdppd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8971516 Vhuylfh gh orl k|shu0h{srqhqwlhooh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8;716 V|vwëph P2J24 dyhf udsshov hw vhuyhxu qrq �deoh 1 1 1 1 1 1 1 1 1 1 1 8<71614 Vhuylfh gh orl h{srqhqwlhooh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8<71615 Vhuylfh gh orl jdppd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9771616 Vhuylfh gh orl k|shu0h{srqhqwlhooh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9:717 Olvwh ghv judskhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :38 Frqfoxvlrq ::
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314 Lqwurgxfwlrq jìqìudohOhv prgëohv gh �ohv g*dwwhqwh vrqw uhfrqqxv odujhphqw frpph rxwlo sxlvvdqwsrxu o*dqdo|vh hw o*rswlplvdwlrq gh shuirupdqfhv ghv v|vwëphv ã  x{ glvfuhw/ whov txhohv v|vwëphv lqirupdwltxhv hw ohv uìvhdx{ gh frppxqlfdwlrq1 O*dqdo|vh vwrfkdvwltxh+wkìrulh ghv �ohv g*dwwhqwh h{dfwhv ^57/5:`/ pìwkrghv g*dssur{lpdwlrq ^:7`/, hw soxvuìfhpphqw/ o*dqdo|vh rsìudwlrqqhooh ^67`/ grqqhqw xqh vwuxfwxuh frqyhqwlrqqhooh ghirupxodwlrq hw uìvroxwlrq ghv prgëohv gh �ohv g*dwwhqwh1Fhshqgdqw/ pdojuì ohv hvvdlv shuvlvwdqwv gh jìqìudolvdwlrq/ txhotxhv sureoëphvghphxuhqw vdqv vroxwlrqv vdwlvidlvdqwhv1 Gh soxv/ od suìflvlrq ghv vroxwlrqv dssur{l0pdwlyhv shxw0íwuh d�hfwìh/ vrlw oruvtx*hoohv vrqw edvìhv vxu ghv khxulvwltxhv lqwxlwlyhv^5</84`/ rx hqfruh gìyhorssìhv iruphoohphqw/ fh txl shxw frpsoltxhu o*dssolfdelolwìhw od frpsuìkhqvlrq gh fhoohv fl hq sudwltxh1 Hq sduwlfxolhu/ o*dssur{lpdwlrq gh gl�x0vlrq ^:7` d ìwì xq vxffëv gdqv vhv dssolfdwlrqv dx{ uìvhdx{ gh �ohv g*dwwhqwh rxyhuwvhw ã judqg wud�f/ pdlv fhfl q*d sdv ìwì jìqìudohphqw oh fdv gdqv o*dqdo|vh ghv uìvhdx{ihupìv1O*xqh ghv h{ljhqfhv ohv soxv irqgdphqwdohv gdqv o*dqdo|vh ghv v|vwëphv gh �ohvg*dwwhqwh vhud od surylvlrq g*xqh lqwhusuìwdwlrq frqydlqfdqwh srxu xqh suredelolwìdvvljqìh/ lqgìshqgdqwh ghv k|srwkëvhv duelwudluhv1 Gdqv xq frqwh{wh soxv jìqìudo/fh fulwëuh ìwì od prwlydwlrq ghuulëuh oh sulqflsh gh �udlvrq lqvx!vdqwh� grqqìh sduEhuqrxool hq 4:46/ txl glw =40 Xqh suredelolwì dvvljqìh hvw xq ìwdw g*lqirupdwlrq/50 Ohv uìvxowdwv g*xq ìyìqhphqw vhurqw frqvlgìuìv lqlwldohphqw ìtxlsuredeohvã prlqv tx*lo |*dlw xqh ìylghqfh gh shqvhu dxwuhphqw1Md|qhv ^7:/7;` ìwhqg fh sulqflsh hq xwlolvdqw oh frqfhsw gh o*hqwurslh irqfwlrq0qhooh/ frpph xqh phvxuh gh od txdqwlwì g*lqfhuwlwxgh lqwurgxlwh dxsdudydqw gdqv odwkìrulh gh o*lqirupdwlrq sdu Vkdqqrq ^:9`1 Fh w|sh g*dssurfkhv hvw dxmrxug*kxl wuëvìwxglì hq uhodwlrq dyhf glyhuv sureoëphv g*lqwhooljhqfh duwl�flhooh +Prgëoh g*lqfhuwl0wxgh,/ pdlv ìjdohphqw gdqv ohv sureoëphv g*ìydoxdwlrq gh shuirupdqfhv ghv v|vwëphvlqirupdwltxhv/ gh frppxqlfdwlrq/ gh surgxfwlrq111Gdqv fhwwh ghuqlëuh gìfhqqlh/ lo |*dydlw xq lqwìuíw furlvvdqw gdqv o*dssolfdwlrqgx Sulqflsh gx Pd{lpxp g*Hqwurslh +SPH, vxu ohv v|vwëphv gh �ohv g*dwwhqwh1 FhSulqflsh ^:;` hvw o*xqltxh pìwkrghv g*lqiìuhqfh fruuhfwh/ srxu o*hvwlpdwlrq ghv glvwul0exwlrqv gh suredelolwìv ìwdqw grqqìh xqh lqirupdwlrq hq whuph gh ydohxuv pr|hqqhvfrqqxhv1 O*xwlolvdwlrq gh fh sulqflsh gdqv ohv v|vwëphv gh prgìolvdwlrq d ìwì dssoltxìsdu soxvlhxuv dxwhxuv ^;5/:</6:/7;`1 Soxv uìfhpphqw oh sulqflsh d ìwì xwlolvì srxuo*dqdo|vh ghv �ohv ã fdsdflwì �qlh ^95` hw uìvhdx{ gh �ohv g*dwwhqwh jìqìudohv ^94/95`/frpph lo d ìwì ìwhqgx dx{ �ohv soxv vsìfl�txhv J2J24 dyhf fodvvh gh sulrulwìv/111hwf+yrlu ^9:`,1O*ìwxgh ghv prgëohv gh �ohv g*dwwhqwh dyhf udsshov uhprqwh gìmã dx{ wudydx{ ghNrvwhq ^93` hw Forv ^65`1 Lo idxw dwwhqguh 4<8: srxu yrlu sxeolhu o*duwlfoh gh Fr0khq ^66`/ oruv gh od prgìolvdwlrq g*xq fhqwudo wìoìskrqltxh1 Fhw duwlfoh frqwlhqw xqhdqdo|vh v|vwìpdwltxh gx prgëoh pdunrylhq P2P2p1 Fh q*hvw txh yhuv ohv dqqìhv
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4<:304<;3 tx*rq shxw frqvwdwhu xq uhjdlq g*lqwìuíw srxu fhwwh fdwìjrulh gh prgëoh1Fhfl hq udlvrq gh qrxyhdx{ gìyhorsshphqwv whfkqrorjltxhv ghv v|vwëphv gh wìoìfrp0pxqlfdwlrq hw o*xwlolvdwlrq lqwhqvlyh ghv uìvhdx{ orfdx{1 Ohv v|vwëphv dyhf udsshovshuphwwhqw hq h�hw gh plhx{ prgìolvhu ghv surwrfrohv vsìfl�txhv gh frppxqlfd0wlrq/ sdu h{hpsoh ^FVPD/ Ulqj0edfn0zkhq0iuhh/ Uhshdw0odvw0qxpehu/ Dxwr uhshdw`1Uìfhpphqw/ ghx{ duwlfohv gh v|qwkëvh vxu ohv v|vwëphv dyhf udsshov/ \dqj hw Whp0sohwrq ^;9`/ Idolq ^75` rqw ìwì sxeolìv gdqv od uhyxh �Txhxhlqj V|vwhpv/ Wkhru| )Dssolfdwlrqv �1 Qrxv uhqyr|rqv ìjdohphqw ã od v|qwkëvh suìvhqwìh sdu D1Dlvvdql hqfrqiìuhqfh soìqlëuh dx{ mrxuqìhv gh vwdwlvwltxhv dssoltxìhv/ Dojhu/ 4904; Dyulo 4<<7^:`1Sdupl ohv wudydx{ vxu oh vxmhw/ wuëv shx gh prgëohv suhqqhqw hq frpswh od �del0olwì gx vhuyhxu/ Dlvvdql ^50;`/ Nxonduql hw Fkrl ^:3`/ \dqj hw Ol ^;:`/ Duwdohmr ^49`1Fhv prgëohv vrqw g*dloohxuv ìwxglìv vrxv ghv k|srwkëvhv wuëv uhvwulfwlyhv1 +h{srqhq0wldolwì gh fhuwdlqhv glvwulexwlrqv sdudpìwultxhv/ sdv gh frqwudlqwhv vxu od fdsdflwìg*ruelwh,1 Fhv ghuqlëuhv gìfhqqlhv/ lo hvw dssdux gdqv od olwwìudwxuh ghv �ohv g*dwwhqwhghv pìwkrghv g*dssur{lpdwlrq d|dqw shuplv g*dyrlu ghv hvwlpdwlrqv txdqwlwdwlyhv hwtxdolwdwlyhv ghv fdudfwìulvwltxhv ghv prgëohv ìwxglìv1 Ohv pìwkrghv gh frpsdudlvrqvvwrfkdvwltxhv txl frqgxlvhqw ã ghv lqìjdolwìv vwrfkdvwltxhv hq whuph gh pdmrudwlrqrx gh plqrudwlrq vrqw gìyhorssìhv gdqv oh exw g*dyrlu ghv hvwlpdwlrqv txdolwdwlyhv1O*xwlolvdwlrq gh fhv pìwkrghv shuphw g*ìwxglhu oh frpsruwhphqw ghv hvwlpdwlrqvirxuqlhv g*xq prgëoh frpsoh{h hq ohv frpsdudqw dx{ fdudfwìulvwltxhv g*xq prgëohsoxv vlpsoh grqw ohv fdudfwìulvwltxhv vrqw gìwhuplqìhv1G*dxwuhv pìwkrghv g*dssur{lpdwlrq srxu fh w|sh gh prgëoh rqw ìwì gìyhors0sìv fhv ghuqlëuhv dqqìhv1 Gdqv ^47/48`/ rq xwlolvh ohv pìwkrghv gh gl�xvlrq txlshuphwwhqw g*dqdo|vhu oh uìjlph fkdujì1 Gdqv ^;/:6`/ lo hvw rewhqx ghv lqìjdolwìvhw eruqhv srxu fhuwdlqhv fdudfwìulvwltxhv gx v|vwëph pr|hqqdqw ohv whfkqltxhv ghfrpsdudlvrqv vwrfkdvwltxhv1O*dssurfkh sdu pd{lplvdwlrq g*hqwurslh/ shuphw g*rewhqlu ghv hvwlpdwlrqv ghvglvwulexwlrqv gh suredelolwìv gh prgëohv soxv jìqìudx{1 Fh w|sh gh irupdolvph irxu0qlw ghv irupxohv vlpsohv ã lpsoìphqwhu srxu ghv fdv uhodwlyhphqw frpsoh{hv/ oã rü odvhxoh dowhuqdwlyh vhudlhqw ghv pìwkrghv qxpìultxhv oderulhxvhv rx ghv h{sìulhqfhvgh vlpxodwlrqv frþwhxvhv1 Fhwwh dssurfkh d ìwì xwlolvìh fhv ghuqlëuhv dqqìhv srxuohv v|vwëphv dyhf udsshov1 Flwrqv gdqv fh vhqv ohv wudydx{ gh Idolq/ Pduwlq Gld} hwDuwdohmr ^78`/ Duwdohmr hw Jrph}0Fruudo ^4;`1 Gdqv wrxv fhv wudydx{/ oh vhuyhxu hvwvxssrvì devroxphqw �deoh1Gdqv fhwwh wkëvh/ qrxv ìwxglrqv o*dssolfdwlrq gx irupdolvph gx Pd{lpxp g*Hq0wurslh +PH,/ d o*ìwxgh gh sureoëphv g*dwwhqwh dyhf udsshov oruvtxh oh vhuyhxu hvwvxmhw ã ghv sdqqhv rx lqwhuuxswlrqv gh vhuylfh1 Hooh hvw rujdqlvìh dxwrxu gh txdwuhfkdslwuhv1� Oh suhplhu fkdslwuh frpsruwh xqh v|qwkëvh vxu ohv prgëohv g*dwwhqwh dyhf uds0shov/ | frpsulv oh fdv ghv prgëohv rü oh vhuyhxu q*hvw sdv �deoh/ hw dfwxdolvdqwfhoohv gh Idolq ^75`/ Duwdohmr ^53`/ Whpsohwrq ^;4` hw dxvvl xqh prqrjudsklhgh Idolq hw Whpsohwrq ^79`1
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� Gdqv oh vhfrqg fkdslwuh/ qrxv suìvhqwrqv xqh ghvfulswlrq gx irupdolvph gxpd{lpxp g*hqwurslh hw xqh dqdo|vh vxu o*dssolfdwlrq gh fhwwh pìwkrgh gdqvohv v|vwëphv gh �ohv g*dwwhqwh jìqìudohv1� Oh wurlvlëph fkdslwuh hvw frqvdfuì ã o*dssur{lpdwlrq sdu od wkìrulh gh o*lqiru0pdwlrq ghv glvwulexwlrqv vwdwlrqqdluhv ghv ìwdwv g*xqh �oh P2J24 dyhf udsshovvrxplvh ã ghv sdqqhv1 Qrxv frpphqêrqv sdu dssur{lphu oh v|vwëph P2J24dyhf udsshov/ vdqv lqwhuuxswlrqv/ fh txl qrxv udpëqh dx{ uìvxowdwv gh Idolq/Pduwlq hw Duwdohmr ^78`1 Qrxv ìwxglrqv ohv fdv rü lo hvw srvvleoh g*rewhqlu xqhvroxwlrq h{solflwh ghv pxowlsolfdwhxuv gh Odjudqjh1 Hqvxlwh/ hq vxssrvdqw txhohv prphqwv gh vhfrqg ruguh gh od glvwulexwlrq vwdwlrqqdluh ghv ìwdwv vrqwgrqqìv/ qrxv doorqv qrxv uìiìuhu ã xqh vroxwlrq qxpìultxh1 Hq�q/ gh od píphpdqlëuh qrxv frqvlgìurqv oh fdv soxv jìqìudo gh �ohv P2J24 dyhf udsshov hwsdqqhv1� Oh txdwulëph fkdslwuh hq�q hvw frqvdfuì dx{ uìvxowdwv gh vlpxodwlrqv gh o*ds0sur{lpdwlrq/ hq ìwdeolvvdqw xqh frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw ohvdssur{lpdwlrqv sdu pd{lplvdwlrq g*hqwurslh gh suhplhu hw gh vhfrqg ruguh1
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Fkdslwuh 4V|vwëphv g*dwwhqwh dyhf udsshov hwsdqqhv
414 LqwurgxfwlrqGdqv fh fkdslwuh/ qrxv doorqv sdvvhu hq uhyxh fhuwdlqv uìvxowdwv frqvdfuìv dx{ pr0gëohv gh �ohv g*dwwhqwh dyhf udsshov > pdunrylhqv hw vhpl0pdunrylhqv/ d�q gh plhx{vrxoljqhu o*lqwìuíw ghv pìwkrghv g*dssur{lpdwlrq xwlolvìhv gdqv fh pìprluh1 Fhwwhv|qwkëvh dfwxdolvh fhoohv gh Idolq ^75`/ Duwdohmr ^53`/ Whpsohwrq ^;4`1Od wkìrulh fodvvltxh ghv �ohv g*dwwhqwh hqylvdjh ghx{ pdqlëuhv gh uìvrxguh ohfrq lw txl vh surgxlw oruvtx*xq folhqw duulydqw gdqv oh v|vwëph/ wurxyh oh vhuyhxurffxsì =� oh folhqw duulyì vh sodfh gdqv od �oh g*dwwhqwh hw dwwhqg vrq wrxu vhorq o*xqh ghvglvflsolqhv = ILIR/ OLIR rx Udqgrp1� oh folhqw shxw txlwwhu oh v|vwëph gì�qlwlyhphqw1 F*hvw oh v|vwëph fodvvltxhg*Huodqj +dyhf uhixv rx dyhf shuwh,1Xqh vlwxdwlrq lqwhupìgldluh hqylvdjh od srvvlelolwì srxu oh folhqw eortxì gh srx0yrlu udsshohu xowìulhxuhphqw ã ghv lqwhuydoohv gh whpsv doìdwrluhv/ fh tx*rq dsshoohv|vwëphv dyhf udsshov rx hqfruh dyhf uìsìwlwlrq g*dsshov1 Ohv suhplëuhv whqwdwlyhvuljrxuhxvhv vxu ohv v|vwëphv dyhf udsshov uhprqwhqw dx{ wudydx{ gh Nrvwhq^93`/Forv^65`/ Zlonlqvrq^;8`/ hw Frkhq^66`/ oruv gh od prgìolvdwlrq gx vhuylfh g*derq0qìv gdqv xq fhqwudo wìoìskrqltxh1 Fh w|sh gh v|vwëph shxw ìjdohphqw prgìolvhu ohvhuylfh ghv dylrqv ã o*dwwhuulvvdjh gdqv xq dìursruw +g*rü o*ruljlqh gx whuph �hqwuhuhq ruelwh�,/ rx oh frpsruwhphqw ghv surfhvvxv +wåfkhv/ surjudpphv/111,/ gdqv xquìvhdx lqirupdwltxh frqvwlwxì g*xq ruglqdwhxu fhqwudo hw g*xq hqvhpeoh gh sìulskì0ultxhv +whuplqdx{,/ rx dxvvl oh surwrfroh FVPD +Fduulhu Vhqvh Pxowlsoh Dffhvv,^64`/g*dxwuhv h{hpsohv vrqw flwìv gdqv ^83` hw ^88`1Gdqv od suhplëuh vhfwlrq gh fh fkdslwuh rq grqqh xqh ghvfulswlrq pdwkìpdwltxhg*xq prgëoh gh �ohv g*dwwhqwh dyhf udsshov1 Ghv h{hpsohv sudwltxhv prgìolvìv sdufh w|sh gh v|vwëph g*dwwhqwh vrqw grqqìv gdqv fhwwh vhfwlrq hw rq wurxyh dxvvl ohv
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gì�qlwlrqv ghv prgëohv pdunrylhqv hw vhpl0pdunrylhqv/ dyhf udsshov1 Xqh ghvfuls0wlrq vxu ohv prgëohv g*dwwhqwh dyhf udsshov hw sdqqhv hvw grqqìh gdqv od ghx{lëphvhfwlrq1
415 V|vwëphv g*dwwhqwh dyhf udsshov41514 Ghvfulswlrq gx prgëohXq v|vwëph gh �ohv g*dwwhqwh dyhf udsshov hvw xq v|vwëph frpsrvì gh6 vhuyhxuvlghqwltxhv hw lqgìshqgdqwv E6 � ��/ hw gh r � 6 srvlwlrqv g*dwwhqwhv +r � 6�/ hwg*xqh ruelwh gh fdsdflwì �qlh rx lq�qlh1V*lo | d xq rx soxvlhxuv vhuyhxuv oleuhv/ xq folhqw txl duulyh hvw lppìgldwhphqw sulvhq fkdujh sdu o*xq gh fhv vhuyhxuv1 Vlqrq lo uhmrlqw od �oh g*dwwhqwh/ v*lo |d xqh srvlwlrqg*dwwhqwh oleuh1 Sdu dloohxuv vl wrxv ohv vhuyhxuv hw wrxwhv ohv srvlwlrqv g*dwwhqwh vrqwrffxsìv/ lo txlwwh gì�qlwlyhphqw oh v|vwëph dyhf xqh suredelolwì ��Mfc rx elhq hqwuhhq ruelwh dyhf od suredelolwì Mf1 Lo ghylhqw doruv xqh vrxufh g*dsshov vhfrqgdluhvhw lo uhwhqwhud vd fkdqfh dsuëv xqh gxuìh doìdwrluh1 Ohv folhqwv txl uhylhqqhqw hwudsshoohqw srxu vhuylfh vrqw glwv �hq ruelwh�1 Vl o*ruelwh hvw ã fdsdflwì �qlh hw vdwxuìh/oh folhqw txl wurxyh wrxv ohv vhuyhxuv hw srvlwlrqv g*dwwhqwh rffxsìv/ ã vrq duulyìh/ vhudfrqwudlqw gh txlwwhu oh v|vwëph vdqv íwuh vhuyl1 Wrxw folhqw gh o*ruelwh/ dsshoì folhqwvhfrqgdluh/ hvw vxssrvì udsshohu srxu oh vhuylfh ã ghv lqwhuydoohv gh whpsv doìdwrluhv/fhv folhqwv vhfrqgdluhv vrqw wudlwìv frpph ghv folhqwv sulpdluhv1 F*hvw ã gluh vl xqfolhqw gh o*ruelwh +vhfrqgdluh, udsshooh srxu oh vhuylfh hw wurxyh xq vhuyhxu rx xqhsrvlwlrq g*dwwhqwh oleuh/ lo rffxsh oh vhuylfh rx elhq xqh srvlwlrq gdqv od �oh v*lo q*|d dxfxq vhuyhxu oleuh1 Sdu frqwuh vl wrxv ohv vhuyhxuv hw wrxwhv ohv srvlwlrqv g*dwwhqwhvrqw rffxsìv/ lo txlwwh gì�qlwlyhphqw oh v|vwëph dyhf xqh suredelolwì ��M& +rü &uhsuìvhqwh od nëph whqwdwlyh lqiuxfwxhxvh, rx elhq lo uhmrlqw o*ruelwh +vl hooh q*hvw sdvvdwxuìh, dyhf xqh suredelolwì M&1Oh vfkìpd jìqìudo g*xq v|vwëph dyhf udsshov hvw grqqì sdu od �jxuh +�j 414,1

Uhpdutxh = Oh prgëoh gìfulw fl0ghvvxv/ hw xq prgëoh jìqìudo1 Soxvlhxuv v|v0wëphv gh �ohv g*dwwhqwh dyhf udsshov shxyhqw íwuh frqvlgìuìv frpph ghv fdv sdu0wlfxolhuv/ whov txh = ohv v|vwëphv vdqv srvlwlrqv g*dwwhqwh hw ohv v|vwëphv ã xq vhxovhuyhxu1
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41515 H{hpsohv gh v|vwëphv prgìolvìv sdu ohv �ohv g*dwwhqwhdyhf udsshovOhv v|vwëphv lqirupdwltxhv ã whpsv uìhoFrqvlgìurqv xq v|vwëph lqirupdwltxh ã whpsv uìho gdqv ohtxho lo | d 6 sruwv hwr whuplqdx{ +r � 6,1Srxu od frqqh{lrq g*xq whuplqdo ã o*ruglqdwhxu fhqwudo/ xq vhxo sruw grlw íwuh xwl0olvì xqltxhphqw1 Ohv ìwxgldqwv duulyhqw dx fhqwuh gh fdofxo srxu xwlolvhu o*ruglqdwhxufhqwudo shqgdqw xqh gxuìh gh whpsv doìdwrluh1 Xq ìwxgldqw txl duulyh grlw g*derugwurxyhu xq whuplqdo oleuh srxu vh frqqhfwhu/ v*lo q*hq h{lvwh dxfxq/ o*ìwxgldqw whqwhudvd fkdqfh dsuëv xq lqwhuydooh gh whpsv/ sdu frqwuh v*lo wurxyh xq whuplqdo oleuh/ logrlw hqyr|hu ghv frppdqghv srxu ghpdqghu od frqqh{lrq ã o*ruglqdwhxu1 V*lo | d xqsruw oleuh/ oh whuplqdo hvw frqqhfwì ã o*ruglqdwhxu/ dxwuhphqw/ od uhtxíwh vhud plvhgdqv od �oh g*dwwhqwh hw o*ìwxgldqw grlw dwwhqguh mxvtx*ã fh tx*lo |*dlw xq sruw oleuhsrxu oxl1Fh v|vwëph shxw0íwuh prgìolvì sdu xqh �oh g*dwwhqwh dyhf udsshov ã soxvlhxuv vhu0yhxuv/ ã r srvlwlrqv g*dwwhqwh hw ã xqh ruelwh gh wdlooh lq�qlh1 Ohv sruwv fruuhvsrqghqwdx{ vhuyhxuv hw ohv whuplqdx{ dx{ srvlwlrqv g*dwwhqwh1
Oh surwrfroh gh frppxqlfdwlrq FVPD ^89`Gdqv ohv whuplqdx{ orfdx{ vh sduwdjhdqw xq exv xqltxh/ o*xq ghv surwrfrohv ghfrppxqlfdwlrq oh soxv jìqìudohphqw xwlolvì hvw dsshoì qrq0shuvlvwdqw FVPD +FduulhuVhqvh Pxowlsoh Dffhvv,/ f*hvw xqh pìwkrgh g*dffëv ã xq uìvhdx orfdo1Xq uìvhdx orfdo vlpsoh hvw frpsrvì gh vwdwlrqv rx gh whuplqdx{ lqwhufrqqhfwìvsdu xq exv xqltxh/ txl hvw oh fdqdo gh frppxqlfdwlrq1 Dlqvl/ ohv vwdwlrqv frppx0qltxhqw ohv xqh dyhf ohv dxwuhv yld oh exv txl hvw shxw0íwuh xwlolvì sdu xqh vhxoh vwdwlrqã od irlv1 Xqh whooh dufklwhfwxuh gh uìvhdx g*ruglqdwhxu orfdo hvw dsshoìh dufklwhfwxuhhq exv1Ghv phvvdjhv gh orqjxhxuv yduldeohv duulyhqw dx{ vwdwlrqv gx prqgh h{wìulhxu1 Hquhfhydqw oh phvvdjh/ od vwdwlrq oh gìfrxsh hq xq qrpeuh �ql gh sdtxhwv gh orqjxhxu�{h/ hw frqvxowh lppìgldwhphqw oh exv srxu yrlu v*lo hvw rffxsì rx elhq oleuh1 Vl ohexv hvw oleuh/ o*xq gh fhv sdtxhwv hvw wudqvplv yld fh exv ã od vwdwlrq gh ghvwlqdwlrqhw ohv dxwuh sdtxhwv vrqw vwrfnìv gdqv oh wdpsrq +srvlwlrq g*dwwhqwh, hw od vwdwlrqshxw uhfrqvxowhu oh exv dsuëv xqh fhuwdlqh sìulrgh doìdwrluh1Fh sureoëph shxw0íwuh prgìolvì frpph xq v|vwëph g*dwwhqwh dyhf udsshov ã xqvhxo vhuyhxu/ txl hvw oh exv/ hw ohv wdpsrqv ghv vwdwlrqv uhsìvhqwhqw o*ruelwh1 Fhv|vwëph hvw gìfulw gdqv oh vfkìpd gh od �jxuh +�j 415,1
41516 Prgëohv pdunrylhqv dyhf udsshovVrlw xq v|vwëph ã 6 vhuyhxuv E6 � ��� Ohv folhqwv duulyhqw vhorq xq surfhvvxvgh Srlvvrq gh wdx{ b1 Vl xq dssho sulpdluh wurxyh dx prlqv xq vhuyhxu oleuh/ lo hvw
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lppìgldwhphqw sulv hq fkdujh hw txlwwh oh v|vwëph dsuëv dyrlu dfkhyì vrq vhuylfh1Vlqrq/ f*hvw0ã0gluh v*lo wurxyh wrxv ohv vhuyhxuv rffxsìv/ lo uhmrlqw o*ruelwh hw ghylhqwvrxufh g*dsshov vhfrqgdluhv ^66`1 Oh whpsv gh vhuylfh hvw h{srqhqwlho gh wdx{ D1 Odgxuìh hqwuh ghx{ udsshov vxffhvvliv g*xqh píph vrxufh vhfrqgdluh hvw h{srqhqwlhoohgh wdx{ w�O*ìwdw gx v|vwëph shxw0íwuh gìfulw sdu oh surfhvvxv pdunrylhq krprjëqhfE|� ' i�E|�c �E|�j c vxu H@ifc �c ���c6j 
 Q/ rü�E|� ' qrpeuh gh folhqwv hq frxuv gh vhuylfh ã od gdwh |/�E|� ' qrpeuh gh folhqwv hq ruelwh ã od gdwh |1Vrlw ���E|� ' R E�E|� ' �c�E|� ' �� c dyhf � ' fc �c ����c6 hw � � f1Ohv frqglwlrqv g*h{lvwhqfh g*xq uìjlph vwdwlrqqdluh rqw ìwì ìwdeolhv sdu Idolq^6<`1 Gdqv fh fdv/ ohv olplwhv *�4|<"���E|� ' ���c h{lvwhqw/ hw rq prqwuh tx*doruv odglvwulexwlrq olplwh i���j oruvtxh w �$ 4 hvw xq v|vwëph dyhf dsshov lqvwdqwdqìv+fodvvltxh dyhf dwwhqwh,/ hw oruvtxh w �$ f/ hvw xq v|vwëph g*Huodqj +dyhf uhixv,1Ohv wdx{ gh wudqvlwlrqv gx surfhvvxv fE|� gh o*ìwdw E�c �� yhuv o*ìwdw E&c ,� vrqwgrqqìhv sdu =Srxu f � � � 6� �
���E&c ,� '

;AAAA?AAAA=
b vl E&c ,� ' E�n �c ��c�D vl E&c ,� ' E�� �c ��c�w vl E&c ,� ' E�n �c � � ��c�Ebn �D n �w� vl E&c ,� ' E�c ��cf vlqrq1Srxu � ' 6/

���E&c ,� '
;AA?AA=

b vl E&c ,� ' E6c � n ��c6D vl E&c ,� ' E6� �c ��c�Ebn6D� vl E&c ,� ' E6c ��cf vlqrq1Gdqv oh fdv sduwlfxolhu rü 6 ' �/ rq prqwuh txh od frqglwlrq g*hujrglflwì hvw4 ' bD 	 �c doruv ohv suredelolwìv vwdwlrqqdluhv ��� h{lvwhqw hw rq prqwuh tx*hoohvvxlyhqw xqh orl elqrpldoh qìjdwlyh ^75`1
�f� ' 4��-w� �3�\

�'f Ebn �w� E�� 4�bwn� c
��� ' 4�n��-w� �\

�'� Ebn �w� E�� 4�bwn� �
Wrxwhv ohv phvxuhv gh shuirupdqfh v*rewlhqqhqw doruv vrlw gh pdqlëuh gluhfwh/vrlw ã sduwlu ghv irqfwlrqv jìqìudwulfhv ^66`1 Sdu dloohxuv/ Idolq ^73/74` d ìwxglìoh prgëoh pdunrylhq dyhf udsshov hw srvlwlrqv g*dwwhqwh/ hw d rewhqx ghv uìvxowdwv
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h{solflwhv xqltxhphqw srxu oh fdv g*xq vhxo vhuyhxu1 Oh prgëoh P2P2525 d idlwo*remhw gh o*ìwxgh gh Kdqvfknh ^7<`/ txl d prqwuì txh ohv irqfwlrqv jìqìudwulfhvsduwlhoohv ghv suredelolwìv g*ìwdwv vwdwlrqqdluhv shxyhqw íwuh h{sulpìhv hq whuphvgh irqfwlrqv k|shujìrpìwultxhv jìqìudolvìhv1 Lo d rewhqx ìjdohphqw ghv dojrulwkphvsrxu oh fdofxo ghv ghx{ suhplhuv prphqwv1Gdqv oh fdv rü 6 � 2/ ohv ìtxdwlrqv gh Nroprjrury vrqw frpsoh{hv ã uìvrxguhdqdo|wltxhphqw/ ohv uìvxowdwv glvsrqleohv txl vrqw ìwdeolv gdqv ^66` hw ^7<`/ vrqw gli0�flohphqw h{sorlwdeohv gdqv ohv fdv sudwltxhv1 Srxu fhoã/ hq yxh g*dyrlu ghv uìvxowdwvlqwhusuìwdeohv/ gh qrpeuhxvhv dssurfkhv rqw ìwì sursrvìhv/ hqwuh dxwuhv =Pìwkrghv lwìudwlyhv ^83`1Pìwkrghv qxpìultxhv ^74`/^:5`1Pìwkrghv dv|pswrwltxhv ^75`/^77`1
41517 Prgëohv vhpl0pdunrylhqvOh prgëoh P2J24 dyhf udsshov hvw oh prgëoh oh plhx{ frqqx/ hw lo h{lvwh xqholwwìudwxuh derqgdqwh vxu vhv glyhuvhv sursulìwìv ^75/76/4<`1Gdqv fh v|vwëph/ oh  x{ ghv duulyìhv sulpdluhv hvw srlvvrqlhq gh wdx{ b1 Oh whpsvgh vhuylfh hvw gh orl jìqìudoh gh glvwulexwlrq 8 E�� hw gh wudqvirupìh gh Odsodfh0Vwlhowmhv h8 Er�/ -eEr� : f� Od gxuìh hqwuh ghx{ udsshov vxffhvvliv g*xqh píph vrxufhvhfrqgdluh hvw h{srqhqwlhooh gh wdx{ w� Ohv lqwhuduulyìhv ghv folhqwv sulpdluhv/ ohvlqwhuydoohv hqwuh ohv udsshov uìsìwìv ghv folhqwv vhfrqgdluhv hw oh whpsv gh vhuylfhvrqw vxssrvìv pxwxhoohphqw lqgìshqgdqwv1Fh v|vwëph vhpl0pdunrylhq/ shxw íwuh dqdo|vì juåfh dx{ pìwkrghv g*dqdo|vhvxlydqwhv =
d, Pìwkrgh ghv ìwdshv g*HuodqjHooh d srxu sulqflsh g*dssur{lphu wrxwh orl gh suredelolwì d|dqw xqh wudqvirupìhgh Odsodfh udwlrqqhooh sdu xqh orl gh Fr{ txl srvvëgh od sursulìwì g*devhqfh ghpìprluh1
e, Pìwkrgh gh od fkdñqh gh Pdunry lqgxlwhFhwwh pìwkrgh/ ìoderuìh sdu Nhqgdoo/ frqvlvwh ã fkrlvlu xqh vìtxhqfh g*lqvwdqwv|�c |2c �����c |? +gìwhuplqlvwhv rx doìdwrluhv, who txh oh surfhvvxv lqgxlw if?c ? � fj cf? ' fE|?�c vrlw pdunrylhq hw krprjëqh1
f, Pìwkrgh ghv yduldeohv dx{loldluhvHooh frqvlvwh ã frpsoìwhu o*lqirupdwlrq vxu oh surfhvvxv EfE|��|Df gh whooh pdqlëuhã oxl grqqhu xq fdudfwëuh pdunrylhq1 Dlqvl rq dxud ã ìwxglhu oh surfhvvxv =EfE|�c 1�E|�c 12E|�c ����c 1&E|��|Df c
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rü 1&E|�c E& ' �c 2c ���c ?�c vrqw ghv yduldeohv doìdwrluhv glwhv dx{loldluhv1
g, Pìwkrgh ghv ìyìqhphqwv �fwlivO*lgìh gh od pìwkrgh hvw g*lqwurgxluh ghv ìyìqhphqwv �fwliv/ txl shuphwwhqw ghgrqqhu xqh lqwhusuìwdwlrq suredelolvwh dx{ wudqvirupìhv gh Odsodfh hw dx{ yduldeohvdoìdwrluhv gìfulydqw oh v|vwëph ìwxglì1
h, Pìwkrgh g*dssur{lpdwlrqvRq glvwlqjxh hqwuh dxwuhv =Ghv pìwkrghv dv|pswrwltxhv1O*hvwlpdwlrq sdu eruqhv gh fhuwdlqhv gh vhv fdudfwìulvwltxhv1
i, VlpxodwlrqOd vlpxodwlrq hvw xq surfìgì g*lplwdwlrq duwl�flhooh g*xq surfhvvxv uìho vxu ru0glqdwhxu1 D o*dlgh gh fhwwh lplwdwlrq/ qrxv rewhqrqv ghv grqqìhv vxu oh v|vwëphtxl qrxv shuphwwhqw gh phvxuhu vd shuirupdqfh1 Soxvlhxuv prgëohv gh vlpxodwlrqh{lvwhqw tx*lov vrlhqw vwdwltxhv rx g|qdpltxhv/ gìwhuplqlvwhv rx doìdwrluhv1
Fkdñqh gh Pdunry lqgxlwh gx prgëoh P2J24Qrxv qrxv olplwhurqv gdqv od vxlwh ã od pìwkrgh gh od fkdñqh gh Pdunry lqgxlwh1Fhwwh pìwkrgh udpëqh o*ìwxgh gx surfhvvxv P2J24 dyhf udsshov dx fdv glvfuhw1O*ìwdw gx v|vwëph shxw0íwuh gìfulw ^45/88`/ sdu oh surfhvvxv =

fE|� ' � �E|� vl �E|� ' fci�E|�c �E|�c 1E|�j vl �E|� : fc
rü 1E|� hvw xqh yduldeoh doìdwrluh ã ydohxuv gdqv Unc hw gìvljqdqw =Od gxuìh gh vhuylfh ìfrxoìh ã od gdwh w ^88`1Od gxuìh gh vhuylfh uìvlgxhooh ã od gdwh w ^45`1Hq h�hw/ hq frqvlgìudqw ohv lqvwdqwv E|n? � gh gìsduw gx qëph folhqw/ oh surfhvvxvfE|n? � ' f? vhud uìgxlw ã i�E|n? �c �E|n? �j c sxlvtxh 1E|n? � ' f�Od yduldeoh doìdwrluh f?c txl uhsuìvhqwh oh qrpeuh gh folhqwv gdqv oh v|vwëphmxvwh dsuëv o*lqvwdqw E|n? �c hvw xqh fkdñqh gh Pdunry ã whpsv glvfuhw1 Rq frqvlgëuhoh surfhvvxv i{?j?Df c uhsuìvhqwdqw oh qrpeuh g*duulyìhv sulpdluhv gxudqw oh vhuylfhgx qëph folhqw/ ohv yduldeohv {? vrqw lqgìshqgdqwhv hqwuh hoohv/ ohxu glvwulexwlrqfrppxqh hvw =

� E{? ' &� ' n"]
f i TE�b%�Eb%�&&- _8 E%��
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Rq d o*ìtxdwlrq gh uìfxuuhqfh vxlydqwh =f?n� ' f? � B? n{?n�c ? 5 Q�dyhf B? od yduldeoh gh Ehuqrxool =
B? ' � � vl oh folhqw txl txlwwh oh v|vwëph ã o*lqvwdqw |?n� surylhqw gh o*ruelwh/f vl oh folhqw txl txlwwh oh v|vwëph ã o*lqvwdqw |?n� surylhqw gh o*h{wìulhxu1

� EB? ' �*f? ' &� ' &wbn &w c� EB? ' f*f? ' &� ' bbn &w �rü w hvw oh wdx{ gh udsshov1
Uìjlph wudqvlwrluhOhv suredelolwìv gh wudqvlwlrqv hq xq sdv gh od fkdñqh gh Pdunryf? vrqw grqqìhvsdu =

�?6 ' � Ef&n� ' 6*f& ' ?� ' bbn ?wg63? n ?wbn ?wg63?n�cdyhf
g, ' n"]

f i TE�b%�Eb%�,,- _8 E%�c ;, � f�
Uìjlph vwdwlrqqdluh

Oruvtxh 4 ' b n"U
f d�� 8 E%�o _% 	 �c doruv od fkdñqh gh Pdunry/ f? dgphw xqhglvwulexwlrq vwdwlrqqdluh Z& hw rq d =*�4|<"� dfE|� ' &o ' *�4?<"� �fE|n? � ' &� ' Z&cdlqvl od vroxwlrq hujrgltxh gh f? hvw od píph srxu fE|�/ | txhofrqtxh1Oh qr|dx gh wudqvlwlrq gx v|vwëph P2J24 dyhf udsshov v*ìfulw doruv =

��� '
;AAAAAAAA?AAAAAAAA=

n"U
f i TE�b%� Eb%���- _8 E%� vl � ' fc
�wbn�w n"U

f i TE�b%�_8 E%� vl � ' � n �c
�wbn�w n"U

f i TE�b%� Eb%��3�n�E�3�n��- _8 E%� n bbn�w n"U
f i TE�b%� Eb%��3�E�3��- _8 E%� vl � � � � �cf dloohxuv1
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Od irqfwlrq jìqìudwulfh gh od glvwulexwlrq gh suredelolwì gx qrpeuh gh folhqwvgdqv oh v|vwëph hvw grqqìh sdu =
'E5� ' E�� 4� E�� 5�8 W Eb� b5�8 W Eb� b5�� 5 � �E5��E��' �E5� � �E5��E�� c +414,

hw �E5� ' E�� 4� E�� 5�8 W Eb� b5�8 W Eb� b5�� 5 � +415,
Od irupxoh +414, hvw dsshoìh �gìfrpsrvlwlrq vwrfkdvwltxh� gx v|vwëph P2J24 dyhfudsshov1Vl rq qrwh sdu ?r oh qrpeuh pr|hq gh folhqwv gdqv oh v|vwëph/ doruv ?r ' ?"n�crü� hvw od yduldeoh doìdwrluh gh irqfwlrq jìqìudwulfh �E5��E�� c hw ?" hvw oh qrpeuh pr|hqgh folhqwv gdqv oh v|vwëph P2J24 fodvvltxh ILIR1 Od ydolglwì gh fhwwh gìfrpsrvlwlrqã ìwì surxyìh srxu fhuwdlqhv fodvvhv gh prgëohv dyhf udsshov/ ã wlwuh g*h{hpsoh =\dqj hw Whpsohwrq ^;9` rqw prqwuì txh fhwwh gìfrpsrvlwlrq hvw ydodeoh srxu xqv|vwëph grqw od orl ghv duulyìhv hvw jìqìudoh/ Duwdohmr hw Idolq ^4:` rqw grqqì glyhuvhvdssolfdwlrqv gh fhwwh sursulìwì gh gìfrpsrvlwlrq srxu xq v|vwëph g*dwwhqwh dyhfudsshov/ hq sduwlfxolhu/ lov rqw rewhqx =d, Ghv h{suhvvlrqv h{solflwhv ghv prphqwv idfwrulhov gh od wdlooh gh o*ruelwhhw gx qrpeuh gh folhqwv gdqv oh v|vwëph1e, Od ylwhvvh gh frqyhujhqfh gx v|vwëph P2J24 dyhf udsshov yhuv oh v|vwëphP2J24 fodvvltxh/ txdqg oh wdx{ gh udsshov whqg yhuv o*lq�ql1f, Xqh phvxuh gh od �sur{lplwì� hqwuh fhv ghx{ v|vwëphv1Rq grlw qrwhu txh od irupxoh h{solflwh gh od wudqvirupìh gh Odsodfh gx whpsvyluwxho g*dwwhqwh gdqv oh v|vwëph P2J24 dyhf udsshov hvw wuëv frpsoh{h hw fhod uhqggl!floh od suhxyh gh od sursulìwì gh gìfrpsrvlwlrq1 Grqf/ od ydolglwì gh od sursulìwìgh gìfrpsrvlwlrq srxu oh whpsv g*dwwhqwh yluwxho hvw xqh frqmhfwxuh1 Duwdohmr ^4<` drewhqx od gìfrpsrvlwlrq gh od glvwulexwlrq vwdwlrqqdluh hq wurlv frpsrvdqwhv olìhv ãod glvflsolqh gh ydfdqfh/ ohv udsshov hw od glvwulexwlrq gh od wdlooh gx v|vwëph P2J24ruglqdluh1 Idolq/ Duwdohmr hw Pduwlq ^77`/ rqw rewhqx od gìfrpsrvlwlrq vwrfkdvwltxhsrxu ohv v|vwëphv dyhf udsshov hw sulrulwìv/ ohv v|vwëphv dyhf udsshov hw sdqqhv/ ohvv|vwëphv dyhf udsshov hw ydfdqfhv hw duulyìhv sdu jurxshv hw dxvvl gdqv oh fdv ghudsshov qrq h{srqhqwlhov1Ohv fdudfwìulvwltxhv gx v|vwëph P2J24 dyhf udsshov vrqw grqqìhv gdqv ^;9` =
Qrpeuh pr|hq gh folhqwv gdqv oh v|vwëph

? ' 4n b2.E72�2E�� 4� n b4w E�� 4� �
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Qrpeuh pr|hq gh folhqwv gdqv o*ruelwh
?f ' ?� 4 ' b2.E72�2E�� 4� n b4w E�� 4� �

Whpsv g*dwwhqwh hw qrpeuh gh udsshovOh whpsv g*dwwhqwh g*xq folhqw hvw phvxuì ã sduwlu gx whpsv gh vrq hqwuìh gdqvoh v|vwëph mxvtx*dx whpsv gx frpphqfhphqw gh vrq vhuylfh1 Srxu wurxyhu oh whpsvpr|hq g*dwwhqwh ` / rq xwlolvh od irupxoh gh Olwwoh ?f ' b`c srxu dyrlu o*h{suhvvlrqvxlydqwh =
` ' b.E72�2E�� 4� n 4w E�� 4� �Xqh irlv oh whpsv pr|hq g*dwwhqwh `c frqqx/ lo hvw dlvì gh gìgxluh #c oh qrpeuhpr|hq gh udsshov sdu folhqw =

# ' w` ' bw.E72�2E�� 4� n 4�� 4�
Suredelolwìv olplwhvQrwrqv txh od glvwulexwlrq olplwh iZ?c ? � fj c gh od fkdñqh gh Pdunry lqgxlwhshxw0íwuh wurxyìh ã o*dlgh gh o*ìtxdwlrq uìfxuvlyh vxlydqwh =

Z? ' ?[
6'fZ6 bbn6w&?36 n ?n�[

6'�Z6 6wbn6w&?36n�c +415,
dyhf

Zf ' E�� 4�3Ci T;?=bw
�]

f
�� h8 Eb� b��h8 Eb� b��� �_�

<@>
4D3� � +416,

Oh uìvxowdw sulqflsdo frqfhuqdqw ohv suredelolwìv olplwhv hvw grqqì sdu oh wkìruëphvxlydqw =Wkìruëph 414 =Vl 4 	 �c doruv ohv suredelolwìv olplwhv ��� vrqw grqqìhv sdu =
�f� ' bZ�bn �w c � � fc
��� ' E� n �� wZ�n�Ebn E� n �� w� c � � f�

Suhxyh =+yrlu Idolq^65`,1 �
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416 Prgëoh gh �ohv g*dwwhqwh dyhf udsshov hw sdqqhv41614 Ghvfulswlrq gx prgëohGdqv fh txl vxlw/ rq suhqg hq frqvlgìudwlrq od �delolwì gx v|vwëph oruvtxh ohvhuyhxu hvw vrxplv ã ghv sdqqhv1 Xqh eleolrjudsklh dffhvvleoh vxu fh vxmhw shxw0íwuhwurxyìh gdqv ^55`1Ohv �ohv dyhf udsshov txl suhqqhqw hq frpswh ohv sdqqhv hw ohv uìsdudwlrqv gxvhuyhxu rqw ìwì lqwurgxlwhv sdu Dlvvdql ^508/;` hw ^<` hw Nxonduql hw Fkrl ^:3`/yrlu dxvvl ^47/48`1 Xq euhi dshuêx gh od olwwìudwxuh vxu oh vxmhw hvw grqqì gdqv odvhfwlrq +41619,1 Oh sulqflsh g*xqh �oh dyhf udsshov ã xq vhxo vhuyhxu dyhf sdqqhv hwuìsdudwlrqv shxw0íwuh gìfulw frpph vxlw =Vxssrvrqv txh ohv folhqwv sulpdluhv duulyhqw vxlydqw xq surfhvvxv gh Srlvvrq ghwdx{ b/ hw xq folhqw txhofrqtxh txl duulyh hw wurxyh oh vhuyhxu rffxsì grlw uhmrlqguh xqjurxsh gh udsshov hw uìsìwh vd ghpdqgh dsuëv xq whpsv doìdwrluh glvwulexì h{srqhq0wlhoohphqw dyhf xq wdx{ w� Oh whpsv gh vhuylfh hvw glvwulexì vxlydqw xqh orl duelwudluh/dyhf xqh glvwulexwlrq/ 8 E%�/ +8 Ef� ' f, hw wudqvirupìh gh Odsodfh0Vwlhowmhv h8 Er� �Oh  x{ g*hqwuìh ghv duulyìhv sulpdluhv/ ohv whpsv gh vhuylfh hw ohv lqwhuydoohv hqwuhohv hvvdlv uìsìwìv vrqw vxssrvìv pxwxhoohphqw lqgìshqgdqwv1 Hq soxv/ oh v|vwëphhvw vrxplv ã ghx{ w|shv g*lqwhuuxswlrqv srlvvrqlhqqhv1 Ghv sdqqhv lqgìshqgdqwhvhw dfwlyhv shxyhqw0duulyhu oruvtxh oh vhuyhxu hvw lqdfwli rx dfwli dyhf xq wdx{ # rxelhq > uhvshfwlyhphqw1 Ohv whpsv g*lqwhuuxswlrqv lqgìshqgdqwhv hw dfwlyhv vrqw ghvyduldeohv doìdwrluhv (� hw (K gh glvwulexwlrqv C E%� hw M E%�/ hw wudqvirupìhv ghOdsodfh0Vwlhowmhv hCEr� hw hMEr�c uhvshfwlyhphqw1 Fhv qrxyhoohv yduldeohv doìdwrluhvyìul�hqw o*k|srwkëvh g*lqgìshqgdqfh pxwxhooh1 Gdqv fh prgëoh/ ohv folhqwv sulpdluhvtxl wurxyhqw oh vhuyhxu hq sdqqh grlyhqw uhmrlqguh oh jurxsh gh udsshov1 Ilqdohphqw/rq vxssrvh dxvvl txh ohv folhqwv grqw ohxu vhuylfh hvw lqwhuurpsx sdu xqh sdqqh df0wlyh vrqw reoljìv gh txlwwhu od }rqh gh vhuylfh1 Oh folhqw lqwhuurpsx grlw gìflghu/ vrlwgh uhmrlqguh oh jurxsh gh udsshov + dyhf xqh suredelolwì S , rx txlwwhu oh v|vwëphdsuëv lqwhuuxswlrq + dyhf xqh suredelolwì �� S ,1 Gdqv ^5/8/:3`/ rq frqvlgëuh ohv fdvfodvvltxhv gh sdqqhv1
41615 Sìulrgh gh vhuylfh irqgdphqwdohO*dqdo|vh gh od �oh P2J24 dyhf lqwhuuxswlrqv srlvvrqlhqqhv d ìwì wudlwìh sduJdyhu ^7:` srxu xqh ydulìwì gh srolwltxhv g*lqwhuuxswlrq gh vhuylfh1 O*dqdo|vh d ìwìedvìh vxu od gì�qlwlrq gx whpsv gh frpsohwlrq gh vhuylfh gì�ql frpph o*lqwhuydoohdoìdwrluh gx whpsv hqwuh o*ìsrtxh gx gìexw gh vhuylfh gx folhqw hw o*lqvwdqw gx gìexwgh vhuylfh gx folhqw vxlydqw1 Fhwwh sìulrgh hvw vlpsohphqw xq whpsv gh vhuylfh +v*loq*| d sdv gh sdqqhv, rx oh vhuylfh h�hfwli xwlolvì sdu oh v|vwëph hq vhuydqw xq folhqw+hq lqfoxdqw ohv uìsìwlwlrqv txl vrqw gþhv dx{ lqwhuuxswlrqv, soxv od gxuìh doìdwrluhqìfhvvdluh srxu uìsduhu oh vhuyhxu1 Rq prqwuh txh oh whpsv gh frpsohwlrq shxw0íwuhyx frpph xq whpsv gh vhuylfh jìqìudolvì1 G*dxwuhv dxwhxuv xwlolvhqw oh whuph gh
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whpsv gh eorfdjh gx folhqw/ whpsv gh vìmrxu gx folhqw dxsuëv gx vhuyhxu rx whpsvgh uìvlghqfh g*xq folhqw srxu gìvljqhu oh píph frqfhsw/ hw oh glvwlqjxhu gx whpsvgh vìmrxu gdqv oh v|vwëph1Gdqv ohv �ohv g*dwwhqwh fodvvltxhv/ lo hvw vxssrvì txh oh folhqw grqw oh vhuylfhhvw lqwhuurpsx vhud fdsdeoh gh frpsoìwhu vrqw vhuylfh +vhorq gl�ìuhqwhv srolwltxhv,oruvtxh o*lqwhuuxswlrq hvw gìjdjìh1 Sdu frqwuh/ oh frpsruwhphqw g*xq folhqw grqwoh vhuylfh hvw lqwhuurpsx gdqv xqh �oh dyhf udsshov hvw soxv frpsoh{h1 D o*duulyìhg*xqh sdqqh dfwlyh oh folhqw grlw gìflghu vrlw gh txlwwhu oh v|vwëph rx gh uhmrlqguhoh jurxsh gh udsshov1 Pdlv dxfxq ruguh q*hvw dvvljqì dx{ folhqwv/ gdqv oh jurxsh ghudsshov/ doruv oh qrxyhdx vhuylfh lqgìshqgdqw gx folhqw lqwhuurpsx vhud frpphqfìoruvtxh oh folhqw uhwrxuqh xqh qrxyhooh irlv dxsuëv gx vhuyhxu1 Gh fh idlw/ lo hvwfodlu txh oh frqfhsw gx whpsv gh frpsohwlrq shug vrq dssolfdelolwì gdqv oh frqwh{whg*xqh �oh dyhf udsshov1 Hq sdudooëoh/ rq gì�qlw xqh sìulrgh irqgdphqwdoh gh vhuylfhfrpph oh whpsv gx gìexw gh vhuylfh g*xq folhqw mxvtx*ã o*ìsrtxh rü oh vhuyhxuhvw fdsdeoh gh frpphqfhu xq qrxyhdx whpsv gh vhuylfh +txl shxw ìyhqwxhoohphqwfruuhvsrqguh dx píph folhqw,1 Gdqv fh txl vxlw1 rq qrwhud fhwwh yduldeoh doìdwrluhsdu I hw vd wudqvirupìh gh Odsodfh0Vwlhowmhv hvw sEr�� Od gxuìh gh I hvw gìwhuplqìhsdu od frpsìwlwlrq hqwuh oh whpsv gh vhuylfh hw o*duulyìh g*xqh lqwhuuxswlrq dfwlyh1Doruv qrxv dyrqv =
sEr� ' h8 Ern >� n > hMEr�E�� h8 Ern >��rn > �

Vrlw Q oh qrpeuh gh folhqwv txl uhmrljqhqw oh jurxsh gh udsshov gxudqw EfcI o1 Odglvwulexwlrq gh Q hvw grqqìh sdu oh wkìruëph vxlydqw =Wkìruëph 415 =Od irqfwlrq jìqìudwulfh gh Q hvw =
Q E5� ' . �5� � ' h8 Eb� b5 n >� n E�� Sn S5�> hMEb� b5� � �� h8 Eb� b5 n >�b� b5 n > �+417,Suhxyh = yrlu Dlvvdql hw Duwdohmr ^<`1
41616 Prgëoh dyhf rswlrq srxu txlwwhu oh v|vwëphRq lqwurgxlw gdqv fh prgëoh xq v|vwëph gh �ohv g*dwwhqwh dx{loldluh ã fdsdflwìlq�qlh hw sdqqhv txl vhud xwloh gdqv od vhfwlrq vxlydqwh1Rq qìjoljh oh jurxsh gh udsshov hw rq vxssrvh txh ohv folhqwv duulyhqw hw vh irqwvhuylu vhorq xqh txhofrqtxh glvflsolqh +sdu h{hpsoh IFIV,1 Od gl�ìuhqfh sulqflsdohhqwuh qrwuh v|vwëph dx{loldluh hw ohv �ohv g*dwwhqwh fodvvltxhv vrxplvhv dx{ sdqqhvhvw o*rswlrq gh txlwwhu oh v|vwëph dsuëv xqh lqwhuuxswlrq1 Vl xq folhqw lqwhuurpsx/gìflgh gh uhvwhu gdqv oh v|vwëph doruv lo txlwwh od }rqh gh vhuylfh hw vrq vhuylfh hvwfrpsoìwì vhorq od srolwltxh gh udsshov dsuëv oh uhqrxyhoohphqw1
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Gdqv oh uhvwh gh fhwwh sduwlh/ rq uìvxphud ohv uìvxowdwv sulqflsdx{ gh qrwuh v|v0wëph gh �oh g*dwwhqwh dx{loldluh vrxplv ã ghv sdqqhv lqgìshqgdqwhv hw dfwlyhv dyhfo*rswlrq gh txlwwhu oh v|vwëph1 Rq qìjoljhud ohv suhxyhv txl vrqw edvìhv vxu ohv uì0vxowdwv vwdqgdugv gh od wkìrulh gh uhqrxyhoohphqw gh Pdunry1 Hq idlw/ rq d vlpsol�ìoh prgëoh sulqflsdo hq qìjoljhdqw ohv hvvdlv uìsìwìv/ doruv ohv suhxyhv vrqw dqdorjxhvpdlv soxv vlpsohv txh fhx{ grqqìhv sdu Nxonduql hw Fkrl ^:3`1G*derug/ qrxv ìwxglrqv od fkdñqh gh Pdunry lqgxlwh ã o*ìsrtxh g*rlvlyhwì/ l1h1/oh vhuyhxu hvw rsìudwlrqqho hw oleuh1 Qrwrqv txh oh vhuyhxu dwwhlqw fhw ìwdw/ vrlw ão*ìsrtxh gh frpsohwlrq gh vhuylfh/ rx mxvwh dsuëv xq whpsv gh uìsdudwlrq1Rq dxud ehvrlq ghv qrwdwlrqv vxlydqwhv =
4 ' b�� h8 E>�> �� n >�. E(�� n S>�� c +41<,
g ' �� 4b E� n #. E(��� n # E�� 4� c +41<,
� ' g E� n #. E(��� n �� n h8 E>�� E�� #g��. E(K� n �>� � +41<,

Xqh fdudfwìulvwltxh frppxqh ghv v|vwëphv gh �ohv g*dwwhqwh dyhf hvvdlv uìsìwìvlqglylgxhov hvw txh od frqglwlrq g*hujrglflwì hvw lqgìshqgdqwh gx sdudpëwuh gh uds0shov w1 Doruv/ rq d gh ^5` hw ^:3` od frqglwlrq srxu txh oh v|vwëph vrlw vwdeoh hvw4 	 ��
Wkìruëph 416 =Od irqfwlrq jìqìudwulfh gh od glvwulexwlrq olplwh gh od fkdñqh gh Pdunry lqgxlwhã o*ìsrtxh g*rlvlyhwì hvw grqqìh sdu =

7�E5� ' g#5 hC Eb� b5�� Eb� b5 n #�Q E5�5 �Q E5� c +4143,
rü Q E5� hw g vrqw grqqìv gdqv +417, hw +41<,/ uhvshfwlyhphqw1Vrlw t E|� oh qrpeuh gh folhqwv gdqv oh v|vwëph dx whpsv | hw fE|� o*ìwdw gxvhuyhxu dx whpsv | frpph gì�ql fl0ghvvrxv =

fE|� ' ;?= � vl oh vhuyhxu hvw rsìudwlrqqho/2 vl oh vhuyhxu hvw vrxplv ã xqh sdqqh lqgìshqgdqwh/� vl oh vhuyhxu hvw vrxplv ã xqh sdqqh dfwlyh1Ohv irqfwlrqv jìqìudwulfhv sduwlhoohv � �E5� ' n"S
�'f 5�� �� c � 5 i�c 2c �j c ghv sured0elolwìv olplwhv � �� ' *�4|<"� ��fE|�c t E|�� ' E�c ��� vrqw grqqìhv gdqv oh wkìruëphvxlydqw =
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Wkìruëph 417 =Ohv irqfwlrqv jìqìudwulfhv sduwlhoohv � �E5�c � 5 i�c 2c �j c vrqw grqqìhv sdu =
� �E5� ' g�

#� n 5�� h8 Eb� b5 n >�b� b5 n > � b� b5 n # � # hC Eb� b5�Q E5�� 5
$ c +4144,

� 2E5� ' g�#�� hC Eb� b5�b� b5 c
� �E5� ' g� E�� Sn S5�>�� h8 Eb� b5 n >�b� b5 n > � �� hMEb� b5�b� b5�b� b5 n # � # hC Eb� b5�Q E5�� 5 �

41617 Fdofxo ghv suredelolwìv olplwhvGdqv fhwwh sduwlh vxssrvrqv txh 4 	 � hw glvfxwrqv vxu oh gìyhorsshphqw ã odolplwh gx prgëoh sulqflsdo1Vrlw oh surfhvvxv Efc'� ' iEfE|�c'E|�� c | � fj c rü 'E|� uhsuìvhqwh oh qrpeuhgh folhqwv gdqv oh jurxsh gh udsshov dx whpsv | hw fE|� hvw o*ìwdw gx vhuyhxu txl hvwgìfulw frpph vxlw =
fE|� '

;AA?AA=
f vl oh vhuyhxu hvw rsìudwlrqqho hw oleuh/� vl oh vhuyhxu hvw rsìudwlrqqho hw rffxsì/2 vl oh vhuyhxu hvw vrxplv ã xqh sdqqh lqgìshqgdqwh/� vl oh vhuyhxu hvw vrxplv ã xqh sdqqh dfwlyh1

G*derug/ qrwrqv txh od glvwulexwlrq olplwh iZ?(? � fj gh od fkdñqh gh Pdunrylqgxlwh ã o*ìsrtxh g*rlvlyhwì shxw0íwuh wurxyìh ã o*dlgh gh o*ìtxdwlrq uìfxuvlyh vxl0ydqwh =
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Z� ' �[
�'f Z� #bn �w n #}�3� n �[

�'f Z� bbn �w n # h8 E>�s��3�
n �n�[

�'� Z� �wbn �w n # h8 E>�s��3�n�
n �[

�'f Z� bbn �w n # E�� h8 E>�� E�� S� �3�[
?'f s2?��3�3?

nE�� B�f� �3�[
�'f Z� bbn �w n # E�� h8 E>��S �3�3�[

?'f s2?��3�3�3?
n �n�[

�'� Z� �wbn �w n # E�� h8 E>�� E�� S� �3�n�[
?'f s2?��3�n�3?

nE�� B�f� �[
�'� Z� �wbn �w n # E�� h8 E>��S �3�[

?'f s2?��3�3?c +4145,
srxu � � fc rü B�f gìqrwh od irqfwlrq gh Nurqhfnhu hw

}& ' n"]
f e3b% Eb%�&&- _CE%�c �& ' n"]

f e3b% Eb%�&&- _ME%�c & � fc
s�& ' n"]

f e3b% Eb%�&&- � e3>%h8 E>�_8 E%�c & � fc
s2& ' n"]

f e3b% Eb%�&&- � >e3>%E�� 8 E%���� h8 E>� _%c & � f�
O*h{suhvvlrq +4145, surgxlw xq dojrulwkph uìfxuvli srxu fdofxohu Z�n� hq irqfwlrqgh EZfc Z�c ���c Z�� � Oh fdofxo ghv lqwìjudohv }&c �&c s�& hw s2& vh uìgxlw ã ghv vrpphv�qlhv srxu oh fdv gh glyhuvhv glvwulexwlrqv gh whpsv gh vhuylfh hw gh uhqrxyhoohphqwxvxhoohv1 Od suredelolwì lqlwldoh Zf hvw grqqìh sdu =

Zf ' g Ebn #�3Ci T;?=bw
�]

f
��Q E��Q E��� �_�n #w

�]
f

�� hCEb� b��Q E��� � _�<@>
4D3� � +4146,

Suhxyh =Srxu surxyhu +4145,/ vxssrvrqv tx*ã od qëph ìsrtxh g*lqdfwlylwì lo |*d � folhqwvgdqv oh jurxsh gh udsshov1 Oh surfkdlq ìyìqhphqw shxw0íwuh o*duulyìh g*xq folhqw
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sulpdluh/ o*duulyìh g*xqh lqwhuuxswlrq lqgìshqgdqwh rx elhq xq udssho1 Rq fkrlvlwod ghuqlëuh srvvlelolwì txl d xqh suredelolwì �w* Ebn �w n #� � Vxssrvrqv pdlqwh0qdqw tx*xqh sdqqh dfwlyh duulyh dydqw txh oh folhqw suryhqdqw gx jurxsh gh udsshovdfkëyh vrq vhuylfh1 Oh folhqw gìflgh gh txlwwhu oh v|vwëph grqf fhw ìyìqhphqw hvw ghsuredelolwì ��� h8 E>�� E�� S� � Srxu dyrlu � folhqwv gdqv oh jurxsh gh udsshov ã od+q.4,ëph ìsrtxh g*rlvlyhwì/ rq grlw vxssrvhu txh/ +d, � � � � �n�c hw +e, �� � n�folhqwv sulpdluhv grlyhqw duulyìv gxudqw oh whpsv gh vhuylfh lqwhuurpsx hw oh whpsvgh uìsdudwlrq vxlydqw1 Doruv/ rq d od frqyroxwlrq �3�n�S
?'f s2?��3�n�3?�Fhv dujxphqwv pëqh dx vl{lëph whuph ã gurlwh gh +4145,1 Oh píph vkìpd shxw0íwuh xwlolvì srxu wurxyhu o*h{suhvvlrq hqwlëuh1 �Dyhf fhv suìolplqdluhv/ rq hvw suëv g*ìqrqfhu oh uìvxowdw sulqflsdo frqfhuqdqw ohvsuredelolwìv olplwhv��� ' *�4|<" R iEfE|�c'E|�� ' E�c ��j c � 5 ifc �c 2c �j c � � f�

Wkìruëph 418 =Vl 4 	 �/ doruv ohv suredelolwìv olplwhv ��� vrqw grqqìhv sdu =
�f� ' �� Z�bn �w n # c � � fc +4147,
��� ' h8 E>��

#b �[
�'f

Z�bn �w n # es�3� n w �n�[
�'f

�Z�bn �w n # es�3�n�
$ c � � fc+4148,

�2� ' #� �[
�'f

Z�bn �w n #e}�3�c � � fc +4149,
��� ' �� h8 E>��
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�'f
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?'f s2?e��3�3?

nE�� B�f�bS �3�[
�'f
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�'f
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f e3b% Eb%�&&- � e3>%E�� 8 E%��h8 E>� _%c & � fc
e}& ' n"]

f e3b% Eb%�&&- E��CE%�� _%c & � fc
e�& ' n"]

f e3b% Eb%�&&- E��ME%�� _%c & � f�
Suhxyh =+yrlu ^<`,1Wkìruëph 419 =Vl 4 	 �/ doruv ohv irqfwlrqv jìqìudwulfhv ��E5� vrqw grqqìhv sdu =

�fE5� ' g� i T;?=bw
5]

f
��Q E��Q E��� �_�n #w

5]
f

�� hCEb� b��Q E��� � _�<@> c +414;,
��E5� ' �� h8 Eb� b5 n >�b� b5 n > � b� b5 n # � # hC Eb� b5�Q E5�� 5 �fE5�c +414<,
�2E5� ' #�� hCEb� b5�b� b5 �fE5�c +4153,
��E5� ' E�� Sn S5�>�� hMEb� b5�b� b5 ��E5�� +4154,Suhxyh =Od suhxyh gx wkìruëph 419 v*rewlhqw dsuëv txhotxhv pdqlsxodwlrqv dojìeultxhvghv ìtxdwlrqv +4147,0+414:,1 Lo hvw idfloh gh yìul�hu txh +414;,0+4154, v*dffrughqw dyhfohv h{suhvvlrqv grqqìhv gdqv ^5` hw ^:3`1 Fhshqgdqw/ o*xwlolvdwlrq gh Q E5� qrxvshuphw gh uìgxluh od frpsoh{lwì ghv irqfwlrqv jìqìudwulfhv1 �Qrwrqv ohv prphqwv sduwlhov ghv suredelolwìv olplwhv sdu �&� ' n"S

�'f �&��� c� 5 ifc �c 2c �j c & 5 ifc �c 2j � Oh fdofxo gh fhv prphqwv v*rewlhqw dsuëv ghv pdqlsx0odwlrqv dojìeultxhv xq shx gxuhv hq xwlolvdqw ohv wudqvirupìhv ��E5� grqqìhv gdqv ohwkìruëph 4191 Qrxv doorqv prqwuhu txh od frqqdlvvdqfh ghv vhfrqgv prphqwv sduwlhovhvw hvvhqwlhooh srxu o*ìwxgh gh sureoëphv g*lqiìuhqfh rx oh gìyhorsshphqw g*dssur{l0pdwlrqv dgìtxdwhv gh o*ìwdw gx v|vwëph edvì vxu oh sulqflsh gx pd{lpxp g*hqwurslh+yrlu ^78`/^9;`,1
41618 Gìfrpsrvlwlrq vwrfkdvwltxhQrxv suìvhqwrqv txhotxhv uìvxowdwv frqfhuqdqw od gìfrpsrvlwlrq gh od fkdñqh ghPdunry lqgxlwh hw oh surfhvvxv Efc'��
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Gderug/ rq gì�qlw txhotxhv irqfwlrqv jìqìudwulfhv =+d, Od fkdñqh gh Pdunry lqgxlwh ã o*ìsrtxh g*rlvlyhwì1
�E5� ' n"S

�'f Z�5��
+e, Qrpeuh gh folhqwv gdqv oh jurxsh gh udsshov1

�E5� ' n"[
�'f E�f� n ��� n �2� n ���� 5��

+f, Qrpeuh gh folhqwv gdqv oh v|vwëph1
� E5� ' n"[

�'f E�f� n E�� B�f����3� n �2� n ���� 5��
Wkìruëph 41: =+l, Gìfrpsrvlwlrq vwrfkdvwltxh gh od fkdñqh gh Pdunry lqgxlwh ã o*ìsrtxhg*rlvlyhwì1 �E5� ' �E5��fE5��ff � +4155,

+ll, Gìfrpsrvlwlrq vwrfkdvwltxh gx qrpeuh gh folhqwv gdqv oh jurxsh gh uds0shov1 �E5� ' �� �f n 53� �� �E5�� � �f�n � 2E5� n � �E5�� �fE5��ff � +4156,
+lll, Gìfrpsrvlwlrq vwrfkdvwltxh gx qrpeuh wrwdo gh folhqwv gdqv oh v|vwëph1

� E5� ' �� �E5� n � 2E5� n � �E5�� �fE5��ff � +4157,Suhxyh =Srxu surxyhu oh wkìruëph/ rq shxw h{sulphu gh qrxyhdx ohv irupxohv gh �E5� hw�E5� grqqìhv sdu ^5` hw ^:3`/ srxu dyrlu ghv h{suhvvlrqv soxv vlpsohv hq irqfwlrq ghQ E5��Doruv hq frpelqdqw fhv uìvxowdwv dyhf ohv wkìruëphv 416/ 417/ hw 419/ rq re0wlhqw/ dsuëv txhotxhv fdofxov dojìeultxhv/ ohv gìfrpsrvlwlrqv +4155,/ +4156, hw +4157,1� Hq idlw/ rq shxw surxyhu ohv uìvxowdwv gh gìfrpsrvlwlrqv sduwlhoohv vxlydqwv =�fE5� ' � �f�fE5��ff c ��E5� ' 53� �� �E5�� � �f� �fE5��ff c
�2E5� ' � 2E5��fE5��ff c ��E5� ' � �E5��fE5��ff �

Srxu frpsuhqguh oh gìskdvdjh gdqv od uhodwlrq hqwuh ��E5� hw � �E5�c rq grlwsuhqguh hq frpswh oh idlw txh od suredelolwì ��� vljql�h tx*lo |*d � n � folhqwv gdqvoh v|vwëph +vhuyhxu.jurxsh gh udsshov,/ sdu frqwuh � ��/ lpsoltxh � folhqwv1
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41619 Dxwuhv prgëohv dyhf sdqqhvOhv prgëohv dyhf udsshov txl suhqqhqw hq frqvlgìudwlrq ohv sdqqhv hw ohv uìsd0udwlrqv rqw ìwì lqwurgxlwv lqgìshqgdpphqw gdqv ^5` hw ^:3` rü lo hvw rewhqx ohvirqfwlrqv jìqìudwulfhv ghv surfhvvxv uhsuìvhqwdqwv oh qrpeuh gh folhqwv hq ruelwh hwgdqv oh v|vwëph hq uìjlph vwdeoh +ìtxlydohqw gh od irupxoh gh Sroodf}hn0Nklqwfklqh,1Fhv wudydx{ xwlolvhqw wrxwhirlv srxu oh píph prgëoh ghv pìwkrghv gl�ìuhqwhv = ohsuhplhu xwlolvh od pìwkrgh gh od yduldeoh vxssoìphqwdluh �dydqw� +whpsv uìvlgxho,/doruv txh oh vhfrqg xwlolvh od pìwkrgh gh od fkdñqh gh Pdunry lqfoxvh1 Xq duwlfohsoxv uìfhqw ^;6` xwlolvh od pìwkrgh gh od yduldeoh vxssoìphqwdluh �duulëuh� +whpsvìfrxoì,1 Xqh vlpsol�fdwlrq ghv irupxohv rewhqxhv hvw grqqìh xowìulhxuhphqw gdqv^<` rü rq rewlhqw ìjdohphqw xq fdofxo h{solflwh ghv gl�ìuhqwv prphqwv gh suhplhuhw vhfrqg ruguhv1 Fhv h{suhvvlrqv vhuylurqw g*lqirupdwlrq gh edvh ã qrwuh pìwkrgh+fi1 fkdslwuh 6 hw 7, srxu irxuqlu xqh dssur{lpdwlrq soxv vlpsoh hw h{solflwh gh odglvwulexwlrq ghv ìwdwv gx v|vwëph ìwxglì1 Fh wudydlo suìvhqwh ìjdohphqw xq vfkìpddojrulwkpltxh srxu xqh ìydoxdwlrq h{dfwh ghv suredelolwìv olplwhv1 Qrwrqv hq�q txho*duwlfoh irxuqlw xqh dxwuh srvvlelolwì gh vlpsol�fdwlrq hq surxydqw txh od gìfrpsr0vlwlrq vwrfkdvwltxh gh fhwwh glvwulexwlrq uhvwh yudlh srxu oh prgëoh frqvlgìuì1 Fhwwhsursulìwì d ìwì uìfhpphqw xwlolvìh gdqv ^68` srxu rewhqlu xqh dssur{lpdwlrq +vrxvxqh iruwh lqwhqvlwì gh udsshov, gh fh prgëoh dyhf xqh orl gh udsshov duelwudluh1 Hq hi0ihw/ rq qh frqqdñw txh wuëv shx gh uìvxowdwv h{solflwhv srxu fh fdv/ píph hq o*devhqfhgh sdqqhv/ ã o*h{fhswlrq shxw0íwuh gx fdv gh udsshov frqvwdqwv ^44/55`1G*dxwuhv pìwkrghv g*dssur{lpdwlrq srxu fh w|sh gh prgëoh rqw ìwì gìyhors0sìv fhv ghuqlëuhv dqqìhv1 Gdqv ^47/48`/ rq xwlolvh ohv pìwkrghv gh gl�xvlrq txlshuphwwhqw g *dqdo|vhu oh uìjlph fkdujì1 Gdqv ^;/:6`/ lo hvw rewhqx ghv lqìjdolwìvhw eruqhv srxu fhuwdlqhv fdudfwìulvwltxhv gx v|vwëph pr|hqqdqw ohv whfkqltxhv ghfrpsdudlvrqv vwrfkdvwltxhv1O*duwlfoh ^;:` frqvlgëuh xq prgëoh dyhf gìidloodqfhv suìfrfhv +vwduwlqj idloxuhv,1Vl oh vhuyhxu gìexwh vrq vhuylfh dyhf vxffëv +dyhf xqh fhuwdlqh suredelolwì,/ oh folhqwhvw lppìgldwhphqw vhuyl1 Vlqrq/ oh vhuyhxu yd hq uìsdudwlrq hw oh folhqw txlwwh od}rqh gh vhuylfh srxu udsshohu xowìulhxuhphqw1 Fh w|sh gh prgëoh hvw hq idlw xqhyduldqwh gx prgëoh dyhf udsshov hw ydfdqfhv ìwxglì lqwurgxlw gdqv ^4<`1 Od sìulrghgh ydfdqfhv hvw hq jìqìudo lqwurgxlwh srxu xqh phloohxuh h{sorlwdwlrq gx whpsvg*rlvlyhwì gx vhuyhxu +sdu h{hpsoh srxu pdlqwhqdqfh suìyhqwlyh/ frqwu÷oh gh txdolwìrx wrxw dxwuh wåfkh sulrulwdluh,1 Gdqv ^43` fh w|sh gh prgëoh hvw ìwxglì gdqv oh fdvg*duulyìhv sdu jurxshv hw xq vhuylfh jìqìudolvì1 Fhv ghx{ ìwxghv frqfhuqhqw oh fdvgh udsshov frqvwdqwv/ hw o*remhfwli hvw oh frqwu÷oh +rswlplvdwlrq, gh od srolwltxh ghudsshov rx gh ydfdqfhv1 Xqh dqdo|vh sdu frpsdudlvrq vwrfkdvwltxh srxu fh w|sh ghprgëoh hvw h�hfwxìh gdqv ^58`1Oh prgëoh lqwurgxlw gdqv ^44` frpelqh skìqrpëqhv gh udsshov/ gh sdqqhv/ ghydfdqfhv gdqv oh fdv g*duulyìhv sdu jurxshv1 Od pdmrulwì ghv prgëohv ìyrtxìv vxs0srvhqw ghv orlv gh sdqqhv h{srqhqwlhoohv1 Oh fdv gh orlv gh sdqqhv duelwudluhv hvwìwxglì gdqv ^8`1

57



Gdqv ^9` lo hvw frqvlgìuì xqh dxwuh dssurfkh rü oh vhuyhxu hvw vxmhw ã ghv sdqqhvsduwlhoohv hw o*ìyroxwlrq gh vhv ìwdwv hvw gìfulw sdu xqh fkdñqh gh Pdunry1 Fh prgëohfrpsuhqg frpph fdv sduwlfxolhu oh fdv rü oh vhuyhxu hvw vxssruwì sdu ghv ìoìphqwvuhgrqgdqwv = xq pr|hq whfkqltxh g*dpìolruhu od �delolwì1 Xqh dssurfkh vlplodluh ^69`frqvlgëuh xqh ìyroxwlrq vhpl0pdunrylhqqh gx uìjlph gh vhuylfh1 Hq�q/ gdqv ^9<` rqìwxglh od �delolwì gx w|sh gh uhgrqgdqfh pdmrulwdluh n0vxu0q1Oh prgëoh P2P2p dyhf udsshov hw sdqqhv hvw ìwxglì gdqv ^57`1 Fhw duwlfoh ìwxglhìjdohphqw od sìulrgh g*dfwlylwì gx prgëoh P2P24/ hw fhuwdlqv uìvxowdwv dv|pswr0wltxhv1 Fhshqgdqw wrxv fhv uìvxowdwv qh frqfhuqhqw txh oh fdv gh sdqqhv dfwlyhv1Gdqv ^56`/ xqh dssurfkh dojrulwkpltxh hvw sursrvìh srxu oh fdofxo gh od glvwulexwlrqolplwh g*xq prgëoh dyhf udsshov hw �gìvdvwuhv� = fh w|sh g*ìyìqhphqw shxw gìfuluhsdu h{hpsoh o*lqihfwlrq g*xq v|vwëph lqirupdwltxh sdu xq yluxv hw od uìlqlwldolvdwlrqvxevìtxhqwh gh wrxv oh v|vwëph1 O*rffxuuhqfh g*xq gìvdvwuh udpëqh o*ìwdw gx v|vwëphã o*ìwdw � 3 �/ hw sdu frqvìtxhqw fh w|sh gh prgëohv suìvhqwh prlqv gh gl!fxowìvg*ruguh pdwkìpdwltxh txh ohv suìfìghqwv1 Hq�q qrwrqv/ xqh yduldqwh gh prgëoh dyhflqwhuuxswlrq gh vhuylfh ìwxglì gdqv ^54`/ hw txl shxw íwuh yx frpph xq fdv sduwlfxolhugx prgëoh dyhf sdqqhv gìfulw dx gìexw1
417 FrqfoxvlrqFhwwh uhyxh prqwuh ohv gl!fxowìv g*dqdo|vh ghv prgëohv g*dwwhqwh dyhf udsshovhw2rx vhuyhxu qrq �deoh1 Frpswh whqx gh fhv gl!fxowìv/ gl�ìuhqwv dxwhxuv rqw whqwìgh gìyhorsshu ghv pìwkrghv dssur{lpdwlyhv g*dqdo|vh1 Sdupl ohv sulqflsdohv ds0surfkhv gìyhorssìhv gdqv fh exw/ rq wurxyh od pìwkrgh gh pd{lplvdwlrq g*hqwurslhtxl frqgxlw ã ghv hvwlpdwlrqv hq pd{lplvdqw od irqfwlrq g*hqwurslh ghv ìwdwv gxv|vwëph1 Fhwwh pìwkrgh/ txl vhud xwlolvìh gdqv od vxlwh/ grqqh xqh qrxyhooh vwuxf0wxuh k|eulgh srxu o*dqdo|vh gh shuirupdqfhv ghv v|vwëphv gh �ohv g*dwwhqwh gdqv xqfrqwh{wh rsìudwlrqqho rx vwrfkdvwltxh1
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Fkdslwuh 5Dqdo|vh sdu pd{lpxp g*hqwurslhghv v|vwëphv gh �ohv g*dwwhqwh
514 LqwurgxfwlrqOd prgìolvdwlrq hw o*dqdo|vh gh shuirupdqfhv ghv v|vwëphv lqirupdwltxhv rqwuhqfrqwuì g*lpsruwdqwv sureoëphv shqgdqw soxvlhxuv dqqìhv1 Elhq txh/ od wkìrulhghv �ohv g*dwwhqwh dlw irxuql ghv uìvxowdwv uhpdutxdeohv gdqv od uìvroxwlrq gh fhvsureoëphv ^63/8;/:4`/ fh vxffìv d ìwì vxmhw ã fulwltxh yx txh vrxyhqw ohv v|vwëphvlqirupdwltxhv qh vdwlvirqw sdv ohv k|srwkëvhv irupìhv sdu ohv prgëohv gh surfhvvxvvwrfkdvwltxhv xwlolvìv1 Lo dssdudñw txh ohv ìtxdwlrqv gh od wkìrulh ghv �ohv g*dwwhqwhrqw xqh dssolfdelolwì soxv ydvwh txh vxjjìuìh sdu fhv uìvxowdwv fodvvltxhv1 Ghv h{solfd0wlrqv vrqw grqqìhv sdu o*dqdo|vh rsìudwlrqqhooh ^67`1 Xqh dxwuh h{solfdwlrq hvw edvìhvxu ohv wìfkqltxhv gh prgìolvdwlrq sdu od wkìrulh gh o*lqirupdwlrq txl h{sorlwh oh sulq0flsh gx pd{lpxp g*hqwurslh hw gx plqlpxp g*hqwurslh furlvìh +xqh jìqìudolvdwlrq,yrlu Vkruh hw Mrkqvrq ^:;`1 Fhv sulqflshv grqqhqw xqh pìwkrgh g*hvwlpdwlrq ghvglvwulexwlrqv gh suredelolwìv/ ìwdqw grqqìh xqh lqirupdwlrq hq whuph gh frqwudlqwhvgh ydohxuv pr|hqqhv 1Md|qhv ^85/86` xwlolvh oh frqfhsw gh o*hqwurslh irqfwlrqqhooh/ frpph xqh phvxuhgh od txdqwlwì g*lqfhuwlwxgh/ lqwurgxlwh dxsdudydqw gdqv od wkìrulh gh o*lqirupd0wlrq sdu Vkdqqrq ^:9`1 O*hqwurslh g*xqh suredelolwì dvvljqìh shxw0íwuh lqwhusuìwìhfrpph od txdqwlwì hvsìuìh g*lqfhuwlwxgh txl h{lvwh dsulrul srxu od uìdolvdwlrq gx uì0vxowdw g*xq ìyìqhphqw/ rx gh píph/ frpph od txdqwlwì g*lqirupdwlrq hvsìuìh txlvhud rewhqxh oruvtxh oh uìvxowdw g*xq ìyìqhphqw hvw revhuyì dfwxhoohphqw ^89/:9`1O*hqwurslh dwwhlqw vrq plqlpxp E' f� oruvtxh o*duulyìh g*xq uìvxowdw sduwlfxolhu hvwfhuwdlq hw dwwhlqw vrq pd{lpxp oruvtxh wrxv ohv uìvxowdwv g*xq ìyìqhphqw vrqw ìtxl0suredeohv l1h1 dsulrul/ o*h{ìfxwlrq g*xqh h{sìulhqfh hvw vrxplvh ã xqh lqfhuwlwxghpd{lpxp srxu odtxhooh oh uìvxowdw vhud uìdolvì1 Sdu frqvìtxhqw oh sulqflsh gh udlvrqlqvx!vdqwh lpsoltxh txh/ gdqv od gìwhuplqdwlrq ghv suredelolwìv g*xq ìyìqhphqw/rq ghyud lqlwldohphqw frpphqfhu dyhf xqh glvwulexwlrq xqliruph +vl hooh h{lvwh,/ hq0vxlwh �dmxvwhu� fhwwh glvwulexwlrq hq pd{lplvdqw o*hqwurslh/ vl o*lqirupdwlrq dsulrul
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hvw glvsrqleoh1 Hq�q/ oh Sulqflsh gx Pd{lpxp g*Hqwurslh +SPH, shxw0íwuh suìvhqwìfrpph vxlw = Hwdqw grqqìhv ohv sursrvlwlrqv g*xq ìyìqhphqw/ oh phloohxu hvwlpdwhxughv suredelolwìv fruuhvsrqgdqwhv hvw od glvwulexwlrq txl pd{lplvh od irqfwlrq g*hq0wurslh vrxplvh ã o*lqirupdwlrq glvsrqleoh1Fh fkdslwuh suìvhqwh ohv uìvxowdwv rewhqxv gdqv o*dqdo|vh sdu pd{lplvdwlrq g*hq0wurslh ghv v|vwëphv gh �ohv g*dwwhqwh fodvvltxhv +ã glvflsolqh ILIR rx IFIV, gh w|shJ2J241
515 Irupdolvph gx pd{lpxp g*hqwurslhVrlw xq v|vwëph T/ d|dqw xq hqvhpeoh [ �ql rx gìqrpeudeoh g*ìwdwv srvvleohv%fc %�c ������c %?c ���/ ? 5 U� 1 Vxssrvrqv txh o*lqirupdwlrq glvsrqleoh vxu T lpsrvhxq qrpeuh gh frqwudlqwhv vxu RE%?�/ rü RE%?� hvw od glvwulexwlrq gh suredelolwì txhoh v|vwëph T vrlw ã o*ìwdw %?1 Rq vxssrvh txh fhv frqwudlqwhv suhqqhqw od iruphgh ydohxuv pr|hqqhv gh 6 irqfwlrqv ~s� E%?� c s2 E%?� c �������c s6 E%?��1 Hq jìqìudo/ ohqrpeuh gh fhv irqfwlrqv hvw soxv shwlw txh oh qrpeuh g*ìwdwv srvvleoh/ doruv rq vhwurxyh ghydqw xq qrpeuh lq�ql gh glvwulexwlrqv iRE%?�j c vdwlvidlvdqw fhv frqwudlqwhv1Od txhvwlrq hvw odtxhooh fkrlvlu1 Oh Sulqflsh gx Pd{lpxp g*Hqwurslh +SPH, ^85`/vwlsxoh txh/ sdupl wrxwhv ohv glvwulexwlrqv vdwlvidlvdqw ohv frqwudlqwhv irxuqlhv sduo*lqirupdwlrq grqqìh/ od glvwulexwlrq od prlqv suìmxglfldeoh suìfrqêxh plqlpdohphqwR E%?� c hvw fhooh txl pd{lplvh od irqfwlrq g*hqwurslh gx v|vwëph =

M ER� ' � [
%?Mf R E%?� *L}iR E%?�jc +514,

vrxplvh dx{ frqwudlqwhv = [
%?Mf R E%?� ' �c +515,

[
%?Mf s&E%?�R E%?� ' ks&lc & ' �c 2c �����c6 +516,

rü iks&lj vrqw ohv ydohxuv pr|hqqhv suìvfulwhv/ gì�qlhv vxu o*hqvhpeoh ghv irqfwlrqvis& E%?�j c & ' �c 2c ������61 Oh sureoëph gh pd{lplvdwlrq g*hqwurslh +514, vrxplvh dx{frqwudlqwhv +515, hw +516, shxw0íwuh uìvrox hq xwlolvdqw od pìwkrgh ghv pxowsolfdwhxuvgh Odjudqjh txl frqgxlw ã od vroxwlrq =
R E%?� ' �~ i T+� 6[

&'� s& E%?� q&
, +517,

rü iq&j c & ' �c 2c ������c6c vrqw ohv pxowlsolfdwhxuv gh Odjudqjh gìwhuplqìv ã sduwlugh o*hqvhpeoh ghv frqwudlqwhv +5/6,1 Od irqfwlrq ~ hvw frqqxh hq sk|vltxh vwdwlvwltxh
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vrxv oh qrp gh �irqfwlrq gh sduwlwlrq�/ hw hvw grqqìh sdu =
~ ' i T iqfj ' [

%?Mf i T+� 6[
&'� s& E%?�q&

, +518,
rü qf hvw oh pxowlsolfdwhxu gh Odjudqjh fruuhvsrqgdqw ã od frqwudlqwh gh qrupdolvd0wlrq +515,1Qrwrqv txh/ sxlvtxh od irqfwlrqqhooh g*hqwurslh dwwhlqw vrq pd{lpxp oruvtxhwrxv ohv ìwdwv vrqw ìtxlsuredeohv +[ hqvhpeoh �ql,/ doruv od vroxwlrq gx Pd{lpxpg*Hqwurslh +PH,/ +517, hvw fhooh txl hvw od soxv surfkh g*xqh glvwulexwlrq gh w|shxqliruph/ vdwlvidlvdqw o*lqirupdwlrq dsulrul glvsrqleoh +515, hw +516,1Elhq vþu/ lo q*hvw sdv wrxmrxuv srvvleoh gh frqqdñwuh dsulrul ohv ydohxuv qxpì0ultxhv gh ks&l1 Pdlv rq shxw vdyrlu txh gh whoohv ydohxuv pr|hqqhv h{lvwhqw1 Fhwwhlqirupdwlrq shxw grqf íwuh lqfrusruìh gdqv oh irupdolvph srxu gìwhuplqhu od iruphgh od vroxwlrq gx PH iR E%?�j/ ? 5 Q�Od glvwulexwlrq gh suredelolwì gx PH gì�qlh sdu +517, srvvëgh soxvlhxuv sur0sulìwìv lqwìuhvvdqwhv/ txl rqw ìwì ìwxglìhv sdu Md|qhv ^85/86`1 Sdu h{hpsoh/ rq shxwidflohphqw yrlu ^;5`/ txh ohv pxowlsolfdwhxuv gh Odjudqjh iq&j vdwlvirqw ohv uhodwlrqvvxlydqwhv =

�YqfYq& ' ks&l� & ' �c 2c ������c6 +519,
hw txh oh pd{lpxp g*hqwurslh hvw h{sulpì sdu =

4@ R M ER� ' qf n 6[
&'� q&ks&l� +51:,

Hq jìqìudo/ lo hvw lpsrvvleoh gh uìvrxguh +519, h{solflwhphqw1 Fhshqgdqw ghv whfk0qltxhv qxpìultxhv srxu rewhqlu ghv vroxwlrqv dssurfkìhv vrqw glvsrqleohv ^87`1Vl o*hqvhpeoh ghv ìwdwv gx v|vwëph [ hvw gìqrpeudeoh/ od irqfwlrq g*hqwurslhMER�hvw xqh vìulh lq�qlh vdqv olplwh vxsìulhxuh/ píph vrxv od frqwudlqwh gh qrupdolvdwlrq+515,1 Fhshqgdqw ohv ydohxuv pr|hqqhv vxssoìphqwdluhv ks&l gh +516, lqwurgxlvhqw xqheruqh vxsìulhxuh +grqqìh sdu +51:,,/ hw od vroxwlrq gx pd{lpxp g*hqwurslh iRE%?�j ch{lvwh1Gdqv oh fdv rü [ suhqg vhv ydohxuv gdqv xq hqvhpeoh frqwlqx g*ìwdwv gx v|vwëph/oh SPH shxw0íwuh dssoltxì hq uhpsodêdqw ohv glvwulexwlrqv g*ìwdw glvfuëwhv sdu ghvghqvlwìv gh suredelolwìv hw ohv vrpphv sdu ghv lqwìjudohv gh od pdqlëuh xvxhooh1 Lohq hvw gh píph/ vl [ hvw xq hqvhpeoh g*ìwdwv pl{whv/ +frqwlqxv2glvfuhwv,1 Qrwrqvtxh gdqv wrxv ohv fdv/ od pd{lplvdwlrq g*hqwurslh hvw ìtxlydohqwh ã od plqlplvdwlrqg*hqwurslh uhodwlyh dyhf xqh glvwulexwlrq uhodwlyh dsulrul xqliruph +vl hooh h{lvwh,/frpph xq hvwlpdwhxu lqlwldo gh od glvwulexwlrq frqfhuqìh hq soxv ghv frqwudlqwhv^;3`1Gdqv xq frqwh{wh gh od wkìrulh gh o*lqirupdwlrq/ od vroxwlrq gx pd{lpxp g*hq0wurslh +PH, fruuhvsrqg dx gìvruguh pd{lpdo ghv ìwdwv gx v|vwëph hw shxw0íwuh
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frqvlgìuìh frpph od glvwulexwlrq hvwlpìh od prlqv eldlvìh sdupl wrxwhv ohv vrox0wlrqv txl vdwlvirqw ohv frqwudlqwhv ^85`1 Hq whuph g*ìfkdqwloorqqdjh ìwdqw grqqìhvohv frqwudlqwhv lpsrvìhv/ Md|qhv ^85/86` d prqwuì txh/ od vroxwlrq gx PH shxw0íwuhrewhqxh h{sìulphqwdohphqw1Oh sulqflsh gx pd{lpxp g*hqwurslh +SPH, hvw sduwlfxolëuhphqw lqwìuhvvdqw srxuo*dqdo|vh gh shuirupdqfhv ghv v|vwëphv gh �ohv g*dwwhqwh1 Hq h�hw/ ohv phvxuhv ghshuirupdqfh +h1j/ orqjxhxu pr|hqqh gh od �oh, qh vrqw vrxyhqw frqqxhv tx*hq irqf0wlrq gh txhotxhv suhplhuv prphqwv ghv glvwulexwlrqv gx whpsv g*lqwhuduulyìhv hwwhpsv gh vhuylfh/ txl grlyhqw íwuh frqqxhv jìqìudohphqw/ dqdo|wltxhphqw rx rewh0qxhv sdu xq v|vwëph gh phvxuh1 Soxv gh gìwdlov vxu oh SPH hw vhv jìqìudolvdwlrqvshxyhqw0íwuh wurxyìv gdqv ^86/:;/:</;3 hw ;5`1
516 Pd{lpxp g*hqwurslh hw v|vwëphv gh �ohv g*dw0whqwhGdqv fh sdudjudskh/ qrxv suìvhqwrqv oh irupdolvph gh od pìwkrgh PH dssol0txì srxu xq prgëoh devwudlw gh v|vwëph +51614,/ qrxv glvfxwhurqv hqvxlwh oh fdv ghv|vwëph gh �oh g*dwwhqwh J2J241
51614 Vroxwlrq gh v|vwëph sdu od pìwkrgh PHVrlw xq prgëoh gh v|vwëph devwudlw rü ohv ìwdwv vrqw fodvvl�ìv gdqv xq hqvhpeohh{kdxvwli gh srvvlelolwìv pxwxhoohphqw h{kdxvwlyhv i%fc %�c %2c��������j c hw vrlw R E%?�od suredelolwì txh oh v|vwëph vrlw ã o*ìwdw ?1 Vxssrvrqv txh wrxw fh tx*rq frqqdñwdsulrul vxu ohv suredelolwìv g*ìwdw R E%?�/ ? ' fc �c 2c ����c vrqw ohv frqwudlqwhv gh ydohxuvpr|hqqhv vxlydqwhv =E�� Od qrupdolvdwlrq / [

? R E%?� ' �c +51;,
E��� Od suredelolwì g*ìwdw/ R E%f� cR E%f� ' �� Sc +51<,rü f hvw xqh frqvwdqwh srvlwlyh whooh txh S 5 dfc �o cE���� Od ydohxu pr|hqqh k|l/ g*xqh irqfwlrq | E%?� c f 	 k|l 	 n4c[

? R E%?� | E%?� ' k|l� +5143,
Xqh vroxwlrq jìqìudoh gx pd{lpxp g*hqwurslh R E%?� c ? ' fc �c 2c ����cshxw0íwuhvsìfl�ìh frpsoëwhphqw hq pd{lplvdqw od irqfwlrq g*hqwurslh gx v|vwëph vrxplvh ã
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o*lqirupdwlrq dsulrul h{sulpìh sdu ohv frqwudlqwhv +51;,/+51<, hw +5143,1 Od vroxwlrqgx PH frpsdwleoh dyhf fhv frqglwlrqv hvw grqqìh fodluhphqw sduR E%?� ' i T i�qf � q�s E%?�� q2| E%?�j c ? ' fc �c 2c ���c +5144,
rü s E%?� hvw xqh irqfwlrq dx{loldluh grqqìh sdu

s E%?� ' � f vl ? ' f� vl ? � � +5145,
qfc q� hw q2 vrqw ohv pxowlsolfdwhxuv gh Odjudqjh fruuhvsrqgdqwv dx{ frqwudlqwhv+51;,/+51<, hw +5143, uhvshfwlyhphqw1 Lo v*hqvxlw gh +51;, hw +5144, txh qf hvw h{sulpìsdu

qf ' *L}+[
? i T i�q�s E%?�� q2| E%?�j, c +5146,

hw hq udlvrq ghv frqwudlqwhv +51<, hw +5143,/ od uhodwlrq +519, hvw uìgxlwh ãYqfYq� ' �Sc YqfYq2 ' �k|l� +5147,
Qrwrqv txh od glvwulexwlrq iR E%?�j hvw lqfruuhfwh oruvtxh S : � ^99`1 Od qdwxuh h{dfwhgh od glvwulexwlrq gh suredelolwì g*ìwdw iRE%?�jc ? ' fc �c 2c ���c shxw0íwuh gìwhuplqìhhq vsìfl�dqwE�� ohv ydohxuv srvvleohv gh %?cE��� ohv iruphv gh | E%?� hw S/ hwE���� ohv ydohxuv gh q� hw q2cgdqv oh frqwh{wh gh o*dqdo|vh g*xqh �oh vwdeoh J2J241 Ghx{ fdv txl qrxv lqwìuhvvhvrqw wudlwìv fl0ghvvrxv1
51615 Gìwhuplqdwlrq gh od glvwulexwlrq gh od orqjxhxu gh od�oh J2J24 sdu Pd{lplvdwlrq g*HqwurslhFrqvlgìurqv xqh �oh vwdeoh J2J24 gh glvflsolqh IFIV/ dyhf glvwulexwlrqv gxwhpsv g*lqwhuduulyìhv hw whpsv gh vhuylfh jìqìudohv +gh w|sh J,1 Vrlw b hw > ohv wdx{g*duulyìh hw gh vhuylfh/ �2@ hw �2r vrqw ohv fduuìv gx frh!flhqw gh yduldwlrq gx whpsvg*lqwhuduulyìhv hw whpsv gh vhuylfh uhvshfwlyhphqw1 O*dqdo|vh gh fhwwh sduwlh hw ghfhoohv txl vxlyhqw vxssrvh txh ohv sdudpëwuhv bc >c�2@ hw �2r iruphqw xq hqvhpeohirqgdphqwdo g*lqirupdwlrqv dsulrul/ srxu o*hvwlpdwlrq ghv glvwulexwlrqv gh od �ohJ2J24 vrxplvh ã xqh lqirupdwlrq vxssoìphqwdluh 1Vxssrvrqv txh ohv irqfwlrqv | E%?� hw %? vrqw gh od iruph| E%?� ' %? ' ?c ? ' fc �c 2c ���� +5148,
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Gdqv fh fdv/ ohv frqwudlqwhv +51<, hw +5143, fròqflghqw dyhf ghx{ pìwultxhv irq0gdphqwdohv uhodwlyhv ã o*dqdo|vh g*xqh �oh J2J24 vwdeoh/ ã vdyrlu =E�� od suredelolwì g*xq v|vwëph ylgh / l1h1
REf� ' �� 4c 4 ' b*>c f 	 4 	 �c +5149,rü 4 hvw o*xwlolvdwlrq gx v|vwëph +l1h1 S ' 4,/ hwE��� od orqjxhxu pr|hqqh gh od �oh k?lc 4 � k?l � k?l�Kc l1h1

"[
?'f ?RE?� ' k?lc +514:,

rü k?l�K hvw xqh eruqh vxsìulhxuh gh k?l +l1h1 k|l ' k?l,1Od frqwudlqwh +5149, shxw0íwuh lqwhusuìwìh frpph od frqglwlrq �g*ìtxloleuh ghv x{ � ^l1h1 oh wdx{ gx  x{ pr|hq g*hqwuìh bc hvw ìjdo dx wdx{ gx  x{ gh vhuylfh/> E�� R Ef��`1 Gh soxv/ k?l hvw vrxyhqw h{sulpì dqdo|wltxhphqw hq irqfwlrq ghv sd0udpëwuhv bc >c �2@ hw �2r txl shxyhqw0íwuh rewhqxv sdu xq v|vwëph gh phvxuhv1Dlqvl/ o*dssur{lpdwlrq gh od glvwulexwlrq gh od orqjxhxu gh od �oh sdu PH iRE?�j c? ' fc �c 2c ����c vrxplvh dx{ frqwudlqwhv +5149,/+514:, hw od qrupdolvdwlrq +51;,/ hvwgrqqìh sdu =
RE?� ' �~RksE?��?c +514;,

rü
~R ' i T iqfj ' "[

?'f ksE?��?c +514<,
k ' i T i�q�j c � ' i T i�q2j/ qfc q� hw q2 vrqw ohv frh!flhqwv gh Odjudqjh fru0uhvsrqgdqwv dx{ frqwudlqwhv +51;,/+5149, hw +514:,/ uhvshfwlyhphqw1 Srxu o*ìwdw g*lq0dfwlylwì i? ' fj/ +514;, hvw uìgxlwh ã =

REf� ' �~R ' �� 4� +5153,
D sduwlu ghv vroxwlrqv +514;,/+514<, hw +5153,/ qrxv srxyrqv ìqrqfhu oh ohpph vxlydqw1

Ohpph 514 =O*dssur{lpdwlrq gh od glvwulexwlrq gh od orqjxhxu gh od �oh sdu PH/ RE?�/ g*xqh�oh J2J24 vwdeoh/ vrxplvh dx{ frqwudlqwhv +51;,/+5149, hw +514:,/ hvw grqqìh sduo*dojrulwkph uìfxuvli vxlydqw =
RE?� ' � k�REf�c ? ' �c�RE?� ��c ? ' 2c �c ��� +5154,
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Od uìfxuuhqfh +5154, shuphw ã o*dqdo|vwh g*ìwxglhu ghv �ohv J2J24 gh w|sh soxvjìqìudo1 Hq xwlolvdqw ohv uhodwlrqv +5146, hw +5147,/ rx gluhfwhphqw +5149,0+5153,/ qrxvdxurqv oh wkìruëph vxlydqw =Wkìruëph 514 =^99`Od glvwulexwlrq gh od orqjxhxu gh od �oh J2J24 vwdeoh sdu PH iRE?�j c? ' �c 2c ����c vrxplvh dx{ frqwudlqwhv +51;,/+5149, hw +514:,/ hvw grqqìh sdu =
R E?� ' ;?= �� 4c ? ' fc42k?l �k?l � 4k?l �?3� c ? ' �c 2c ���c +5155,

rü ohv frh!flhqwv gh Odjudqjh k hw � vrqw vsìfl�ìv sdu =
k ' 42E�� 4� Ek?l � 4� c +5156,

� ' k?l � 4k?l c +5157,
uhvshfwlyhphqw1Qrwrqv txh o*h{suhvvlrq +5155, shxw0íwuh dxvvl rewhqxh lqgluhfwhphqw frpph xqfdv olplwh g*xqh vroxwlrq gh o*hqwurslh pd{lpxp g*xqh �oh J2J242Q ã fdsdflwì �qlhQ/ rü k hw � vrqw vxssrvìv lqgìshqgdqwv gh Q ^96`1 Lo hvw dxvvl lqwìuhvvdqw g*revhuyhutxh od iruph gh od glvwulexwlrq +5155, hvw lghqwltxh ã od vroxwlrq khxulvwltxh gh od �ohJ2J24 sursrvìh gdqv ^::` gdqv oh frqwh{wh gh o*dssur{lpdwlrq gh gl�xvlrq ^8</:7`1Gh soxv/ od vroxwlrq gh o*hqwurslh pd{lpxp +5155, hvw uìgxlwh ã fhooh suìvhqwìh gdqv^:<` rx ^7;` oruvtxh od frqwudlqwh gh o*ìtxloleuh gx  x{ +5149, hvw vxssulpìh1 Hq�q/elhq txh o*dssur{lpdwlrq sdu PH iRE%?�j c ? ' fc �c 2c ���cqh shxw sdv íwuh h{sulpìhdqdo|wltxhphqw hq irqfwlrq ghv frqwudlqwhv vxu ohv prphqwv g*ruguh vxsìulhxu gh odorqjxhxu gh od �oh ^:<`/ hooh shxw wrxwhirlv íwuh gìwhuplqìh hq xwlolvdqw ghv pìwkrghvqxpìultxhv ^87`1
51616 Gìwhuplqdwlrq gh od irqfwlrq gh ghqvlwì gh suredelolwìgh od �oh J2J24 sdu pd{lplvdwlrq g*hqwurslhXqh irqfwlrq gh ghqvlwì gh suredelolwì dqdorjxh ã od vroxwlrq glvfuëwh +5155,shxw0íwuh ìwdeolh gh od vroxwlrq jìqìudoh +5144, hq srvdqw| E%?� ' ?{|c ? ' fc �c 2c ����c +5158,hw o*lqwhuydooh{|/ hvw lq�qlphqw shwlw1 Hq xwlolvdqw o*h{suhvvlrq +5146,/ dsuëv txhotxhvpdqlsxodwlrqv/ rq shxw yhul�hu +srxu {| shwlw, txh =

qf ' *L}�q2{|n i T i�q�jq2{| � � +5159,
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Gh od uhodwlrq +5147, hw o*h{suhvvlrq +5159,/ dsuëv txhotxhv pdqlsxodwlrqv/ ã od olplwhE{| $ f�/ rq d oh wkìruëph vxlydqw =Wkìruëph 515 =D od olplwh E{| $ f�/ od ghqvlwì gh suredelolwì s E|� c | � fc dqdorjxh ã od glv0wulexwlrq gh od orqjxhxu gh od �oh iR E?�j c ? ' fc �c 2c ����c vrxplvh dx{ frqwudlqwhv+51;,/+51<, hw +5143,/ hvw jìqìudohphqw gh od iruph pl{wh
s E|� ' E�� S� �f E|� n S2k|l i T��S|k|l � c +515:,

rü �f E|� hvw od irqfwlrq g*lpsxovlrq xqlwì ^88` gì�qlh sdu
�fE|� ' � n4 | ' ff | 9' f c

who txh
n"]

3" �fE|�_| ' ��
hw ohv pxowlsolfdwhxuv gh Odjudqjh vrqw vsìfl�ìv sdu =

qf ' � *L} i�� Sj c +515;,q� ' *L}�E�� S� k|lS2 � c +515<,
q2 ' Sk|l � +5163,

Hq jìqìudo ohv sdudpëwuhv S hw k|l shxyhqw dxvvl íwuh h{sulpìv hq irqfwlrq gh bc >c �2@hw �2r +h1j1whpsv g*dwwhqwh pr|hq gh od �oh P2P24,1Qrwrqv tx*ã od olplwh E{| $ f�/ ohv frqwudlqwhv +51;,/+51<, hw +5143,/ shxyhqw0íwuhgh qrxyhdx lqwhusuìwìhv sdu =
n"]
f s E|� _| ' �c +5164,

n"]
f B E|� s E|� _| ' Sc B E|� ' � f vl | � fc� vl | : fc +5165,

n"]
f |s E|� _| ' k|l c +5166,
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uhvshfwlyhphqw1 Srxu fhod/ od vroxwlrq gx PH +515:,0+5163, shxw0íwuh rewhqxh dxwuh0phqw hq dssoltxdqw gluhfwhphqw od pìwkrgh ghv pxowlsolfdwhxuv gh Odjudqjh srxupd{lplvhu ã od olplwh +{| $ f, o*hqwurslh irqfwlrqqhooh +514,/ grqqìh sdu =
MEs� ' � n"]

f sE|� *L} isE|�j _|c
vrxplvh dx{ lqirupdwlrqv dsulrul +5164,0+5166,1
517 DssolfdwlrqvGdqv fhwwh sduwlh qrxv doorqv dssoltxhu ohv wkìruëphv 4 hw 5 srxu dqdo|vhu ghvw|shv sduwlfxolhuv gh �ohv J2J24 vwdeohv/ hw ìwdeolu xq olhq dyhf ohv uìvxowdwv vwrfkdv0wltxhv ^8:` hw rsìudwlrqqhov ^5<`1
51714 Surfhvvxv gh qdlvvdqfh hw gh pruwVl od orqjxhxu pr|hqqh gh od �oh/ k?l c hvw grqqìh dsulrul sdu 4* E�� 4� cdoruvk ' � hw � ' 4( l1h1 o*dojrulwkph uìfxuvli +5154, hvw uìgxlw dx{ wudqvlwlrqv krprjëqhvgh qdlvvdqfh hw gh pruw rsìudwlrqqhoohv ^5<`/ hw od glvwulexwlrq gx PH gh od orqjxhxugh od �oh +5155, hvw uìgxlwh ã od vroxwlrq gh od �oh P2P24 ã o*ìtxloleuh1 Oruvtxh S ' �hw k|l ' �*b rx �*>c doruv od irqfwlrq gh ghqvlwì gh suredelolwì gx PH +515:, hvwuìgxlwh ã xqh irqfwlrq gh ghqvlwì gh suredelolwì gh whpsv g*lqwhuduulyìhv rx whpsvgh vhuylfh glvwulexì h{srqhqwlhoohphqw gh sdudpíwuhv b rx > uhvshfwlyhphqw1 Hqg*dxwuh whuph/ vl S ' � hw k|l ' 4*d>E�� 4�oc doruv od ghqvlwì gh suredelolwì gx PH+515:, hvw lghqwltxh ã od ghqvlwì gh suredelolwì gx whpsv g*dwwhqwh g*xqh �oh P2P24ã o*ìtxloleuh1
51715 Od �oh P2J24Srxu xqh �oh P2J24 vwdeoh/ ohv frqwudlqwhv +51;, hw +514:, rqw ìwì xwlolvìhv lqgì0shqgdpphqw gdqv ^:<` hw ^7;` srxu rewhqlu xqh dssur{lpdwlrq sdu PH gh od orq0jxhxu pr|hqqh gh od �oh txl hvw h{dfwh oruvtxh J@P1 Oruvtxh ohv wurlv frqwudlqwhv+51;,/+5149, hw +514:, vrqw xwlolvìhv/ lo d ìwì ìwdeol ^6:`/ txh od vroxwlrq gx PHiR E?�j c ? ' fc �c 2c ����c ghylhqw h{dfwh/ txdqg od irqfwlrq gh ghqvlwì gh suredel0olwì gx whpsv gh vhuylfh hvw fdudfwìulvìh sdu oh prgëoh H{srqhqwlho Jìqìudolvì +JH,/gh od iruph =

sr E|� ' ��2r � �� n �2r
��f E|� n e>E� n �2r �2 i T

�� 2>|� n �2r
� c | � f� +5167,

Rq shxw yrlu idflohphqw/ txh oh prgëoh JH/ +txl q*hvw sdv yhul�ì srxu �2r 	 �,^yrlu 55` hvw xqh irqfwlrq gh ghqvlwì gh suredelolwì gx PH/ gh od iruph pl{wh +515:,/
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dyhf S ' 2* E�2r n �� hw k|l ' �*>1 Lo hvw lqwìuhvvdqw gh yrlu txh o*lqfoxvlrq h{solflwhgh od frqwudlqwh gh vhfrqg prphqw gx whpsv gh vhuylfh gdqv oh irupdolvph gx PHhvw lqxwloh1Qrwrqv txh od ghqvlwì gh suredelolwì gh JH shxw0íwuh lqwhusuìwìh sdu =+l, xq fdv h{wuëph g*xqh idplooh gh pìodqjh gh glvwulexwlrqv ã ghx{ skdvhv/ dyhfoh píph wdx{ pr|hq >/ hw frh!flhqw gh yduldwlrq �2r +�2r : �,/ rü o*xqh ghv ghx{skdvhv d xq whpsv gh vhuylfh qxo/ rx elhq =+ll, Frpph xq surfhvvxv gh vhuylfh dyhf xq surfhvvxv gh frpswdjh vrxv0mdfhqwìtxlydohqw ã xq surfhvvxv gh Srlvvrq frpsrvì ���� +vhuylfh sdu jurxxsh, gh sdud0pëwuh 2>*E�n�2r � hw wdlooh gx surxsh glvwulexìh jìrpìwultxhphqw gh pr|hqqh ìjdohã E� n �2r � *2 hw fduuì gx frh!flhqw gh yduldwlrq E�2r � ��* E�2r n �� � O*lqwìuíw gh odglvwulexwlrq JH hq wdqw txh prgëoh xqlyhuvho srxu o*dssur{lpdwlrq ghv glvwulexwlrqvgh w|sh J +Jìqìudo, +oruvtxh vhxohphqw ohv ghx{ suhplhuv prphqwv vrqw frqqxv, hvwprwlyì dxvvl sdu vd sursulìwì gh svhxgr0devhqfh gh pìprluh/ txl od uhqgh sduwlfx0olëuhphqw xwloh srxu o*dqdo|vh ghv �ohv ã soxvlhxuv vhuyhxuv ^98` hw ohv uìvhdx{ gh �ohvg*dwwhqwh jìqìudx{ ^95`/^96`1
51716 Od �oh J2P24Srxu xqh �oh J2P24 vwdeoh/ rq shxw yìul�hu txh od glvwulexwlrq gx PH +5155,/ hvwlghqwltxh ã od vroxwlrq h{dfwh/ edvìh vxu xqh fkdñqh gh Pdunry lqfoxvh dx{ lqvwdqwvg*duulyìhv/ dyhf frh!flhqw gh Odjudqjh � ' jc txl hvw od suredelolwì tx*xqh duulyìhwurxyh oh vhuyhxu rffxsì1 Lo hvw lqwìuhvvdqw gh yrlu txh vhxohphqw oh suhplhu prphqwgh od glvwulexwlrq gh od orqjxhxu gh od �oh/ k?l ' 4*E� � j� hvw vx!vdqw dyhf 4/srxu ìwdeolu xqh vroxwlrq h{dfwh gx PH srxu xqh glvwulexwlrq txhofrqtxh gx whpsvg*lqwhuduulyìhv gh w|sh J1 Srxu xqh �oh JH2P24 vwdeoh/ lo d ìwì prqwuì ^6:` txh

� ' j ' E�2@ � � n 24�E� n �2@� c 4 � �� �2@2 � +5168,
Ohv ghqvlwìv gh suredelolwìv gx whpsv g*dwwhqwh sdu PH ghv �ohv P2J24 hwJ2P24 shxyhqw0íwuh dssur{lpìhv sdu +515:,/ oruvtxh S ' 4 +qrwrqv txhj ' � � REf� ' 4 srxu xqh �oh P2J24 , hw k|l ' �c oh whpsv g*dwwhqwh pr|hq/^fi1^:<``1 Oruvtxh od glvwulexwlrq gh w|sh J hvw uhsuìvhqwìh sdu oh prgëoh gh JH/fhv vroxwlrqv gh o*hqwurslh pd{lpxp ghylhqqhqw h{dfwhv1 Qrwrqv txh srxu �2@ 	 �/od ghqvlwì gh suredelolwì gx whpsv g*dwwhqwh gdqv od �oh JH2P24 hvw vlqjxolëuh hw ohuìvxowdw fruuhvsrqgdqw grlw vdwlvidluh od frqglwlrq 4 � E�� �2@� *21

51717 Od �oh J2JH24Srxu xqh �oh J2JH24 vwdeoh/ rq shxw prqwuhu ^94`/ hq xwlolvdqw od irupxoh ghidwrulvdwlrq gh o*ìtxdwlrq lqwìjudoh gh Olqgoh| ^8:`/ hw hq dssoltxdqw xqh dssurfkhvlplodluh ã fhooh hpsor|ìh gdqv od vroxwlrq vshfwudoh gh od �oh J2P24 ^8:`/ txh od
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ghqvlwì gh suredelolwì h{dfwh gx whpsv g*dwwhqwh /�E|�c hvw grqqìh sdu =�E|� ' E�� v���fE|� n v�w| i Ti�w||jc | A f� +5169,
v� ' �� w|E� n �2r �2> c +516:,

hw w ' �w| hvw od vhxoh udflqh gh o*ìtxdwlrq sro|qrpldoh
2>n E� n �2r �w � dE�2r � ��w n 2>o�WE�w� ' fc +516;,gdqv oh grpdlqh UhEw� 	 f/ rü �WEw� hvw od wudqvirupìh gh Odsodfh gh od glvwulexwlrqgx whpsv g*lqwhuduulyìhv1 Oh whpsv g*dwwhqwh pr|hq hvw =

` EC*C.*�� ' v�w| c w| � 2>� n �2r c +516<,
hw/ g*dsuëv od orl gh Olwwoh/ od orqjxhxu pr|hqqh gh od �oh hvw

k?l EC*C.*�� ' bw| � 4E�2r � ��2 � +5173,
Rq shxw yrlu idflohphqw txh od ghqvlwì gh suredelolwì gx whpsv g*dwwhqwh +516:, hvwlghqwltxh ã od ghqvlwì gh suredelolwì gx PH +515:, hq srvdqwS ' v� hw k|l ' ` EC*C.*���
51718 Od �oh JH2J24Srxu xqh �oh JH2J24 vwdeoh/ rq shxw prqwuhu ^;7` txh od ghqvlwì gh suredelolwìgh JH fruuhvsrqg ã xq surfhvvxv gh Srlvvrq frpsrvì +PE, dyhf xqh wdlooh ghjurxsh glvwulexìh jìrpìwultxhphqw/ rü oh wdx{ g*duulyìhv pr|hq gx jurxsh kKl/ hvwgrqqì sdu/ bK ' 2b� n �2@ �Lo vhud lqwìuhvvdqw ã fhwwh ìwdsh/ g*ìwdeolu od glvwulexwlrq gx whpsv gh vhuylfh txluhqg od vroxwlrq gx PH +5/55, h{dfwh1 Fhfl shxw0íwuh dwwhlqw dx pr|hq gx wkìruëphvxlydqwWkìruëph 516 =od vroxwlrq gx PH +5155, gh od �oh JH2J24/ vrxplvh dx{ frqwudlqwhv +51;,/+5149,hw +514:,/ hvw lghqwltxh ã od glvwulexwlrq h{dfwh gh od orqjxhxu gh od �oh JH2J24 ão*ìtxloleuh oruvtxh od glvwulexwlrq gx whpsv gh vhuylfh hvw uhsuìvhqwìh sdu oh prgëohh{srqhqwlho jìqìudolvì +JH, gh od iruph +5168, +od uìflsurtxh hvw ydodeoh,1Suhxyh = yrlu Nrxydwvrv ^99`1
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Qrwrqv txh oh wkìruëph fl0ghvvxv hvw xqh jìqìudolvdwlrq gh fhoxl grqqì gdqv ^6:`srxu od vroxwlrq gx PH gh od �oh P2J24 vwdeoh1 Gh soxv/ oh uìvxowdw gx wkìruëph516 hvw xqh qrxyhooh lqwhusuìwdwlrq gdqv xq frqwh{wh vwrfkdvwltxh gh o*dssur{lpdwlrqsdu PH gh o*dqdo|vh gh od irqfwlrq gh ghqvlwì gh suredelolwì gx whpsv gh vhuylfh+515:,/ gh o*dssur{lpdwlrq sdu PH gh od glvwulexwlrq gh od orqjxhxu gh od �oh +5155,/dyhf S ' 2*E� n �2r � hw k|l ' �*> +fi1 wkìruëph 515,1
518 FrqfoxvlrqGdqv fh fkdslwuh/ qrxv dyrqv prqwuì frpphqw oh Sulqflsh gx Pd{lpxp g*Hq0wurslh +S1P1H, d sx íwuh xwlolvì srxu o*dqdo|vh dssur{lpdwlyh g*xqh �oh J2J24 ão*ìtxloleuh/ oruvtxh ohv frqwudlqwhv frqfhuqhqw xqltxhphqw ohv ghx{ suhplhuv pr0phqwv ghv glvwulexwlrqv gx whpsv g*lqwhuduulyìhv hw gx whpsv gh vhuylfh1 Lo d ìwìrewhqx ghv uhodwlrqv uìfxuvlyhv urexvwhv srxu od glvwulexwlrq gh od orqjxhxu gh od �oh/dlqvl tx*xqh fdudfwìulvdwlrq g*xqh irqfwlrq gh ghqvlwì gh suredelolwì pl{wh dqdorjxhsdu Nrxydwvrv ^99`1 Fhv vroxwlrqv gx pd{lpxp g*hqwurslh rqw ìwì h{sìulphqwìhv/frqmrlqwhphqw dyhf o*dqdo|vh h{dfwh/ srxu o*dssur{lpdwlrq gh od �oh J2J24/ hw ghvudssruwv lqwìuhvvdqwv rqw ìwì ìwdeolv dyhf ohv uìvxowdwv gh od wkìrulh fodvvltxh ghv �ohvg*dwwhqwh hw o*dqdo|vh rsìudwlrqqhooh1 Hq sduwlfxolhu/ lo d ìwì prqwuì txh od glvwul0exwlrq gh od orqjxhxu gh od �oh sdu PH gdqv xq v|vwëph JH2J24 vwdeoh/ vrxplvã od frqwudlqwh gx frh!flhqw g*xwlolvdwlrq 4/ hw fhooh gh od orqjxhxu pr|hqqh gh od�oh/ k?l/ hvw lghqwltxh ã od vroxwlrq h{dfwh fruuhvsrqgdqwh/ oruvtxh od glvwulexwlrq gxwhpsv gh vhuylfh hvw uhsuìvhqwìh sdu oh prgëoh gh glvwulexwlrq JH +Wkìruëph 516,1Od iruph xqlyhuvhooh gx prgëoh gh glvwulexwlrq JH d xqh vljql�fdwlrq soxv odujhgdqv o*dqdo|vh dssur{lpdwlyh gh v|vwëphv gh �ohv g*dwwhqwh soxv frpsoh{hv1 Hq sdu0wlfxolhu/ od irupxoh gx  x{ gh frq�jxudwlrq gh ixvlrq hw gh glylvlrq gh w|sh JH/shxw0íwuh xwlolvìh dyhf od orqjxhxu pr|hqqh k?l gh od �oh JH2JH24/ srxu lpsoì0phqwhu od vroxwlrq gx pd{lpxp g*hqwurslh gh iruph surgxlw gdqv ohv uìvhdx{ IFIVrxyhuwv hw ihupìv gh �ohv g*dwwhqwh jìqìudohv1
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Fkdslwuh 6Dssur{lpdwlrq sdu od wkìrulh gho*lqirupdwlrq g*xqh �oh P2J24dyhf udsshov vrxplvh ã ghv sdqqhv
614 LqwurgxfwlrqOh irupdolvph gx pd{lpxp g*hqwurslh dssoltxì dx{ v|vwëphv dyhf udsshov hwsdqqhv srxu hvwlphu o*xqltxh hvwlpdwhxu g*xqh glvwulexwlrq gh suredelolwì lqfrqqxh/i���j"�'f c � 5 ifc �c 2c �j c edvìh vxu o*lqirupdwlrq h{sulpìh hq whuph gh frqwudlqwhvghv prphqwv sduwlhov gh od iruph =

n"S
�'f��� ' �f� c n"S

�'f?&��� ' �&� c � � & � 6 	 4
Vl o*dssur{lpdwlrq gh o*hqwurslh pd{lpxp h{lvwh/ hooh shxw0íwuh rewhqxh hq dssol0txdqw od pìwkrgh ghv pxowlsolfdwhxuv gh Odjudqjh/ doruv od pd{lplvdwlrq g*hqwurslhgh Vkdqqrq pëqh ã od vroxwlrq =

��� ' i T��qf � 6S
&'�?&q�&

� c
i T iqfj ' ��f�

n"S
�'f i T

�� 6S
&'�?&q�&

� c
rü ohv q�& vrqw ohv pxowlsolfdwhxuv gh Odjudqjh1Gdqv fh fkdslwuh/ rq rewlhqw o*dssur{lpdwlrq sdu od wkìrulh gh o*lqirupdwlrq ghod glvwulexwlrq g*ìwdwv vwdeohv g*xqh �oh P2J24 dyhf udsshov vrxplvh ã ghv sdqqhv1Fh v|vwëph gh �ohv g*dwwhqwh hvw fdudfwhulvì sdu oh idlw txh/ ohv folhqwv sulpdluhvduulyhqw vxlydqw xq surfhvvxv gh Srlvvrq gh wdx{ b/ hw xq folhqw txhofrqtxh txlduulyh hw wurxyh oh vhuyhxu rffxsì rx hq sdqqh grlw uhmrlqguh xq jurxsh gh udsshovhw uìsìwh vd ghpdqgh dsuëv xq whpsv doìdwrluh glvwulexì h{srqhqwlhoohphqw dyhf xq
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wdx{ w� Oh whpsv gh vhuylfh hvw glvwulexì vxlydqw xqh orl duelwudluh 7/ dyhf xqh glv0wulexwlrq 8 E%�/ +8 Ef� ' f, hw wudqvirupìh gh Odsodfh0Vwlhowmhv h8 Er� � Hq soxv/ ohv|vwëph hvw vrxplv ã ghx{ w|shv g*lqwhuuxswlrqv srlvvrqlhqqhv1 Ghv sdqqhv lqgìshq0gdqwhv rx dfwlyhv shxyhqw0duulyhu oruvtxh oh vhuyhxu hvw lqdfwli rx dfwli dyhf xq wdx{# rx > uhvshfwlyhphqw1 Ohv whpsv g*lqwhuuxswlrqv lqgìshqgdqwhv hw dfwlyhv vrqw sulvfrpph yduldeohv doìdwrluhv (� hw (K gh glvwulexwlrqv C E%� hw M E%�/ hw wudqvirupìhvgh Odsodfh0Vwlhowmhv hCEr� hw hMEr�c uhvshfwlyhphqw1 Oh  x{ g*hqwuìh ghv duulyìhv sul0pdluhv/ ohv whpsv gh vhuylfh/ ohv lqwhuydoohv hqwuh ohv hvvdlv uìsìwìv hw ohv lqwhuydoohvhqwuh sdqqhv hw gxuìhv gh uìsdudwlrq vrqw vxssrvìv pxwxhoohphqw lqgìshqgdqwv1 Il0qdohphqw/ rq vxssrvh dxvvl txh ohv folhqwv grqw oh vhuylfh hvw lqwhuurpsx sdu xqhsdqqh dfwlyh vrqw reoljìv gh txlwwhu od }rqh gh vhuylfh1 Oh folhqw lqwhuurpsx grlwgìflghu/ vrlw gh uhmrlqguh oh jurxsh gh udsshov + dyhf xqh suredelolwì S , rx txlwwhu ohv|vwëph dsuëv lqwhuuxswlrq +dyhf xqh suredelolwì �� S,1 Srxu rewhqlu o*dssur{lpd0wlrq sdu od wkìrulh gh o*lqirupdwlrq / rq xwlolvh xqltxhphqw ghv suhplhuv prphqwvgh od glvwulexwlrq/ hw oh S1P1H qrxv shuphw g*dyrlu xqh dssur{lpdwlrq gx surfhvvxv1 O*rujdqlvdwlrq gh fh fkdslwuh hvw frpph vxlw1 Gdqv od sduwlh 5/ qrxv doorqv ds0sur{lphu oh v|vwëph P2J24 dyhf udsshov/ vdqv lqwhuuxswlrqv hw qrxv doorqv ìwxglhuohv fdv rü lo hvw srvvleoh g*rewhqlu xqh vroxwlrq h{solflwh ghv pxowlsolfdwhxuv gh Od0judqjh1 Hqvxlwh/ hq vxssrvdqw txh ohv prphqwv gh vhfrqg ruguh gh od glvwulexwlrq gho*ìwdw vwdeoh vrqw grqqìv/ qrxv doorqv qrxv uìiìuhu ã xqh vroxwlrq qxpìultxh1 Gdqvod sduwlh 6/ gh od píph pdqlëuh qrxv frqvlgìurqv oh fdv soxv jìqìudo g*xq v|vwëphP2J24 dyhf udsshov hw sdqqhv1
615 Dssur{lpdwlrqv g*xqh �oh P2J24 dyhf uds0shov61514 Ghvfulswlrq gx prgëohOh v|vwëph gh �ohv g*dwwhqwh P2J24 dyhf udsshov hvw xq v|vwëph sduwlfxolhugh fhx{ dyhf udsshov hw sdqqhv/ hw hvw fdudfwìulvì sdu oh idlw txh ohv folhqwv du0ulyhqw vxlydqw xq surfhvvxv gh Srlvvrq/ gh wdx{ b +b : f,1 Ohv whpsv gh vhuylfh 7�/vrqw vxssrvìv pxwxhoohphqw lqgìshqgdqwv dyhf xqh glvwulexwlrq gh suredelolwì 8 E%�c+8 Ef� ' f, hw wudqvirupìh gh Odsodfh Vwlhowmhv h8 Er�� Xq folhqw txl wurxyh oh vhuyhxurffxsì txlwwh od }rqh gh vhuylfh/ pdlv dsuëv xq whpsv glvwulexì h{srqhqwlhoohphqwg*lqwhqvlwì w +w : f,/ lo fkhufkh gh qrxyhdx oh vhuylfh1 Vrlw 4 ' b.E7� oh idfwhxug*xwlolvdwlrq1 Rq vxssrvh txh 4 	 � hw txh oh v|vwëph hw hq ìwdw vwdeoh1
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61515 Dssur{lpdwlrq gh suhplhu ruguhVrlw oh surfhvvxv elglphqvlrqqhov +�E|�c �E|�,/ vxu ohtxho rq gì�qlw ohv suredel0olwìv vwdwlrqqdluhv i��?j c who txh =��? ' *�4|3<n"� d�E|� ' �c�E|� ' ?oc � 5 ifc �jc ? 5 ifc �c ���jc
doruv ohv irqfwlrqv jìqìudwulfhv fruuhvsrqgdqwhv ��E5� vrqw grqqìhv frpph vxlw =^78`

�fE5� ' "[
?'f �f?5? ' E�� 4� i T;?=bw

5]
�

��gE��gE��� �_�
<@> c +614,

��E5� ' "[
?'f ��?5? ' ��gE5�gE5�� 5�fE5��

rü gE5� ' h8 Eb� b5� hw h8 Er� hvw od wudqvirupìh gh Odsodfh0Vwlhowmhv gh od glvwul0exwlrq gx whpsv gh vhuylfh1 Fhv h{suhvvlrqv rqw ìwì rewhqxhv sdu glyhuv dxwhxuv ão*dlgh gh gl�ìuhqwhv pìwkrghv ^45/75/88`1Gh od irupxoh +614,/ rq shxw gìwhuplqhu ohv prphqwv sduwlhov�&� c +�&� ' "S
?'f?&��?/� 5 ifc �j c & 5 ifc �j,/ sdu ohv uhodwlrqv vxlydqwhv =�ff ' �� 4c �f� ' 4c +615,��f ' b4w c ��� ' b42w E�� 4� n b2. E72�2 E2� 4� � +616,

Fhv h{suhvvlrqv mrxhurqw oh u÷oh gh frqwudlqwhv gh ydohxuv pr|hqqhv1 Vxssrvrqv txhqrxv q*d|rqv dxfxqh lqirupdwlrq dsulrul vxu od glvwulexwlrq gx whpsv gh vhuylfh/doruv oh S1P1H qrxv shuphw g*rewhqlu oh wkìruëph vxlydqw =
Wkìruëph 614 =Vl o*xqltxh lqirupdwlrq glvsrqleoh hvw grqqìh sdu �ff c�f� c��f hw ��� doruv o*ds0sur{lpdwlrq PH gh od glvwulexwlrq gh suredelolwì gh o*ìwdw gx v|vwëph hvw gh od iruph =
e�f? ' E�� 4�2��f n �� 4 � ��f��f n �� 4�? c e��? ' 42��� n 4 � ������ n 4�? � +617,

? ' fc �c ���
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Suhxyh =Vrlw od irqfwlrqqhooh g*hqwurslh gx v|vwëph vxlydqwh =
M E��� ' � "[

?'f ��? *L}E��?�c � ' fc �� +618,
Vhorq oh sulqflsh gh od pìwkrgh PH/ lo v*djlw gh pd{lplvhu od irqfwlrqqhooh +618,/vrxplvh dx{ frqwudlqwhv gh ydohxuv pr|hqqhv vxlydqwhv =

�ff ' "[
?'f �f? ' �� 4c �f� ' "[

?'f ��? ' 4c +619,
��f ' "[

?'f ?�f? ' b4w c ��� ' "[
?'f ?��? ' b42w E�� 4� n b2. E72�2 E2� 4� � +61:,

Srxu pd{lplvhu od irqfwlrqqhooh g*hqwurslhM/ qrxv doorqv xwlolvhu od pìwkrgh ghvpxowlsolfdwhxuv gh Odjudqjh1 Od irqfwlrq gh Odjudqjh v*ìfulw =
uEME� �� ' � "[

?'f ��? *L}E��?�� k� "[
?'f ��? � q�

"[
?'f ?��?c � 5 ifc �j c

rü k� hw q�c � 5 ifc �j/ vrqw ohv pxowlsolfdwhxuv gh Odjudqjh fruuhvsrqgdqwv dx{frqwudlqwhv +619, hw +61:, uhvshfwlyhphqw1Oh pd{lpxp hvw dwwhlqw vl YY� EuEME� ��� ' fc
doruv � *L}E��?�� �� k� � q�? ' fcfh txl grqqh o*dssur{lpdwlrq =e��? ' i TE�Ek� n ��� q�?� ' ~3�� i TE�q�?�c +61;,dyhf

~� ' i TE�Ek� n ��� ' ��f�
[
?Df i TE�?q��c � 5 ifc �j �

Srxu ? ' fc rq d e��f ' ~3�� +61<,Rq gì�qlw %� ' i T E�q�� hw hq xwlolvdqw +61;, hw +61<, qrxv dxurqv =e��? ' %?� e��f +6143,
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grqf qrxv dyrqv =
�f� ' [

?Df e��? ' e��f[?Df %?� ' e��f�� %� c +6144,
hw ��� ' [

?Df ? e��? ' e��f[?Df ?%?� ' %�E�� %�� 2 e��f� +6145,
Hq glylvdqw +6145, sdu +6144, qrxv dxurqv =����f� ' %��� %� cFh txl grqqh

%� ' ����f� n��� cHq uhpsodêdqw %� gdqv E�����c rq dxud/
e��f ' �f� E�� %�� ' E�f� �2�f� n��� chw oh uhpsodfhphqw gh %� hw ��f gdqv +6143,/ qrxv pëqh ã od vroxwlrq vxlydqwh =

e��? ' E�f� �2��� n�f�
� ������ n�f�

�? c dyhf � 5 ifc �j �
Rq hq gìgxlw ohv irupxohv gx wkìruëph/

e�f? ' E�� 4�2��f n �� 4 � ��f��f n �� 4�? c e��? ' 42��� n 4 � ������ n 4�? � �
Uhpdutxrqv txh o*dssur{lpdwlrq ã xq prphqw hvw gìfurlvvdqwh1 Qìdqprlqv/ odglvwulexwlrq g*ìwdw vwdeoh g*xqh �oh P2J24 dyhf udsshov shxw dyrlu xq prgh srxuxq hqwlhu ? +? 5 Q,/ duelwudluh1 Hq sduwlfxolhu/ lo hvw idfloh gh yrlu txh ohv vìtxhqfhvi��?j"?'f c � ' fc �c gdqv xqh �oh P2P24 dyhf udsshov srvvëgh xq prgh xqltxh1 Vlrq qrwh ?W� oh prgh l1h1 txl srvvëgh od suredelolwì od soxv ìohyìh ��? doruv rq d =

?Wf ' ;?= f vl b4 	 wc�Eb� w� 4w E�� 4�� vl b4 � w� c +6146,
?W� ' � b4w E�� 4�� c
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rü d�o gìvljqh od sduwlh hqwlëuh 1Qrwrqv txh vl Eb� w� 4*w E�� 4� + uhvshfwlyhphqw b4*w E�� 4�, hvw xq hqwlhudoruv ?Wf � � +uhvshfwlyhphqw ?W� � � , hvw dxvvl xq prgh1 Dlqvl o*dssur{lpdwlrq ghsuhplhu ruguh qh grlw íwuh dssoltxìh txh oruvtxh ?Wf ' ?W� ' f/ fh txl hvw ìtxlydohqwã o*lqìjdolwì w : b4* E�� 4�1Srxu ohv �ohv grqw oh whpsv gh vhuylfh hvw glvwulexì duelwudluhphqw/ qrxv q*dyrqvdxfxqh lqirupdwlrq wkìrultxh vxu ohv prghv gh i��?j/ pdlv ohv lqyhvwljdwlrqv qxpì0ultxhv gh Idolq/ Pduwlq hw Duwdohmr ^78` prqwuh txh ohv glvwulexwlrqv ohv soxv xvxhoohvfrqgxlvhqw ã ghv glvwulexwlrqv gh suredelolwìv g*ìwdw vwdeoh xqlprgdohv1Hylghpphqw ohv dujxphqwv suìfìghqwv lqgltxhqw tx*lo hvw vrxkdlwdeoh g*ìwxglhugh qrxyhoohv dssur{lpdwlrqv soxv �deohv1
61516 Dssur{lpdwlrq gh vhfrqg ruguhDujxphqwv hw mxvwl�fdwlrqvGhx{ prwlydwlrqv sulqflsdohv mxvwl�hqw o*xvdjh g*dssur{lpdwlrqv ã ghx{ pr0phqwv1 G*derug/ Idolq ^75` d prqwuì txh oruvtxh w whqg yhuv f/ �E|� hvw dv|ps0wrwltxhphqw Jdxvvlhq1 Fh idlw/ v*dffrugh dyhf od iruph dqdo|wltxh gh od glvwulexwlrqgx pd{lpxp g*hqwurslh1Gh soxv/ vl rq frqvlgëuh ?/ frpph xqh yduldeoh frqwlqxh doruv/ lo hvw idfloh ghsurxyhu txh o*dssur{lpdwlrq ã & prphqwv d dx soxv & � � h{wuhpxpv uhodwliv1 Gxprphqw txh o*h{suhvvlrq +6146, lqgltxh txh i��?j"?'f c � 5 ifc �j c srvvëgh dx soxvxq prgh/ rq vxjjëuh tx*xqh dssur{lpdwlrq ã ghx{ prphqwv shxw0íwuh dvvh} erqqhhq jìqìudo/ srxu dyrlu od iruph irqgdphqwdoh gh od glvwulexwlrq g*ìwdw vwdeoh1Soxvlhxuv dujxphqwv shxyhqw íwuh hq idyhxu g*xqh dssur{lpdwlrq ã ghx{ pr0phqwv/ hq jìqìudo fhv dujxphqwv vrqw edvìv vxu ghv fdv rü ohv glvwulexwlrqv gh shu0irupdqfh h{dfwhv vrqw frqqxhv qxpìultxhphqw1 Gdqv fkdtxh fdv/ o*dssur{lpdwlrqshxw0íwuh vrxyhqw dpìolruìh hq suhqdqw hq frpswh soxvlhxuv prphqwv1
Dssur{lpdwlrq sdu pd{lplvdwlrq g*hqwurslhFrqvlgìurqv ohv suredelolwìv g*ìwdwv vwdeohv��? ' *�4|<" RE�E|� ' �c �E|� ' ?�c � 5 ifc �j c ? 5 ifc �c ����j �Hq xwlolvdqw +614,/ rq shxw gìwhuplqhu ohv prphqwv sduwlhov gh vhfrqg ruguh ghi��?j"?'f sdu >�2f ' ��f n bw��� c

�2� ' b�.E7��� E�� 4� n b�.E72�2w E�� 4� 2 n be.E72�e E�� 4� 2 n b4w E�� 4� n b2.E72�2 E�� 4�
n beE�� 4� 2

�.E7�w n .E72�2 �2 ��2f �
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Od pd{lplvdwlrq gh od irqfwlrqqhooh g*hqwurslh gx v|vwëph
M E��� ' � "[

?'f ��? *L}E��?�c � ' fc � +6147,
vrxplvh dx{ frqwudlqwhv ghv prphqwv sduwlhov/� �� c � 5 ifc �j c � 5 ifc �c 2j c pëqhã od vroxwlrq vxlydqwh =��? ' i TE�q�f � q��?� q�2?2�c � 5 ifc �j c ? 5 ifc �c ����j c
rü q�fc q�� hw q�2 vrqw ohv pxowlsolfdwhxuv gh Odjudqjh fruuhvsrqgdqwv dx{ frqwudlqwhv�f� c��� hw �2� uhvshfwlyhphqw1Rq shxw ìfuluh = ��? ' ~3�� i TE�q��?� q�2?2�c +6148,dyhf

~� ' ��f�
"[
?'f i TE�q��?� q�2?2�� +6148,

Lo hvw lpsrvvleoh g*rewhqlu xqh h{suhvvlrq gh iruph dqdo|wltxh ghv sdudpíwuhvgh Odjudqjh q�� hw q�21 Ghv pìwkrghv qxpìultxhv vrqw glvsrqleohv srxu fdofxohu fhvpxowlsolfdwhxuv gh Odjudqjh1 Rq d fkrlvlw srxu fhwwh wåfkh od pìwkrgh sursrvìh gdqv^4 hw 46`1 Vxlydqw fhwwh pìwkrgh/ oh fdofxo ghv q�&/ � 5 ifc �j c & 5 i�c 2j c hvw uìgxlwã wurxyhu oh plqlpxp g*xqh irqfwlrq srwhqwlhooh/ txl hvw od vxlydqwh =
8� �q��c q�2� ' *L} �[

&'f i T
+� 2[

�'� q��
#&� � � ���f�

$, c � 5 ifc �j c +6149,
rü � hvw od wdlooh wurqtxìh gh o*ruelwh1Srxu fdofxohu oh plqlpxp gh +6149,/ rq d hpsor|ì od pìwkrgh gh uhfkhufkh gluhfwhgh Qhoghu hw Phdg gìfulwh fl dsuëv +yrlu ^59`,1 Fhwwh pìwkrgh q*d sdv hpsor|ì ohvghulyìhv/ fh txl od uhqg xwloh/ fdu od pdwulfh khvvlhqqh gh 8� �q��c q�2� hvw sduirlvdojrulwkpltxhphqw vlqjxolëuh1 Xqh glvfxvvlrq frpsoëwh vxu fh sreoëph whfkqltxhshxw0íwuh wurxyìh gdqv ^4`1
Pìwkrgh gx sro|wrsh gh Qhoghu0PhdgF*hvw xqh pìwkrgh g*rswlplvdwlrq orfdoh txl hvw iuìtxhpphqw xwlolvìh1 Fhwwh pì0wkrgh gìwhuplqlvwh hvw glwh �gluhfwh� = hooh whqwh gh uìvrxguh oh sureoëph hq xwlolvdqwgluhfwhphqw od ydohxu gh od irqfwlrq remhfwli/ vdqv idluh dssho ã vhv gìulyìhv1 Fhwwhpìwkrgh hvw vxuwrxw dssuìflìh srxu vd urexvwhvvh/ vd vlpsolflwì gh surjudppdwlrq/vd idleoh frqvrppdwlrq gh pìprluh +shx gh yduldeohv, hw vrq idleoh whpsv gh fdo0fxo1 Fhw dojrulwkph hvw urexvwh fdu lo hvw wuëv wroìudqw dx{ euxlwv gdqv ohv ydohxuv
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gh od irqfwlrq remhfwli1 Hq frqvìtxhqfh/ od irqfwlrq q*d sdv ehvrlq g*íwuh fdofxoìhh{dfwhphqw hw lo hvw srvvleoh g*dyrlu uhfrxuv ã xqh dssur{lpdwlrq gh od ydohxu gh odirqfwlrq1Frqwudluhphqw dx{ dxwuhv pìwkrghv txl gìpduuhqw ã sduwlu g*xq srlqw lqlwldo/od pìwkrgh gh Qhoghu0Phdg xwlolvh xq �sro|wrsh� gh gìsduw1 Xq sro|wrsh hvw xqh�jxuh jìrpìwultxh gh E?n�� srlqwv/ ? ìwdqw od glphqvlrq gx sureoëph1 Oh sro|wrshgh gìsduw hvw rewhqx sdu oh wludjh doìdwrluh g*xq srlqw %� gdqv o*hvsdfh vroxwlrq/ ohvdxwuhv srlqwv %� vrqw fkrlvlv gh pdqlëuh ã iruphu xqh edvh/ jìqìudohphqw xqh edvhruwkrjrqdoh =
%� ' %� n be�crü e�/ � ' 2c111/?n � vrqw ghv yhfwhxuv xqlwdluhv olqìdluhphqw lqgìshqgdqwv/ hw bhvw jìqìudohphqw xqh frqvwdqwh/ dgdswìh ã od fdudfwìulvwltxh gx sureoëph +grpdlqhgh yduldwlrq ghv gl�ìuhqwhv frpsrvdqwhv,1 Rq shxw fkrlvlu ghv b� gl�ìuhqwv srxufkdtxh yhfwhxu gh gluhfwlrq1 Pdlv jìqìudohphqw/ srxu gì�qlu xqh edvh ruwkrqrupìh/rq suhqg xq vhxo b� ìjdo ã o*xqlwì/ hw oh surgxlw vfdodluh hqwuh ghx{ yhfwhxuv xqlwdluhve� hvw qxo1 Oh sro|wrsh �f gì�ql sdu ohv vrpphwv %�c %2c ���c %?n�/ hvw qrwì�f '	 %�c %2c ���c %?n� : �D fkdtxh lwìudwlrq gh o*dojrulwkph gx sro|wrsh/ ? n � srlqwv vrqw xwlolvìv srxugìwhuplqhu xq sdv g*hvvdl1 Ohv srlqwv %� vrqw rugrqqìv gh pdqlëuh ã dyrlusE%�� � sE%2� � ���� � sE%?n���Ghv srlqwv gh whvw vrqw rewhqxv hq xwlolvdqw gh wuëv vlpsohv rsìudwlrqv dojì0eultxhv/ txl vh wudgxlvhqw sdu ghv wudqvirupdwlrqv jìrpìwultxhv ìoìphqwdluhv +uì0 h{lrq/ frqwudfwlrq/ h{sdqvlrq/ hw pxowlfrqwudfwlrq dsshoìh dxvvl uìwuìflvvhphqw,/ hwfhv srlqwv vrqw dffhswìv rx uhmhwìv hq irqfwlrq gh od ydohxu gh od irqfwlrq remhfwli1Oh sro|wrsh vh wudqviruph/ lo v*ìwhqg/ vh frqwudfwh/ ã fkdtxh prxyhphqw1 Dlqvl lov*dgdswh ã o*dooxuh gh od irqfwlrq/ mxvtx*ã fh tx*lo v*dssurfkh gh o*rswlpxp1 Srxugìwhuplqhu od wudqvirupdwlrq dgìtxdwh/ od pìwkrgh xwlolvh xqltxhphqw od ydohxu ghod irqfwlrq remhfwli dx{ srlqwv frqvlgìuìv1 D fkdtxh wudqvirupdwlrq/ oh soxv pdxydlvsrlqw frxudqw %� hvw uhpsodfì sdu oh qrxyhdx srlqw gìwhuplqì1Ohv frqglwlrqv g*duuíw gh o*dojrulwkph gìshqghqw gh od gl�ìuhqfh gh ydohxu gh odirqfwlrq remhfwli hqwuh oh phloohxu hw oh soxv pdxydlv srlqw = dxvvlw÷w txh fhwwh gl�ì0uhqfh hvw lqiìulhxuh ã xq fhuwdlq vhxlo/ o*dojrulwkph hvw lqwhuurpsx1 Xq svhxgrfrghgh fhwwh pìwkrgh hvw gìfulw frpph vxlw =
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Svhxgrfrgh gh od pìwkrgh gx sro|wrsh gh Qhoghu0Phdg� SRO\W wdeohdx{ gh wdlooh ?n �� SRO\WG'lqlwldolvhu sro|wrsh� kc qc � G'lqlwldolvhu� VLPSOG'rugrqqhu sro|wrsh srxu rewhqlu �f '	 %�c %2c ���c %?n� :UHSHWHU% G' �? ?[
�'� %�uì h{lrq E%o ' E� n k�%� k%?n��%& G' %oVL uì h{lrq dffhswìh EsE%o� 	 sE%?�� doruvVL EsE%o� 	 sE%���h{sdqvlrqE%e ' �%o n E�� ��%�VL h{sdqvlrq dffhswìh EsE%e� 	 sE%o�� doruv %& G' %eVLQRQ %| G' %?n� +srxu frqwudfwlrq lqwhuqh,VL EsE%o� � sE%|� doruv %| G' %o +srxu frqwudfwlrq h{whuqh,frqwudfwlrq E%S ' q%| n E�� q�%�VL frqwudfwlrq dffhswìh EsE%S� � sE%?�� doruv %& G' %SVLQRQ uìwuìflvvhphqw gx vlpsoh{h%� G' E%� n %��2 srxu � ' 2c ����c ?%& G' E%?n� n %��2Wulhu sE%��c sE%2�c ���c sE%&� srxu rewhqlu �& '	 %�c %2c ���c %?n� :MXVTX*D frqglwlrqv g*duuíw vdwlvidlwhv1

616 Dssur{lpdwlrq g*xqh �oh P2J24 dyhf udsshovvrxplvh ã ghv sdqqhv61614 Ghvfulswlrq gx prgëohVrlw oh surfhvvxv Efc'� ' iEfE|�c'E|�� ( | � fj c rü 'E|� uhsuìvhqwh oh qrpeuhgh folhqwv gdqv oh jurxsh gh udsshov dx whpsv | hw fE|� hvw o*ìwdw gx vhuyhxu txl hvwgìfulw frpph vxlw =
fE|� '

;AA?AA=
f vl oh vhuyhxu hvw rsìudwlrqqho hw oleuh/� vl oh vhuyhxu hvw rsìudwlrqqho hw rffxsì/2 vl oh vhuyhxu hvw wrpeì hq sdqqh gxudqw vd rlvlyhwì /� vl oh vhuyhxu hvw wrpeì hq sdqqh gxudqw vrq dfwlylwì/Vrlw ohv suredelolwìv olplwhv ��� /whov txh =��� ' *�4|<"� iEfE|�c'E|�� ' E�c ��j / � 5 ifc �c 2c �j c � 5 ifc �c ����j �
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hw qrwrqv sdu �&� ohv prphqwv sduwlhov ghv suredelolwìv olplwhv whov txh =
�&� ' "[

�'f �&���c � 5 ifc �c 2c �j / & 5 ifc �c 2j �
Fhv prphqwv vrqw rewhqxv sdu ghv fdofxov dojìeultxhv xq shx gxuv/ ã sduwlu ghvirqfwlrqv jìqìudwulfhv �� E5� grqqìhv sdu ohv irupxohv vxlydqwhv hq vxssrvdqw txh4 	 �+yrlu ^<`, =

�f E5� ' g� i T;?=bw
5]

�
��Q E��Q E��� �_�n #w

5]
�

�� hC Eb� b��Q E��� � _�<@> c +614:,
�� E5� ' �� h8 Eb� b5 n >�b� b5 n > b� b5 n # � # hC Eb� b5�Q E5�� 5 �f E5� c +614:,
�2 E5� ' #�� hC Eb� b5�b� b5 �f E5� c +614:,
�� E5� ' E�� Sn S5�>�� hM Eb� b5�b� b5 �� E5� � +614:,dyhf
4 ' b�� h8 E>�> �� n >�. E(�� n S>�� c +614;,
g ' �� 4b E� n #. E(��� n # E�� 4� c +614;,
� ' g E� n #. E(��� n �� n h8 E>�� E�� #g��. E(K� n �>� � +614;,

hw Q hvw oh qrpeuh gh folhqwv txl uhmrljqhqw oh jurxsh gh udsshov gxudqw EfcI o hw odirqfwlrq jìqìudwulfh gh Q hvw =
Q E5� ' . �5� � ' h8 Eb� b5 n >� n E�� Sn S5�> hM Eb� b5� �� h8 Eb� b5 n >�b� b5 n > �
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61615 Dssur{lpdwlrq gh suhplhu ruguhD sduwlu ghv h{suhvvlrqv +614:,/ rq shxw gìwhuplqhu ohv prphqwv sduwlhov �&� c� 5 ifc �c 2c �j c & 5 ifc �j frpph vxlw =
�ff ' g� c �f� ' E�� #g� E�� h8 E>���> c +614<,�f2 ' #�ff. d(�o c �f� ' >�f�. d(Ko c +614<,��f ' b�ff 4n #. d(�ow E�� 4� c +614<,
��� ' b2�ff E�� h8 E>��2> E�� 4�2 �b E� n #. d(�o�Q2 n # E�� 4�.d(2� o�

nbb E� n #. d(�o��� 4
#��f �� h8 E>�> n b�ff �� h8 E>� n > h8 �E>�>2

$ c+614<,
��2 ' #�b2�ff.d(2� o n��f. d(�o� c +614<,
��� ' >��f�

�S. d(Ko n b2. �(2K��n���. d(Ko� � +614<,
Vl qrxv q*dyrqv dxfxqh lqirupdwlrq dsulrul vxu od glvwulexwlrq gx whpsv gh vhu0ylfh/ doruv oh S1P1H qrxv shuphw g*rewhqlu oh wkìruëph vxlydqw =
Wkìruëph 615 =Vl o*xqltxh lqirupdwlrq glvsrqleoh hvw grqqìh sdu �ff c�f� c�f2 c�f� c��f c��� c��2hw ��� c doruv o*dssur{lpdwlrq P1H/ gh od glvwulexwlrq gh suredelolwìv gh o*ìwdw gxv|vwëph hvw =

e�f? ' w E�� 4�g*�w E�� 4� n b E4n #. E(���
� b E4n #. E(���w E�� 4� n b E4n #. E(���

�? c
e��? ' kE�� #g���� h8 E>��l2kE�� #g���� h8 E>��n�>��� l�> �3C �>���E�� >g���� h8 E>��n�>���

4D? c
e�2? ' # E�ff.E(���2E�ff n��f �. E(�� n b2�ff. E(2� � �# b2��f. E(2� � n��f. E(��E�ff n��f �. E(�� n b2�ff. E(2� �

$? c
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e��? ' > E�f�. E(K��2E�f� n��� n S�f� �. E(K� n b2�f�. E(2K � �# �f� �S. E(K� n b2.E(2K ��n���. E(K�E�f� n��� n S�f� �. E(K� n b2�f�. E(2K �
$? � +6153,

Suhxyh =Od pd{lplvdwlrq gh od irqfwlrqqhooh g*hqwurslh/
ME��� ' � "[

?'f ��? *L}E��?�c � 5 ifc �c 2c �j c
vrxplvh dx{ frqwudlqwhv ghv prphqwv sduwlhov +614<, pëqh ã od vroxwlrq =e��? ' ~3�� i TE�?q��c +6154,dyhf

~� ' ��f�
"[
?'f i TE�?q���

rü q� vrqw ohv pxwlsolfdwhxuv gh Odjudqjh fruuhvsrqgdqw dx{ frqwudlqwhv ��� c� 5 ifc �c 2c �j �Qrxv dyrqv srxu ? ' f/ e��f ' ~3�� � +6155,Hq srvdqw %� ' i TE�q�� hw hq xwlolvdqw +6154, hw +6155, rq wurxyhe��? ' e��f%?� c +6156,qrxv dyrqv
�f� ' ��f[?Df %?� ' e��f�� %� c +6157,

hw
��� ' e��f [?Df ?%?� ' %� e��fE�� %��2 � +6158,

Grqf/ hq glylvdqw +6158, sdu +6157, rq wurxyh =����f� ' %��� %� c
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fh txl grqqh
%� ' ����f� n��� cHq uhpsodêdqw %� gdqv +6157, rq wurxyh
��f ' E�f� �2�f� n��� cOh uhpsodfhphqw gh %� hw e��f gdqv +6156, grqqh =

e��? ' E�f� �2�f� n���
� ����f� n���

�? � +6159,
Srxu fkdtxh ìwdw �/ � 5 ifc �c 2c �j rq uhpsodfh ohv prphqwv sduwlhov �&� c & ' fc �gdqv +6159,/ rq rewlhqw ohv uìvxowdwv gx wkìruëph1 �
61616 Dssur{lpdwlrq gh vhfrqg ruguhVrlw ohv suredelolwìv g*ìwdwv vwdeohv��? ' *�4|<" REfE|� ' �c 'E|� ' ?�c � 5 ifc �c 2c �j c ? 5 Q�

Hq vxssrvdqw txh 4 	 �/ hw hq xwlolvdqw ohv irqfwlrqv jìqìudwulfhv +614:,/ rq shxwgìwhuplqhu ohv prphqwv sduwlhov gh vhfrqg ruguh gh i��?j"?'f c � 5 ifc �c 2c �j c sduohv h{suhvvlrqv vxlydqwhv =
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�2f ' �ff b2 EbQ2E� n #.d(�o� n # E�� 4�.d(2� o�2wE�� 4�2 n��f
�� n �g��f

� c +615:,
�2� ' b2�ff �� h8 E>�>

#2# E�� 4�2.d(�� o n �b# E�� 4�Q2.d(2� oSE�� 4��
nnbE� n #.d(�o� E�bQ 22 n 2E�� 4�Q��SE�� 4�� �
n��� n b2 EbQ2E� n #.d(�o� n # E�� 4�.d(2� o�E�� 4�2
�#��f �� h8 E>�> n b�ff �� h8 E>� n > h8 �E>�>2

$
nb�� h8 E>�> � � n #.d(�o�� 4 ��2f ���f �
n2b2��f � n #.d(�o�� 4 � �� h8 E>� n > h8 �E>�>2
nb��ff � n #.d(�o�� 4 � 2��� h8 E>� n > h8 �E>��� >2 h8 ��E>�>� c

�22 ' ��2 n #��ff b2� .d(�� o n b��f.d(2� o n ��2f ���f �.d(�o� c
�2� ' ��� n >��f� b2� .d(�K o n b �S�f� n��� �.d(2K o n �E2S� ����� n�2� �.d(Ko� c
rü 4cg hw � vrqw grqqìv gdqv +614;,/ hw
Q2 ' Q �� E��b2 ' 2Sb �h8 �E>� n ��� h8 E>���.d(Ko n �>��n ��� h8 E>��.d(2K o

n2> ��� h8 E>� n > h8 �E>���.d(Ko n �>� c
Q� ' Q ��� E��b� ' S>�

��� h8 E>��n S>2 h8 �E>�� �> h8 ��E>� n ��� h8 E>��.d(�K o
n�> ��� h8 E>� n > h8 �E>��.d(2K o n �3C2��� h8 E>� n > h8 �E>��>2 � h8 ��E>�4D.d(Ko
n�Sb ���� h8 E>��.d(2K o� h8 ��E>� n 2> ��� h8 E>� n > h8 �E>���.d(Ko n �>�� �
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Od pd{lplvdwlrq gh od irqfwlrqqhooh g*hqwurslh gx v|vwëph/
ME��� ' � "S

?'f��? *L}E��?�c � 5 ifc �c 2c �j c
vrxplvh dx{ frqwudlqwhv ghv prphqwv sduwlhov �&� c � 5 ifc �c 2c �j c & 5 ifc �c 2j/grqqìhv gdqv +614<, hw +615:,/ pëqh ã od vroxwlrq vxlydqwh =e��? ' ~3�� i TE�q��?� q�2?2�cdyhf

~� ' ��f�
"S
?'f i TE�q��?� q�2?2�

rü q�� hw q�2 vrqw ohv pxowlsolfdwhxuv gh Odjudqjh fruuhvsrqgdqwv uhvshfwlyhphqw dx{frqwudlqwhv ��� hw �2� c � 5 ifc �c 2c �j �Frpph qrxv o*dyrqv frqvwdwì srxu oh fdv g*xqh �oh P2J24 dyhf udsshov hw vhuyhxu�deoh/ lo hvw lpsrvvleoh g*dyrlu xqh h{suhvvlrq gh iruph dqdo|wltxh ghv sdudpëwuhvgh Odjudqjh q�� hw q�2� Qrxv dyrqv gh qrxyhdx fkrlvl od pìwkrgh sursrvìh gdqv ^46`1Oh fdofxo ghv q�&c � 5 ifc �c 2c �j c & 5 i�c 2j c vh uìgxlw ã wurxyhu oh plqlpxp gh odirqfwlrq srwhqwlhooh frqyh{h
8� �q��c q�2� ' *L} �[

&'f i T
+� 2[

�'� q��
#&� � � ���f�

$, c � 5 ifc �c 2c �j +615;,
rü � hvw od wdlooh wurqtxìh gh o*ruelwh1Srxu fdofxohu oh plqlpxp gh +615;,/ rq d hpsor|ì od pìwkrgh gh uhfkhufkh gluhfwhgh Qhoghu hw Phdg +yrlu ^4`,1
617 FrqfoxvlrqSoxvlhxuv udlvrqv qrxv rqw frqgxlw ã xwlolvhu od pìwkrgh sdu od wkìrulh gh o*lq0irupdwlrq gdqv ohv �ohv g*dwwhqwh1 D wudyhuv fh fkdslwuh/ qrxv dyrqv suìvhqwì ghx{dssur{lpdwlrqv gh o*ìwdw gx v|vwëph sdu od wkìrulh gh o*lqirupdwlrq/ g*xqh �oh P2J24dyhf udsshov hw sdqqhv1 O*dojrulwkph gh Qhoghu hw Phdg qrxv shuphw g*dyrlu ghv vr0oxwlrqv dssur{lpdwlyhv oruvtx*rq qh glvsrvh g*dxfxqh h{suhvvlrq dqdo|wltxh vlpsoh1Srxu ohv dxwuhv glvwulexwlrqv gh shuirupdqfh/ frpph oh whpsv g*dwwhqwh sduh{hpsoh/ o*dssurfkh hqwursltxh grqqh dxvvl xqh glvwulexwlrq gh suredelolwì vlpsoh1Od jìqìudolvdwlrq gh qrwuh uìvxowdw vhudlw lqwìuhvvdqw srxu oh fdv ghv �ohv dyhf udsshovã orl jìqìudoh +udssho/ duulyìhv/111, hw dx{ fdv gh soxvlhxuv vhuyhxuv1

85



Fkdslwuh 7Ydolgdwlrq ghv dssur{lpdwlrqv
714 LqwurgxfwlrqGdqv fh fkdslwuh/ qrxv doorqv whqwhu gh ydolghu ohv dssur{lpdwlrqv sdu PH rewh0qxhv gdqv oh fkdslwuh suìfìghqw srxu xqh �oh P2J24 dyhf udsshov hw sdqqhv1 Gdqvod suhplëuh sduwlh qrxv doorqv vxssrvhu txh ohv wdx{ gh sdqqhv +dfwli hw sdvvli, vrqwqxov/ fh txl qrxv udpëqh ã od �oh P2J24 dyhf udsshov hw vhuyhxu �deoh/ hw qrxvìwdeolurqv srxu gl�ìuhqwhv orlv gh vhuylfh ghv h{hpsohv looxvwudwliv1 Oh exw gh fhwwhsduwlh hvw gh whvwhu qrv uìvxowdwv hq frpsdudqw dyhf ohv uìvxowdwv qxpìultxhv gh Idolq/Pduwlq hw Duwdohmr ^78`1 Hq whqdqw frpswh ghv wdx{ gh sdqqhv hw uìsdudwlrqv/ qrxvdoorqv ìwdeolu gdqv od ghx{lëph sduwlh ghv frpsdudlvrqv hqwuh uìvxowdwv h{dfwv hwdssur{lpdwliv srxu gl�ìuhqwhv orlv gh vhuylfh hw gh sdqqhv1 Qrwrqv txh ohv uìvxowdwvg*rswlplvdwlrq hw g*dssur{lpdwlrq rqw ìwì uìdolvìv ã o*dlgh gx orjlflho Pdwode1
715 V|vwëph P2J24 dyhf udsshovGdqv fhwwh sduwlh/ qrxv doorqv yrlu txhotxhv looxvwudwlrqv gh frpsdudlvrq hqwuh ohvuìvxowdwv h{dfwv hw dssur{lpdwliv gh od glvwulexwlrq g*ìwdw gx v|vwëph P2J24 dyhfudsshov hw vhuyhxu devroxphqw �deoh1 Srxu fhod/ qrxv dyrqv whvwì ohv dssur{lpdwlrqvsrxu gl�ìuhqwhv orlv gh vhuylfhv hq idlvdqw ydulhu ohv gl�ìuhqwv sdudpëwuhv +wdx{g*hqwuìh/ gh vhuylfh hw gh udsshov,1 Qrxv dyrqv rewhqx ohv uìvxowdwv suìvhqwìv gdqv ohvwdeohv fl0ghvvrxv1 Srxu o*hvwlpdwhxu gx pd{lpxp g*hqwurslh edvì vxu ohv p suhplhuvprphqwv/ rq qrwh o*Hqwurslh gh Vkdqqrq +H1V, sdu VE6�1 Qrwrqv txh o*xwlolvdwlrqgh o*dssur{lpdwlrq ã ghx{ prphqwv soxw÷w txh fhooh ã xq vhxo prphqw glplqxhqrwdeohphqw o*hqwurslh gh Vkdqqrq +VE2�0VE��	3,/ VE2� hvw vx!vdpphqw surfkh gho*hqwurslh gh Vkdqqrq V gh od glvwulexwlrq g*ìwdw vwdeoh1
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71514 Vhuylfh gh orl h{srqhqwlhoohWdeoh 4 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2P24 dyhf udsshov whov txh b ' 2c D ' S hw w ' e1? �f? ��? e� �f? e� ��? e� 2f? e� 2�?3 f�Dee� f��H�e f�D��� f��bfD f�D�bf f��H�e4 f�fbf. f�fbf. f��fS. f�fH�S f�fbbH f�fH.�5 f�f22. f�f�.H f�f2�� f�f�Df f�f2fb f�f�He6 f�ffS� f�f�e. f�ffe� f�f�Df f�ffDf f�f�DS7 f�ff�H f�ffDD f�fffb f�ffSe f�ff�� f�ffDH8 f�fffD f�ff2f f�fff2 f�ff2H f�fffe f�ff2f9 f�fff� f�fff. f�ffff f�ff�2 f�fff� f�fffS: f�fff� f�fff2 f�ffff f�fffD f�fff� f�fff2H1V 4177:; 41784< 4177;6
Wdeoh 5 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2P24 dyhf udsshov whov txh b ' �c D ' e hw w ' f�2�

? �f? ��? e� �f? e� ��? e� 2f? e� 2�? .?3 314:;3 313778 315;45 313;66 314<97 313848 314364 315558 31399: 314:8; 313889 314<9< 3138;8 314485 31499; 3138;7 3143<< 3136:3 3148<< 313874 313746 313<:6 3136;< 3139;: 31357: 314385 31373; 313;47 3137;: 31354< 31375< 313498 313893 313584 314838 31354< 31343< 31359; 313443 313575 313459 314389 3133<4 313383 31349; 3133:6 3133;7 313384 313::: 313369 313354 313438 31337< 313357 31334: 31666; 313346 31333; 313398 313365 313338 313338 31948< 313338 313336 313374 313355 313334 313334 31;3343 313334 313334 313358 313347 313333 313333 41333H1V 515:3< 516959 515:;6
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Wdeoh 6 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2P24 dyhf udsshov whov txh b ' �c D ' e hw w ' f�fD�
? �f? ��? e� �f? e� ��? e� 2f? e� 2�? .?3 313357 313339 313<:; 313646 313434 31335; 615944 31344< 313364 313;84 3135:6 3134<4 313387 3193;5 313645 3133;9 313:73 31356< 313659 3133<7 313776 3138:5 313498 313976 31353< 313833 31347: 314597 313;56 31357: 31388< 3134;6 3139<4 31353; 314938 313<;: 31363; 3137;9 313493 313;93 313598 3145<9 31435; 313667 313756 313473 313<96 313639 31397: 313<88 313655 31369; 313456 313<:3 31364< 31349; 313;39 3135;5 313653 31343: 313;;4 313634 313<7< 31395: 31355: 3135:; 3133<7 313:53 31358: 3147<43 313787 3134:3 313575 3133;5 313863 3134<; 3149944 31363< 313453 313543 3133:5 313684 31346; 3146745 313533 3133;3 3134;6 313396 31353< 3133;: 3137:46 313456 313384 31348< 313388 313445 313383 313;:47 3133:5 313364 31346; 31337; 313387 313359 31584H1V 613849 6186:7 613:43

Od frpsdudlvrq hqwuh od ydohxu h{dfwh hw o*dssur{lpdwlrq gx pd{lpxp g*hq0wurslh ã xq vhxo prphqw g*xqh �oh P2P24 dyhf udsshov/ oruvtxh o*hqvhpeoh ghvsdudpëwuhv hvw Ebc Dc w� ' E2c Sc e�/ +yrlu i��?j hw q e� ��?r gh od wdeoh 4,/ qrxv prqwuhtxh o*dssur{lpdwlrq gh suhplhu ruguh hvw gìfurlvvdqwh/ f*hvw0ã0gluh hooh srvvëgh xqprgh hq ?Wf ' ?W� ' f1 Sdu frqwuh/ ohv glvwulexwlrqv g*ìwdwv vwdeohv gh od �oh P2P24dyhf udsshov shxyhqw dyrlu xq prgh hq xq hqwlhu q duelwudluh1 Fhfl vh yrlw elhqgdqv od wdeoh 5/ oruvtxh o*hqvhpeoh ghv sdudpëwuhv hvw Ebc Dc w� ' E�c ec f�2�/ rü rquhpdutxh ghv prghv hq ?Wf ' ?W� ' �1 Hq yhuwx ghv dujxphqwv suìfìghqwv/ lo hvwqìfhvvdluh g*dpìolruhu fhv dssur{lpdwlrqv hw gh wluhu gh qrxyhoohv dssur{lpdwlrqvg*ìwdwv gx v|vwëph1 O*dssur{lpdwlrq gh vhfrqg ruguh qrxv shuphw g*dyrlu xqh wuëverqqh dpìolrudwlrq/ +yrlu ohv uìvxowdwv gh od wdeoh 5, gx prphqw txh ohv prghv gho*dssur{lpdwlrq q e� 2�?r c � ' fc � hw ? 5 Qc vrqw ìjdx{ ã fhx{ gh i��?j1+yrlu judskh7141 srxu o*dssur{lpdwlrq gh �f?,1Srxu gìprqwuhu od shuirupdqfh gh o*hvwlpdwlrq gh vhfrqg ruguh/ rq lqwurgxlw gdqvod ghuqlëuh frorqqh gh od wdeoh 5/ o*huuhxu uhodwlyh .?@��� e� 2f?*�f? � ���� hq xwlolvdqw odvìtxhqfh q e� 2f?r/ soxw÷w txh i�f?j1 Uhpdutxrqv txh gdqv od wdeoh 6/ oh prgh gl�ëuhg*xqh xqlwì/ hw fhfl vh yrlw elhq gdqv oh judskh 7151 G*xqh pdqlëuh jìqìudoh/ odshuirupdqfh gh q e� 2�?r/ vh gìwìulruh oruvtxh w gìfurñw hw2rx 4 E4 ' b.E7��/ dxjphqwh1
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71515 Vhuylfh gh orl jdppdWdeoh 7 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2H�24 dyhf udsshov whov txh b ' �c .E7� ' f��� hw w ' 2�
? �f? ��? e� �f? e� ��? e� 2f? e� 2�? .?3 3186:9 314<<< 318666 315438 318698 315346 313354 313<<< 313<33 31439: 313::9 314357 313;:3 313585 313558 31363: 313546 3135;9 313546 31364< 313866 313384 3133<5 313376 313438 31337; 3133<< 3138<7 313345 313359 31333< 31336< 313345 313359 313568 313336 31333: 313335 313347 313336 313339 313;49 313334 313335 313333 313338 313334 313334 31334H1V 416<;5 41733< 416<;8

Wdeoh 8 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2H�24 dyhf udsshov whov txh b ' 2c .E7� ' f�2D hw w ' ��2�
? �f? ��? e� �f? e� ��? e� 2f? e� 2�? .?3 314739 313;5: 314;:8 314833 314847 313<;5 313:94 3146:; 314499 3144:5 314383 31457; 31435: 313<75 313<:5 31438< 313:65 313:68 313<55 313<7; 313846 3138;< 313:;4 31378; 313848 313943 313::5 3136:7 313659 31383; 3135;9 313693 313695 313888 314438 31349< 313636 3134:< 313585 3134<5 313686 314699 3133;7 3134:3 313445 3134:9 3133<4 3134<; 313;6: 313373 3133<4 3133:3 313457 31336< 3133<; 31358; 31334< 31337: 313377 3133;9 313348 313376 31543< 31333; 313356 31335: 313394 313338 313349 316:843 313337 313344 31334: 313375 313335 313339 3183344 313334 313338 313344 313363 313333 313335 3185<H1V 5185;9 518<65 51868<
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Wdeoh 9 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2H�24 dyhf udsshov whov txh b ' 2c .E7� ' f�2 hw w ' ��
? �f? ��? e� �f? e� ��? e� 2f? e� 2�? .?3 315333 313<45 3158:4 314773 31543: 314346 313864 314;56 314463 31479< 313<55 314994 314334 313;<5 314463 313;:9 313;73 3138<3 314445 313;5: 313496 3138;7 313873 3137;3 3136:: 313964 3138:5 313;37 3135:3 3135<3 3135:7 313575 313637 313664 314598 313449 313474 31348: 313488 313457 313494 3139<9 31337: 313397 3133<3 3133<< 313376 313398 313;8: 31334; 31335: 313384 313396 313346 313355 315:;; 31333: 313344 31335< 313374 313336 313339 318:4< 313335 313337 31334: 313359 313334 313334 31833H1V 516335 516879 516384Wdeoh : = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2H�24 dyhf udsshov whov txh b ' 2�ec .E7� ' f�2D hw w ' ��2�
? �f? ��? e� �f? e� ��? e� 2f? e� 2�? .?3 313843 3136:5 314333 314533 313977 3138;3 315954 313:76 313:75 313:83 313<93 31399< 3139<< 313<<5 313:75 313<66 313896 313:9; 313976 313:;3 314666 313955 313<6< 313755 313947 3138:6 313;38 313:;7 31379< 313;59 313649 3137<5 3137:6 313:9< 3133;8 313663 313996 31356: 3136<6 313694 3139:< 313<79 313554 3137<: 3134:; 313648 313589 313887 3148;: 313475 313688 313466 313585 31349; 31374< 314;6; 3133;< 313576 313433 313534 313435 3135<6 31479< 313387 313494 3133:8 313494 31338: 3134;< 3138843 313365 313437 313389 31345< 313363 313446 3139544 31334; 313398 313375 313436 313347 313396 3155545 313343 313373 313365 3133;5 313339 313365 3173346 313339 313357 313357 313399 313336 313348 3183347 313336 313347 31334; 313386 313334 31333: 3199:48 313335 31333; 313346 313375 313333 313336 31;73H1V 51<753 61388; 51<8<6

Gdqv ohv wdeohv 7/ 8/ 9 hw :/ ohv whpsv gh vhuylfh vxlyhqw ghv glvwulexwlrqv g*Huodqj+H�,1 Ohv sdudpëwuhv gx prgëoh/ rqw ìwì fkrlvl srxu dyrlu ohv gl�ìuhqwhv vlwxdwlrqvsdu udssruw dx{ prghv ?W� c � ' fc �/ ghv glvwulexwlrqv g*ìwdwv gh od �oh P2H�24 dyhfudsshov1 Uhpdutxrqv txh oruvtxh w gìfurñw hw2rx 4/ dxjphqwh/ ohv prghv gh q e� 2�?r/
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? 5 Q/ gl�ëuhqw g*xqh xqlwì/ dxwuhphqw fhv prghv fròqflghqw jìqìudohphqw dyhf ohvprghv gh i��?j/ ? 5 Q1 Fhfl vh yrlw elhq gdqv oh judskh 716/ srxu od glvwulexwlrq��?c ? 5 Q�
71516 Vhuylfh gh orl k|shu0h{srqhqwlhoohWdeoh ; = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2K224 dyhf udsshov whov txh b ' 2c .E7� ' f�2 hw w ' �1

? �f? ��? e� �f? e� ��? e� 2f? e� 2�? .?3 318633 31457: 3185<7 314676 31863< 3145:6 313944 31488< 313:48 31488: 313955 314874 3139:4 313445 31377: 31364< 31378; 3135;; 313787 313657 313486 313466 313465 313468 313466 313469 313476 313557 313374 313386 313373 313395 313374 31338; 313358 313346 313354 313345 31335; 313346 313354 313489 313337 31333; 313336 313346 313337 31333: 3139<: 313334 313336 313334 313339 313334 313335 313:4H1V 418587 4185:5 41858;Wdeoh < = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2K224 dyhf udsshov whov txh b ' ��Sc .E7� ' f�2D hw w ' f��1
? �f? ��? e� �f? e� ��? e� 2f? e� 2�? .?3 313786 31349: 31464: 313:68 3139;; 31363< 3184;4 313;;< 3136<: 31435; 313933 313;43 3136<6 313;;5 31438< 31388< 313;35 3137<3 313;:6 313795 314:86 313<<8 31393< 313959 313733 313;97 313835 314647 313;46 31389; 3137;< 313659 313:;6 313839 3136:8 313939 3137:: 3136;4 313599 313984 3137:4 313:79 313758 3136:6 3135<; 31354: 3137<: 313739 3149<: 3135;7 3135:6 313565 3134:: 31367: 313657 31554; 3134;6 3134<8 3134;4 313478 313556 31356< 3154;< 313448 313466 313475 31344; 313464 313496 3146<43 3133:4 3133;< 313443 3133<: 3133:4 313436 3133444 313376 31338; 3133;9 3133:< 313368 313393 314;945 313358 31336: 31339: 313397 313349 313366 3169346 313348 313356 313386 313386 31333: 313349 3186647 31333< 313347 313374 313376 313336 31333; 31999H1V 51<;5< 613:<9 61339:

Gdqv ohv wdeohv ; hw < rq d frqvlgìuì xqh �oh P2K224 dyhf udsshov/ whooh txh odglvwulexwlrq gh vhuylfh hvw k|shu0h{srqhqwlhooh gh ghqvlwì
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sE%� ' f�De%RE�2%�ne�De%RE�S%�1 Od shuirupdqfh gh q e� 2�?rhvw wuëv erqqh1 Qìdq0prlqv/ oruvtxh w gìfurñw hw2rx 4/ dxjphqwh/ ohv prghv gh q e� 2�?r/ ? 5 Q/ gl�ëuhqwg*xqh xqlwì/ dxwuhphqw fhv prghv fròqflghqw jìqìudohphqw dyhf ohv prghv gh i��?j/? 5 Q1 +yrlu judskh 717,1
716 V|vwëph P2J24 dyhf udsshov hw vhuyhxu qrq�deohGdqv fhwwh sduwlh qrxv doorqv yrlu txhotxhv h{hpsohv gh frpsdudlvrq hqwuh ohvuìvxowdwv h{dfwv hw dssur{lpdwliv gh od glvwulexwlrq g*ìwdwv gx v|vwëph P2J24 dyhfudsshov hw sdqqhv gx vhuyhxu1 Srxu fhod/ qrxv dyrqv whvwì srxu gl�ìuhqwhv orlv ghvhuylfhv hw orlv gh sdqqhv/ od shuirupdqfh gh o*dssur{lpdwlrq sdu pd{lplvdwlrq g*hq0wurslh gx v|vwëph1 Hq idlvdqw ydulhu ohv gl�ìuhqwv sdudpëwuhv gx prgëoh/ qrxv dyrqvrewhqx ohv uìvxowdwv looxvwuìv gdqv ohv wdeohv fl0dsuëv1
71614 Vhuylfh gh orl h{srqhqwlhoohSdqqhv gh orl h{srqhqwlhoohQrwrqv sdu #� hw >�/ ohv wdx{ gh uìsdudwlrqv sdvvlyh hw dfwlyh uhvshfwlyhphqw1
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Wdeoh 4 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2P24 dyhf udsshov hw sdqqhv whov txhb ' �c D ' Hc w ' ec # ' 2c > ' �Sc #� ' 2c >� ' �2 hw S ' f�D�
? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 3159<5 3135<4 314:<7 3134:< 316753 313588 3157:< 313585 316779 313585 315697 3134;54 31447< 3134<7 314697 313646 313;56 313435 314447 313473 313:<6 313438 3144<< 3134:;5 31375< 3133<; 313:73 313537 3134<; 313374 313834 3133:; 3134<7 313375 31388; 3134556 313485 313376 31367; 313436 31337; 313349 313558 313376 313383 313349 31356< 31338<7 313385 31334; 313484 313379 313344 31333: 313434 313357 313347 313339 3133<7 3133538 31334; 31333: 313395 31334< 313336 313336 313379 313346 313337 313335 313367 3133389 313339 313335 313357 31333: 313334 313334 313353 31333: 313334 313334 313344 313334H1V 513369 513745 513669
Wdeoh 5 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2P24 dyhf udsshov hw sdqqhv whov txhb ' �c D ' Hc w ' ec # ' ec > ' �fc #� ' Sc >� ' S hw S ' f�D�
? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 3166:4 313764 314<59 31363; 317383 3136;9 3156;7 313776 3173:3 3136:; 315673 3136354 314538 313573 313<97 313856 313;58 313458 313:3; 31356: 313:<; 313467 313:93 3136665 313699 3133<: 31367: 313649 31349; 313374 313543 31345: 31349: 313376 31354< 3135486 313437 313367 31343< 31346< 313367 313346 313395 31339; 31336; 313345 313389 3133;57 31335; 313344 313365 313385 31333: 313337 31334< 313369 31333< 313336 313346 31334;8 31333: 313336 31333< 31334; 313334 313334 313339 31334< 313335 313334 313336 313335H1V 41;;<8 41<3;: 41;<:3
Wdeoh 6 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2P24 dyhf udsshov hw sdqqhv whov txhb ' �c D ' Hc w ' f�Dc # ' ec > ' Sc #� ' Sc >� ' H hw S ' f�e�
? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 3145;; 31347; 31369; 31338< 314::< 313568 314456 313484 31439; 313463 31395: 3133944 314;93 313568 3138;7 313473 3144:7 313493 313:94 313443 314595 313497 313:;9 3133<85 314858 313543 31384< 313495 313::7 31343< 313849 3133;3 3144:: 313497 313:;4 3134496 313<65 31346< 313673 31345< 313844 3133:7 313683 31338; 313;9; 313463 313947 3134457 3137:4 3133:8 3134;6 3133;4 31366: 313383 31356: 313375 313838 3133;5 3136;6 3133;78 31353< 313369 3133;9 313376 313555 313367 313494 313364 313565 313374 3134<3 3133839 3133;6 313348 313369 313353 31347: 313356 31343< 313355 3133;7 31334: 3133:7 313356: 313363 313339 313347 31333; 3133<: 313349 3133:7 313349 313357 313338 313356 31333;; 313343 313335 313338 313336 313397 313344 313383 313345 313338 313334 313339 313335H1V 51:837 51<9;5 51;87:
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Wdeoh 7 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2P24 dyhf udsshov hw sdqqhv whov txhb ' 2c D ' Hc w ' �2c # ' 2c > ' ec #� ' �c >� ' S hw S ' f�D�
? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 3165<3 313<9< 314649 313575 3165<; 313<5: 314774 313767 316658 313<3< 3146<9 3135<74 3138;6 313883 313:8< 313773 3139<: 313787 3139<9 3135:; 31399; 313797 313:56 3136375 3134<4 3135;; 3136;3 31364< 31347: 313556 313669 3134:< 313477 313565 313693 31358;6 3133:3 313478 3134;3 3134;; 313364 31343< 313496 313448 313366 313446 3134:5 3134:<7 31335: 3133:4 3133;6 313434 31333: 313387 3133:< 3133:7 31333; 313387 3133:< 3134368 313343 313367 31336: 313384 313334 313359 31336; 31337: 313335 313358 313368 31337;9 313337 313349 31334: 313358 313333 313346 31334; 313363 313334 313345 313348 31334<: 313334 31333: 31333: 313345 313333 313339 31333< 313353 313333 313338 313339 313339; 313333 313336 313336 313338 313333 313336 313337 313346 313333 313335 313335 313335H1V 5168;< 517349 516;;8
Wdeoh 8 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2P24 dyhf udsshov hw sdqqhv whov txhb ' 2c D ' Hc w ' 2c # ' 2c > ' ec #� ' �c >� ' S hw S ' f�D�
? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 313<<5 3135<5 3136<9 3133:6 314936 313883 313;84 3135<6 3146<6 3136<< 313945 3134764 314387 313758 3138;3 3134<: 313<;< 3136;7 3138<4 313555 314367 3136:; 3138;7 3134;45 313;47 313744 31388: 31358; 313943 31359; 313744 31349; 313:48 313659 31383: 3135366 313879 31365< 313774 31357< 3136:9 3134;: 3135;8 31345; 313794 31358; 3136<< 3134<<7 31366: 313569 313644 313537 313565 313463 3134<; 3133<: 3135:9 3134;9 3135;8 3134:58 3134<: 31348: 313536 31347< 313476 3133<4 31346; 3133:6 313487 313455 3134;8 3134649 313444 3133<< 313459 313434 3133;; 313396 3133<9 313389 3133;3 3133:6 31343< 3133;:: 313393 313393 3133:7 313398 313387 313377 313399 313375 31336< 313373 31338; 313384; 313365 313368 313375 313373 313367 313364 313379 313365 31334: 313353 31335; 313359< 31334: 31334< 313357 313356 313354 313354 313365 313357 31333: 31333< 313345 31334543 31333; 313344 313346 313346 313346 313348 313355 31334; 313336 313337 313338 31333844 313337 313339 31333: 31333: 31333; 313343 313348 313347 313334 313334 313335 31333545 313335 313336 313336 313337 313338 31333: 313344 313344 313333 313334 313334 313334H1V 61488; 6154<9 6149<5
Od frpsdudlvrq hqwuh od ydohxu h{dfwh hw o*dssur{lpdwlrq sdu pd{lplvdwlrq g*hq0wurslh ã xq vhxo prphqw g*xqh �oh P2P24 dyhf udsshov hw sdqqhv/ whoohv txh ohvorlv gh sdqqhv sdvvlyhv hw dfwlyhv vrqw h{srqhqwlhoohv gh wdx{ uhvshfwliv #� hw >�/qrxv prqwuh txh o*dssur{lpdwlrq ã xq vhxo prphqw hvw gìfurlvvdqwh +yrlu i��?j hwq e� ��?rghv wdeohv 408,/ f*hvw0ã0gluh hooh srvvëgh ghv prghv hq ?Wf ' ?W� ' ?W2 ' ?W� ' f1
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Fhwwh vlwxdwlrq vh suìvhqwh srxu fhuwdlqhv glvwulexwlrqv g*ìwdwv h{dfwv +yrlu judskh718,1 Wdqglv txh od glvwulexwlrq g*ìwdwv vwdeohv gh od �oh P2P24 dyhf udsshov hwsdqqhv srvvëgh ghv prghv hq xq hqwlhu q duelwudluh/ sdu h{hpsoh gdqv od wdeoh 5/?Wf ' ?W� ' ?W2 ' f hw ?W� ' �/ +yrlu i��?j � 5 ifc �c 2c �j/ gh od wdeoh 5,1 O*dssur{l0pdwlrq gh vhfrqg ruguh qrxv shuphw g*dyrlu xqh wuëv erqqh dpìolrudwlrq +yrlu ohvuìvxowdwv ghv wdeohv 5/ 6 hw 7,/ gx prphqw txh ohv prghv gh o*dssur{lpdwlrq /q e� 2�?r� 5 ifc �c 2c �j/ vrqw ìjdx{ ã fhx{ gh i��?j +yrlu judskh 719,1 Uhpdutxrqv gdqv odwdeoh 8/ oruvtxh w gìfurñw/ ohv prghv gh q e� 2�?r/ ? 5 Q/ gl�ëuhqw g*xqh rx ghx{ xqlwìvsdu udssruw ã fhx{ gh od glvwulexwlrq g*ìwdwv h{dfwv i��?j/ � 5 ifc �c 2c �jc ? 5 Q�
Sdqqhv gh orl jdppdWdeoh 9 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2P24 dyhf udsshov hw sdqqhv whov txhb ' �c D ' ec w ' �2c # ' 2c > ' Sc #� ' 2c >� ' H hw S ' f�D�? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 314:;7 3138<4 314<;5 3136:5 314<5; 313834 31575: 313899 314<79 3137:8 3155<9 3136;44 3136<6 313769 314695 313:3: 313747 313596 31455; 313696 3136<: 3135:9 314633 3136<;5 31348; 3135:9 313::: 313896 3133;< 31346; 313954 313566 3133;: 313485 3139<4 31366<6 31339: 31348< 313739 313697 31334< 3133:5 313647 31347< 313353 3133:< 313678 3135687 31335< 3133;9 313535 313545 313337 31336; 31348< 3133<9 313338 31336< 313495 3134668 313345 313377 3133<: 313449 313334 313353 3133;3 313394 313334 31334; 3133:4 3133949 313338 313355 313378 313393 313333 313343 313374 31336< 313333 31333; 31335< 313356H1V 517;4; 518476 517<97

Wdeoh : = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2P24 dyhf udsshov hw sdqqhv whov txhb ' �c D ' Sc w ' 2c # ' �c > ' 2c #� ' 2c >� ' e hw S ' f�D�? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 3149<7 3136<: 313<74 313476 314;:9 3137<: 314689 3136:8 314;9: 31375: 314455 3135474 313<6< 3136:6 313<94 31364; 313<49 313645 313;87 31359< 313<54 313658 313;<; 3135845 313839 3135:7 313:46 313657 31377: 3134<9 31386< 3134<7 313785 313563 313989 3135876 313597 3134:; 31378< 313587 31354< 313456 31366< 31346< 313554 313485 31376; 3135567 313446 31343; 3135:4 3134:7 31343: 3133:: 313547 313433 31343: 3133<6 31359; 31349<8 313399 313395 313485 31343< 313385 31337; 313468 3133:5 313385 313386 31347< 3134439 313365 313367 3133;4 313397 313358 313363 3133;8 313385 313358 31335; 3133:9 313395: 313348 31334; 313375 313369 313345 31334< 313387 31336: 313345 313347 313368 313364; 31333: 31333< 313354 313353 313339 313345 313367 31335: 313339 313339 313348 313346< 313336 313337 313343 313343 313336 31333: 313354 31334< 313336 313336 313339 31333843 313334 313335 313338 313338 313334 313338 313346 313347 313334 313334 313335 313334H1V 51<389 51<6<3 51<45;
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Wdeoh ; = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2P24 dyhf udsshov hw sdqqhv whov txhb ' �c D ' Hc w ' ec # ' 2c > ' �Sc #� ' 2c >� ' �2 hw S ' f�D�? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 3144:8 31349: 314639 3134<; 3149<: 3134;7 31566: 3136;: 314:59 31349; 315374 3135884 313:85 3134:7 314779 31375: 3139:6 313437 314699 313588 313985 313444 314797 3135:35 313763 313467 314463 313747 31359: 31338< 313:<< 31349; 313588 31339; 313<8< 31356<6 31355< 3133;< 313:84 313644 313439 313367 31379: 313444 313436 31336< 3138:7 3134:87 313449 313387 313787 313537 313375 31334< 3135:6 3133:6 313376 313354 313647 31343:8 31338: 313363 31358: 313456 31334: 313344 313493 31337; 31334< 313343 313489 3133879 31335: 313349 31346; 31339< 31333: 313339 3133<6 313365 31333; 313338 3133:4 313356: 313345 31333; 3133:5 31336: 313336 313336 313388 313354 313337 313335 313363 31333;; 313338 313337 313369 31334< 313334 313335 313365 313347 313335 313334 313344 313335H1V 518737 518:87 518875
Od frpsdudlvrq hqwuh od ydohxu h{dfwh hw o*dssur{lpdwlrq sdu pd{lplvdwlrq g*hq0wurslh g*xqh �oh P2P24 dyhf udsshov hw sdqqhv/ whoohv txh ohv glvwulexwlrqv gh sdqqhvsdvvlyhv hw dfwlyhv vxlyhqw ghv orlv g*Huodqj +H2,/ gh sdudpëwuhv #� hw >� uhvshfwl0yhphqw/ pëqh dx{ uìvxowdwv looxvwuìv gdqv ohv wdeohv 9/ : hw ;1 O*dssur{lpdwlrq ghvhfrqg ruguh qrxv grqqh xqh erqqh dssur{lpdwlrq +yrlu judskh 71:,/ hw ohv prghvgh q e� 2�?r/ fròqflghqw jìqìudohphqw dyhf fhx{ gh i��?j rx gl�ëuh g*xqh xqlwì +yrluohv wdeohv : hw ;,1

f, Sdqqhv gh orl k|shu0h{srqhqwlhoohWdeoh < = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2P24 dyhf udsshov hw sdqqhv whov txh/b ' �c D ' Hc w ' 2c # ' 2c > ' ec .E(�� ' .E(K� ' f�2D hw S ' f�D�? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 3165;9 3137:5 314585 3134;3 316;38 3137<6 314879 313668 316;57 3137:9 3147:< 3135564 314756 313638 313;58 313669 3144:9 313547 3139:; 313539 31448: 313559 313:63 3135735 31384< 31347: 3136<8 313583 313697 3133<6 3135<: 31345: 31368; 313434 313663 3134<:6 3134;4 313396 31349; 313473 313445 313373 313463 3133:; 313446 313375 31346: 3134567 313395 313359 31339; 31339< 313368 31334: 31338: 31337; 31336: 313349 313385 31338<8 313354 313343 313359 313364 313344 31333; 313358 31335< 313345 313339 31334; 3133549 31333: 313337 313343 313347 313336 313336 313344 31334; 313337 313335 313339 313339: 313335 313334 313337 313339 313334 313334 313338 313344 313334 313334 313335 313334H1V 514:46 514<58 514;65
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Qrxv dyrqv dssur{lpì gdqv od wdeoh </ od �oh P2P24 dyhf udsshov vrxplvh ã ghvsdqqhv/ hw qrxv dyrqv sulv xqh orl gh sdqqhv dfwlyh hw sdvvlyh k|shu0h{srqhqwlhooh ghghqvlwì sE%� ' f�De%RE�2%� n e�De%RE�S%�1 Hq frpsdudqw ohv prghv ghv glvwulex0wlrqv q e� ��?r hw q e� 2�?r sdu udssruw ã fhx{ gh i��?j/ qrxv uhpdutxrqv txh o*dssur{l0pdwlrq gh vhfrqg ruguh d dssruwìh xqh erqqh dpìolrudwlrq sdu udssruw ã fhooh ghsuhplhu ruguh/ fh txl hvw elhq looxvwuì gdqv oh judskh 71;/ srxu od glvwulexwlrq g*ìwdwvgx v|vwëph ��?1
71615 Vhuylfh gh orl jdppdSdqqhv gh orl h{srqhqwlhoohWdeoh 43 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2H�24 dyhf udsshov hw sdqqhv whov txh/b ' �c D ' Hc w ' ec # ' �c > ' ec #� ' 2c >� ' S hw S ' f�D�
? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 315873 31437: 313;79 3135<< 316669 313<<5 31454< 3137<5 3166:3 313<7; 3144:6 3136674 3143:4 313<3< 31396< 313934 313;:9 3137;5 313895 313637 313;74 31383< 3138<6 3136835 3137<9 313944 3136:; 313853 313563 313567 31358< 3134;; 313555 31358: 3135;5 3135;86 31355: 31369: 313535 313687 313393 313447 313453 313449 313395 313456 31345: 3134;47 313436 313538 313435 313547 313349 313388 313388 3133:4 31334< 313388 313386 3133;<8 313379 31343< 31337< 313453 313337 31335: 313358 313377 313339 313356 313354 3133679 313353 313389 313356 313397 313334 313346 313345 31335: 313335 31333< 31333; 313343: 31333< 31335; 313343 313366 313333 313339 313338 31334: 313334 313336 313336 313335H1V 516;44 51734: 516;:9
Wdeoh 44 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2H�24 dyhf udsshov hw sdqqhv whov txh/b ' �c D ' Hc w ' �fc # ' f�Dc > ' ��2c #� ' �c >� ' 2 hw S ' f�S�
? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 315785 3145<5 313946 313539 3155<: 31459: 313983 313874 315663 314575 313969 3136854 313637 313;9: 3136;5 31384; 313867 313;34 31369; 3136<< 313839 313;37 3136:5 3136975 31344< 3138:8 313554 3137:5 313457 313839 31353; 3135<8 31344; 313849 313548 3136796 313389 3136:< 313457 313689 31335< 313653 31344; 31354; 31335< 313663 313456 3136357 31335; 31357: 31339< 31357< 31333: 313535 31339: 313494 31333; 31353< 31339< 3135768 313347 31348< 31336; 31349< 313335 31345; 31336; 31344< 313335 313464 31336; 3134:<9 31333; 313434 313354 313443 313333 3133;4 313354 3133;; 313334 3133;5 313354 313454: 313337 313397 313344 3133:4 313333 313384 313345 313398 313333 313384 313344 3133:8H1V 51;5:5 51;848 51;67<
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Wdeoh 45 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2H�24 dyhf udsshov hw sdqqhv whov txh/b ' �c D ' �fc w ' ec # ' f�Dc > ' ��2c #� ' �c >� ' 2 hw S ' f�S�
? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 31583; 31436< 31395: 313499 3156:: 3143;7 313:55 313789 315759 314374 3139:5 3135;44 313978 313:63 3137:7 313754 313;6< 313998 31376; 313666 313;36 3139:6 31377< 3136395 31359< 3137:4 313737 3136<4 3135<9 31373; 313599 313576 3135:; 31375; 3135<3 3135<;6 313458 3135<9 3134;6 3135<3 313437 313584 313494 3134:: 313434 31359: 3134;3 3135947 313394 3134;5 31343: 3134<: 31336: 313487 3133<; 31345< 31336; 313497 31343; 3135388 313363 313443 313394 31345: 313346 3133<7 313393 3133<7 313348 3133<< 313396 3134779 313348 313399 313367 3133:< 313338 31338; 313369 31339; 313339 31338; 313368 3133<4: 31333; 31336; 31334< 31337; 313335 313369 313355 313383 313336 313367 31334< 313385; 313337 313355 313343 31335< 313334 313355 313346 313369 313334 31334< 313343 313359< 313335 313346 313338 31334: 313333 313346 31333; 31335: 313334 313344 313338 31334543 313334 31333: 313336 313343 313333 31333; 313338 31334< 313333 313339 313335 313338H1V 51;687 51;868 51;773
Gdqv oh fdv g*xqh �oh P2H�24 dyhf udsshov hw sdqqhv sdvvlyh hw dfwlyh gx vhuyhxu/gh orlv h{srqhqwlhoohv gh wdx{ #� hw >� uhvshfwlyhphqw/ qrxv dyrqv whvwì od shuiru0pdqfh ghv dssur{lpdwlrqv srxu gl�ìuhqwv sdudpëwuhv1 Ohv uìvxowdwv ghv dssur{lpd0wlrqv vrqw looxvwuìv gdqv ohv wdeohv 43/44 hw 451 Rq uhpdutxh txh o*dssur{lpdwlrq ghvhfrqg ruguh hvw phloohxuh +yrlu judskh 71< srxu od glvwulexwlrq ��?,1

Sdqqhv gh orl jdppdWdeoh 46 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2H�24 dyhf udsshov hw sdqqhv whov txh/b ' �c D ' �2c w ' �Sc # ' �c > ' ec #� ' �c >� ' � hw S ' f�D�
? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 313<<4 313785 313:77 3136<8 314347 31374; 313<;6 313;:< 314374 3136:: 313<54 3138984 313489 313768 313945 313<4: 3135<7 313639 313978 3139<6 3135:9 3135<< 31397; 3138;35 3133;; 313747 313787 31439: 3133;8 313557 313756 31387: 3133:; 313566 31377: 31389:6 31338: 3136:8 313655 314394 313358 313497 3135:; 313764 313356 3134:< 313635 31385:7 31336< 31365: 313556 313<;3 31333: 313453 3134;5 313673 31333: 313468 313533 31379:8 31335: 3135:9 313486 313;97 313335 3133;; 313453 31359; 313335 313433 313463 3136<79 31334< 31355< 313438 313:6; 313334 313397 3133:; 313544 313334 3133:6 3133;6 31364:: 313346 3134;: 3133:5 31394: 313333 31337: 313384 313499 313333 313385 313384 313575H1V 615864 615:46 615949
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Gdqv oh fdv rü/ ohv sdqqhv vrqw glvwulexìhv vhorq xqh orl g*Huodqj +H2, gh wdx{ #�/srxu ohv sdqqhv sdvvlyhv hw >� srxu ohv sdqqhv dfwlyhv/ qrxv dyrqv ohv dssur{lpdwlrqvgh suhplhu hw gh vhfrqg ruguh grqqìhv gdqv od wdeoh 461
Sdqqhv gh orl k|shu0h{srqhqwlhoohWdeoh 47 = Frpsdudlvrq hqwuh uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �oh P2H�24dyhf udsshov hw sdqqhv whov txh/b ' �c D ' Sc w ' ec # ' f�2c > ' ��Dc .E(�� ' .E(K� ' f�2D hw S ' f�D1
? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 31634: 3148<8 313448 31355; 31644: 31495< 313459 313786 316498 314898 31345; 3136434 313:;6 314556 313388 313787 313<5: 313<79 313387 313645 313;;9 313<98 313386 3136445 313664 313;3< 313359 3136<8 3135:9 31387< 313356 313548 313595 3138;4 313356 3135::6 313486 31383; 313345 3135;5 3133;5 31364< 313343 31347; 3133;5 313675 313343 31354;7 3133:7 313644 313339 3134;8 313357 3134;8 313337 313435 31335: 3134<9 313337 3134858 313369 3134;; 313336 31344: 31333: 31343; 313335 3133:3 31333< 313443 313335 3133<79 31334; 313445 313334 3133:5 313335 313395 313334 31337< 313336 313393 313334 313385: 31333< 313399 313333 313376 313334 313369 313333 313366 313334 313365 313333 313358H1V 517359 51756: 5173<6
Srxu xqh orl gh sdqqhv k|shu0h{srqhqwlhooh gh ghqvlwìsE%� ' f�De%RE�2%�ne�De%RE�S%�/ od shuirupdqfh ghv ghx{ dssur{lpdwlrqv hvw elhqlooxvwuìh gdqv oh judskh 7143 srxu od glvwulexwlrq ��?/ txl hvw gìfurlvvdqwh1 Fhshq0gdqw/ qrxv uhpdutxrqv elhq gdqv od wdeoh 47 txh od shuirupdqfh gh o*dssur{lpdwlrqgh vhfrqg ruguh hvw phloohxuh txh fhooh gh suhplhu ruguh1
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71616 Vhuylfh gh orl k|shu0h{srqhqwlhoohSdqqhv gh orl h{srqhqwlhoohWdeoh 48 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2K224 dyhf udsshov hw sdqqhv whov txh/b ' �c .E7� ' 2*�c w ' Sc # ' f�Dc > ' ��Sc #� ' 2c >� ' S hw S ' f�S�? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 315<89 3148<: 3137<5 313479 316395 3148:7 31388: 313653 316434 3147<4 313886 3135434 31395; 3145:: 31359; 313689 313:9< 313<65 313586 313553 313:66 313<87 313589 3135535 313593 313;<3 313446 31363: 3134<6 313885 313448 313485 3134;8 3138<6 31344: 3135346 313454 3138;7 313397 31354< 31337; 31365: 313386 313438 31337< 31368: 313386 3134937 31338< 3136:3 313364 313478 313345 3134<7 313357 3133:5 313347 31353< 313357 3134448 313363 31355< 313348 3133<5 313336 313448 313344 313383 313337 31344< 313344 31339:9 313348 313473 31333: 31338: 313334 31339; 313338 313367 313334 313399 313338 313368: 31333; 3133;8 313336 313368 313333 313373 313335 313357 313333 313368 313335 313349H1V 517647 517;4: 5179;6
Wdeoh 49 = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2K224 dyhf udsshov hw sdqqhv whov txh/b ' �c .E7� ' 2*�c w ' �c # ' f�Dc > ' �c #� ' 2c >� ' � hw S ' f�D�? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 313777 313595 3133:7 313365 313988 313::6 31347: 31355: 31385: 31376: 313435 3133<94 313833 313797 31343; 3133<< 313837 313983 31344: 3134<8 31379: 31379< 313433 3134475 313784 31389: 313444 313486 3136;; 313878 3133<6 31349; 313736 3137;: 3133<7 3134636 3136:5 3138;; 3133<< 3134;5 3135<< 31378; 3133:6 313477 31366< 3137;; 3133;8 3134757 3135<4 313888 3133;4 3134;; 313564 3136;8 31338; 313457 3135:; 3137:7 3133:8 31347<8 313553 3137<5 313396 3134:; 3134:; 313656 313379 313439 313555 313779 313396 3134849 313496 31374; 31337; 31348; 31346: 3135:4 31336: 3133<4 3134:6 313738 313385 313479: 31344< 313676 313369 313468 313438 31355; 31335< 3133:; 313464 31368: 313374 313469; 3133;8 3135:7 313359 313444 3133;4 3134<4 313356 31339: 3133<: 313637 313364 313455< 313394 313548 31334< 3133;< 313396 313494 31334; 31338; 3133:3 313583 313356 31343843 313376 313499 313346 3133:3 31337; 313468 313348 313383 31337< 313533 313349 3133;944 313363 313459 31333< 313387 31336: 313446 313345 313376 313367 313487 313344 31339<45 313354 3133<8 31333: 313375 31335< 3133<8 31333< 31336: 313356 313448 31333: 31338546 313347 3133:3 313338 313364 313355 3133;3 31333: 313364 313348 3133;6 313338 31336;47 313343 313385 313336 313356 31334: 31339: 313339 31335: 31333< 31338; 313336 31335:48 31333: 31336; 313335 31334: 313346 313389 313338 313356 313339 31336< 313335 31334;49 313337 31335: 313334 313345 313343 31337: 313337 313353 313336 313359 313334 3133454: 313336 313353 313334 31333< 31333; 313373 313336 31334: 313335 313349 313334 31333:4; 313335 313347 313333 313339 313339 313366 313335 313348 313334 313343 313333 313337H1V 61:53< 61:<53 61:7:7

9:



Gdqv ohv wdeohv 48 hw 49/ qrxv dyrqv suìvhqwì ghx{ dssur{lpdwlrqv sdu pd{lplvd0wlrq g*hqwurslh gh od glvwulexwlrq g*ìwdwv gx v|vwëph P2K224 dyhf udsshov hw sdqqhvgx vhuyhxu/ gh glvwulexwlrq k|shu0h{srqhqwlhooh gh ghqvlwì sE%� ' E�*��e%RE�%� nEe*��e%RE�2%�/ hw ohv uìvxowdwv prqwuhqw txh o*dssur{lpdwlrq gh vhfrqg ruguh grqqhxqh erqqh hvwlpdwlrq gh od glvwulexwlrq g*ìwdwv gx v|vwëph +yrlu judskh 7144,1
Sdqqhv gh orl jdppdWdeoh 4: = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2K224 dyhf udsshov hw sdqqhv whov txh/b ' f�Dc .E7� ' 2*�c w ' �ec # ' f�Dc > ' 2c #� ' 2c >� ' e hw S ' f�H�
? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 317474 314796 3147<3 313578 31768: 313<46 314939 3138:< 317696 313<43 3148<7 3135<64 3135;4 313;95 313865 31449: 313548 3136:< 3137;4 313697 31353; 3136;5 3137<7 3137785 3133<8 3137<; 3134:9 313;86 313344 31348; 313477 31355< 313344 31348< 31347: 31375<6 31336: 3135:< 31338; 31384; 313334 313398 313376 313477 313334 313399 313375 3135967 313348 313486 313353 3135<8 313333 31335: 313346 3133<4 313333 31335: 313344 3134358 313339 3133;6 31333: 313496 313333 313344 313337 31338: 313333 313344 313336 3133589 313336 313377 313336 3133;< 313333 313338 313334 313369 313333 313337 313334 313337H1V 513348 5135;3 41<<::
Wdeoh 4; = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2K224 dyhf udsshov hw sdqqhv whov txh/b ' ��2c .E7� ' f�2Dc w ' Hc # ' f�Hc > ' �c #� ' 2c >� ' e hw S ' f�D�
? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 315644 313:45 313<6; 313696 3155<6 3139:7 31443: 313:6< 315663 31397; 31437; 3137;<4 313769 313846 313997 313:79 31394; 313746 31394< 313863 3138;; 31374; 313974 3138365 3134<5 313695 313736 3139<3 31349: 313586 313679 3136;3 31348: 313597 3136:: 31379:6 3133<8 313578 313563 313863 313378 313488 3134<7 3135:5 313378 313498 313546 3136<57 31337< 313493 313459 3136:8 313345 3133<8 31343; 3134<8 313347 313434 313449 3135<:8 313358 313435 31339; 313585 313336 31338; 313394 313473 313337 313394 313393 3135369 313346 313397 313369 313497 313334 313369 313367 313433 313334 313369 313363 313459: 31333: 31336< 31334< 313437 313333 313355 31334< 3133:5 313334 313354 313348 3133:3; 313336 313357 313343 313397 313333 313346 313344 313384 313333 313345 31333: 313369H1V 51;386 51;866 51;63<
Gdqv ohv wdeohv 4: hw 4;/ qrxv dyrqv sulv ghv glvwulexwlrqv gh vhuylfh gh orl k|shu0h{srqhqwlhooh +K2, gh ghqvlwìv uhvshfwlyhv sE%� ' E�*��e%RE�%� n Ee*��e%RE�2%� hwsE%� ' f�De%RE�2%� n e�De%RE�S%�1
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Sdqqhv gh orl k|shu0h{srqhqwlhoohWdeoh 4< = Frpsdudlvrq hqwuh ohv uìvxowdwv h{dfwv hw dssur{lpdwliv g*xqh �ohP2K224 dyhf udsshov hw sdqqhv whov txh/b ' �c .E7� ' f�2Dc w ' ec # ' f�Dc > ' 2c .E(�� ' .E(K� ' f�2D hw S ' f�H1
? �f? ��? �2? ��? e� �f? e� ��? e� �2? e� ��? e� 2f? e� 2�? e� 22? e� 2�?3 3184<8 3144:< 3137<7 3133<3 3187:6 31439; 313867 31364; 318835 3143:6 31386; 3134984 313<45 3138:7 3134<; 313756 313;:3 31375< 3134;6 313538 313;6: 313759 3134;3 31356:5 313597 31358; 3133:7 3135<4 31346; 3134:5 313396 313465 31346; 3134:3 313395 3135666 3133;9 313448 31335: 31348: 313355 31339< 313355 3133;8 313358 31339< 313355 31348:7 313363 313383 313343 3133:; 313336 31335; 31333: 313388 313338 31335; 31333; 3133:58 313344 313355 313337 31336: 313334 313344 313336 313368 313334 313345 313336 3133569 313337 31333< 313334 31334: 313333 313337 313334 313356 313333 313338 313334 313338H1V 41:88; 41:;;< 41::45
Gdqv od wdeoh 4< qrxv dyrqv dssur{lpì sdu od pìwkrgh gx pd{lpxp g*hqwurslh/od �oh P2K224 dyhf udsshov hw sdqqhv gx vhuyhxu/ whooh txh od orl gh vhuylfh hwsdqqhv hvw k|shu0h{srqhqwlhooh gh ghqvlwì sE%� ' f�De%RE�2%� n e�De%RE�S%�1 Odshuirupdqfh gh o*dssur{lpdwlrq gh vhfrqg ruguh vh yrlw elhq gdqv oh judskh 71461

9<



717 Olvwh ghv judskhv
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3 �Q
([DFWH$SSUR[LPDWLRQ�GH��HURUGUH$SSUR[LPDWLRQ�GH��qPHRUGUH

Judskh 7141 glvwulexwlrq h{dfwh hw dssur{lpdwlyh g*ìwdwv gx v|vwëph P2P24 dyhfudsshov whov txh b ' �c D ' e hw w ' f�2�
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Q

3 �Q

([DF WH$SSUR[LPDWLRQ�GH��qPHRUGUH

Judskh 7151 glvwulexwlrq h{dfwh hw dssur{lpdwlyh g*ìwdwv gx v|vwëph P2P24 dyhfudsshov whov txh b ' �c D ' e hw w ' f�fD�

:3



� � � � � � � � � � �� �� ����������������������������������������������������������������������

Q

3 �Q
([DFWH$SSUR[LPDWLRQ�GH��HURUGUH$SSUR[LPDWLRQ�GH��qPHRUGUH

Judskh 7161 glvwulexwlrq h{dfwh hw dssur{lpdwlyh g*ìwdwv gx v|vwëph P2H �24 dyhfudsshov whov txh b ' 2c D ' f�2D hw w ' ��2�
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3 �Q

([DFWH$SSUR[LPDWLRQ�GH�� HURUGUH$SSUR[LPDWLRQ�GH�� qPHRUGUH

Judskh 7171 glvwulexwlrq h{dfwh hw dssur{lpdwlyh g*ìwdwv gx v|vwëph P2K 224 dyhfudsshov whov txh b ' 2c .E7� ' f�2 hw w ' ��
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3 �Q
([DFWH$SUR[LPDWLRQ�GH��HURUGUH

0�0���DYHF�UDSSHOV�HW�SDQQHV�GH�ORL�H[SRQHQWLHOOH
$SUR[LPDWLRQ�GH��qPHRUGUH

Judskh 7181 glvwulexwlrq h{dfwh hw dssur{lpdwlyh g*ìwdwv gx v|vwëph P2P24 dyhfudsshov hw sdqqhv whov txh b ' 2c D ' Hc w ' �2c # ' 2c > ' �Sc #� ' �c >� ' S hwS ' f�D�
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3 �Q

([DFWH
0�0���DYHF�UDSSHOV�HW�SDQQHVGH�ORL�H[SRQHQWLHOOH

$SSUR[LPDWLRQ�GH��qPHRUGUH

Judskh 7191 glvwulexwlrq h{dfwh hw dssur{lpdwlyh g*ìwdwv gx v|vwëph P2P24 dyhfudsshov hw sdqqhv whov txh b ' �c D ' Hc w ' f�Dc # ' ec > ' Sc #� ' Sc >� ' H hwS ' f�e�
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Q

3 �Q
([DFWH$SSUR[LPDWLRQ�GH�� HURUGUH

0�0���DYHF�UDSSHOV�HW�SDQQHV�GH�ORL�(UODQJ��(���
$SSUR[LPDWLRQ�GH�� qPHRUGUH

Judskh 71:1 glvwulexwlrq h{dfwh hw dssur{lpdwlyh g*ìwdwv gx v|vwëph P2P24 dyhfudsshov hw sdqqhv whov txh/ b ' �c D ' Sc w ' 2c # ' �c > ' �Sc #� ' 2c >� ' e hwS ' f�D�
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���� 0�0���DYHF�UDSSHOV�HW�SDQQHV�GH�ORL�K\SHU�H[SRQHQWLHOOH

Q

3 �Q

([DFWH$SSUR[LPDWLRQ�GH�� HURUGUH$SSUR[LPDWLRQ�GH�� qPHRUGUH

Judskh 71;1 glvwulexwlrq h{dfwh hw dssur{lpdwlyh g*ìwdwv gx v|vwëph P2P24 dyhfudsshov hw sdqqhv whov txh/ b ' �c D ' Hc w ' 2c # ' 2c > ' ec .E(�� ' .E(K� ' f�2Dhw S ' f�D1
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����� 0�(����DYHF�UDSSHOV�HW�SDQQHV�GH�ORL�H[SRQHQWLHOOH

Q

3 �Q
([DFWH$SSUR[LPDWLRQ�GH��HURUGUH$SSUR[LPDWLRQ�GH��qPHRUGUH

Judskh 71<1 glvwulexwlrq h{dfwh hw dssur{lpdwlyh g*ìwdwv gx v|vwëph P2H �24 dyhfudsshov hw sdqqhv whov txh/ b ' �c D ' �fc w ' ec # ' f�Dc > ' ��2c #� ' �c >� ' 2 hwS ' f�S�
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���� 0�(����DYHF�UDSSHOV�HW�SDQQHV�GH�ORL�K\SHU�H[SRQHQWLHOOH

Q

3 �Q

([DFWH$SSUR[LPDWLRQ�GH��HURUGUH$SSUR[LPDWLRQ�GH��qPHRUGUH

Judskh 71431 glvwulexwlrq h{dfwh hw dssur{lpdwlyh g*ìwdwv gx v|vwëph P2H�24dyhf udsshov hw sdqqhv whov txh/ b ' �c D ' Sc w ' ec # ' f�2c > ' ��Dc.E(�� ' .E(K� ' f�2D hw S ' f�D�
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����� 0�+����DYHF�UDSSHOV�HW�SDQQHV�GH�ORL�H[SRQHQWLHOOH

Q

3 �Q
([DFWH$SSUR[LPDWLRQ�GH��HURUGUH$SSUR[LPDWLRQ�GH��qPHRUGUH

Judskh 71441 glvwulexwlrq h{dfwh hw dssur{lpdwlyh g*ìwdwv gx v|vwëph P2K 224dyhf udsshov hw sdqqhv whov txh/ b ' �c .E7� ' 2*�c w ' �c # ' f�Dc > ' �c#� ' 2c >� ' � hw S ' f�D�

� � � � � � � � � �����
����
����
����
����
����
����
����
����
����
����
����
���� 0�+����DYHF�UDSSHOV�HW�SDQQHV�GH�ORL�(UODQJ��(��

Q

3 �Q

([DFWH$SSR[LPDWLRQ�GH��HURUGUH$SSUR[LPDWLRQ�GH��qPHRUGUH

Judskh 71451 glvwulexwlrq h{dfwh hw dssur{lpdwlyh g*ìwdwv gx v|vwëph P2K 224dyhf udsshov hw sdqqhv whov txh/ b ' ��2c .E7� ' f�2Dc w ' Hc # ' f�Hc > ' �c#� ' 2c >� ' e hw S ' f�D�

:8



� � � � � � � ������
�����
�����
�����
�����
�����
�����
�����

Q

3 �Q
([DFWH

0�+����DYHF�UDSSHOV�HW�SDQQHV�GH�ORL�K\SHU�H[SRQHQWLHOOH
$SSUR[LPDWLRQ�GH��qPHRUGUH

Judskh 71461 glvwulexwlrq h{dfwh hw dssur{lpdwlyh g*ìwdwv gx v|vwëph P2K 224dyhf udsshov hw sdqqhv whov txh/ b ' �c .E7� ' f�2Dc w ' ec # ' ec > ' 2c.E(�� ' .E(K� ' f�2D hw S ' f�H�Uhpdutxhv =Lo hvw lpsruwdqw gh uhpdutxhu txh o*hqwurslh gh Vkdqqrq hvw fdofxoìh gdqv ohvh{hpsohv qxpìultxhv hq hpsor|dqw ohv suhplhuv ìoìphqwv gh od vìtxhqfh lq�qlhi��?c � ' fc �c 2c �c ? 5 Qj/ doruv txh/ ohv dssur{lpdwlrqv gh vhfrqg ruguh hqwudñqhqwxqh vìtxhqfh �qlh q e� 2�?c � ' fc �c 2c �c f � ? � �r1 Fhwwh gl�ìuhqfh gdqv oh fdofxo/prwlyìh sdu od wurqfdwlrq/ mxvwl�h txh/ sduirlv/ o*hqwurslh gh Vkdqqrq dvvrflìh ão*dssur{lpdwlrq hvw xq shx soxv shwlwh txh o*hqwurslh gh Vkdqqrq h{dfwh1Ohv glvwulexwlrqv gh suredelolwìv g*ìwdwv h{dfwhv rqw ìwì fdofxoìhv hq hpsor|dqwod pìwkrgh gh od fkdñqh gh Pdunry lqfoxvh/ hw ohv uìvxowdwv gh vlpxodwlrqv rqw ìwìrewhqxv hq xwlolvdqw oh orjlflho Pdsoh1
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Fkdslwuh 8Frqfoxvlrq
D wudyhuv fhwwh ìwxgh/ qrxv dyrqv suìvhqwì ghx{ dssur{lpdwlrqv ghv glvwulexwlrqvg*ìwdwv gx v|vwëph sdu od pìwkrgh gx pd{lpxp g*hqwurslh gdqv xqh �oh P2J24 dyhfudsshov hw vhuyhxu qrq �deoh1Gx prphqw txh o*hqwurslh pd{lpxp fruuhvsrqg dx gìvruguh pd{lpxp gdqv ohv|vwëph/ doruv ohv vroxwlrqv rewhqxhv vrqw ohv prlqv eldlvìhv sdupl wrxwhv ohv dxwuhvvroxwlrqv txl vdwlvirqw ohv frqwudlqwhv gx v|vwëph1 Fhv uìvxowdwv jìqìudolvhqw fhx{rewhqxv sdu Idolq/ Pduwlq hw Duwdohmr ^78`/ txl rqw ìwxglì oh v|vwëph P2J24 dyhfudsshov1 Qrxv dyrqv suìvhqwì xqh dssur{lpdwlrq hq xwlolvdqw oh prphqw g*ruguhxq/ hqvxlwh hq xwlolvdqw oh prphqw g*ruguh ghx{1 Wrxwhirlv/ vl ohv prphqwv g*ruguhvxsìulhxuv vrqw frqqxv/ od pìwkrgh ghphxuh ydodeoh/ hw fh txl dpìolruhud qrwuhdssur{lpdwlrq1Srxu ohv dxwuhv glvwulexwlrqv gh shuirupdqfh/ frpph oh whpsv g*dwwhqwh/ whpsvuìvlgxho/111hwf1/ o*dssurfkh hqwursltxh grqqh dxvvl ghv glvwulexwlrqv gh suredelolwìvdssurfkìhv1 Od jìqìudolvdwlrq gh qrwuh uìvxowdw dx{ �ohv dyhf udsshov soxv frpsoh{hv/suìvhqwh ghv gl!fxowìv/ yx txh jìqìudohphqw/ rq qh frqqdñw sdv ohv prphqwv gh odglvwulexwlrq g*ìwdwv vwdeoh1 Qìdqprlqv/ rq hvsëuh g*ìwhqguh qrwuh ìwxgh dx{ �ohvg*dwwhqwh dyhf sdqqhv soxv frpsoh{hv frpph oh fdv gh udsshov rx g*lqwhuduulyìhvgh orlv jìqìudohv ^68`/ fdv gh soxvlhxuv vhuyhxuv hw fdv gh skìqrpëqhv sduwlfxolhuv+duulyìhv qìjdwlyhv/111,1
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Eleolrjudsklh
^4` Djprq Q1/ Dokdvvlg \1) Ohylqh U1 +4<:<,1 Dq dojrulwkp iru �qglqj wkh glvwul0exwlrq ri pd{lpdo hqwurs|1 M1 Frpsxw1 Sk|v1 63/ 583058;1^5` Dlvvdql D1 +4<;;,1 Rq wkh P2J2424 txhxhlqj v|vwhp zlwk uhshdwhg rughuv dqgxquholdeoh vhuyhu1 M1 ri Whfk/ qr9/ <;04561^6` Dlvvdql D1 +4<<4,1 Lq xhqfh gh od �delolwì ghv vhuyhxuv vxu od glvwulexwlrq gxqrpeuh gh folhqwv hq ruelwh gdqv xq v|vwëph P2J2423 dyhf udsshov1 Whfkqror0jlhv Dydqfìhv/ yro 5/ qr5/ 5605;1^7` Dlvvdql D1 +4<<4,1 Prgëohv g*dwwhqwh dyhf udsshov = lq xhqfh gh od �delolwì gxfdqdo/ dfwhv 6ëph froortxh pdjkuìelq vxu ohv prgëohv qxpìultxhv gh o*lqjìqlhxu/Wxqlv/ 57059 qryhpeuh/ Dqqdohv pdjkuìelqhv gh o*lqjìqlhxu/ yro15/ ss1 9309;1^8` Dlvvdql D1 +4<<6,1Xquholdeoh Txhxhlqj zlwk uhshdwhg rughuv1Plfur1 dqg Uholde1yro1 66/ qr47/ ss1 53<6054391^9` Dlvvdql D1 +4<<7,1 D uhwuldo txhxh zlwk uhgxqgdqf| dqg xquholdeoh vhuyhu1Txhxhlqj v|vwhpv1 4:/ 764077<1^:` Dlvvdql D1 +4<<7,1 D vxuyh| rq uhwuldo txhxhlqj prghov1 Mrxuqìhv gh vwdwlvwltxhdssoltxìhv/ 4044/ Dojhu/ 4904; Dyulo1^;` Dlvvdql D1 ) Rxnlg Q1 +4<<7,1 Erxqgv iru wkh phdq exv| dqg lgoh shulrgvri vrph xquholdeoh txhxhv/ Mrxuqìhv gh Vwdwlvwltxhv Dssoltxìhv/ :90;7/ Dojhu/4904; Dyulo1^<` Dlvvdql D1 ) Duwdohmr M1U1 +4<<;,1 Rq wkh vlqjoh vhuyhu uhwuldo txhxh vxemhfw wreuhdngrzqv1 Txhxhlqj v|vwhp1 63/ 63<06541^43` Dlvvdql D1 +5333,1 Dq �%*C*� uhwuldo txhxh zlwk h{kdxvwlyh ydfdwlrqv/ M1 riVwdwlvwlfv ) Pdqdjhphqw V|vwhpv/ 6/ 59<05;91^44` Dlvvdql D1 +5336,1 Dq �%*C*� uhwuldo txhxh zlwk xquholdeoh vhuyhu dqg ydfd0wlrqv1 Surfhhglqjv ri wkh Hxurshdq Vlpxodwlrq Pxowl Frqihuhqfh/ Qrwwlqjkdp+XN,/ ss1 4:804;31^45` Doh{dqgury D1P1 +4<:7,/ D txhxhlqj v|vwhp zlwk uhshdwhg rughu/ L}y1 Dndg1Qdxn VVVU/ Wkhnkq1 Nlehuqhwlnd/ qr5/ ss1 ;90;<1+Hqj1 F|ehuqhw1 Uhy145/ qr6/407,1^46` Dokdvvlg \1 Djprq Q1 ) Ohylqh U1 +4<:;,1 Dq xsshu erxqg iru wkh hqwurs|dqg lwv dssolfdwlrqv wr wkh pd{lpdo hqwurs| sureohp1 Fkhp1 Sk|v1 Ohww1 86/550591

:;



^47` Dqlvlpry Y1Y1 ) Dwdg}kdqry N1O1 +4<<5,1 Wkh gl�xvlrq dssur{lpdwlrq ri v|v0whpv zlwk uhshdwhg fdoov1 Wkhru| Surede1 Pdwk1 Vwdwlvw1 77/ 4081^48` Dqlvlpry Y1Y1 ) Dwdg}kdqry N1O1 +4<<7,1 Gl�xvlrq dssur{lpdwlrq ri v|vwhpvzlwk uhshdwhg fdoov dqg xquholdeoh vhuyhu1 M1 Pdwk1 Vfl1 :5/ 6365063671^49` Duwdohmr M1U1 +4<<7,1 Qhz uhvxowv lq uhwuldo txhxhlqj v|vwhpv zlwk euhdngrzqri wkh vhuyhuv1 Vwdwlvwlfd Qhhuodqglfd1 7;/ 560691^4:` Duwdohmr M1U1 ) Idolq J1L1+4<<7,1 Vwrfkdvwlf ghfrpsrvlwlrq iru uhwuldo txhxhv1Wrs/ yro15/ 65<06751^4;` Duwdohmr M1U1) Jrph}0Fruudo D1 +4<<8,1 Lqirupdwlrq Wkhruhwlf Dqdo|vlv iruTxhxhlqj V|vwhpv zlwk Txdvl0Udqgrp Lqsxw1Pdwk1 Frpsxw1 Prghoolqj Yro55/ qr6/ ss1 980:91^4<` Duwdohmr M1U1 +4<<:,1 Dqdo|vlv ri dq P2J24 txhxh zlwk frqvwdqw uhshdwhg dw0whpswv dqg vhuyhu ydfdwlrqv1 Frpsxwhuv dqg Rshudw Uhvhdufk 57/ 7<608371^53` Duwdohmr M1U1 +4<<;,1 Uhwuldo txhxhv zlwk d �qlwh qxpehu ri vrxufhv1 Mrxuqdo riwkh Nruhdq Pdwkhpdwlfdo Vrflhw| 68/ 83608581^54` Duwdohmr M1U1/ Jrph}0Fruudo D1 +4<<;,/ Xquholdeoh uhwuldo txhxhv gxh wr vhuylfhlqwhuuxswlrqv dulvlqj iurp idfvlploh qhwzrunv/ yro16; +4,1^55` Duwdohmr M1U1 +4<<<,1 Dffhvvleoh eleolrjudsk| rq uhwuldo txhxhv/ Pdwk1 Frpsxw1Prghoo/ 63/ 4091^56` Duwdohmr M1U1/ Jrph}0Frudo/ +5333, Frpsxwdwlrq ri wkh olplwlqj glvwulexwlrqlq txhxhlqj v|vwhpv zlwk uhshdwhg dwwhpswv dqg glvdvwhuv/ UDLUR0Rshudwlrqvuhvhdufk / 66/ 6:406;51^57` Edvnhww I1/ Fkdqg| N1P1/ Pxqw} U1 U1 ) Sdodflrv/ I1J1+4<:8,1 Rshq Forvhgdqg Pl{hg Qhwzrunv zlwk Gl�huhqw Fodvvhv ri Fxvwrphuv/ MDFP 55/ qr5/ 57;059;1^58` Erxdohp P1 +5336,1 Lqìjdolwìv srxu ohv v|vwëphv gh �ohv g*dwwhqwh dyhf udsshov1Wkëvh gh Pdjlvwhu hq pdwkìpdwltxhv dssoltxìhv1 Idfxowì ghv Vflhqfhv Pdwkì0pdwltxhv Sxuhv hw Dssoltxìhv1 X1V1W1K1E1^59` Exqgd| E1G1 +4<;7,1 Edvlf rswlpl}dwlrq phwkrgv1 Orqgrq1 Hgzdug Duqrog1^5:` Ex}hq M1S1 +4<:6,1 Frpsxwdwlrqdo Dojrulwkpv iru Forvhg Txhxhlqj Qhwzrunvzlwk H{srqhqwldo Vhuyhuv/ FDFP 49/ qr</ 85:08641^5;` Ex}hq M1S1 ) Ghqqlqj S1M1 +4<;3,1 Phdvxulqj dqg fdofxodwlqj txhxh ohqjwkglvwulexwlrqv1 Frpsxw1 LHHH1 46/ 660771^5<` Fkdqg| N1 P1) Vdxhu F1K1 +4<:;,1 Dssur{lpdwh Phwkrgv iru Dqdo|}lqjTxhxhlqj Qhwzrun Prghov ri frpsxwhu v|vwhpv/ Frpsxwlqj Vxuyh|v 43/ qr6/5;4064:1^63` Fkhq1 S1S1 +4<:8,1 Txhxhlqj Qhwzrunv Prgho ri Lqwhudfwlyh Frpsxwlqj V|v0whpv1 Surf1 LHHH 96/ <870<8:1

:<



^64` Fkrl E1G1/ Vklq \1 Z1 ) DkqZ1F1 +4<<5,1 Uhwuldo txhxhv zlwk froolvlrq dulvlqjiurp xqvorwwhg FVPD2FG surwrfro1 Txhxhlqj V|vwhpv 44/ 66806891^65` Forv F1 +4<7;,1 Dq dvshfw ri wkh gldoolqj ehkdylru ri vxevfulehuv dqg lwv h�hfwrq wkh wuxqn sodqw1 Ehoo V|vwhp1 Whfk1 M1 5:/ 75707781^66` Frkhq Z1M1 +4<8:,1Edvlf sureohpv ri whohskrqh wud!f wkhru| dqg wkh lq xhqfhri uhshdwhg fdoov1 Sklolsv Whohfrpp Uhy14;/ Q r5/ 7<04331^67` Ghqqlqj S1M1 ) Ex}hq I1S1 +4<:;,1 Wkh Rshudwlrqdo Dqdo|vlv ri Txhxhlqj Qhw0zrun Prgho1 Frpsxwlqj Vxuyh|v 43/ 55805941^68` Gmhoode Qdwdold1Y1 +5335,1 Rq wkh P2J24 uhwuldo txhxh vxemhfwhg wr euhdn0grzqv1 UDLUR Rshudwlrqv uhvhdufk1 69/ 5<<06431^69` Gxglq D1 / Nolphqrn/ +4<<<,/ EPDS2VP24 prgho zlwk Pdunry prgxodwhguhwuldov/ WRS yro1 :/ q�5/ 59:05:;1^6:` Ho0D�hqgl P1D1 ) Nrxydwvrv G1G1 +4<;6,1 D pd{lpxp hqwurs| dqdo|vlv ri wkhP2J24 dqg J2P24 txhxhlqj v|vwhpv dw htxloleulxp1 Dfwd lqir1 4</ 66<06881^6;` Idolq J1L1 +4<:9,1 Djjuhjdwh duulydo ri fxvwrphuv lq rqh0olqh v|vwhp zlwk uhshd0whg fdoov1 Xnudlqldq Pdwk1 M1 5;/ 76:07731^6<` Idolq J1L1 +4<;7,1 Rq vx!flhqw frqglwlrqv iru hujrglflw| ri pxowlfkdqqhotxhxhlqj v|vwhpv zlwk uhshdwhg fdoov1 Dgy1 sure1 49/ ss1 77:077;1^73` Idolq J1L1 +4<;8,1 Olplw Wkhruhpv iru Txhxhlqj v|vwhpv zlwk uhshdwhg fdoov17 wk Lqw1 Yloqlxv Frqi1 Rq sure1 Wkhru| dqg Pdwk1 Vwdw1 Devwudfwv/ Yro16/ 568056:/Yloqlxv/XVVU1^74` Idolq J1L1 +4<;9,1 Rq wkh zdlwlqj wlph surfhvv lq d vlqjoh0olqh txhxh zlwk uh0shdwhg fdoov1 Mrxuqdo ri Dssolhg Suredelolw| 56/ 4;804<51^75` Idolq J1L1 +4<<3,1 D vxuyh| ri uhwuldo txhxhv1 Txhxhlqj v|vwhpv :/ 45:049:1^76` Idolq J1L ) Iulfnhu F1 +4<<4,1 Rq wkh yluwxdo zdlwlqj wlph lq dq P2J24 uhwuldotxhxh1 Mrxuqdo ri Dssolhg Suredelolw| 56/ 4;804<51^77` Idolq J1L/ Duwdohmr M1U1) Pduwlq P1 +4<<6,1 Rq wkh vlqjoh vhuyhu uhwuldo txhxhzlwk sulrulw| fxvwrphuv1 Txhxhlqj V|vwhpv 47/ 76<07881^78` Idolq J1L1/ Pduwlq ) Duwdohmr M1 U1 +4<<7,1 Lqirupdwlrq wkhruhwlf dssur{lpd0wlrqv iru wkh P2J24 uhwuldo txhxh1 Dfwd Lqirupdwlfd 64/ 88<08:41^79` Idolq J1L1 ) M1J1F1 Whpsohwrq +4<<:,1 Uhwuldo txhxhv1 Fkdspdq dqg Kdoo1 Orq0grq1^7:` Jdyhu G1S1 +4<95,1 D zdlwlqj olqh zlwk lqwhuuxswhg vhuylfh/ lqfoxglqj sulrulwlhv1M1 Ur|1 Vwdwlvw1 Vrf1 Vhu1 E 57/ :60<31^7;` Jxldvx V1 +4<;9,1 Pd{lpxp hqwurs| frqglwlrq lq txhxhlqj wkhru|1 M1 Rso Uhv1Vrf1 6:/ 5<606341^7<` Kdqvfknh1 W1 +4<;:,1 H{solflw irupxodv iru wkh fkdudfwhulvwlfv ri wkh P2P2525txhxh zlwk uhshdwhg dwwhpswv/ M1 Dsso1 Sure1 57/ 7;907<7/ qr51
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^83` Kdvklgd R ) Ndzdvklpd N1 +4<:<,1 Ex�hu ehkdylru zlwk uhshdwhg fdoov1 Hohf0wurqlfv dqg Frppxqlfdwlrq lq Mdsdq 951 E/ 605:1^84` Khvvdv Z1 +5335,1 Dssur{lpdwlrq ghv v|vwëphv g*dwwhqwh dyhf udsshov1Wkëvhgh Pdjlvwhu hq pdwkìpdwltxhv dssoltxìhv1 Idfxowì ghv Vflhqfhv PdwkìpdwltxhvSxuhv hw Dssoltxìhv1 X1V1W1K1E1^85` Md|qhv H1W1 +4<9;,1 Sulru suredelolwlhv1 LHHH Wudqv1 V|vwhpv Vfl1 F|ehuq1 VVF07/ 55:05741^86` Md|qhv H1W1 +4<:<,1 Zkhuh gr zh vwdqg rq pd{lpxp hqwurs| B Lq Pd{lpxpHqwurs| Irupdolvp +U1 G1 Ohyhq dqg P1 Wulexv/ Hgv,/ ss1 4:044;1 PLW Suhv/Fdpeulgjh/ Pdvv1^87` Mrkqvrq U1Z1 +4<:<,1 Ghwhuplqlqj suredelolw| glvwulexwlrqv e| pd{lpxp hq0wurs| dqg plqlpxp furvv0hqwurs|1 Surf DSO :< +DFP 30;<:<40338,/ ss1 5705<1^88` Nhlovrq M1/ Nr}}rolqr )\rxqj K1 +4<9;,1 D vhuylfh v|vwhpzlwk xq�oohg uhtxhvwvuhshdwhg1 Rshud1 Uhv1 49/ 44590446:1^89` Nklqfklq D1O1 +4<8:,1 Pdwkhpdwlfdo Irxqgdwlrqv ri Lqirupdwlrq Wkhru|/ Gryhu1^8:` Nohlqurfn O1 +4<:8,1 Txhxhlqj v|vwhpv1 Yro1 L1 Frpsxwhu Dssolfdwlrq1 Qhz \rn1Mrkq Zloh|1^8;` Nohlqurfn O1 +4<:9,1 Txhxhlqj v|vwhpv1 Yro1 LL1 Frpsxwhu Dssolfdwlrq1 Qhz\rn1 Mrkq Zloh|1^8<` Nred|dvkl K1 +4<:7,1 Dssolfdwlrq ri wkh gl�xvlrq dssur{lpdwlrq wr txhxhlqjqhwzrunv1 Sduw 40Htxloleulxp glvwulexwlrqv1 M1 DFP1 54/ 649065;1^93` Nrvwhq O1 +4<7:,1 Rq wkh lq xhqfh ri uhshdwhg fdoov lq wkh wkhru| ri suredelolwlhvri eorfnlqj1 Gh lqjhqlhxu 8</ +gxwfk,1^94` Nrxydwvrv G1G1 ) Ho0d�hqgl P1 D1 +4<;6,1 Rq wkh dqdo|vlv ri wkh J2J24 txhxh1Uhv1 Uhs1 GGN12441 Xqlyhuvlw| ri Eudgirug1^95` Nrxydwvrv G1G1 +4<;8,1 Pd{lpxp hqwurs| phwkrgv iru jhqhudo txhxhlqj qhw0zrunv1 Lq prghoolqj whfkqltxhv dqg wrrov iru shuirupdqfh dqdo|vlv +G1 Srwlhu/Hg,/ ss1 8;<093;1 Qruwk0Kroodqg/ Dpvwhugdp1^96` Nrxydwvrv G1G1 +4<;9,1 D pd{lpxp hqwurs| txhxh ohqjwk glvwulexwlrq iru wkhJ2J24 �qlwh fdsdflw| txhxh1 Surf1 ri Shui1 ;9 dqg DFP Vljphwulfv ss/ 55705691^97` Nrxydwvrv G1G1 +4<;9,1 D xqlyhuvdo pd{lpxp hqwurs| dojrulwkp iru wkh dqd0o|vlv ri jhqhudo forvhg qhwzrunv1 Lq Frpsxwhu Qhwzrunlqj dqg shuirupdqfhHydoxdwlrq +W Kdvhjdzd hw do1/ Hgv,/ ss1 44604571 Qruwk0Kroodqg/ Dpvwhugdp1^98` Nrxydwvrv G1G ) Doprqg M1 +4<;9,1 Wzr0vwdwlrqv f|folf txhxh zlwk pxowlsohvhuyhuv ri JH0w|sh1 Sdshuv ri Lqw1 Zrunvkrs rq frpsxwhu Shui1 Hydo1 LQULD1Vrskld Dqwlsrolv/ Iudqfh1^99` Nrxydwvrv G1G1 +4<;;,1 D pd{lpxp hqwurs| dqdo|vlv ri wkh J2J24 txhxh dwhtxloleulxp1 Rshudw1 uhvhdufk Vrf1 Yro1 6</ qr5/ ss1 4;605331
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^9:` Nrxydwvrv G1G1) Wdehw0Drxho Q1 +4<;<,1 Dpd{lpxp hqwurs| sulrulw| dssur{l0pdwlrq iru d vwdeoh J2J24 txhxh1 Dfwd Lqi1 5:/ 57:05;91^9;` Nrxydwvrv G1G1 +4<<7,1 Hqwurs| pd{lpl}dwlrq dqg txhxhlqj qhwzrun prghov1Dqq1 Rshu1 Uhv1 7;/ 9604591^9<` Nulvkqdpruwk|/ Xvkdnxpdul S1Y1 +4<<<,/ Uholdelolw| ri d n0rxw0ri0q0v|vwhp zlwkuhsdlu dqg uhwuldo ri idlohg xqlwv/ WRS :/ 5<606341^:3` Nxonduql Y1J1 ) Fkrl E1 G1 +4<<3,1 Uhwuldo txhxh zlwk vhuyhu vxemhfw wr euhdn0grzqv dqg uhsdluv1 Txhxhlqj v|vwhpv :/ 4<4053;1^:4` Pxqw} U1U1 +4<:8,1 Dqdo|wlf Prgholqj ri Lqwhudfwlyh V|vwhpv1 Surf1 LHHH 96/<790<861^:5` Qhxwv P1I ) Udr E1P11+4<<3,1 Qxphulfdo lqyhvwljdwlrq ri d pxowlvhuyhu uhwuldoprgho1 Txhxhlqj V|vwhpv :/ 49<04<31^:6` Rxnlg Q1 Lqhtxdolw| iru uhwuldo txhxhv zlwk euhdngrzqv/ Wr dsshdu1^:7` Uhlvhu P1 ) Nred|dvkl K1 +4<:7,1 Dffxudf| ri wkh gl�xvlrq dssur{lpdwlrq iruvrph txhxhlqj v|vwhpv1 LEP M1 Uhv1 Ghyo1 4;/ 44304571^:8` Uhlvhu P1 ) Nred|dvkl K1 +4<:8,1Txhxhlqj Qhwzrunv zlwk Pxowlsoh ForvhgFkdlqv = Wkhru| dqg Frpsxwdwlrqdo Dojrulwkp/ LEP M1 Uhv1 ) Ghy1 4</ 5;605<71^:9` Vkdqqrq F1H1 +4<7;,1 D pdwkhpdwlfdo wkhru| ri frppxqlfdwlrq1 Eho1 V|vw1Whfk1 M1 5:/ 6:<0756/ 95609891^::` Vkdqwklnxpdu M1J1 dqg Ex}dfrww M1 D +4<;3,1 Rq wkh dssur{lpdwlrqv wr wkhvlqjoh vhuyhu txhxh1 Lqw1 M1 Surg1 Uhv1 4;/ :940::61^:;` Vkruh M1H1 ) Mrkqvrq U1 Z1 +4<;3,1 D{lrpdwlf Ghulydwlrq ri wkh Sulqflsdo riPd{lpxp Hqwurs| dqg wkh Sulqflsdo ri Plqlpxp Furvv0Hqwurs|1 LHHH Wudqv1Lqirupdwlrq Wkhru| LW059/ 5906:1^:<` Vkruh M1H +4<;5,1 Lqirupdwlrq wkhruhwlf dssur{lpdwlrqv iru P2J24 dqg J2J24txhxhlqj v|vwhpv1 Dfwd lqir1 4:/ 760941^;3` Vkruh M1H1 +4<;5,1 Furvv0hqwurs| plqlpl}dwlrq jlyhq ixoo| ghfrpsrvdeoh vxevhwdqg djjuhjdwh frqvwudlqwv1 LHHH1 Wudqv1 Lqir1 Wkhru| 5;/ <890<941^;4` Whpsohwrq M1J1F1 +4<<<,1 Uhwuldo txhxhv1 Wrs :/ 68406861^;5` Wulexv P1 +4<9<,1 Udwlrqdo Ghvfulswlrq/ Ghflvlrqv dqg ghvljqv/ Qhz \run1 Shu0jdpprq1^;6` Zdqj M1/ Fdr M1 +5334,/ Uholdelolw| dqdo|vlv ri wkh uhwuldo txhxh zlwk vhuyhueuhdngrzqv dqg uhsdluv/ Txhxhlqj V|vwhpv/ 6;/ 69606;31^;7` Zklww Z1 +4<;5,1 Wkh Pduvkdoo dqg Vwr|dq erxqgv iru LPUO2J24 txhxh duhwljkw1 Rso Uhv1 Ohww1 4/ 53<05461^;8` Zlonlqvrq U1L1 +4<89,1 Wkhrulhv iru wroo wud�f hqjlqhhulqj lq wkh X1V1D1 Ehoo1V|vwhp Whfk1 M1 68+5,/ 754083:1
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^;9` \dqj W1 ) Whpsohwrq M1J1F1+4<;:,1 D vxuyh| rq uhwuldo txhxhv1 Txhxhlqj V|v0whpv 5/ 53405;61^;:` \dqj W1 ) Ol K1 +4<<7,1 Wkh P2J24 uhwuldo txhxh zlwk wkh vhuyhu vxemhfw wrvwduwlqj idloxuhv1 Txhxhlqj V|vwhp/ 49/ ;60<91^;;` \dqj W1 ) Ol K1 +4<<8,1 D vlqjoh0vhuyhu uhwuldo txhxhv zlwk vhuyhu ydfdwlrqvdqg d �qlwh qxpehu ri lqsxw vrxufhv1 Hxurshdq Mrxuqdo ri Rshudw1 Uhvhdufk ;8/47<04931
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