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6Oh u�hvlgx/ hw grqf o*hvwlpdwlrq gh o*lqqrydwlrq/ hvw prgl��h sdu o*lqwurgxfwlrq gh yduldeohv pxhwwhv
vxsso�hphqwdluhv gdqv od u�hjuhvvlrq1 Ohv u�hvlgxv ghphxuhqw q�hdqprlqv ruwkrjrqdx{ dx{ yduldeohv
h{rj�hqhv hw ohv whfkqltxhv kdelwxhoohv g�hfulwhv gdqv fh sdslhu frqwlqxhqw gh v*dssoltxhu1 Yrlu Euxqhdx
hw Gh Edqgw +4<<<,1

7Lo hvw lqw�huhvvdqw gh qrwhu txh o*rq srxuudlw �hwxglhu %gluhfwhphqw% ohv h�hwv gx fkdqjhphqw gh u�hjlph
g*lq�dwlrq vxu oh v|vw�hph/ dvvlplo�h �d xq fkrf %g�hwhuplqlvwh%/ pdlv txh oh prgh xvxho gh fdudfw�hulvdwlrq
ghv u�hsrqvhv ghyudlw doruv ahwuh prgl��h +Euxqhdx/ 4<<9,1 Hq sduwlfxolhu/ rq shxw prqwuhu txh ohv
vhxov pxowlsolfdwhxuv g|qdpltxhv/ xvxhoohphqw fdofxo�hv/ qh vrqw soxv vx�vdqwv srxu fdudfw�hulvhu od
sursdjdwlrq g*xq fkrf g�hwhuplqlvwh/ sdufh txh fhooh0fl g�hshqg dxvvl gluhfwhphqw ghv sdudp�hwuhv gx
prg�hoh YDU/ fdudfw�hulvwltxh gx p�hfdqlvph gh wudqvplvvlrq1

8Ghv �hwxghv uhodwlyhv dx{ Hwdwv0Xqlv +Fkulvwldqr/ Hlfkhqedxp hw Hydqv +4<<7,/ sdu h{hpsoh, rqw
prqwu�h txh o*lqwurgxfwlrq g*xqh yduldeoh vxsso�hphqwdluh gh sul{ gx s�hwuroh rx ghv pdwl�huhv suhpl�huhv
shuphw gh u�hgxluh o*h�hw gx %sulfh sx}}oh%1 Hq h�hw/ gdqv fh fdv/ rq lqw�hjuh gdqv o*dqdo|vh o*lqirupdwlrq
grqw glvsrvh od Edqtxh Fhqwudoh vxu o*�hyroxwlrq ixwxuh gh o*lq�dwlrq1
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9Oh fkrf dvvrfl�h �d o*�htxdwlrq gh g�h�flw sxeolf hvw soxv odujh tx*xq fkrf gh ghpdqgh sxeoltxh sxlvtx*lo
lqfoxw o*lpsdfw ghv rs�hudwlrqv gh u�hsduwlwlrq +lpsarwv hw suhvwdwlrqv vrfldohv, dx gho�d ghv g�hshqvhv
sxeoltxhv +frqvrppdwlrq hw lqyhvwlvvhphqw sxeolf,1

:Rq uhpdutxhud txh ohv lqqrydwlrqv g�hshqghqw gh pdql�huh fuxfldoh gh od uhsu�hvhqwdwlrq pxowlydul�hh
gh od g|qdpltxh1
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r�x Dg�hvljqh od pdwulfh fdudfw�hulvwltxh gx prg�hoh YDU g*ruguh �hjdo �d xq1 Gdqv fh fdv/ Fk * Dk1
Oruvtxh oh prg�hoh YDU hvw g*ruguh s � 5/ D+O, @

Ss

k@4 DkO
k/ rq shxw g�hfuluh od g|qdpltxh sdu xq

prg�hoh YDU g*ruguh xq/ hq lqwurgxlvdqw oh yhfwhxu g*�hwdw=
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<Rq xwlolvh lfl o*k|srwk�hvh gh qrq0fruu�hodwlrq v�hulhooh dlqvl txh od qrq0fruu�hodwlrq lqvwdqwdq�hh hqwuh
ohv gl��huhqwhv lpsxovlrqv vwuxfwxuhoohv $l/ gh id�frq �d rewhqlu xqh �hfulwxuh dgglwlyh1
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43Od vhxoh h{fhswlrq u�hvlgh gdqv o*hvwlpdwlrq gh prg�hohv vxu0lghqwl��hv +yrlu lqiud/ vhfwlrq 716,1 Pdlv/
pahph gdqv fh fdv/ ohv gl��huhqwhv frqwudlqwhv g*lghqwl�fdwlrq vrqw whvw�hhv vlpxowdq�hphqw hw qrq sdv
lqglylgxhoohphqw sdu oh M�whvw gh od p�hwkrgh ghv prphqwv j�hq�hudolv�hv1

44Hq h�hw/ od pdwulfh 	 gh yduldqfh0fryduldqfh gx yhfwhxu ghv lqqrydwlrqv fdqrqltxhv %w/ vxssrv�hh
lqg�hshqgdqwh gx whpsv/ shxw ahwuh hvwlp�hh idflohphqw �d sduwlu ghv u�hvlgxv hvwlp�hv gx prg�hoh YDU
fdqrqltxh +4,=
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G�hv oruv ohv �hohphqwv gh od pdwulfh hvwlp�hh eS grlyhqw vdwlvidluh q+q . 4,@5 frqwudlqwhv h{sulpdqw

o*lghqwlw�h ghv ghx{ pdwulfhv v|p�hwultxhv eS eS 3 hw e	1
45Sdu h{hpsoh/ vl rq �hwxglh od g|qdpltxh gx v|vw�hph/ lqyhvwlvvhphqw/ frqvrppdwlrq/ uhyhqx

+O�xwnhsrko/ 4<<3,/ ohv v�hulhv vhurqw udqj�hhv gdqv fhw ruguh1 Od yduldeoh g*lqyhvwlvvhphqw shxw ahwuh
frqvlg�hu�hh frpph od soxv _h{rj�hqh% hw fhooh gh od frqvrppdwlrq od soxv _hqgrj�hqh%1 Gdqv o*�htxdwlrq
g*lqyhvwlvvvhphqw/ vhxohv dssdudlvvhqw ohv yduldeohv g*lqyhvwlvvhphqw/ gh uhyhqx hw gh frqvrppdwlrq uh0
wdug�hhv/ gdqv o*�htxdwlrq gh od frqvrppdwlrq/ ohv pahphv yduldeohv uhwdug�hhv hw o*lqyhvwlvvhphqw frxudqw/
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o*�htxdwlrq gh uhyhqx idlvdqw lqwhuyhqlu/ txdqw0�d0hooh/ ohv yduldeohv g*lqyhvwlvvhphqw hw gh uhyhqx frxudqwhv
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49Srxu wrxwh pdwulfh v|p�hwultxh D/ Y hfk+D, g�hvljqh oh yhfwhxu grqw ohv q+q . 4,@5 frpsrvdqwhv
fruuhvsrqghqw dx{ �hohphqwv vlwx�hv vrxv rx vxu od gldjrqdoh1
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4<Lo v*djlw ghv �ho�hphqwv ghv pdwulfhv Dk> 4 � k � s/ lqwhuyhqdqw gdqv od fdudfw�hulvdwlrq YDU fdqrqltxh

gh od g|qdpltxh1
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53Txdk hw Ydkh| +4<<8, h{sorlwhqw od wuldqjxodulw�h gh od pdwulfh ghv pxowlsolfdwhxuv gh orqj whuph/
srxu dssoltxhu fhwwh p�hwkrgh hq xwlolvdqw xqh g�hfrpsrvlwlrq gh Fkrohvnl1

54Od ydohxu gh od pdwulfh gh yduldqfh0fryduldqfh fruuhvsrqgdqw dx n0l�hph wludjh hvw �hjdoh �d=

g	+n, @
4

W

W[
w@4

e%w+n, e%w+n,3
r�x e%w+n, fruuhvsrqg �d od ydohxu ghv lqqrydwlrqv rewhqxh dx n0l�hph wludjh1 Gdqv od fdv r�x rq vxssrvh
od qrupdolw�h ghv lqqrydwlrqv/ ohv wludjhv vrqw h�hfwx�hv vhorq xqh orl qrupdoh pxowlydul�hh gh yduldqfh0

fryduldqfh f	3> od pdwulfh hvwlp�hh vxu od edvh ghv v�hulhv revhuy�hhv1
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55Lo hvw �d qrwhu tx*lo hvw �htxlydohqw gh fdudfw�hulvhu od su�hflvlrq sdu ohv iudfwlohv +99(/ <3( rx <8(, rx
hq grqqdqw o*lqwhuydooh gh frq�dqfh �d soxv rx prlqv xq/ 4198 rx ghx{ �hfduwv0w|shv/ oruvtxh od glvwulexwlrq
hvw qrupdoh1 Lo idxw doruv xq plqlpxp gh 533 wludjhv srxu mxvwl�hu o*k|srwk�hvh gh qrupdolw�h1

56Vl rq vxssrvh sdu h{hpsoh txh ohv lqqrydwlrqv fdqrqltxhv vrqw gh orl qrupdoh/ fhqwu�hh/ ohv fkrfv
vwuxfwxuhov/ g�h�qlv frpph frpelqdlvrqv olq�hdluhv/ vxlyhqw dxvvl xqh orl qrupdoh fhqwu�hh hw qrup�hh/ vrxv
od frqglwlrq gh qrupdolvdwlrq dgrsw�hh1

57Gdqv ohv judskltxhv/ rq uhsruwh/ srxu fkdtxh fkrf/ g*xqh sduw/ od vrpph gh od frpsrvdqwh dqwlfls�hh
hw gh od frqwulexwlrq devroxh gx fkrf hq txhvwlrq �d od g|qdpltxh ghv yduldeohv gx v|vw�hph/ g*dxwuh sduw/
ohv u�hdolvdwlrqv h�hfwlyhv gh fhv ghuql�huhv1 Rq xwlolvh srxu fhod od irupxoh
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66Gdqv ohxu duwlfoh/ Nlqj hw do1 +4<;:, h{sulphqw ohv frqwudlqwhv gh fr��qw�hjudwlrq hq �hfulydqw od pdwulfh

 / q � +q � u,/ vrxv od iruph 
 @ 
3�= 
3 hvw xqh pdwulfh q � +q � u, gh frh�flhqwv frqqxv/ whooh
txh �3
3 @ 3/ txl lqw�hjuh dxvvl ohv +q � u,+q � u . 4,@5 frqwudlqwhv vxsso�hphqwdluhv1 Ohv frh�flhqwv
_oleuhv% vrqw uhjurxs�hv gdqv od pdwulfh � gh glphqvlrq +q� u, � +q� u,1
Gdqv fh fdv/ lo v*djlw g*lghqwl�hu od pdwulfh � whooh txh= 

3 @ �+4,	�+4,3/ f*hvw0�d0gluh txh

��3 @ +
3
3
3,

�4
3
3�+4,	�+4,

3
3+

3
3
3,

�4 +43,

Rq d grqf +q � u,+q � u . 4,@5 frqwudlqwhv sxlvtxh od pdwulfh ��3 hvw v|p�hwultxh1 � hvw doruv
sduidlwhphqw lghqwl��hh/ vl rq fkrlvlw xqh g�hfrpsrvlwlrq gh Fkrohvnl gx phpeuh gh gurlwh gh o*�htxdwlrq
su�hf�hghqwh +� suhqg grqf xqh vwuxfwxuh wuldqjxodluh lqi�hulhxuh,1 Fh fkrl{ shxw ahwuh frqvlg�hu�h frpph
xqh vlpsoh qrupdolvdwlrq ghv fkrfv vwuxfwxuhov1
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