
XQLYHUVLWH GH SDULV L 0 SDQWKHRQ 0 VRUERQQH

X1I1U1 G*HFRQRPLH

Q� dwwulexì sdu od eleolrwkëtxh

mbmbmbmbmbmbmbmbmbmbmbmbm

Dqqìh 5335

WKHVH

srxu rewhqlu oh judgh gh =

GRFWHXU GH O*XQLYHUVLWH GH SDULV L

+duuíwì gx 63 pduv 4<<5,

Glvflsolqh = Vflhqfhv Hfrqrpltxhv

suìvhqwìh hw vrxwhqxh sxeoltxhphqw

sdu =

Sklolssh gh SHUHWWL

oh 43 gìfhpeuh 5335

IRQGHPHQWV PLFURHFRQRPLTXHV GH OD

PRQQDLH = LPSOLFDWLRQV WKHRULTXHV HW

HPSLULTXHV SRXU TXDWUH GRPDLQHV GH

O*HFRQRPLH PRQHWDLUH

Gluhfwhxu gh wkëvh =

P1 Wklhuu| FKDXYHDX/ surihvvhxu ã o*Xqlyhuvlwì gh Sdulv L

Mxu| =

P1 Fkulvwldq gh ERLVVLHX/ surihvvhxu ã o*Xqlyhuvlwì gh Sdulv L/ suìvlghqw

P1 Zlooldp D1 EDUQHWW/ surihvvhxu ã o*Xqlyhuvlwì gh Ndqvdv

P1 Fkulvwldq ERUGHV/ surihvvhxu ã o*Xqlyhuvlwì gh Sdulv L

P1 Plfkho ERXWLOOLHU/ surihvvhxu ã o*Xqlyhuvlwì gh Sdulv [

P1 Mhdq0Ehuqdug FKDWHODLQ/ surihvvhxu ã o*Xqlyhuvlwì g*Ruoìdqv

P1 Wklhuu| FKDXYHDX/ surihvvhxu ã o*Xqlyhuvlwì gh Sdulv L



D Hol}dehwk hw Sdxolqh

Rk l Vflxffd/ ë gxwwruh x yrvflx }lwhoox1

Hud oxqjx/ pã dyã ë fxpslx111



Uhphuflhphqwv = mh wlhqv ã uhphuflhu = Pxvwdskd Edjkol/ Zlooldp Eduqhww/

Mrkq Edxgh/ Odxuhqw Elonh/ Fkulvwldq gh Erlvvlhx/ Fkulvwldq Erughv/ Plfkho

Erxwloolhu/ Mhdq Ehuqdug hw Nluvwhq Fkdwhodlq/ Wklhuu| Fkdxyhdx/ Wkìuëvh

Fkhydoolhu/ Fodluh Orxsldv/ Mhdq gh Shuhwwl/ Urvhwwh gh Shuhwwl/ Hol}dehwk gh

Shuhwwl +hw Sdxolqh,/ Mhdq Jxloodxqh Vdkxf1
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Uìvxpì

Gdqv fhwwh wkëvh/ qrxv phqrqv xqh dqdo|vh prqìwdluh/ wkìrultxh hw hp0

slultxh/ vxu grqqìhv iudqêdlvhv/ edvìh vxu ghv irqghphqwv plfurìfrqrpltxhv1

Hq sduwlfxolhu/ txdwuh grpdlqhv gh o*ìfrqrplh prqìwdluh vrqw frqfhuqìv = +d,

od gì�qlwlrq gh od prqqdlh/ +e, od phvxuh gx  rw gh vhuylfhv prqìwdluhv/ f*hvw

ã gluh od wkìrulh gh o*djuìjdwlrq/ +f, ohv uhodwlrqv fdxvdohv hqwuh od prqqdlh

hw ohv sul{/ dlqvl tx*hqwuh od prqqdlh hw o*dfwlylwì/ +g, od ghpdqgh gh prq0

qdlh1 Srxu gì�qlu od prqqdlh/ qrxv surfìgrqv hq ghx{ whpsv1 Wrxw g*derug/

qrxv gì�qlvvrqv xq frqfhsw gh prqqdlh/ hq ìwxgldqw ghv prgëohv edvìv vxu oh

frpsruwhphqw g*rswlplvdwlrq g*xq djhqw uhsuìvhqwdwli/ hw h{soltxdqw gh idêrq

hqgrjëqh od prqqdlh1 Hqvxlwh/ qrxv fkhufkrqv ohv dfwliv fruuhvsrqgdqw hpsl0

ultxhphqw ã fh frqfhsw1 Fhfl hvw idlw hq ìwxgldqw od vwuxfwxuh ghv suìiìuhqfhv

g*xq djhqw uhsuìvhqwdwli/ hw soxv sduwlfxolëuhphqw hq xwlolvdqw oh fulwëuh gh

idleoh vìsdudelolwì ghv suìiìuhqfhv1 D�q gh gì�qlu hpslultxhphqw od prqqdlh/

qrxv gìyhorssrqv xq qrxyhdx whvw qrq0sdudpìwultxh gh idleoh vìsdudelolwì1

Hq dssoltxdqw fh whvw vxu grqqìhv iudqêdlvhv/ srxu ohv pìqdjhv hw o*hqvhpeoh

ghv gìwhqwhxuv/ qrxv prqwurqv txh od prqqdlh hvw xq hqvhpeoh g*dfwliv ol0

txlghv hw prlqv oltxlghv1 Srxu phvxuhu oh  rw gh vhuylfhv prqìwdluhv uhqgxv

sdu fhv dfwliv/ qrxv xwlolvrqv ohv uìvxowdwv gh od wkìrulh plfurìfrqrpltxh gh

o*djuìjdwlrq/ hw prqwurqv txh vhxo xq lqglfh gx w|sh Wùuqtylvw0Wkhlo +Glyl0

vld, shuphw gh phvxuhu od prqqdlh/ doruv tx*xq lqglfh frqvwuxlw sdu vlpsoh

vrppdwlrq/ frpph P6 rx P5/ hq hvw lqfdsdeoh/ uhsrvdqw vxu od sduidlwh

vxevwlwxdelolwì ghv dfwliv1 Qrxv xwlolvrqv doruv o*lqglfh Glylvld/ hw fkhufkrqv oh

frqwhqx hq lqirupdwlrq gh fh ghuqlhu frqfhuqdqw ohv sul{ hw oh uhyhqx qdwlr0

qdo1 D sduwlu gh whvwv gh fdxvdolwì ã od Judqjhu phqìv gdqv xq fdguh YHFP/

qrxv prqwurqv sulqflsdohphqw txh od prqqdlh fdxvh ohv sul{ vxu oh frxuw hw

orqj whuph1 Qrxv prqwurqv dxvvl txh od prqqdlh vhpeoh qhxwuh/ qh fdxvdqw
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sdv o*dfwlylwì/ pdlv ìwdqw fdxvìh sdu fhwwh ghuqlëuh1 Hq�q/ qrxv frqvlgìurqv

od ghpdqgh gh prqqdlh gdqv oh fdguh gh od wkìrulh gx frqvrppdwhxu/ hw xwl0

olvrqv ohv v|vwëphv gh ghpdqgh plfur0ìfrqrpìwultxhv ODLGV hw Urwwhugdp

ã ghx{ qlyhdx{ g*djuìjdwlrq1 Dx qlyhdx oh soxv gìvdjuìjì/ lo dssdudñw txh ohv

dfwliv prqìwdluhv vrqw frpsoìphqwdluhv hw qrq vxevwlwxdeohv/ frq�updqw xqh

djuìjdwlrq gh w|sh Glylvld1 Dx qlyhdx djuìjì/ qrxv prqwurqv tx*xqh whooh

dssurfkh hvw ehdxfrxs plhx{ dgdswìh txh ohv ìtxdwlrqv ã od Jrogihog/ hq

whuph gh srxyrlu h{solfdwli/ suìglfwli/ hw gh vwdelolwì1 Qrxv frqfoxrqv grqf ã

od shuwlqhqfh g*xq qlyhdx g*dqdo|vh plfurìfrqrpltxh frqfhuqdqw oh grpdlqh

prqìwdluh1

Prwv fohiv = prqqdlh/ irqghphqwv plfurìfrqrpltxhv/ idleoh vìsdudelolwì

ghv suìiìuhqfhv/ whvwv qrq0sdudpìwultxhv/ djuìjdwlrq/ Glylvld/ fdxvdolwì ã od

Judqjhu/ ghpdqgh gh prqqdlh/ v|vwëphv gh ghpdqgh1
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Devwudfw

Lq wklv Sk1G1 glvvhuwdwlrq/ zh lpsohphqw d wkhruhwlfdo dqg hpslulfdo pr0

qhwdu| dqdo|vlv/ edvhg rq plfurirxqgdwlrqv1 Lq sduwlfxodu/ irxu �hogv duh

frqfhuqhg = +d, Gh�qlqj prqh|/ +e, phdvxulqj wkh  rz ri prqhwdu| vhu0

ylfhv/ +f, wkh fdxvdo uhodwlrqvklsv ehwzhhq prqh| dqg sulfhv dqg dfwlylw|/

+g, wkh ghpdqg iru prqh|1 Lq rughu wr gh�qh prqh|/ zh �uvw irfxv rq wkh

wkhruhwlfdo frqfhsw ri prqh|/ e| xvlqj rswlpl}dwlrq0edvhg prghov1 Vhfrqg/

zh vhdufk wkh dvvhwv hpslulfdoo| fruuhvsrqglqj wr wklv frqfhsw1 Wklv lv dfklh0

yhg e| xvlqj wkh zhdn vhsdudelolw| fulwhulrq1 Zlwk uhjdug wr wklv fulwhulrq/

zh ghyhors d qhz qrq0sdudphwulf whvw ri vhsdudelolw|/ dqg lpsohphqw lw rq

wzr nlqgv ri gdwd = iru doo prqh| kroghuv dqg iru wkh krxvhkrogv1 Zh vkrz

wkdw prqh| lv d vhw ri oltxlg dqg ohvv oltxlg dvvhwv1 Wr phdvxuh wkh  rz ri

prqhwdu| vhuylfhv/ zh xvh wkh djjuhjdwlrq wkhru| uhodwhg wr qrqsdudphwulf

djjuhjdwlrq phwkrgv/ dqg vkrz wkdw rqo| wkh Wùuqtylvw0Wkhlo +Glylvld, lq0

gh{ lv deoh wr phdvxuh prqh|/ frpsduhg wr d vlpsoh vxp lqgh{1 Zh wkhq

vwxg| wkh lqirupdwlrq frqwhqw lq vxfk dq djjuhjdwh1 Xvlqj fdxvdolw| whvwv

zlwklq d YHFP iudphzrun/ zh vkrz wkdw prqh| Judqjhu0fdxvhv sulfhv rq

erwk wkh vkruw dqg orqj0uxq/ exw vhhpv wr eh qhxwudo zlwk uhvshfw wr uhdo

JGS1 Dw odvw/ wkh ghpdqg iru prqh| lv frqvlghuhg zlwklq d ghpdqg v|vwhpv

iudphzrun +ODLGV dqg Urwwhugdp,1 Wzr djjuhjdwlrq ohyhov duh xvhg1 Dw d

glvdjjuhjdwhg rqh/ zh vkrz wkdw prqhwdu| dvvhwv irxqg rxw vhsdudeoh duh

frpsohphqwv dqg qrw vxevwlwxwhv1 Dw dq djjuhjdwhg ohyho/ zh vkrz wkdw vxfk

ixqfwlrqv kdyh ehwwhu hpslulfdo surshuwlhv wkdq wkrvh edvhg rq wkh Jrogihog*v

phwkrgrorj|/ ehlqj vwdeoh dqg uhsruwlqj d vxusulvlqjo| jrrg iruhfdvw1 Wklv

Sk1G1 glvvhuwdwlrq frqfoxghv lq idyru ri wkh plfurhfrqrplf ohyho lq rughu wr

vwxg| wkh prqhwdu| skhqrphqd1

Nh| zrugv = prqhwdu| dqdo|vlv/ plfurirxqgdwlrqv/ zhdn vhsdudelolw| ful0



:

whulrq/ qrq0sdudphwulf whvw/ djjuhjdwlrq/ Glylvld/ Judqjhu0fdxvdolw|/ ghpdqg

iru prqh|/ ghpdqg v|vwhpv1



Wdeoh ghv pdwlëuhv

L Lqwurgxfwlrq jìqìudoh 54

LL Gì�qlwlrq wkìrultxh hw hpslultxh gh od prqqdlh/

djuìjdwlrq 78

4 Gì�qlwlrq wkìrultxh/ hw ydohxu srvlwlyh gh od prqqdlh 79

414 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 79

415 ohv prgëohv lqirupdwlrqqhov 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7<

41514 Oh prgëoh gh Euxqqhu hw Phow}hu +4<:4, 1 1 1 1 1 1 1 1 83

41515 Xqh h{whqvlrq gx prgëoh = o*dssurfkh gh Wkruqwrq +5333, 88

416 Prqqdlh hw grxeoh fròqflghqfh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8<

417 Od prqqdlh gdqv ohv prgëohv gh survshfwlrq 1 1 1 1 1 1 1 1 1 1 98

41714 Xq prgëoh suìfxuvhxu = oh prgëoh gh Mrqhv0Rk 1 1 1 1 1 99

41715 Oh prgëoh gh Nl|rwdnl hw Zuljkw +4<<4, 1 1 1 1 1 1 1 1 :4

418 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 :<

5 Gì�qlwlrq hpslultxh gh od prqqdlh = oh fulwëuh gh idleoh vì0

sdudelolwì ;5

514 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 ;5

515 Surfìgxuh QRQSDU hw gì�qlwlrq gh od prqqdlh = xqh uhyxh

gh od olwwìudwxuh 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 ;9

;
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516 Idleoh vìsdudelolwì hw surfìgxuh QRQSDU 1 1 1 1 1 1 1 1 1 1 1 <3

51614 Suìvhqwdwlrq wkìrultxh gx frqfhsw gh idleoh vìsdudelolwì <4

51615 Od surfìgxuh QRQSDU 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <6

517 Ghx{ h{whqvlrqv gh od surfìgxuh QRQSDU 1 1 1 1 1 1 1 1 1 1 1 434

51714 Fulwltxhv gh od surfìgxuh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 434

51715 Xq whvw gh qrupdolwì srxu mxjhu od vljql�fdwlylwì ghv

ylrodwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 439

51716 Xqh surfìgxuh txdgudwltxh srxu uìvrxguh ohv lqìjdolwìv

g*Diuldw 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 1 465

518 Dssolfdwlrqv hpslultxhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 483

51814 Fdguh jìqìudo hw ghvfulswlrq ghv grqqìhv 1 1 1 1 1 1 1 1 484

51815 Gì�qlwlrq gh od prqqdlh srxu ohv pìqdjhv 1 1 1 1 1 1 1 48<

51816 Gì�qlwlrq gh od prqqdlh srxu o*hqvhpeoh ghv gìwhqwhxuv 496

519 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 1 496

6 Phvxuh gx  rw gh vhuylfhv prqìwdluhv/ wkìrulh gh o*djuìjd0

wlrq 49;

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 49;

615 Dqdo|vh wkìrultxh gh o*djuìjdwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:3

61514 Mxvwl�fdwlrqv wkìrultxhv gh o*djuìjdwlrq vxu ohv elhqv 1 4:3

61515 Pìwkrghv g*djuìjdwlrq sdudpìwultxhv hw qrq sdudpì0

wultxhv 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 4:6

616 Dssolfdwlrq ã od wkìrulh prqìwdluh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;:

61614 Dshuêx jìqìudo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;:

61615 Oh sul{ gh od prqqdlh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;<

61616 Lqwhusuìwdwlrq gh o*lqglfh Wùuqtylvw0Wkhlo 1 1 1 1 1 1 1 1 4<5

61617 Djuìjdwlrq txdqg fhuwdlqv dfwliv vrqw ulvtxìv 1 1 1 1 1 1 4<7

617 Dssolfdwlrqv hpslultxhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<<
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61714 Gì�qlwlrq ghv lqglfhv hw ghv vhfrqgv prphqwv 1 1 1 1 1 4<<

61715 Dssolfdwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 536

618 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 53<

LLL Lpsolfdwlrqv pdfur0ìfrqrpltxhv 546

7 Od fdxvdolwì prqqdlh0sul{/ prqqdlh0uhyhqx 547

714 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 1 547

715 Od fdxvdolwì prqqdlh0sul{/ prqqdlh0uhyhqx = xqh uhyxh gh od

olwwìudwxuh 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 54:

716 Fdxvdolwì dx vhqv gh Judqjhu hw surfìgxuh gh whvw gdqv xq

surfhvvxv YDU 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 1 557

717 Ohv whvwv gh fdxvdolwì gdqv xq fdguh YHFP 1 1 1 1 1 1 1 1 1 1 563

71714 Frlqwìjudwlrq pxowlydulìh = o*dssurfkh gh Mrkdqvhq 1 1 563

71715 Od surfìgxuh Wrgd0Skloolsv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 56:

718 Dssolfdwlrqv hpslultxhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 576

71814 Dqdo|vh hq whuph gh vwdwlrqqdulwì 1 1 1 1 1 1 1 1 1 1 1 1 576

71815 Gìwhuplqdwlrq gx qrpeuh gh yhfwhxuv frlqwìjudqwv 1 1 57:

71816 Uìvxowdwv ghv whvwv gh fdxvdolwì 1 1 1 1 1 1 1 1 1 1 1 1 1 58:

71817 Fdxvdolwì hw irqfwlrqv gh uìsrqvh g*xq YHFP 1 1 1 1 1 594

719 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 59;

8 Od ghpdqgh gh prqqdlh gdqv od wkìrulh gx frqvrppdwhxu 59<

814 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 59<

815 Ghpdqgh gh prqqdlh hw wkìrulh gx frqvrppdwhxu = xqh uhyxh

gh od olwwìudwxuh 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 5:5

81514 Ohv suìfxuvhxuv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5:6

81515 Dssur{lpdwlrq orfdoh hw joredoh 1 1 1 1 1 1 1 1 1 1 1 1 1 5:9
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81516 Iruphv  h{leohv/ vwdwlrqqdulwì hw dmxvwhphqw lqfrpsohw 5:<

816 Pd{lplvdwlrq gh o*xwlolwì/ gxdolwì hw irqfwlrqv gh ghpdqgh 1 1 1 5;7

81614 Pd{lplvdwlrq gh o*xwlolwì hw gxdolwì 1 1 1 1 1 1 1 1 1 1 1 5;7

81615 Irqfwlrq gh frþw hw sursulìwìv ghv irqfwlrqv gh ghpdqgh5;:

817 Suìvhqwdwlrq wkìrultxh ghv prgëoh DLGV hw Urwwhugdp 1 1 1 1 5;<

81714 Oh prgëoh DLGV 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;<

81715 Wurlv h{whqvlrqv gx prgëoh DLGV 1 1 1 1 1 1 1 1 1 1 1 1 5<5

81716 Oh prgëoh Urwwhugdp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5<;

818 Dssolfdwlrqv hpslultxhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 633

81814 Pìwkrghv g*hvwlpdwlrq gh v|vwëph g*ìtxdwlrqv vwuxf0

wxuhoohv 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 1 636

81815 Irqfwlrqv gh ghpdqgh g*dfwliv prqìwdluhv 1 1 1 1 1 1 1 638

81816 Irqfwlrqv gh ghpdqgh g*xq lqglfh Glylvld gh prqqdlh 1 654

819 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 65<

LY Frqfoxvlrq jìqìudoh 664

D Grqqìhv = Sul{ 6:4

E Grqqìhv = Txdqwlwìv 6::

F Sul{ hw txdqwlwìv vlpxoìv 6;7

G Hoìphqwv gh surjudppdwlrq srxu uìvrxguh ohv lqìjdolwìv g*Diuldw6;:

H Irqfwlrqv gh uìsrqvh 6<3

H14 YHFP 4 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<4

H15 YHFP 5 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<9

H16 YHFP 6 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 1 734
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I Vlpxodwlrqv g|qdpltxhv gx prgëoh ODLGV hq gl�ìuhqfh/

srxu ohv elhqv gh frqvrppdwlrq hw oh orlvlu 739



Olvwh ghv wdeohdx{

514 Uìvxowdwv ghv vlpxodwlrqv1 Suredelolwìv � hw E�� � �1 1 1 1 1 1 437

515 Sdqlhuv ylrodqw JDUS1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 457

516 Hvwlpdwlrq gh o*huuhxu gh w|sh L/ prgëoh 41 1 1 1 1 1 1 1 1 1 1 1 45<

517 Hvwlpdwlrq gh o*huuhxu gh w|sh L/ prgëoh 51 1 1 1 1 1 1 1 1 1 1 1 463

518 Hvwlpdwlrq gh o*huuhxu gh w|sh L/ prgëoh 61 1 1 1 1 1 1 1 1 1 1 1 464

519 Hvwlpdwlrq gh o*huuhxu gh w|sh LL/ prgëohv 4/ 5 hw 61 1 1 1 1 1 1 464

51: Hvwlpdwlrq ghv huuhxuv gh w|sh L hw LL ghv whvwv gh vìsdudelolwì =

dojrulwkph gh Yduldq1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46<

51; Hvwlpdwlrq ghv huuhxuv gh w|sh L hw LL ghv whvwv gh vìsdudelolwì =

dojrulwkph dowhuqdwli1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 478

51< Hvwlpdwlrq ghv huuhxuv gh w|sh L hw LL ghv whvwv gh vìsdudelolwì =

surfìgxuh vwrfkdvwltxh1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 47<

5143 Dfwliv xwlolvìv gdqv o*dqdo|vh1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 488

5144 Wdx{ sursuhv ghv dfwliv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48:

5145 Vwdwlvwltxhv ghvfulswlyhv ghv grqqìhv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48<

5146 Uìvxowdwv ghv whvw qrq sdudpìwultxhv dyhf huuhxu gh phvxuh =

grqqìhv srxu ohv pìqdjhv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 493

5147 Uìsduwlwlrq gx sruwhihxlooh pr|hq srxu xq pìqdjhv uhsuìvhq0

wdwli1 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 1 495

46
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5148 Uìvxowdwv ghv whvw qrq sdudpìwultxhv dyhf huuhxu gh phvxuh =

wrxv ohv gìwhqwhxuv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 497

5149 Uìsduwlwlrq gx sruwhihxlooh pr|hq srxu xq djhqw uhsuìvhqwdwli

+wrxv ohv gìwhqwhxuv,1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 498

614 Lqglfhv gh txdqwlwì hw gh sul{ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 534

615 Lqglfh/ hw vhfrqgv prphqwv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 535

714 Uìvxowdwv gx whvw NSVV1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 57:

715 Vwdwlvwltxhv srxu ohv uìvlgxv gx prgëoh 41 1 1 1 1 1 1 1 1 1 1 1 1 57<

716 Vwdwlvwltxhv srxu ohv uìvlgxv gx prgëoh 51 1 1 1 1 1 1 1 1 1 1 1 1 583

717 Vwdwlvwltxhv srxu ohv uìvlgxv gx prgëoh 61 1 1 1 1 1 1 1 1 1 1 1 1 584

718 Uìvxowdwv ghv whvwv srxu od gìwhuplqdwlrq gx qrpeuh gh yhf0

whxuv frlqwhjudqwv1 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

719 Whvwv g*k|srwkëvhv vwuxfwxuhoohv srxu ohv yhfwhxuv frlqwìjudqwv1 586

71: Pdwulfhv � ghv frh!flhqwv gh orqj whuph1 1 1 1 1 1 1 1 1 1 1 1 1 588

71; Whvwv pxowlydulìv gh vwdwlrqqdulwì1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 589

71< Uìvxowdwv ghv whvwv gh fdxvdolwì srxu oh prgëoh 41 1 1 1 1 1 1 1 58:

7143 Uìvxowdwv ghv whvwv gh fdxvdolwì srxu oh prgëoh 51 1 1 1 1 1 1 1 58<

7144 Uìvxowdwv ghv whvwv gh fdxvdolwì srxu oh prgëoh 61 1 1 1 1 1 1 1 594

7145 Pdwulfhv gh fruuìodwlrqv ghv uìvlgxv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 597

814 Dfwliv prqìwdluhv lqfoxv gdqv o*dqdo|vh1 1 1 1 1 1 1 1 1 1 1 1 1 1 637

815 Sduwv exgjìwdluhv lqfoxhv gdqv o*dqdo|vh1 1 1 1 1 1 1 1 1 1 1 1 1 639

816 Vwdwlvwltxhv ghvfulswlyhv uhodwlyhv dx{ sduwv exgjìwdluhv1 1 1 1 1 639

817 Uìvxowdwv gx whvw DGI srxu ohv sul{ +hq orjdulwkph, = prgëohv

ODLGV hw Urwwhugdp1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63:

818 Uìvxowdwv gx whvw DGI srxu ohv sduwv exgjìwdluhv hw oh uhyhqx

uìho = prgëoh ODLGV1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63;
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819 Uìvxowdwv gx whvw DGI srxu ��{*L} ^� = prgëoh Urwwhugdp1 1 63<

81: Sdudpëwuhv hvwlpìv gx prgëoh ODLGV hq qlyhdx1 1 1 1 1 1 1 1 643

81; Uìvxowdwv ghv whvwv gh frlqwìjudwlrq = prgëoh ODLGV1 1 1 1 1 1 643

81< Sdudpëwuhv hvwlpìv gx prgëoh ODLGV hq gl�ìuhqfh suhplëuh1 1 644

8143 Vwdwlvwltxhv gx prgëoh ODLGV hq gl�ìuhqfh1 1 1 1 1 1 1 1 1 1 1 645

8144 Hodvwlflwìv0sul{ qrq frpshqvìhv ìydoxìhv srxu xqh sduw exg0

jìwdluh pr|hqqh = prgëoh ODLGV1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 647

8145 Hodvwlflwìv0uhyhqx ìydoxìhv srxu xqh sduw exgjìwdluh pr|hqqh =

prgëoh ODLGV1 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 1 648

8146 Hodvwlflwìv0sul{ frpshqvìhv ìydoxìhv srxu xqh sduw exgjìwdluh

pr|hqqh = prgëoh ODLGV1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 648

8147 Hodvwlflwìv gh vxevwlwxwlrq ìydoxìhv srxu xqh sduw exgjìwdluh

pr|hqqh = prgëoh ODLGV1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 649

8148 Vwdwlvwltxhv gx prgëoh Urwwhugdp1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 64:

8149 Sdudpëwuhv hvwlpìv gx prgëoh Urwwhugdp1 1 1 1 1 1 1 1 1 1 1 1 64;

814: Hodvwlflwìv0sul{ qrq frpshqvìhv ìydoxìhv srxu xqh sduw exg0

jìwdluh pr|hqqh = prgëoh Urwwhugdp1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 64<

814; Hodvwlflwìv0uhyhqx ìydoxìhv srxu xqh sduw exgjìwdluh pr|hqqh =

prgëoh Urwwhugdp1 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<

814< Uìvxowdwv ghv whvwv gh vsìfl�fdwlrq1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 653

8153 Uìvxowdwv gx whvw DGI 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 655

8154 Uìvxowdwv ghv whvwv gh frlqwìjudwlrq1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 655

8155 Vwdwlvwltxhv gx prgëoh ODLGV hq gl�ìuhqfh1 1 1 1 1 1 1 1 1 1 1 657

8156 Sdudpëwuhv hvwlpìv gx prgëoh ODLGV hq gl�ìuhqfh suhplëuh1 1 657

8157 Hodvwlflwìv ìydoxìhv srxu xqh sduw exgjìwdluh pr|hqqh1 1 1 1 1 659

F14 Wdeohdx ghv sul{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;8

F15 Wdeohdx ghv txdqwlwìv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6;9



Wdeoh ghv �jxuhv

4 Wdx{ gh furlvvdqfh phqvxho gh P5 hw gh o*lqglfh Glylvld O/

srxu ohv Hwdwv0Xqlv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63

514 Xqh doorfdwlrq srvvleoh gx exgjhw hq ghx{ ìwdshv1 1 1 1 1 1 1 1 <5

515 Ylrodwlrq gh JDUS vdqv wudqvlwlylwì1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <;

516 Ylrodwlrq gh JDUS dyhf wudqvlwlylwì 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <<

517 Suredelolwì txh o*dojrulwkph uhqyrlh ghv ydohxuv txl qh yìul�hqw

sdv ohv lqìjdolwìv g*Diuldw1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 438

518 Glvwulexwlrqv fxpxoìhv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 457

519 Lqglfh fkdñqh gh txdqwlwìv/ hw T W1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 476

51: Lqglfh fkdñqh gh txdqwlwìv/ hw �

>W
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 477

51; Elhqv gh frqvrppdwlrq uìhov/ hw vhuylfhv/ sdu wíwh/ +4<;3@433,1 486

51< Orlvlu 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 1 487

5143 Wdx{ gh uìiìuhqfh -1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48;

5144 Hyroxwlrq gh od gìwhqwlrq wrwdoh gh prqqdlh/ pìqdjhv/ grqqìhv

sdu wíwh1 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 1 495

5145 Hyroxwlrq gh od gìwhqwlrq wrwdoh gh prqqdlh/ hqvhpeoh ghv

gìwhqwhxuv/ grqqìhv sdu wíwh1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 499

614 Irqfwlrq glvwdqfh1 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 4;7
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615 Lqglfhv gh txdqwlwìv qrplqdx{/ Glylvld hw dulwkpìwltxh +4<;3@433,/

pìqdjhv1 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 1 537

616 Ylwhvvh gh flufxodwlrq qrupdolvìh +4<;3@4, +hq orjdulwkph,/

fdofxoìh ã sduwlu g*xq lqglfh Glylvld/ hw g*xq lqglfh dulwkpì0

wltxh/ pìqdjhv1 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 1 539

617 Uhodwlrq hqwuh od ylwhvvh gh flufxodwlrq +fdofxoìh ã sduwlu g*xq

lqglfh Glylvld, hw o*lqglfh gh sul{ gxdo +hq orjdulwkph,/ pìqdjhv1539

618 Uhodwlrq hqwuh od ylwhvvh gh flufxodwlrq +fdofxoìh ã sduwlu g*xq

lqglfh dulwkpìwltxh, hw o*lqglfh gh sul{ gxdo +hq orjdulwkph,/

pìqdjhv1 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 53:

619 Lqglfhv gh txdqwlwìv qrplqdx{/ Glylvld hw dulwkpìwltxh +4<;3@433,/

hqvhpeoh ghv gìwhqwhxuv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 53;

61: Ylwhvvh gh flufxodwlrq qrupdolvìh +4<;3@4, +hq orjdulwkph,/

fdofxoìh ã sduwlu g*xq lqglfh Glylvld/ hw g*xq lqglfh dulwkpì0

wltxh/ hqvhpeoh ghv gìwhqwhxuv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 53<

61; Uhodwlrq hqwuh od ylwhvvh gh flufxodwlrq +fdofxoìh ã sduwlu g*xq

lqglfh Glylvld, hw o*lqglfh gh sul{ gxdo +hq orjdulwkph,/ hq0

vhpeoh ghv gìwhqwhxuv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 543

61< Uhodwlrq hqwuh od ylwhvvh gh flufxodwlrq +fdofxoìh ã sduwlu g*xq

lqglfh dulwkpìwltxh, hw o*lqglfh gh sul{ gxdo +hq orjdulwkph,/

hqvhpeoh ghv gìwhqwhxuv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 544

714 Lqglfhv Glylvld qrplqdx{ +_��'?, hw uìhov +_��'o, +hq orjd0

ulwkph,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 1 577

715 Uhyhqx qrplqdo +}_R?, hw uìho +}_Ro, +hq orjdulwkph,1 1 1 1 1 1 577

716 Wdx{ g*lqwìuíw gh frxuw whuph +oJ�?, hw wdx{ g*lqwìuíw gh orqj

whuph +o,|,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 1 578
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717 Gì dwhxu gx uhyhqx qdwlrqdo +R, +hq orjdulwkph,/ hw lq dwlrq

wulphvwulhooh +{R,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 1 578

718 Vwuxfwxuh gh fdxvdolwì dx vhxlo gh 8 ( +frxuw hw orqj whuph, =

prgëoh 4/ rü �%$ +� vljql�h �% fdxvh + dx vhqv gh Judqjhu�

vxu oh frxuw hw orqj whuph1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 593

719 Vwuxfwxuh gh fdxvdolwì dx vhxlo gh 8 ( +frxuw hw orqj whuph, =

prgëoh 5/ rü �%$ +� vljql�h �% fdxvh + dx vhqv gh Judqjhu�

vxu oh frxuw hw orqj whuph1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 595

71: Vwuxfwxuh gh fdxvdolwì dx vhxlo gh 8 ( +frxuw hw orqj whuph, =

prgëoh 6/ rü �%$ +� vljql�h �% fdxvh + dx vhqv gh Judqjhu�

vxu oh frxuw hw orqj whuph1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 595

814 Frpsdudlvrq ghv txdwuh lqglfhv gh sul{1 1 1 1 1 1 1 1 1 1 1 1 1 5<7

815 Uìvlgxv uìfxuvliv srxu o*ìtxdwlrq gh ghpdqgh gh prqqdlh1 1 1 658

816 Sduwv exgjìwdluhv prqìwdluhv/ revhuyìhv hw vlpxoìhv1 1 1 1 1 1 1 65:

817 Yduldwlrqv revhuyìhv hw vlpxoìhv/ ghv sduwv exgjìwdluhv prqì0

wdluhv1 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 65;

818 Lqglfh Glylvld revhuyì/ lqglfh Glylvld vlpxoì1 1 1 1 1 1 1 1 1 1 1 65<

D14 Hyroxwlrq gx sul{ ghv gìs÷wv ã yxh/ eloohwv hw slëfhv1 1 1 1 1 1 1 6:5

D15 Hyroxwlrq gx sul{ ghv frpswhv g*ìsdujqh orjhphqw1 1 1 1 1 1 1 6:5

D16 Hyroxwlrq gx sul{ ghv olyuhwv g*ìsdujqh srsxodluh hw ghv olyuhwv

�mhxqh� +ã sduwlu gh pdl 4<<9,1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:6

D17 Hyroxwlrq gx sul{ ghv olyuhwv lpsrvdeohv1 1 1 1 1 1 1 1 1 1 1 1 1 6:6

D18 Hyroxwlrq gx sul{ ghv olyuhwv �D�/ �Eohx� hw FRGHYL +ã sduwlu

gh qryhpeuh 4<;6,1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:7

D19 Hyroxwlrq gx sul{ ghv erqv gh fdlvvh hw frpswhv ã whuph1 1 1 1 6:7

D1: Hyroxwlrq gx sul{ ghv frpswhv hw wlwuhv hq ghylvhv1 1 1 1 1 1 1 1 6:8
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D1; Hyroxwlrq gx sul{ ghv RSFYP1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:8

D1< Hyroxwlrq gx sul{ ghv WFQ1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:9

D143 Hyroxwlrq gx sul{ ghv IFF1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:9

E14 Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = eloohwv hw slëfhv/ hq0

vhpeoh ghv gìwhqwhxuv hw pìqdjhv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:;

E15 Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = gìs÷wv ã yxh/ hq0

vhpeoh ghv gìwhqwhxuv hw pìqdjhv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:;

E16 Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = olyuhwv �D� hw olyuhwv

lpsrvdeohv/ pìqdjhv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:<

E17 Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = olyuhwv �Eohx� hw

frpswhv g*ìsdujqh orjhphqw/ pìqdjhv1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:<

E18 Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = olyuhwv g*ìsdujqh sr0

sxodluh/ FRGHYL hw olyuhwv �mhxqh�/ pìqdjhv1 1 1 1 1 1 1 1 1 1 6;3

E19 Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = WFQ/ hqvhpeoh ghv

gìwhqwhxuv hw pìqdjhv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6;3

E1: Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = IFF/ hqvhpeoh ghv

gìwhqwhxuv hw pìqdjhv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6;4

E1; Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = RSFYP/ hqvhpeoh

ghv gìwhqwhxuv hw pìqdjhv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6;4

E1< Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = wlwuhv hw frpswhv

hq ghylvhv +frqyhuwlv hq Iudqfv,/ hqvhpeoh ghv gìwhqwhxuv hw

pìqdjhv1 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;5

E143 Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = erqv qrq qìjrfldeohv/

hqvhpeoh ghv gìwhqwhxuv hw pìqdjhv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6;5

E144 Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = frpswhv ã whuph/

hqvhpeoh ghv gìwhqwhxuv hw pìqdjhv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6;6
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I14 Sduwv exgjìwdluhv revhuyìhv hw vlpxoìhv/ srxu od frqvrppdwlrq

djuìjìh1 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 73:

I15 Sduwv exgjìwdluhv revhuyìhv hw vlpxoìhv srxu oh orlvlu1 1 1 1 1 1 73:



Suhplëuh sduwlh

Lqwurgxfwlrq jìqìudoh

54
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Dx gìexw ghv dqqìhv 4<:3/ o*hvvru ghv wkëvhv prqìwdulvwhv frqgxlvlw ã

uhfrqvlgìuhu oh u÷oh fhqwudo gh od prqqdlh gdqv o*ìfrqrplh/ wdqw dx qlyhdx

wkìrultxh tx*dx qlyhdx hpslultxh1 Hq h�hw/ rxwuh oh olhq jìqìudohphqw dgplv

hqwuh od prqqdlh hw o*lq dwlrq/ Iulhgpdq hw Vfkzduw} +4<96, rqw vxjjìuì

txh vxu orqjxh sìulrgh/ ohv yduldwlrqv gh od pdvvh prqìwdluh P5 vhpeodlhqw

wrxmrxuv suìfìghu ohv yduldwlrqv gh o*dfwlylwì1 Qrwdpphqw/ ghv dffìoìudwlrqv

gx wdx{ gh furlvvdqfh gh od pdvvh prqìwdluh ìwdlhqw vxlylhv sdu ghv sìulrghv

g*h{sdqvlrq gh o*dfwlylwì/ hw lqyhuvhphqw1 D sduwlu gh fhv uìvxowdwv hpslultxhv/

Iulhgpdq hw Vfkzduw} +4<96, frqfoxuhqw ã o*h{lvwhqfh g*xqh uhodwlrq fdxvdoh

gh od prqqdlh vxu o*dfwlylwì/ lplwìv sdu Dqghuvhq hw Mrugrq +4<9;, ã sduwlu

gh o*ìtxdwlrq gh V| Orxlv/ dlqvl txh sdu Vlpv +4<:5, hq xwlolvdqw ghv whvwv gh

fdxvdolwì ã od Judqjhu1

Elhq txh fhv wkëvhv ixuhqw fulwltxìhv/ phqdqw ã od fìoëeuh frqwuryhuvh hqwuh

nh|qìvlhqv hw prqìwdulvwhv/ hoohv ixuhqw odujhphqw dssoltxìhv hq whuph gh sr0

olwltxh prqìwdluh/ frqgxlvdqw dx frqwu÷oh g*xq djuìjdw odujh gh prqqdlh1 Xq

ghv slolhuv gh fhwwh vwudwìjlh uhsrvdlw vxu o*h{lvwhqfh gh irqfwlrqv gh ghpdqgh

gh prqqdlh ã od Jrogihog vwdeohv/ d|dqw xq iruw frqwhqx suìglfwli1 Od vwdel0

olwì ghv irqfwlrqv gh ghpdqgh gh prqqdlh dvvxudlw txh ohv gìwhuplqdqwv gh

od ghpdqgh gh prqqdlh ìwdlhqw sduidlwhphqwv frqqxv/ grqf txh od ghpdqgh

gh prqqdlh ìwdlw suìylvleoh/ txh o*djuìjdw ìwdlw frqwu÷odeoh vl xq ghv ghwhu0

plqdqwv ìwdlw frqwu÷oì sdu od edqtxh fhqwudoh/ hw tx*hq�q ohv frpsruwhphqwv

prqìwdluhv ìwdlhqw vwdeohv vxu od sìulrgh +Jrogihog +4<:6/ 4<;<,,1

Gëv od �q ghv dqqìhv 4<:3/ lo hvw fhshqgdqw dssdux gdqv xq fhuwdlq qrpeuh

gh sd|v/ txh ohv irqfwlrqv gh ghpdqgh gh prqqdlh ã od Jrogihog ìwdlhqw lq0

vwdeohv/ d|dqw xqh whqgdqfh v|vwìpdwltxh ã vxu0suìgluh o*ìyroxwlrq gh o*djuì0

jdw gh prqqdlh1 Frpph looxvwudwlrq/ o*ìslvrgh gh od �plvvlqj prqh|� dx{

Hwdwv0Xqlv1
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Gdqv oh píph whpsv/ rqw ìwì uhfrqvlgìuìv ohv olhqv hpslultxhv hqwuh od

prqqdlh hw o*dfwlylwì1 Wurlv pìwkrghv ìfrqrpìwultxhv rqw ìwì sulqflsdohphqw

hpsor|ìhv/ ghv whvwv gh fdxvdolwì ã od Judqjhu/ ghv whvwv gh qhxwudolwì/ hw

hq�q soxv uìfhpphqw ghv prgëohv YDU +Yhfwru Dxwr uhjuhvvlyh, vwuxfwxuhov1

Kd|r +4<<;, suìvhqwh gh idêrq v|qwkìwltxh ohv uìvxowdwv gh od yroxplqhxvh

olwwìudwxuh gìglìh dx{ whvwv gh fdxvdolwì1 D od vxlwh gh Vwrfn hw Zdwvrq +4<;<,/

lo qrwh txh ghv fkhufkhxuv d|dqw xwlolvì ghv vsìfl�fdwlrqv yrlvlqhv/ vrqw duulyìv

ã ghv uìvxowdwv gldpìwudohphqw rssrvìv1 Dlqvl/ o*ìwxgh gh fhwwh olwwìudwxuh qh

shuphw sdv gh frqfoxuh vxu ohv olhqv gh fdxvdolwì hqwuh od prqqdlh hw o*dfwlylwì1

Kd|r +4<<;, prqwuh ìjdohphqw txh od prqqdlh d fhuwdlqhphqw mrxì xq u÷oh/

pdlv txh fh u÷oh vhpeoh v*íwuh glvwhqgx1 Gh soxv/ ohv uìvxowdwv uhvwhqw wuëv

wulexwdluhv gh od gì�qlwlrq gh od prqqdlh dgrswìh +djuìjdwv ìwurlwv rx odujhv,1

Xqh frqfoxvlrq yrlvlqh shxw íwuh dssoltxìh ã od olwwìudwxuh frqfhuqìh sdu od

qhxwudolwì gh od prqqdlh +Hvslqrvd0Yhjd +4<<;,/ Nlqj hw Zdwvrq +4<<5,,1

Hq�q/ od olwwìudwxuh xwlolvdqw ghv prgëohv YDU +Vlpv +4<<5,, d gherxfkì vxu

ghx{ sureoëphv pdmhxuv frqqxv vrxv oh qrp gh �sulfh sx}}oh� hw �rxwsxw

sx}}oh� = xq fkrf srvlwli gh od pdvvh prqìwdluh frqgxlw/ gh idêrq wudqvlwrluh/

ã xqh edlvvh ghv sul{ hw gh o*dfwlylwì/ txl srvhqw od txhvwlrq gh od ydolglwì gh

fhwwh dssurfkh1

O*lqvwdelolwì ghv irqfwlrqv gh ghpdqgh gh prqqdlh/ dlqvl txh ghv uìvxowdwv

hpslultxhv frqwudglfwrluhv qh shuphwwdqw sdv gh frq�uphu oh olhq hqwuh od

prqqdlh hw o*dfwlylwì/ rqw frqgxlw xq fhuwdlq qrpeuh g*ìfrqrplvwhv ã frqfoxuh

txh ohv frpsruwhphqwv prqìwdluhv dydlhqw fkdqjì/ hw txh ohv olhqv hqwuh od

prqqdlh hw o*dfwlylwì pdlv dxvvl dyhf o*lq dwlrq v*ìwdlhqw glvwhqgxv +Udvfkh

+4<<6,/ Iulhgpdq hw Nxwwqhu +4<<5/ 4<<6,/ Wuhfurfl hw Yhjd +5333,,1 Fhwwh

vlwxdwlrq d|dqw jìqìudohphqw ìwì dwwulexìh ã o*dffìoìudwlrq ghv lqqrydwlrqv

�qdqflëuhv1
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D sduwlu gh fhv uìvxowdwv hpslultxhv/ ohv edqtxhv fhqwudohv rqw surfìgì hq

ghx{ whpsv1 Gdqv xq suhplhu whpsv/ hoohv rqw frqvlgìuì txh od gì�qlwlrq gh od

prqqdlh dydlw fkdqjì ã od idyhxu ghv lqqrydwlrqv �qdqflëuhv1 Srxu hq uhqguh

frpswh/ hoohv rqw ìodujl ohv djuìjdwv gh prqqdlh/ hvsìudqw dlqvl uhvwdxuhu xqh

fhuwdlqh vwdelolwì ghv irqfwlrqv gh ghpdqgh/ hw ã dvvxuhu xqh fruuìodwlrq hqwuh

od prqqdlh hw o*dfwlylwì1 Rq hvw dlqvl sdvvì gh P5 ã P6/ sxlv ã O gdqv fhuwdlqv

sd|v1 Gdqv xq ghx{lëph whpsv/ fhuwdlqhv edqtxhv fhqwudohv rqw frqvwdwì

o*lqxwlolwì gh fhwwh vwudwìjlh/ hw rqw doruv gìflgì g*dedqgrqqhu oh frqwu÷oh g*xq

djuìjdw odujh gh prqqdlh dx sur�w gx vxlyl g*xq wdx{ g*lqwìuíw/ fhqvì plhx{

uhsuìvhqwhu od srolwltxh prqìwdluh1 Fhwwh gìflvlrq ìwdlw dxvvl prwlyìh sdu od

plqfhxu gh od iurqwlëuh hqwuh dfwliv prqìwdluhv hw dfwliv �qdqflhuv/ uhqgdqw od

gì�qlwlrq g*xq djuìjdw odujh gh prqqdlh/ hw grqf vrq vxlyl/ dvvh} gl!floh1

Ru/ fhwwh dqdo|vh hvw sdudgr{doh/ sxlvtxh od uhplvh hq fdxvh gx u÷oh gh od

prqqdlh hvw edvìh vxu ohv uìvxowdwv g*ìwxghv xwlolvdqw ã od irlv =

+4, Ghv prgëohv/ hq sduwlfxolhu fhx{ vhuydqw gh edvh dx{ ìtxdwlrqv gh gh0

pdqgh gh prqqdlh/ txl q*rqw sdv gh edvhv wkìrultxhv iruwhv/ f*hvw ã gluh

q*h{soltxdqw sdv gh idêrq hqgrjëqh srxutxrl od prqqdlh hvw gìwhqxh

hw ydorulvìh1 Lov qh fdswhqw grqf sdv od vsìfl�flwì prqìwdluh/ sdv soxv

txh ohv gìwhuplqdqwv gh vd ghpdqgh +Eduqhww/ Olx hw Mhqvhq +4<<:,,1

Frpph oh qrwh Wkruqwrq +5333, =

�D pdmru sureohp lq prqhwdu| hfrqrplfv kdv ehhq wr lqwur0

gxfh prqh| lqwr wkh hfrqrp| lq d zd| wkdw +4, h{sodlqv krz

prqh| dulvhv hqgrjhqrxvo| +5, h{sodlqv zk| prqh| lv suhihuuhg

wr rwkhu phwkrgv ri h{fkdqjh�1

+5, Ghv djuìjdwv frpph P5 rx P6 txl vrqw jìqìudoohphqw lqfdsdeohv gh

phvxuhu od prqqdlh1

Irufh grqf hvw gh frqvwdwhu txh ohv sulqflsdx{ prgëohv prqìwdluhv xwl0
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olvhqw od prqqdlh/ hw fkhufkhqw ã h{soltxhu vd ghpdqgh/ vdqv dyrlu hq dprqw

gh wkìrulh gh od prqqdlh1 Dlqvl/ orlq gh uhphwwuh hq fdxvh oh u÷oh gh od prq0

qdlh/ od yduldelolwì ghv uìvxowdwv hpslultxhv qh ghyudlw hooh sdv soxw÷w frqgxluh

ã v*lqwhuurjhu vxu od shuwlqhqfh ghv prgëohv xwlolvìv1

Srxu looxvwuhu fhv ghx{ srlqwv/ sduwrqv wrxw g*derug ghv irqfwlrqv gh gh0

pdqgh gh prqqdlh ã od Jrogihog1 Fhoohv fl vrqw edvìhv vxu ghx{ prgëohv

wkìrultxhv/ ohv prgëohv g*lqyhqwdluhv gh Edxpro +4<85,/ Wrelq +4<89,/ Ploohu

hw Ruu +4<99,/ hw oh prgëoh gh Wrelq +4<8;,/ vrxoljqdqw uhvshfwlyhphqw ohv

prwliv gh wudqvdfwlrq hw gh vsìfxodwlrq1 Gdqv ohv prgëohv g*lqyhqwdluhv/ od

prqqdlh hvw gìwhqxh fdu lo h{lvwh xq gìfdodjh whpsruho ghv  x{ gh gìshqvhv

hw gh uhfhwwhv1 O*djhqw duelwuh hqwuh gìwhqlu gh od prqqdlh/ fh txl oxl shuphw

gh sd|hu vhv wudqvdfwlrqv pdlv txl qh oxl udssruwh ulhq/ hw gìwhqlu xq dfwli txl

udssruwh xq wdx{ g*lqwìuíw pdlv txl qh shx{ sdv íwuh xwlolvì gdqv ohv wudqvdf0

wlrqv1 Od ghpdqgh gh prqqdlh yd íwuh irqfwlrq gx prqwdqw ghv wudqvdfwlrqv/

gx wdx{ vxu oh sodfhphqw dowhuqdwli hw g*xq frþw gh wudqvdfwlrq sd|ì oruv gx

sdvvdjh hqwuh od prqqdlh hw o*dfwli/ hw lqyhuvhphqw1 Oh prgëoh Wrelq +4<8;,

sduw gh od wkìrulh gh od suìiìuhqfh srxu od oltxlglwì gh Nh|qhv/ hw lqwëjuh od

wkìrulh ghv fkrl{ gh sruwhihxlooh = od ghpdqgh gh prqqdlh gìshqg gëv oruv

gx ghjuì g*dyhuvlrq dx ulvtxh hw ghv gl�ìuhqwlhov gh wdx{ g*lqwìuíwv/ hqwuh od

prqqdlh hw ohv dxwuhv dfwliv1

Ru/ frpph oh qrwh Euxqqhu hw Phow}hu +4<:4, hw Wkruqwrq +5333, frqfhu0

qdqw od suhplëuh dssurfkh/ oh gìfdodjh ghv  x{ gh uhfhwwhv hw gh gìshqvhv

q*lpsoltxhqw sdv txh od prqqdlh vrlw gìwhqxh/ hw ydorulvìh1 Vl xqh ìfrqrplh

q*d sdv gh pr|hq g*ìfkdqjh/ hw vl o*lqirupdwlrq shxw íwuh dftxlvh vdqv frþw/

oh gìfdodjh ghv  x{ shxw íwuh uìvrox sdu xqh vlpsoh surphvvh gh sd|hu/ hw

lo q*| d sdv gh ehvrlq srxu xq pr|hq g*ìfkdqjh1 Frqfhuqdqw oh prgëoh gh

Wrelq +4<8;,/ lo qh shuphw gh uìsrqguh ã o*lqwhuurjdwlrq gh Klfnv +4<68,/ txl
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fkhufkh ã frpsuhqguh ohv udlvrqv srxu ohvtxhoohv od prqqdlh/ doruv tx*hooh hvw

grplqìh hq whuph gh wdx{ g*lqwìuíw/ hvw ydorulvìh1 Hq h�hw/ srxu ghx{ ph0

vxuhv gh ulvtxh ìjdohv/ ohv djhqwv q*rqw dxfxq lqwìuíw ã gìwhqlu o*dfwli d|dqw

oh uhqghphqw oh soxv idleoh1

Fhv ghx{ dssurfkhv qh shuphwwhqw grqf sdv gh fdswhu od vsìfl�flwì pr0

qìwdluh/ hw grqf g*h{soltxhu ohv udlvrqv gh od gìwhqwlrq hw gh od ydorulvdwlrq

gh od prqqdlh ã o*ìtxloleuh1

Fhwwh fulwltxh dvvrflìh dx{ prgëohv gh ghpdqgh gh prqqdlh/ f*hvw0ã0gluh

ohxu lqfdsdflwì ã h{soltxhu od prqqdlh gh idêrq hqgrjëqh/ shxw íwuh ìwhqgxh

dx{ sulqflsdx{ dxwuhv prgëohv gh wkìrulh prqìwdluh1

Hq h�hw/ ohv prgëohv fl ghvvxv shxyhqw íwuh udwwdfkìv ã xqh idplooh gh pr0

gëohv soxv jìqìudx{ edvìv vxu oh frpsruwhphqw g*xq djhqw uhsuìvhqwdwli1 Fhv

prgëohv vrqw/ dyhf ohv prgëohv ã jìqìudwlrqv lpeultxìhv/ hw ohv prgëohv edvìv

vxu ghv uhodwlrqv g*ìtxloleuh xqh ghv wurlv dowhuqdwlyhv ohv soxv frxudpphqw

hpsor|ìhv srxu o*ìwxgh ghv skìqrpëqhv prqìwdluhv1

+4, Hqwuhqw gdqv od suhplëuh idplooh gh prgëohv/ f*hvw ã gluh ohv prgëohv

edvìv vxu xq frpsruwphqw gh pd{lplvdwlrq/ ohv prgëohv lqfoxdqw gluhf0

whphqw od prqqdlh gdqv od irqfwlrq g*xwlolwì hw ohv prgëohv ã hqfdlvvhv

suìdodeohv1 Ohv suhplhuv rqw ìwì gìyhorssìv sdu Vlgudxvnl +4<9:,1 Od

prqqdlh | hvw xq dujxphqw gh od irqfwlrq g*xwlolwì/ yìklfxodqw xq  rw

gh vhuylfhv prqìwdluhv/ odlvvìv lpsolflwhv1 O*dujxphqw xwlolvì srxu mxv0

wl�hu fh jhquh gh prgëoh hvw txh/ vl od prqqdlh hvw ydorulvìh ã o*ìtxl0

oleuh/ doruv hooh hqwuh reoljdwrluhphqw gdqv od irqfwlrq g*xwlolwì +Ihhqvwud

+4<;9,/ Srwhued hw Urwhpehuj +4<;:,/ Furxvkruh +4<<6,,1 Fhshqgdqw/ lo

q*hvw sdv h{soltxì srxutxrl od prqqdlh d xqh xwlolwì gluhfwh/ hw hq sdu0

wlfxolhu srxutxrl xq dfwli/ vdqv ydohxu lqwulqvëtxh +prqqdlh �gxfldluh,/

hvw xwlolvì1 Od qrwlrq gh vhuylfhv prqìwdluhv/ vhuw ã wkìrulvhu xqh vl0
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wxdwlrq revhuyìh d srvwhulrul1 Lo hq hvw gh píph srxu ohv prgëohv ã

hqfdlvvhv suìdodeohv1 Fhv prgëohv sduwhqw g*xqh frqwudlqwh ã od Forzhu

+4<9:, srxu odtxhooh/ gdqv xqh ìfrqrplh prqìwdluh/ od prqqdlh dfkëwh

ohv elhqv/ ohv elhqv dfkëwhqw od prqqdlh/ pdlv ohv elhqv q*dfkëwhqw sdv

ohv elhqv1 Fhwwh frqwudlqwh txl phw hq dydqw oh u÷oh wudqvdfwlrqqho gh

od prqqdlh hvw lpsrvìh gh idêrq h{rjëqh gdqv oh prgëoh1 Dlqvl/ ohv

prgëohv ã hqfdlvvhv suìdodeohv/ qh fdswhqw sdv qrq soxv ohv udlvrqv gh

o*xwlolvdwlrq gh od prqqdlh = od prqqdlh hvw lpsrvìh gh idêrq h{rjëqh1

Fhv ghx{ prgëohv vrx�uhqw grqf gh od píph fulwltxh1

+5, Ohv prgëohv ã jìqìudwlrqv lpeultxìhv/ ghx{lëph idplooh gh prgëohv/

vrqw dxvvl edvìv vxu ghv pìfdqlvphv g*rswlplvdwlrq1 D od gl�ìuhqfh ghv

prgëohv suìfìghqwv/ fh q*hvw sdv od irqfwlrq wudqvdfwlrqqhooh txl hvw

lfl lpsruwdqwh/ pdlv od irqfwlrq gh uìvhuyh gh ydohxu1 Fhwwh irqfwlrq

vhuw ã h{soltxhu gh idêrq hqgrjëqh o*xwlolvdwlrq hw od ydorulvdwlrq gh od

prqqdlh1 Lov rqw ìwì xwlolvìv hq sduwlfxolhu sdu Zdoodfh +4<;3,/ Vdujhqw

+4<;:, hw Fkdps hw Iuhhpdq +4<<7,1 Xq ghv uìvxowdwv elhq frqqx gh

fhv prgëohv/ hvw od plqfhxu ghv ìtxloleuhv prqìwdluhv/ f*hvw0ã0gluh od

plqfhxu ghv ìtxloleuhv gdqv ohvtxhov od prqqdlh hvw xwlolvìh1 Fh uìvxowdw

d ìwì fulwltxì sdu Pf Fdooxp +4<;6,/ txl d prqwuì txh od qrq sulvh hq

frpswh gx u÷oh g*lqwhupìgldluh ghv ìfkdqjhv gh od prqqdlh frqgxlvdlw

ã fh uìvxowdw1 Ru/ f*hvw fh u÷oh txl yd shuphwwuh gh gì�qlu od vsìfl�flwì

prqìwdluh1 Ohv prgëohv ã jìqìudwlrqv lpeultxìhv qh shuphwwhqw grqf

sdv gh uìsrqguh ã o*lqwhuurjdwlrq klfnvlhqqh1

+6, Hq�q/ wd wurlvlëph idplooh gh prgëohv/ hvw edvìh vxu ghv uhodwlrqv g*ìtxl0

oleuh hw d ìwì vrxyhqw fulwltxìh/ uhsrvdqw vxu ghv k|srwkëvhv dg krf

+Zdovk +4<<;,,1

Rxwuh od sureoìpdwltxh gh od ghpdqgh gh prqqdlh/ vl ohv prgëohv pr0



5;

qìwdluhv qh fdswhqw od vsìfl�flwì prqìwdluh/ lov qh shxyhqw íwuh xwlolvìv srxu

od gì�qlu hw grqf od phvxuhu1 Dlqvl/ od frqvwuxfwlrq g*djuìjdwv gh prqqdlh/

fhqvìv phvxuhu od prqqdlh/ qh yd sdv uhsrvhu vxu ghv edvhv wkìrultxhv iruwhv/

pdlv oh soxv vrxyhqw vxu ghv fulwëuhv hpslultxhv1 Hq h�hw/ od gìflvlrq g*lqfoxuh

xq dfwli gdqv xq djuìjdw/ d vrxyhqw uhsrvì vxu ghv fulwëuhv hpslultxhv = fdudf0

wìulvwltxhv lqwulqvëtxhv gh o*dfwli/ fdsdflwì ã uhvwdxuhu xq olhq hqwuh o*djuìjdw

hw o*dfwlylwì/ vwdelolwì ghv irqfwlrqv gh ghpdqgh gh prqqdlh1

Ehorqjld hw Fku|vwdo +4<<4,/ ã od vxlwh ghv wudydx{ gh Eduqhww/ uìvxphqw

ohv sureoëphv dvvrflìv ã od frqvwuxfwlrq ghv djuìjdwv gh prqqdlh sdu ohv

edqtxhv fhqwudohv/ hw fulwltxhqw oh pdqtxh gh irqghphqwv wkìrultxhv1 Wrxw

g*derug/ wrxv ohv dfwliv frpsulv gdqv xq djuìjdw odujh qh vrqw sdv irufìphqw

gh od prqqdlh1 Hqvxlwh píph v*lov oh vrqw/ xwlolvhu xqh djuìjdwlrq edvìh vxu

od vlpsoh vrppdwlrq ghv frpsrvdqwv q*hvw ydodeoh txh v*lov vrqw sduidlwv vxe0

vwlwxwv/ f*hvw0ã0gluh/ v*lov uhqghqw wrxv oh píph vhuylfh prqìwdluh1 Fhfl hvw

xqh k|srwkëvh iruwh hw luuìdolvwh/ dyhf srxu fruroodluh txh jìqìudohphqw/ ohv

djuìjdwv gh prqqdlh frqvwuxlwv sdu ohv edqtxhv fhqwudohv/ who txh P5 rx P6/

qh shuphwwhqw sdv gh phvxuhu od prqqdlh/ hw lqfrusruhqw grqf xqh huuhxu

gh phvxuh1 O*h{lvwhqfh g*xqh whooh huuhxu d grqqì qdlvvdqfh ã xqh fulwltxh/

frqqxh vrxv oh qrp gh �fulwltxh gh Eduqhww�/ gì�qlh sdu Fku|vwdo hw Pf0

Grqdog +4<<7,1 Hooh vwlsxoh tx*lo h{lvwh xqh lqfrkìuhqfh hqwuh od wkìrulh pl0

furìfrqrpltxh gh o*djuìjdwlrq/ hw od idêrq grqw vrqw h�hfwlyhphqw frqvwuxlwv

ohv djuìjdwv gh prqqdlh1 Fhwwh fulwltxh hvw h{wuíphphqw iruwh/ fdu hooh uh0

phw srwhqwlhoohphqw hq fdxvh ohv frqfoxvlrqv g*ìwxghv hpslultxhv xwlolvdqw

ohv djuìjdwv frqwuxlwv sdu ohv edqtxhv fhqwudohv1 Ohv dxwhxuv qrwhqw =

�Uhmhfwlrqv ri wkh uroh ri prqh| edvhg xsrq  dzhg phdvxuhv

duh wkhpvhoyhv hdv| wr uhmhfw�1

Eduqhww +4<<:, looxvwuh sdu ghx{ h{hpsohv ohv frqvìtxhqfhv gh fhwwh huuhxu
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gh phvxuh hq whuph gh srolwltxh prqìwdluh1

+4, Gxudqw od sìulrgh prqìwdulvwh dx{ Hwdwv0Xqlv/ gh qryhpeuh 4<:< ã drþw

4<;5/ o*djuìjdw P5 d ìwì frqwuroì d�q gh uìgxluh surjuhvvlyhphqw o*lq0

 dwlrq1 Ru fhwwh vwudwìjlh d gìerxfkì vxu xqh uìfhvvlrq1 Fhwwh ghuqlëuh

q*ìwdlw sdv dqwlflsìh/ oh wdx{ gh furlvvdqfh gh od pdvvh prqìwdluh ìwdqw

gh </6 (1 Hq xwlolvdqw xq djuìjdw gh txdqwlwì Glylvld/ d|dqw gh erqqhv

sursulìwìv wkìrultxhv/ Eduqhww +4<<:, wurxyh xq wdx{ gh furlvvdqfh gh

7/; (/ fh txl dqqrqêdlw xq fkrf gì dwlrqqlvwh1

+5, Hq vhswhpeuh 4<;6/ o*djuìjdw P5/ d frqqx xqh iruwh kdxvvh/ fh txl

odlvvdlw dqwlflshu xqh iruwh dxjphqwdwlrq gh o*lq dwlrq/ txl qh v*hvw/ hq

idlw/ sdv surgxlwh1 Eduqhww +4<<:, d dqdo|vì fhw dssduhqw uhoåfkhphqw

hqwuh od prqqdlh hw ohv sul{1 Lo prqwuh txh o*djuìjdw Glylvld qh suìvhqwh

sdv xqh whooh ìyroxwlrq +�jxuh 4,1 Od prqqdlh q*d sdv dxjphqwì vxu od

sìulrgh/ lo q*| dydlw grqf sdv gh udlvrqv srxu txh o*lq dwlrq dxjphqwh1

D sduwlu gh fhv ghx{ h{hpsohv/ lo frqfoxw =

�Wkhuh duh rqo| wzr srvvleoh frqfoxvlrqv = hlwkhu prqh| jurzwk

kdv qr h�hfw rq sulfhv/ dqg khqfh doo pdfurhfrqrplf wkhru| lv

zurqj/ ru vlpsoh vxp P5 lv d whuuleo| ghihfwlyh phdvxuh ri pr0

qhwdu| vhuylfh  rz�1

Fhv ghx{ h{hpsohv hpslultxhv/ prqwuhqw ã od irlv/ ohv frqfoxvlrqv huurqìhv

txh o*rq shxw wluhu ã sduwlu gh pdxydlvhv phvxuhv gh od prqqdlh/ dlqvl txh

ohv ulvtxhv hq whuph gh srolwltxh prqìwdluh1

Ohv ghx{ fulwltxhv txh qrxv yhqrqv gh suìvhqwhu/ f*hvw ã gluh = +4, o*lqfdsd0

flwì ghv prgëohv wudglwlrqqhov ã h{soltxhu srxutxrl od prqqdlh hvw gìwhqxh/

ydorulvìh hw ghpdqgìh/ +5, o*lqfdsdflwì ghv djuìjdwv frqvwxlwv sdu ohv edqtxhv

fhqwudohv ã phvxuhu od prqqdlh/ vh udwwdfkhqw ã xqh fulwltxh ehdxfrxs soxv
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Ilj1 4= Wdx{ gh furlvvdqfh phqvxho gh P5 hw gh o*lqglfh Glylvld O/ srxu ohv

Hwdwv0Xqlv1

irqgdphqwdoh hw jìqìudoh/ txl hvw oh pdqtxh gh irqghphqwv plfurìfrqrpltxhv

gh od wkìrulh prqìwdluh +Gl{rq +4<<:,/ Odlgohu +4<<:,/ Pl}hq +4<<:,,1 O*lgìh

gh idluh uhsrvhu od wkìrulh prqìwdluh/ hw o*ìwxgh ghv skìqrpëqhv prqìwdluhv/

vxu ghv irqghphqwv plfurìfrqrpltxhv/ q*hvw sdv uìfhqwh1 Rq od wurxyh gìmã

fkh} ohv dxwhxuv qìr0fodvvltxhv/ hq sduwlfxolhu Mhyrqv +4;:8, hw Phqjhu +4;<5,/

dlqvl txh fkh} Klfnv +4<68,1 Fh ghuqlhu d hq h�hw vxjjìuì txh vhxo oh qlyhdx

plfurìfrqrpltxh ìwdlw shuwlqhqw srxu ìwxglhu od prqqdlh/ hw h{soltxhu srxu0

txrl xq dfwli grplqì hq whuph gh wdx{ g*lqwìuíw ìwdlw gìwhqx hw ydorulvì ã

o*ìtxloleuh1 Srxu fh ghuqlhu/ o*xwlolvdwlrq gh prqqdlh/ hw grqf vd ghpdqgh/

grlw uhsrvhu vxu ghv pìfdqlvphv g*rswlplvdwlrq dx qlyhdx lqglylgxho1 D�q

gh fdswhu od vsìfl�flwì prqìwdluh/ lo lqwurgxlw od qrwlrq gh vhuylfhv prqì0

wdluhv txl vhud uhsulvh xowìulhxuhphqw/ hw gì�qlh gh idêrq soxv uljrxuhxvh1 Od

olwwìudwxuh prqìwdluh edvìh vxu ghv irqghphqwv plfrìfrqrpltxhv q*d frqqx

xq uìho hvvru tx*dvvh} uìfhpphqw1 Wurlv idfwhxuv rqw ìwì ã o*ruljlqh gh vrq

gìyhorsshphqw1 Suhplëuhphqw/ xq qrxyho d{h gh uhfkhufkh v*hvw dwwdfkì ã

plhx{ frpsuhqguh od vsìfl�flwì prqìwdluh1 Ghx{lëphphqw/ od yrorqwì g*lq0
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vìuhu od prqqdlh gdqv ghv prgëohv g*ìtxloleuh jìqìudo1 Hq h�hw ohv prgëohv ã

od Duurz0Gheuhx qh shuphwwhqw sdv gh shqvhu od prqqdlh1 O*ìfrqrplh ìwdqw

rujdqlvìh dxwrxu gh pdufkìv ã whuph/ od prqqdlh q*d sdv g*xwlolwì1 Hq�q/ ohv

gìyhorsshphqwv hpslultxhv uìfhqwv qrwdpphqw o*lqvwdelolwì ghv irqfwlrqv gh

ghpdqgh gh prqqdlh/ rx oh sureoëph gh vxevlwxwlrq gh prqqdlh/ rqw qìfhvvlwì

gh uhshqvhu od prqqdlh1

Od olwwìudwxuh prqìwdluh txl xwlolvh h{solflwhphqw ghv irqghphqwv plfurì0

frqrpltxhv srxu ìwxglhu od prqqdlh hw ohv skìqrpëqhv prqìwdluhv qh iruph

sdv xq frxudqw wkìrultxh xql�ì1 Hooh qh vh udwwdfkh sdv qrq soxv ã xq frx0

udqw wkìrultxh suìflv/ hw vh vlwxh/ hq sduwlh/ hq dprqw/ gh fhuwdlqv prgëohv

wudglwlrqqhov1 Ohv ìwxghv vh udwwdfkdqw ã fhwwh olwwìudwxuh rqw hq frppxq

o*xwlolvdwlrq g*rxwlov g*dqdo|vh qìr fodvvltxhv/ xqh gì�qlwlrq wudqvdfwlrqqhooh

gh od prqqdlh/ hw frpph fdguh g*ìwxgh/ xqh ìfrqrplh qrq zdoudvlhqqh1 Gdqv

fhuwdlqv fdv/ fhwwh olwwìudwxuh yd irxuqlu xqh mxvwl�fdwlrq wkìrultxh ã ghv pr0

gëohv/ qrwdpphqw fhx{ lqfoxdqw gluhfwhphqw od prqqdlh gdqv od irqfwlrq

g*xwlolwì1 Gdqv g*dxwuhv fdv/ hooh yd vhuylu frpph edvh g*xqh uhplvh hq txhv0

wlrq/ frqfhuqdqw qrwdpphqw ohv prgëohv ã jìqìudwlrqv lpeultxìhv/ hw ohv pr0

gëohv gh ghpdqgh gh prqqdlh ã od Jrogihog1 Wurlv eudqfkhv shxyhqw íwuh

glvwlqjxìhv/ fkdfxqh fkhufkdqw ã uìsrqguh ã xqh sureoìpdwltxh vsìfl�txh/

uhvshfwlyhphqw/ +4, o*ìphujhqfh hw o*xwlolvdwlrq gh od prqqdlh/ dlqvl txh ohv

udlvrqv gh vd ydohxu srvlwlyh ã o*ìtxloleuh/ +5, od gì�qlwlrq ghv iruphv hpsl0

ultxhv gh od prqqdlh hw o*djuìjdwlrq/ +6, od ghpdqgh gh prqqdlh1

+4, Od suhplëuh eudqfkh gh fhwwh olwwìudwxuh/ vh sursrvh g*h{soltxhu gh id0

êrq hqgrjëqh ohv udlvrqv gh od gìwhqwlrq gh prqqdlh/ gh vd ydohxu srvl0

wlyh/ gdqv oh fdv gh od prqqdlh �gxfldluh/ hw gh gìgxluh xqh gì�qlwlrq

gx frqfhsw gh prqqdlh1 Ohv sulqflsdx{ prgëohv vh udwwdfkdqw ã fhwwh

eudqfkh vrqw fhx{ gh Qlhkdqv +4<9<,/ Euxqqhu hw Phow}hu +4<:4,/ Rvwur|
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+4<:6,/ Rvwur| hw Vwduu +4<<3,/ Mrqhv +4<:9,/ Rk +4<;<, hw soxv uìfhp0

phqw Nl|rwdnl hw Zuljkw +4<;</ 4<<4/ 4<<5/ 4<<6, hw Wkruqwrq +5333,1

Wrxv fhv prgëohv vrqw edvìv vxu ghx{ lgìhv frppxqhv1 Suhplëuhphqw/

od prqqdlh qh shxw vh frpsuhqguh txh sdu udssruw ã xqh dxwuh vlwxd0

wlrq/ o*ìfrqrplh gh wurf1 Ghx{lëphphqw/ lov dgrswhqw xq fdguh g*ìwxgh

qrq zdoudvlhq = od prqqdlh hvw ìwxglìh gdqv xq fdguh gìfhqwudolvì/ hq

xqlyhuv lqfhuwdlq1 Oh qlyhdx shuwlqhqw g*dqdo|vh uhwhqx hvw grqf fhoxl gh

o*djhqw uhsuìvhqwdwli1 Fh ghuqlhu/ srxu dwwhlqguh xq qlyhdx g*xwlolwì grlw

ìfkdqjhu1 Ru hq ìfrqrplh gh wurf/ hw hq vlwxdwlrq g*lqfhuwlwxgh/ lo h{lvwh

xq fhuwdlq qrpeuh gh frþwv gh wudqvdfwlrq dvvrflìv ã o*ìfkdqjh1 Fhv

frþwv glplqxhqw o*hvsdfh gh frqvrppdwlrq srvvleoh1 D�q g*dwwhlqguh

ghv qlyhdx{ g*xwlolwì soxv ìohyìv/ o*djhqw d lqwìuíw ã fdvvhu o*ìfkdqjh gl0

uhfw/ hw ã ghwhqlu xq dfwli rx xq elhq vhuydqw gh idêrq lqwhupìgldluh gdqv

o*ìfkdqjh1 Srxu Euxqqhu hw Phow}hu +4<:4,/ ohv frþwv gh wudqvdfwlrq vrqw

gì�qlv hq whuph gh uhvvrxufhv shugxhv1 Dlqvl/ ohv vhuylfhv prqìwdluhv

vrqw gluhfwhphqw olìv ã o*ìfrqrplh gh uhvvrxufhv mxvtx*lfl qìfhvvdluhv

srxu srxyrlu ìfkdqjhu1 Wkruqwrq +5333, uhsuhqg fhwwh dqdo|vh/ pdlv

lqfrusruh od qrwlrq gh whpsv sdvvì gdqv o*ìfkdqjh +yrlu dxvvl Vdylqj

+4<:4,,1 Gdqv fhv prgëohv/ o*ìfkdqjh hvw frþwhx{/ pdlv idlvdeoh/ hw od

prqqdlh hvw xq vxevwlwxw hq lqirupdwlrq1 Ohv prgëohv g*Rvwur| +4<:6,

hw g*Rvwur| hw Vwduu +4<<3,/ fkhufkhqw ã uìlqwìjuhu od prqqdlh gdqv xq

prgëoh g*ìtxloleuh jìqìudo1 Srxu fhv ghuqlhuv/ o*ìfkdqjh gluhfw q*hvw sdv

vhxohphqw frþwhx{ hq whuph gh whpsv/ lo hvw vrxyhqw lpsrvvleoh/ gx idlw

gh o*devhqfh gh grxeoh fròqflghqfh1 Od prqqdlh uhqg dlqvl o*ìfkdqjh idl0

vdeoh/ hooh dssdudñw frpph xqh pìprluh gh o*ìfkdqjh1 Gdqv ohv prgëohv

gh Mrqhv +4<:9, hw Rk +4<;<,/ f*hvw oh pìfdqlvph g*ìphujhqfh g*xq elhq

frpph prqqdlh txl yd íwuh soxv sduwlfxolëuhphqw ìwxglì1 Ohv djhqwv vh
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�{hqw ghv vwudwìjlhv g*ìfkdqjh/ dqwlflsdqw ghv suredelolwìv g*ìfkdqjh

srxu fkdtxh elhq1 Ohv vwudwìjlhv ìwdqw v|pìwultxhv/ ohv djhqwv rqw ohv

píphv suredelolwìv/ hw ohv dqwlflsdwlrqv vrqw dxwruìdolvdwulfhv1 Xq elhq

ìphujh frpph prqqdlh/ fdu ohv djhqwv dqwlflshqw txh od suredelolwì

g*ìfkdqjhu fh elhq gdqv xqh vwudwìjlh lqgluhfwh hvw lpsruwdqwh1 O*lgìh

g*dqwlflsdwlrq dxwruìdolvdwulfh hvw uhsulvh gdqv ohv prgëohv gh survshf0

wlrq sdu Nl|rwdnl hw Zuljkw +4<;</ 4<<4/ 4<<5/ 4<<6,/ txl o*ìwhqghqw ã

o*ìwxgh gh od prqqdlh �gxfldluh1 Gdqv fhv prgëohv/ txl iruphqw fhuwdl0

qhphqw ohv prgëohv ohv soxv derxwlv hq wkìrulh prqìwdluh/ ohv iulfwlrqv

vxu o*ìfkdqjh vrqw xqh frqglwlrq qìfhvvdluh srxu txh od prqqdlh vrlw

dffhswìh1 Hooh q*hvw wrxwhirlv sdv vx!vdqwh gdqv oh vhqv rü ohv djhqwv

grlyhqw dxvvl furluh hq od prqqdlh1 Od qrwlrq g*dffhswdelolwì hvw grqf

prgìolvìh h{solflwhphqw1 Dlqvl/ ohv dssruwv gh fhwwh eudqfkh gh od olw0

wìudwxuh vrqw +4, prqwuhu txh oh surfhvvxv txl frqgxlw ã o*xwlolvdwlrq

gh od prqqdlh hvw hqgrjëqh/ +5, gì�qlu od prqqdlh frpph xq pr|hq

gh sdlhphqw jìqìudohphqw dffhswì/ +6, gì�qlu xq hqvhpeoh gh udlvrqv

srxu ohvtxhoohv od prqqdlh hvw ydorulvìh ã o*ìtxloleuh1

+5, Od ghx{lëph eudqfkh gh fhwwh olwwìudwxuh/ vh sursrvh gh gì�qlu hp0

slultxhphqw od prqqdlh/ hw gh od phvxuhu1 Hooh sduw gx idlw txh/ vl

od prqqdlh d xqh ydohxu srvlwlyh gdqv o*ìtxloleuh/ hooh hqwuh gluhfwh0

phqw gdqv od irqfwlrq g*xwlolwì +Ihhqvwud +4<;9,/ Srwhued hw Urwhpehuj

+4<;:,/ Furxvkruh +4<<6,,1 Od prqqdlh hvw xq hqvhpeoh g*dfwliv uhq0

gdqw ã wlwuh glyhuv ghv vhuylfhv prqìwdluhv1 Fhv vhuylfhv vrqw phvxuìv

sdu xq frþw g*rssruwxqlwì +Eduqhww +4<:;/ 4<;3,,/ fhqwuì vxu xqh gì�0

qlwlrq wudqvdfwlrqqhooh gh od prqqdlh1 Oh idlw g*lqfrusruhu gluhfwhphqw

od prqqdlh gdqv od irqfwlrq g*xwlolwì dxwrulvh o*dssolfdwlrq ã od wkìrulh

prqìwdluh/ ghv uìvxowdwv gh od wkìrulh plfurìfrqrpltxh gh o*djuìjdwlrq1
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Hq sduwlfxolhu/ ghx{ uìvxowdwv vrqw dssoltxìv frqfhuqdqw +4, ohv frqgl0

wlrqv g*h{lvwhqfh g*xq djuìjdw/ +5, ohv prgdolwìv g*djuìjdwlrq/ hw soxv

vsìfl�txhphqw ohv qrpeuhv lqglfhv1 Hq wkìrulh gh o*djuìjdwlrq/ od frqgl0

wlrq qìfhvvdluh hw vx!vdqwh srxu tx*xq djuìjdw sxlvvh h{lvwhu/ hvw txh

fh ghuqlhu lqwhuqdolvh ohv h�hwv gh vxevwlwxwlrq1 Fhod q*hvw srvvleoh txh

vl ohv suìiìuhqfhv vrqw vìsdudeohv1 Gdqv fh fdv/ o*djhqw doorxh vrq exg0

jhw hq ghx{ ìwdshv1 Gdqv od suhplëuh ìwdsh/ lo doorxh oh exgjhw hqwuh

gh jurvvhv fdwìjrulhv gh gìshqvhv1 Gdqv xq vhfrqg whpsv/ lo doorxh ohv

vrxv exgjhwv suìdodeohphqw gì�qlv hq pd{lplvdqw ghv vrxv irqfwlrqv

g*xwlolwì glvwlqfwhv1 Dlqvl/ oruv gh od vhfrqgh ìwdsh/ oh wdx{ pdujlqdo gh

vxevwlwxwlrq hqwuh ghx{ elhqv g*xq jurxsh hvw lqgìshqgdqw ghv txdqwl0

wìv hw ghv sul{ ghv elhqv hq ghkruv gx jurxsh1 Hq wkìrulh prqìwdluh/ oh

fulwëuh gh vìsdudelolwì/ vrxv vd iruph idleoh/ d ìwì sduirlv dssoltxì/ srxu

gì�qlu d srvwhulrul od prqqdlh/ f*hvw0ã0gluh srxu vìohfwlrqqhu ohv dfwliv

txl vrqw udwlrqdolvìv sdu od vrxv irqfwlrq g*xwlolwì prqìwdluh1 Hq h�hw/

frpph od prqqdlh hvw gì�qlh gh idêrq hqgrjëqh/ ohv dfwliv txl dssd0

udlvvhqw frpph ghv vroxwlrqv gx surjudpph gh pd{lplvdwlrq gh od vrxv

xwlolwì prqìwdluh/ vrqw frqvlgìuìv frpph dvvh} krprjëqhv/ srxu uhqguh

ã ghv ghjuìv glyhuv ghv vhuylfhv prqìwdluhv1 Vzr�rug +4<<8, vrxoljqh

�wkh zhdn vhsdudelolw| fulwhulrq lv d zd| wr lghqwli| prqh| dv zkdwhyhu

shrsoh ylhz dv prqh|�1 Ohv sulqflsdohv ìwxghv hpslultxhv rqw ìwì ph0

qìhv sdu Vzr�rug hw Zklwqh| +4<;:/ 4<<7,/ Vhuohwlv +4<;:d,/ Ehorqjld hw

Fku|vwdo +4<<4,/ Sdwwhuvrq +4<<4,/ Ilvkhu hw Iohlvvlj +4<<:, rx Vshqfhu

+4<<:,1 Od udlvrq sulqflsdoh gx qrpeuh uhvwuhlqw g*ìwxghv vxu fh vxmhw

hvw od uhodwlyhphqw idleoh sxlvvdqfh ghv whvwv gh vìsdudelolwì/ sduwlfxolë0

uhphqw ohv whvwv qrq sdudpìwultxhv +Yduldq +4<;5/ 4<;6,,1 Dlqvl/ gdqv

od pdmhxuh sduwlh ghv wudydx{/ od vìsdudelolwì ghv suìiìuhqfhv hvw srvìh
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sdu k|srwkëvh/ fh txl shuphw g*xwlolvhu gluhfwhphqw ohv uìvxowdwv gh od

wkìrulh gh o*djuìjdwlrq frqfhuqdqw ohv prgdolwìv gh o*djuìjdwlrq vxu ghv

dfwliv1 Oh uìvxowdw pdmhxu gh od wkìrulh plfurìfrqrpltxh gh o*djuìjd0

wlrq hvw g*dyrlu gìprqwuì oh olhq hqwuh fhuwdlqv qrpeuhv lqglfhv/ glwv

vxshuodwliv/ hw ohv irqfwlrqv djuìjhdqwhv frpph od irqfwlrq g*xwlolwì rx

od irqfwlrq glvwdqfh1 Hq sduwlfxolhu/ o*lqglfh srqgìuì Wùuqtylvw0Wkhlo gh

txdqwlwì/ dssur{lpdwlrq gh o*lqglfh Glylvld/ hvw oh vhxo lqglfh fruuhvsrq0

gdqw dx{ yduldwlrqv gh fhv ghx{ irqfwlrqv/ doruv tx*xq lqglfh frqvwuxlw

sdu vlpsoh vrppdwlrq ghv frpsrvdqwv q*hq hvw fdsdeoh txh vl wrxv vhv

frpsrvdqwv vrqw sduidlwv vxevwlwxwv1 Lo h{lvwh xqh dvvh} odujh olwwìud0

wxuh d|dqw prqwuì hpslultxhphqw od vxsìulrulwì ghv lqglfhv Glylvld vxu

ohv lqglfhv frqvwuxlwv sdu vlpsoh vrppdwlrq/ hq whuph g*dpìolrudwlrq

ghv suìylvlrqv/ ghv olhqv hqwuh od prqqdlh hw ohv judqghxuv pdfurìfr0

qrpltxhv/ rx gh od vwdelolwì ghv irqfwlrqv gh ghpdqgh gh prqqdlh1

Eduqhww/ Ilvkhu hw Vhuohwlv +4<<5, irqw xqh uhyxh gh fhwwh olwwìudwxuh/

txl frqfoxw jìqìudohphqw hq idyhxu gh o*xwlolvdwlrq ghv lqglfhv Glylvld1

O*ìwxgh gh Ehorqjld +4<<9, hvw fdudfwìulvwltxh gh fhwwh olwwìudwxuh1 Hooh

uhsuhqg ghv ìwxghv hpslultxhv xwlolvdqw ghv djuìjdwv frqvwuxlwv gh id0

êrq dulwkpìwltxh/ hw ohv uìhvwlph hq xwlolvdqw ghv lqglfhv Glylvld1 Hooh

prqwuh txh/ gdqv od pdmhxuh sduwlh ghv fdv/ ohv uìvxowdwv edvìv vxu ghv

lqglfhv Glylvld uhphwwhqw hq fdxvh ohv frqfoxvlrqv suìfìghpphqw wurx0

yìhv dyhf ghv lqglfhv dulwkpìwltxhv1 Ohv uìvxowdwv pdmhxuv gh fhwwh olw0

wìudwxuh frqfhuqhqw grqf +4, od gì�qlwlrq g*xqh pìwkrgrorjlh jìqìudoh

srxu gì�qlu od prqqdlh +idleoh vìsdudelolwì,/ +5, od gì�qlwlrq gx sul{

gh od prqqdlh/ +6, od phvxuh gx  rw gh vhuylfhv prqìwdluhv/ f*hvw0ã0gluh

od frqvwuxfwlrq g*xq djuìjdw gh prqqdlh +fulwltxh gh Eduqhww,1

+6, Od wurlvlëph eudqfkh gh od olwwìudwxuh v*lqwìuhvvh dx{ irqfwlrqv gh gh0
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pdqgh gh prqqdlh1 Hooh sduw gx frqvwdw gh o*lqvwdelolwì ghv irqfwlrqv

gh ghpdqgh gh prqqdlh ã od Jrogihog/ hw vxevwlwxh xqh orjltxh dowhu0

qdwlyh uhsrvdqw vxu ghv edvhv wkìrultxhv ehdxfrxs soxv iruwhv +Id||dg

+4<;9,,/ Srwhued hw Urwhpehuj +4<;:,,1 Fhwwh eudqfkh xwlolvh ohv uì0

vxowdwv suìfìghqwv/ f*hvw0ã0gluh o*lqwurgxfwlrq gh od prqqdlh gdqv od

irqfwlrq g*xwlolwì/ od gì�qlwlrq gx sul{ gh od prqqdlh +Eduqhww +4<:;/

4<;3, hw od idleoh vìsdudelolwì ghv suìiìuhqfhv1 Frpph od prqqdlh hvw

dvvlploìh ã xq elhq gxudeoh/ fhwwh olwwìudwxuh vh sursrvh g*ìwxglhu vd

ghpdqgh hq xwlolvdqw orjltxhphqw ghv v|vwëphv gh ghpdqgh plfurìfr0

qrpltxhv1 Fxwkehuvrq +4<<:, idlw xqh uhyxh gh fhwwh olwwìudwxuh1 Ghx{

qlyhdx{ g*djuìjdwlrq vrqw xwlolvìv = vrlw od prgìolvdwlrq gh od ghpdqgh

srxu fkdtxh dfwli hqwudqw gdqv od vrxv xwlolwì prqìwdluh/ vrlw od prgì0

olvdwlrq g*xq lqglfh Glylvld1 Gdqv oh suhplhu fdv/ oh soxv ìwxglì/ od vì0

sdudelolwì hvw oh soxv vrxyhqw srvìh sdu k|srwkëvh/ fh txl ìylwh od sulvh

hq frpswh ghv sul{ hw txdqwlwìv ghv elhqv hq ghkruv gh od vrxv xwlolwì

prqìwdluh1 Xqh ghv �qdolwìv g*xqh whooh dqdo|vh hvw/ rxwuh o*h{solfdwlrq

gh od ghpdqgh gh fkdtxh dfwli/ gh fdofxohu ghv ìodvwlflwìv uhyhqx hw gh

vxevlwxwlrq1 Hq h�hw/ ohv ìodvwlflwìv gh vxevwlwxwlrq shuphwwhqw g*dqd0

o|vhu oh ghjuì gh vxevlwxdelolwì ghv dfwliv/ hw grqf gh vdyrlu v*lov vrqw

sduidlwv vxevwlwxwv1 O*hqmhx ìwdqw gh fulwltxhu vxu ghv edvhv hpslultxhv

ohv djuìjdwv frqvwuxlwv gh idêrq dulwkpìwltxh1 Dx qlyhdx oh soxv djuìjì/

rq fkhufkh ã h{soltxhu od ghpdqgh gh prqqdlh/ f*hvw0ã0gluh o*ìyroxwlrq

gh o*lqglfh Glylvld1 Jìqìudohphqw/ ohv ìwxghv hpslultxhv frq�uphqw oh

idleoh ghjuì gh vxevwlwxdelolwì hqwuh ohv dfwliv prqìwdluhv/ hw grqf o*lq0

xwlolwì ghv djuìjdwv dulwkpìwltxhv1 Hoohv prqwuhqw dxvvl txh o*xwlolvdwlrq

gh v|vwëphv gh ghpdqgh plfurìfrqrpltxhv hvw shuwlqhqwh hq whuph gh

srxyrlu h{solfdwli/ suìglfwli/ hw gh vwdelolwì1 Fhv v|vwëphv shuphwwhqw
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g*h{soltxhu od ghpdqgh gh prqqdlh g*xqh pdqlëuh soxv vdwlvidlvdqwh

txh ohv prgëohv wudglwlrqqhov1 Vh udwwdfkhqw ã fhwwh olwwìudwxuh/ hq sdu0

wlfxolhu ohv wudydx{ gh Fkhww| +4<9<,/ Grqrydq +4<:;,/ Hzlv hw Ilvkhu

+4<;7,/ Vhuohwlv hw Uree +4<;9,/ Vhuohwlv +4<;;/ 4<<4,/ Eduu hw Fxwkehu0

vrq +4<<3/ 4<<5,/ hw soxv uìfhpphqw Froolqv hw Dqghuvrq +4<<;,1

Oh exw gh fhwwh wkëvh hvw g*ìwxglhu hw g*dssoltxhu ohv uìvxowdwv gh fhv wurlv

eudqfkhv gh od olwwìudwxuh prqìwdluh edvìh vxu ghv irqghphqwv plfurìfrqr0

pltxhv/ ã o*dqdo|vh gh od prqqdlh vxu grqqìhv iudqêdlvhv1 Qrxv fkrlvlvvrqv gh

uhvwuhlqguh fhwwh dqdo|vh ã txdwuh grpdlqhv irqgdphqwdx{ gh od olwwìudwxuh

prqìwdluh txl vrqw =

+4, Od gì�qlwlrq gh od prqqdlh/ dx qlyhdx wkìrultxh hw hpslultxh1

+5, Od phvxuh gh od prqqdlh/ rx soxw÷w od phvxuh gx  rw gh vhuylfhv pr0

qìwdluhv hq xwlolvdqw ohv pìwkrghv g*djuìjdwlrq1

+6, Oh frqwhqx hq lqirupdwlrq gh o*djuìjdw gh prqqdlh

+7, Od ghpdqgh gh prqqdlh1

Dlqvl/ oh suhplhu wkëph ìwxglì gdqv fhwwh wkëvh hvw uhodwli ã od gì�qlwlrq

gh od prqqdlh1 Fhwwh sureoìpdwltxh hvw grxeoh/ hooh frqfhuqh wrxw g*derug

od gì�qlwlrq wkìrultxh gh od prqqdlh/ sxlv od gì�qlwlrq ghv iruphv hpsl0

ultxhv fruuhvsrqgdqwhv dx frqfhsw wkìrultxh1 Srxu ìwxglhu od prqqdlh gh

idêrq frqfhswxhooh/ qrxv xwlolvrqv ohv uìvxowdwv gh prgëohv edvìv vxu oh frp0

sruwhphqw gh pd{lplvdwlrq g*xq djhqw uhsuìvhqwdwli1 Srxu sdvvhu g*xqh iruph

wkìrultxh ã xqh iruph hpslultxh/ qrxv xwlolvrqv oh fulwëuh gh idleoh vìsdudelolwì

ghv suìiìuhqfhv1 Fh fulwëuh d ìwì jìqìudohphqw whvwì ã sduwlu gh pìwkrghv qrq

sdudpìwultxhv +Yduldq +4<;5/ 4<;6/ 4<<3,,1 Ru/ frqfoxuh ã sduwlu gh fhv whvwv

v*dyëuh vrxyhqw gl!floh/ fhv ghuqlhuv ìwdqw/ hq sduwlfxolhu/ qrq vwrfkdvwltxhv

+Eduqhww hw Fkrl +4<;<,,1 Gdqv fhwwh wkëvh/ qrxv dqdo|vrqv od sxlvvdqfh gh
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fhv whvwv ã sduwlu gh vlpxodwlrqv gh Prqwh Fduor/ qrwdpphqw od urexvwhvvh gh

od surfìgxuh oruvtxh ohv grqqìhv vrqw phvxuìhv dyhf ghv huuhxuv1 Qrxv prq0

wurqv o*lpsruwdqfh ghv huuhxuv gh w|sh L/ hw grqf od idleoh sxlvvdqfh gx whvw1

Vxu od edvh gh fhv uìvxowdwv/ qrxv gìyhorssrqv xqh surfìgxuh dowhuqdwlyh gh

vìsdudelolwì/ urexvwh/ doruv píph txh ohv grqqìhv shxyhqw íwuh phvxuìhv dyhf

huuhxu/ hw gìprqwurqv vd sxlvvdqfh1 Qrxv uìsrqgrqv dlqvl ã Eduqhww +4<;:,

txl ìfulydlw �ehwwhu phwkrgv ri whvwlqj iru eorfnzlvh zhdn vhsdudelolw| vhhp wr

eh qhhghg�1 Fh whvw frqvwlwxh xq ghv dssruwv pdmhxuv gh fhwwh wkëvh1

Oh ghx{lëph wkëph derugì gdqv fhwwh wkëvh frqfhuqh o*djuìjdwlrq ghv df0

wliv wurxyìv vìsdudeohv/ f*hvw0ã0gluh od phvxuh gx  rw gh vhuylfhv prqìwdluhv

uhqgx sdu o*hqvhpeoh ghv dfwliv prqìwdluhv1 Qrxv xwlolvrqv od eudqfkh frqfhu0

qìh sdu o*djuìjdwlrq vxu ohv elhqv/ hw gìodlvvrqv od txhvwlrq gh o*djuìjdwlrq

vxu ohv djhqwv/ sxlvtxh qrxv uhwhqrqv o*k|srwkëvh g*xq djhqw uhsuìvhqwdwli1 Od

wkìrulh plfurìfrqrpltxh gh o*djuìjdwlrq uìsrqg ã txdwuh txhvwlrqv +4, tx*hvw

fh tx*xq djuìjdw sdudpìwultxh +5, tx*hvw fh tx*xq djuìjdw qrq sdudpìwultxh/

+6, ã sduwlu gh iruphv  h{leohv/ txho hvw oh olhq hqwuh fhv ghx{ qrwlrqv/ +7,

frpphqw fkrlvlu xqh irupxoh g*djuìjdwlrq qrq sdudpìwultxh/ f*hvw0ã0gluh xq

qrpeuh lqglfh1

Oh wurlvlëph grpdlqh dqdo|vì frqfhuqh oh frqwhqx hq lqirupdwlrq g*xq

djuìjdw qrq sdudpìwultxh d|dqw ghv edvhv wkìrultxhv/ hw soxv sduwlfxolëuh0

phqw ohv olhqv gh fdxvdolwì hqwuh o*djuìjdw/ o*dfwlylwì hw o*lq dwlrq1 Frpph

fhw djuìjdw wlhqw frpswh gh od fulwltxh gh Eduqhww/ ìwdqw frqvwuxlw ã sduwlu

g*dfwliv vìsdudeohv/ hw ìwdqw djuìjì g*xqh idêrq frkìuhqwh dyhf od wkìrulh pl0

furìfrqrpltxh gh o*djuìjdwlrq/ ohv olhqv plv hq dydqw vrqw ohv olhqv hqwuh od

prqqdlh/ o*dfwlylwì hw o*lq dwlrq1 D wudyhuv fhwwh sureoìpdwltxh/ soxv fhqwuìh

yhuv od srolwltxh prqìwdluh/ qrxv fkhufkrqv ã uìsrqguh ã soxvlhxuv lqwhuurjd0

wlrqv/ +4, od qhxwudolwì gh od prqqdlh/ +5, oh olhq hqwuh od prqqdlh hw ohv sul{/
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hq gl�ìuhqfldqw hqwuh od fdxvdolwì gh frxuw hw orqj whuph/ +6, oh frqwu÷oh gh

o*djuìjdw1

Hq�q/ qrxv ìwxglrqv od ghpdqgh gh prqqdlh1 Xqh irqfwlrq gh ghpdqgh

vwdeoh gh prqqdlh hvw vrxyhqw frqvlgìuìh frpph xq suìdodeoh ã xqh srolwltxh

prqìwdluh fhqwuìh vxu oh frqwu÷oh g*xq djuìjdw1 Qrxv dqdo|vrqv od ghpdqgh

gh prqqdlh ã sduwlu gh v|vwëphv gh ghpdqghv plfurìfrqrpltxhv dyhf ghx{

remhfwliv1 Oh suhplhu frqvlvwh ã uhfkhufkhu vl ohv irqfwlrqv gh ghpdqgh dx ql0

yhdx djuìjì/ frqvwlwxhqw xqh dowhuqdwlyh dx{ irqfwlrqv ã od Jrogihog/ hq whuph

gh srxyrlu h{solfdwli/ suìglfwli hw gh vwdelolwì1 Hq vhfrqg/ qrxv dqdo|vrqv ohv

irqfwlrqv gh ghpdqgh dx qlyhdx oh soxv gìvdjuìjì/ f*hvw0ã0gluh srxu fkdtxh

dfwli hqwudqw gdqv od vrxv xwlolwì prqìwdluh/ hq xwlolvdqw ohv uìvxowdwv ghv whvwv

gh idleoh vìsdudelolwì1 Oh exw lfl hvw +4, g*ìwxglhu vl ohv uìvxowdwv rewhqxv vrqw

frkìuhqwv dyhf od wkìrulh gx frqvrppdwhxu/ hq whuph g*ìodvwlflwì sursuh1 Hq

g*dxwuhv whuphv/ od ghpdqgh gh prqqdlh shxw hooh íwuh ìwxglìh gdqv oh fdguh

gh od wkìrulh gx frqvrppdwhxu +5, ohv dfwliv vrqw lov vxevwlwxdeohv rx frpsoì0

phqwdluhv/ dyhf gdqv fh ghuqlhu fdv/ xqh mxvwl�fdwlrq hpslultxh gh o*lqxwlolwì

ghv djuìjdwv frqvwuxlwv sdu vlpsoh vrppdwlrq1

Fhwwh wkëvh hvw glylvìh hq txdwuh sduwlhv/ ohv sduwlhv ghx{ hw wurlv d|dqw

uhvshfwlyhphqw wurlv hw ghx{ fkdslwuhv1 Od ghx{lëph sduwlh gh od wkëvh hvw

uhodwlyh ã od gì�qlwlrq wkìrultxh hw hpslultxh gh od prqqdlh dlqvl tx*ã od

wkìrulh gh o*djuìjdwlrq1 Fhwwh sduwlh vh vlwxh hq dprqw ghv prgëohv prqìwdluhv

sulqflsdx{1 Xqh irlv od prqqdlh gì�qlh hw phvxuìh g*xqh idêrq frkìuhqwh

dyhf od wkìrulh plfurìfrqrpltxh/ qrxv fkhufkrqv gdqv xqh wurlvlëph sduwlh

oh frqwhqx hq lqirupdwlrq gh fhw djuìjdw/ qrwdpphqw od fdxvdolwì prqqdlh0

uhyhqx hw prqqdlh0sul{/ hw qrxv ìwxglrqv od ghpdqgh gh prqqdlh1 Fhwwh

wurlvlëph sduwlh hvw grqf fhqwuìh vxu ohv lpsolfdwlrqv pdfurìfrqrpltxhv1

Oh suhplhu fkdslwuh gh od vhfrqgh sduwlh derugh ghv sureoìpdwltxhv fhq0
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wudohv hq wkìrulh prqìwdluh/ frqfhuqdqw oh pìfdqlvph frqgxlvdqw ã o*ìphu0

jhqfh g*xq elhq rx g*xq dfwli frpph prqqdlh/ ohv udlvrqv gh od gìwhqwlrq

gh prqqdlh/ dlqvl txh od gì�qlwlrq gx frqfhsw gh prqqdlh +vsìfl�flwì pr0

qìwdluh,1 Oh exw gh fh fkdslwuh q*hvw sdv gh idluh xqh uhyxh h{kdxvwlyh ghv

gl�ìuhqwv prgëohv gh wkìrulh prqìwdluh/ fh txl srxuudlw idluh o*remhw g*xqh

wkëvh hq vrlw1 Dx frqwudluh/ qrxv suìvhqwrqv gh idêrq v|qwkìwltxh ohv sulqfl0

sdohv idploohv gh prgìolvdwlrq txl qrxv vhpeohqw shuwlqhqwhv/ srxu hq gìgxluh

ghv uìvxowdwv wkìrultxhv foìv vhuydqw gdqv oh uhvwh gh fhwwh wkëvh1 Wurlv idploohv

gh prgëohv vrqw ìwxglìhv irupdqw ohv wurlv vhfwlrqv gh fh fkdslwuh1 Hoohv rqw

wrxwhv srxu srlqw frppxq gh shqvhu od prqqdlh gdqv xq xqlyhuv gìfhqwudolvì/

hw hq hqylurqqhphqw lqfhuwdlq1 Ohv ghx{ suhplëuhv idploohv vhuyhqw ã ìwxglhu

oh frqfhsw gh prqqdlh/ doruv txh od wurlvlëph idplooh vhuw soxv vsìfl�txhphqw

ã ìwxglhu od prqqdlh �gxfldluh1 Gdqv od suhplëuh vhfwlrq qrxv lqwurgxlvrqv

ghv prgëohv txh qrxv gì�qlvvrqv frpph ghv prgëohv lqirupdwlrqqhov1 Fhv

ghuqlhuv vrqw uhsuìvhqwìv sulqflsdohphqw sdu ohv wudydx{ gh Euxqqhu hw Phow0

}hu +4<:4, hw Wkruqwrq +5333,1 Od prqqdlh | dssdudñw frpph xq vxevwlwxw

ã xq lqyhvwlvvhphqw hq lqirupdwlrq1 Od ghx{lëph vhfwlrq lqwurgxlw oh prgëoh

g*Rvwur| hw Vwduu +4<<3,/ edvìv vxu ohv wudydx{ g*Rvwur| +4<:6,1 Fhv prgëohv

uìlqwurgxlvhqw od prqqdlh gdqv xq fdguh g*ìtxloleuh jìqìudo/ hw uhsrvhqw h{0

solflwhphqw vxu od qrwlrq g*devhqfh gh grxeoh fròqflghqfh1 Gdqv fhv ghuqlhuv/

od prqqdlh hvw soxw÷w shuêxh frpph xqh pìprluh ghv ìfkdqjhv1 Gdqv ohv

prgëohv gh surshfwlrq/ wurlvlëph vhfwlrq/ dlqvl txh gdqv ohv prgëohv suìfxu0

vhxuv gh Mrqhv +4<:9, hw Rk +4<;<,/ o*devhqfh gh grxeoh fròqflghqfh hvw dxvvl

od frqglwlrq qìfhvvdluh srxu tx*xq dfwli/ rx xq elhq/ dlw xq u÷oh prqìwdluh1

Frpph ohv prgëohv gh survshfwlrq fkhufkhqw ã ìwxglhu od prqqdlh �gxfldluh/

o*devhqfh gh grxeoh fròqflghqfh hvw xqh frqglwlrq qìfhvvdluh/ pdlv sdv vxi0

�vdqwh srxu txh od prqqdlh vrlw gìwhqxh1 Lo idxw dxvvl txh fhwwh ghuqlëuh
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vrlw dffhswìh/ fh tx*dqdo|vhqw h{solflwhphqw fhv prgëohv1 Gdqv fh fkdslwuh/

ohv prgëohv ã jìqìudwlrqv lpeultxìhv vrqw yrorqwdluhphqw ljqruìv1 Píph v*lov

fkhufkhqw ã h{soltxhu od prqqdlh �gxfldluh gh idêrq hqgrjëqh/ lov ljqruhqw

od irqfwlrq g*ìfkdqjh gh od prqqdlh1 Lov qh fdswhqw dlqvl sdv vd vsìfl�flwì/

sxlvtx*xq judqg qrpeuh g*dfwliv shxw vhuylu frpph lqvwuxphqw gh sdvvdjh

gh srxyrlu g*dfkdw/ doruv txh shx g*dfwliv vrqw h�hfwlyhphqw xwlolvìv gdqv

o*ìfkdqjh1 Srxu od píph udlvrq/ oh prgëoh �wxuqslnh� gh Wrzqvhqg +4<;3,

hvw dxvvl ljqruì1

Gdqv oh ghx{lëph fkdslwuh gh fhwwh ghx{lëph/ qrxv xwlolvrqv ohv uìvxo0

wdwv rewhqxv suìfìghpphqw d�q gh gì�qlu hpslultxhphqw od prqqdlh1 Qrxv

prqwurqv txh gì�qlu ohv iruphv gh od prqqdlh uhylhqw doruv ã dqdo|vhu od

vwuxfwxuh ghv suìiìuhqfhv g*xq djhqw uhsuìvhqwdwli/ hw soxv sduwlfxolëuhphqw

od idleoh vìsdudelolwì ghv suìiìuhqfhv1 Od suhplëuh vhfwlrq suìvhqwh gh idêrq

v|qwkìwltxh ohv uìvxowdwv gh od olwwìudwxuh xwlolvdqw fh fulwëuh srxu gì�qlu od

prqqdlh1 Od ghx{lëph vhfwlrq lqwurgxlw oh frqfhsw gh idleoh vìsdudelolwì1

Gdqv od wurlvlëph vhfwlrq/ qrxv suìvhqwrqv ohv whvwv qrq sdudpìwultxhv gh

idleoh vìsdudelolwì +QRQSDU,1 D o*dlgh gh vlpxodwlrqv gh Prqwh Fduor qrxv

prqwurqv ohv olplwhv gh fhwwh dssurfkh1 Od txdwulëph vhfwlrq/ gìyhorssh xq

qrxyhdx gh whvw gh vìsdudelolwì/ hw dqdo|vh od sxlvvdqfh gx whvw1 Od vhfwlrq

flqt hvw frqvdfuìh ã ghx{ dssolfdwlrqv hpslultxhv/ vxu grqqìhv iudqêdlvhv/ vxu

od sìulrgh 4<;304<<:1

Od idleoh vìsdudelolwì ghv suìiìuhqfhv hvw dxvvl od frqglwlrq qìfhvvdluh hw

vx!vdqwh srxu tx*xq djuìjdw sxlvvh h{lvwhu1 Oh wurlvlëph fkdslwuh frqvlgëuh

grqf od wkìrulh gh o*djuìjdwlrq1 Gdqv xqh suhplëuh vhfwlrq/ qrxv suìvhqwrqv

od wkìrulh plfurìfrqrpltxh gh o*djuìjdwlrq/ hw soxv sduwlfxolëuhphqw oh olhq

hqwuh od wkìrulh ghv qrpeuhv lqglfhv hw ohv irqfwlrqv djuìjhdqwhv/ whooh txh

od irqfwlrq g*xwlolwì/ rx od irqfwlrq glvwdqfh1 Fhwwh vhfwlrq vrxoljqh ohv udl0
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vrqv wkìrultxhv frqgxlvdqw ã o*xwlolvdwlrq g*lqglfhv vxshuodwliv/ frpph o*lqglfh

Wùuqtylvw0Wkhlo/ dssur{lpdwlrq hq whpsv glvfuhw gh o*lqglfh Glylvld +4<58,/

rx o*lqglfh gh Ilvkhu1 Vrqw dxvvl plv hq dydqw ohv olplwhv g*xqh djuìjdwlrq sdu

vlpsoh vrppdwlrq ghv frpsrvdqwv1 Gdqv xqh ghx{lëph vhfwlrq/ qrxv suìvhq0

wrqv o*dssolfdwlrq ghv uìvxowdwv gh od wkìrulh gh o*djuìjdwlrq ã od wkìrulh pr0

qìwdluh1 Qrxv h{soltxrqv hq gìwdlo od irupxodwlrq gx sul{ gh od prqqdlh/ gìmã

xwlolvì gdqv oh fkdslwuh suìfìghqw1 Qrxv ìwxglrqv dxvvl ohv gìyhorsshphqwv uì0

fhqwv gh od wkìrulh ghv qrpeuhv lqglfhv oruvtxh ghv dfwliv ulvtxìv vrqw suìvhqwv

gdqv o*dqdo|vh1 Gdqv xqh ghuqlëuh vhfwlrq/ qrxv suìvhqwrqv ghx{ dssolfdwlrqv

hpslultxhv1 Qrxv frpsdurqv/ gh idêrq sxuhphqw ghvfulswlyh o*lqirupdwlrq

frqwhqxh gdqv ohv lqglfhv Glylvld/ hw ohv lqglfhv dulwkpìwltxhv hw ohxu olhq

dyhf od ylwhvvh gh flufxodwlrq1 Fhwwh vhfwlrq lqwurgxlw dxvvl ohv irupxohv gh

fdofxo ghv lqglfhv Glylvld hw ghv vhfrqgv prphqwv1

Gdqv od wurlvlëph sduwlh gh fhwwh wkëvh/ qrxv xwlolvrqv gdqv ghx{ ìwxghv

ìfrqrpìwultxhv/ ohv lqglfhv suìdodeohphqw frqvwuxlwv1 Qrxv ìwxglrqv uhvshfwl0

yhphqw gdqv oh suhplhu hw ghx{lëph fkdslwuh oh frqwhqx hq lqirupdwlrq gh fhv

djuìjdwv/ hw od ghpdqgh gh prqqdlh gdqv ghv v|vwëphv plfurìfrqrpltxhv1

Gdqv oh suhplhu fkdslwuh gh fhwwh wurlvlëph sduwlh/ qrxv dqdo|vrqv oh

frqwhqx hq lqirupdwlrq g*xq djuìjdw Glylvld hq xwlolvdqw ghv whvwv gh fdxvdolwì

ã od Judqjhu/ hw dgrswrqv grqf xqh sureoìpdwltxh gh srolwltxh prqìwdluh1

Hwdqw grqqì txh ohv edqtxhv fhqwudohv vxlyhqw o*ìyroxwlrq g*xq djuìjdw srxu

o*hqvhpeoh ghv gìwhqwhxuv/ qrxv qh frqvlgìurqv sdv o*djuìjdw Glylvld srxu ohv

pìqdjhv1 Wurlv v|vwëphv vrqw ìwxglìv/ xq v|vwëph gdqv ohtxho od prqqdlh

hw oh SLE vrqw gì�qlv hq whuphv qrplqdx{/ xq v|vwëph gdqv ohtxho vhxoh

od prqqdlh hvw qrplqdoh/ hw oh SLE uìho/ hw hq�q xq v|vwëph gdqv ohtxho od

prqqdlh hw oh SLE vrqw uìhov1 Ohv whvwv vrqw frqgxlwv gdqv xq hqylurqqhphqw

pxowlydulì srxu suhqguh hq frpswh o*lq xhqfh gh o*hqvhpeoh g*lqirupdwlrq1
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Oh suhplhu v|vwëph hvw xwlolvì d�q g*ìwxglhu ohv olhqv hqwuh od prqqdlh hw

o*lq dwlrq/ dlqvl tx*hqwuh od prqqdlh hw o*dfwlylwì1 Fh whvw hvw grqf yrlvlq gh

o*ìtxdwlrq gh V| Orxlv1 Oh vhfrqg prgëoh qrxv vhuw ã dqdo|vhu/ rxwuh oh olhq

hqwuh od prqqdlh hw ohv sul{/ od qhxwudolwì gh od prqqdlh1 Hq�q/ oh ghuqlhu pr0

gëoh sruwh vxu oh olhq hqwuh ohv hqfdlvvhv uìhoohv hw o*dfwlylwì uìhooh/ olhq vrxoljqì

sdu ohv wkìrulhv lqfoxdqw gluhfwhphqw od prqqdlh gdqv od irqfwlrq g*xwlolwì1

Od suhplëuh vhfwlrq hvw frqvdfuìh ã od uhyxh gh od olwwìudwxuh/ hw phw hq dydqw

ohv uìvxowdwv g*ìwxghv xwlolvdqw ghv lqglfhv Glylvld gdqv ohv whvwv gh fdxvdolwì1

Od ghx{lëph vhfwlrq gh fh fkdslwuh gì�qlw od fdxvdolwì dx vhqv gh Judqjhu/

dlqvl txh ohv surfìgxuhv gh whvwv1 Frpph ohv vìulhv xwlolvìhv vrqw lqwìjuìhv hw

frlqwìjuìhv/ od wurlvlëph vhfwlrq suìvhqwh hq gìwdlo ohv prgëohv yhfwrulhov ã

fruuhfwlrq g*huuhxuv +YHFP,/ dlqvl txh od surfìgxuh gh whvw Wrgd0Skloolsv1

Hq�q/ od ghuqlëuh vhfwlrq grqqh ohv uìvxowdwv ghv whvwv gh fdxvdolwì srxu ohv

wurlv prgëohv YHFP/ od vwuxfwxuh frpsoëwh gh fdxvdolwì srxu fkdfxq ghv

wurlv prgëohv/ hw dqdo|vh dxvvl ohv irqfwlrqv gh uìsrqvh ghv prgëohv YHFP1

Oh ghx{lëph fkdslwuh gh fhwwh sduwlh hvw uhodwli ã o*ìwxgh ghv irqfwlrqv gh

ghpdqgh gh prqqdlh1 Hq frkìuhqfh dyhf oh qlyhdx g*dqdo|vh gh fhwwh wkëvh/

qrxv xwlolvrqv ghv v|vwëphv gh ghpdqgh plfurìfrqrpltxhv1 Ghx{ v|vwëphv

vrqw frqvlgìuìv/ oh v|vwëph �Doprvw Lghdo Ghpdqg V|vwhp� +DLGV,/ rx sox0

w÷w vd yhuvlrq olqìdluh ODLGV/ hw oh v|vwëph Urwwhugdp1 Od sureoìpdwltxh gh

fh fkdslwuh hvw grxeoh1 Hooh frqvlvwh wrxw g*derug ã ìwxglhu vl ohv v|vwëphv gh

ghpdqgh plfurìfrqrpltxhv uhsuìvhqwhqw xqh dowhuqdwlyh ydodeoh dx{ ìtxd0

wlrqv gh ghpdqgh ã od Jrogihog1 Fhfl hq whuph gh vwdelolwì hw hq whuph gh

srxyrlu h{solfdwli hw suìglfwli1 Ghx{lëphphqw/ vl ohv v|vwëphv gh ghpdqgh gh

prqqdlh vrqw shuwlqhqwv/ o*dqdo|vh ghv ìodvwlflwìv shuphw g*ìwxglhu oh ghjuì

gh vxevwlwxdelolwì hqwuh ohv dfwliv/ hw dlqvl g*lq�uphu rx gh frq�uphu o*k|sr0

wkëvh gh sduidlwh vxevlwxdelolwì/ hvvhqwlhooh srxu frqfoxuh ã od vxsìulrulwì ghv
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djuìjdwv Glylvld1 Gdqv xqh suhplëuh vhfwlrq qrxv idlvrqv xqh uhyxh gh od olw0

wìudwxuh/ hq phwwdqw o*dffhqw vxu ohv pìwkrghv hpsor|ìhv1 Gdqv xqh ghx{lëph

vhfwlrq qrxv suìvhqwrqv od wkìrulh vrxv mdfhqwh ã o*hvwlpdwlrq ghv v|vwëphv gh

ghpdqgh1 Od vhfwlrq wurlv suìvhqwh ohv v|vwëphv DLGV2ODLGV hw Urwwhugdp/

hw lqwurgxlw ohv gìyhorsshphqwv uìfhqwv ghv prgëohv DLGV1 Hq�q/ od ghuqlëuh

vhfwlrq hvw uhodwlyh ã ghx{ dssolfdwlrqv hpslultxhv/ srxu ohv pìqdjhv1 Xqh

dssolfdwlrq dx qlyhdx oh soxv gìvdjuìjì/ f*hvw0ã0gluh dx qlyhdx gh od vrxv xwl0

olwì/ hw xqh dssolfdwlrq ã xq qlyhdx soxv djuìjì/ txl dqdo|vh od ghpdqgh g*xq

djuìjdw Glylvld1

Hq�q/ od txdwulëph sduwlh frqfoxh vxu od ydolglwì g*xq qlyhdx g*dqdo|vh

plfur ìfrqrpltxh frqfhuqdqw o*dqdo|vh prqìwdluh1



Ghx{lëph sduwlh

Gì�qlwlrq wkìrultxh hw

hpslultxh gh od prqqdlh/

djuìjdwlrq
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Fkdslwuh 4

Gì�qlwlrq wkìrultxh/ hw ydohxu

srvlwlyh gh od prqqdlh

414 Lqwurgxfwlrq

O*remhfwli gh fh fkdslwuh/ hvw gh grqqhu xqh gì�qlwlrq wkìrultxh gh od

prqqdlh/ txl vhud xwlolvìh wrxw dx orqj gh fhwwh wkëvh1 Gì�qlu od prqqdlh/ uh0

ylhqw ã ìwxglhu ohv udlvrqv srxu ohvtxhoohv vd ydohxu hvw srvlwlyh ã o*ìtxloleuh/

f*hvw0ã0gluh ohv udlvrqv srxu ohvtxhoohv od prqqdlh hvw gìwhqxh/ hw d grqf xqh

xwlolwì1 Fhwwh sureoìpdwltxh hvw dqflhqqh gdqv od olwwìudwxuh prqìwdluh1 Hq

4<:4/ Euxqqhu hw Phow}hu qrwdlhqw �Rqh ri wkh roghvw xquhvroyhg sureohpv ri

prqhwdu| hfrqrplfv lv wr h{sodlq wkh xvh dqg kroglqj ri prqh|�1 Gdqv od

soxsduw ghv prgëohv prqìwdluhv/ fhwwh gl!fxowì hvw ìylwìh hq lqwurgxlvdqw od

prqqdlh gh idêrq h{rjëqh/ rx hq srvdqw ghv frqwudlqwhv txl irufhqw o*xwlol0

vdwlrq gh od prqqdlh1 Fhfl hvw sduwlfxolëuhphqw oh fdv ghv prgëohv lqfoxdqw

gluhfwhphqw od prqqdlh gdqv od irqfwlrq g*xwlolwì/ ã od Vlgudxvnl +4<9:,/ rx

ghv prgëohv ã hqfdlvvhv suìdodeohv1 Gdqv oh suhplhu fdv/ od prqqdlh hvw gì0

whqxh/ fdu ohv txdqwlwìv uìhoohv gh prqqdlh vrqw fhqvìhv grqqhu xqh xwlolwì
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gluhfwh/ irqfwlrq gh vhuylfhv prqìwdluhv/ odlvvìv lpsolflwhv1 Fhwwh dssurfkh qh

shuphw grqf sdv g*h{soltxhu srxutxrl ghv dfwliv vrqw ydorulvìv doruv tx*lov rqw

xqh ydohxu lqwulqvëtxh qxooh/ ql gh gì�qlu suìflvìphqw od qrwlrq gh vhuylfhv

prqìwdluhv1 Hooh fruuhvsrqg ã xqh wkìrulvdwlrq d srvwhulrul g*xqh vlwxdwlrq

uìhoohphqw revhuyìh = od ydohxu srvlwlyh gh od prqqdlh ã o*ìtxloleuh1 Gdqv oh vh0

frqg fdv/ o*xwlolvdwlrq gh od prqqdlh hvw edvìh vxu xqh frqwudlqwh ã od Forzhu/

srxu odtxhooh/ gdqv xqh ìfrqrplh prqìwdluh/ ohv elhqv dfkëwhqw od prqqdlh/ od

prqqdlh dfkëwh ohv elhqv/ pdlv ohv elhqv q*dfkëwhqw sdv ohv elhqv1 Dlqvl/ fhwwh

frqwudlqwh h{rjëqh irufh o*djhqw ã gìwhqlu xqh txdqwlwì qrplqdoh gh prqqdlh

srxu srxyrlu ìfkdqjhu1 Od prqqdlh hqwuh gdqv od frqwudlqwh exgjìwdluh1 Fhv

prgëohv q*h{soltxhqw grqf sdv qrq soxv ohv udlvrqv srxu ohvtxhoohv od prqqdlh

hvw xwlolvìh/ sdv soxv tx*lov qh shuphwwhqw gh gì�qlu od vsìfl�flwì prqìwdluh1

Fhwwh fulwltxh v*dssoltxh dxvvl dx{ prgëohv vhuydqw gh edvhv dx{ ìtxdwlrqv

gh ghpdqgh gh prqqdlh/ f*hvw0ã0gluh dx{ prgëohv gh Edxpro +4<85/ 4<8;,/

Wrelq +4<89, hw Ploohu hw Ruu +4<99,1 Fhv prgëohv irqw gh od suìiìuhqfh srxu

od oltxlglwì/ dlqvl txh gx gìfdodjh ghv  x{ gh uhfhwwhv hw gh gìshqvhv/ ohv udl0

vrqv sulqflsdohv gh od ghpdqgh gh prqqdlh1 Ru/ lov q*h{soltxhqw sdv srxutxrl

od prqqdlh hvw gìwhqxh hw ydorulvìh ã o*ìtxloleuh1

Vl xq prgëoh q*h{soltxh sdv gh idêrq hqgrjëqh ohv udlvrqv gh od ydor0

ulvdwlrq hw gh od gìwhqwlrq gh prqqdlh ã o*ìtxloleuh/ lo qh shxw íwuh xwlolvì

srxu dqdo|vhu ohv udlvrqv gh vrq ìphujhqfh/ hw grqf srxu gì�qlu od vsìfl�flwì

prqìwdluh1

Gh idêrq jìqìudoh/ o*ìwxgh gh od gìwhqwlrq gh prqqdlh/ q*d gh vhqv txh

uhodwlyhphqw ã xqh dxwuh vlwxdwlrq/ hw gdqv xqh ìfrqrplh qrq zdoudvlhqqh/

fh tx*ljqruhqw ohv prgëohv suìfìghqwv1 Dlqvl/ od prqqdlh qh shxw v*dqdo|vhu

txh sdu udssruw ã xqh vlwxdwlrq gh wurf/ gdqv xq xqlyhuv gìfhqwudolvì/ hw

hq vlwxdwlrq g*lqfhuwlwxgh1 Hq h�hw/ hq xqlyhuv gìfhqwudolvì hw hq vlwxdwlrq
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g*lqfhuwlwxgh/ lo h{lvwh xq fhuwdlq qrpeuh gh frþwv gh wudqvdfwlrq/ uhqgdqw

o*ìfkdqjh frþwhx{ hq whuph gh uhvvrxufhv hw2rx gh whpsv1 Srxu dwwhlqguh ghv

ìwdwv sduhwr vxsìulhxuv/ hw glplqxhu fhv frþwv gh wudqvdfwlrq/ o*djhqw yd/ gh

idêrq hqgrjëqh vhohfwlrqqhu xq elhq rx xq dfwli hw o*xwlolvhu frpph lqwhupì0

gldluh ghv ìfkdqjhv1 Fh elhq rx dfwli ghylhqgud xq lqwhupìgldluh ghv ìfkdqjhv

jìqìudohphqw dffhswì1 Fhfl ã soxvlhxuv lpsolfdwlrqv1 Suhplëuhphqw/ oh qlyhdx

shuwlqhqw uhwhqx srxu o*dqdo|vh prqìwdluh qh shxw íwuh tx*xq qlyhdx plfurì0

frqrpltxh +dx qlyhdx g*xq djhqw uhsuìvhqwdwli,/ o*xvdjh gh od prqqdlh ìwdqw

olì dx surfhvvxv gh pd{lplvdwlrq gh o*xwlolwì1 Ghx{lëphphqw/ vl od prqqdlh

hvw ghwhqxh fdu hooh shuphw gh vxuprqwhu ohv iulfwlrqv dvvrflìhv ã o*ìfkdqjh/ oh

pìfdqlvph frqgxlvdqw ã o*xwlolvdwlrq gh od prqqdlh hvw sxuhphqw hqgrjëqh1

Dxfxqh frqwudlqwh oìjdoh rx lqvwlwxwlrqqhooh q*hvw qìfhvvdluh srxu h{soltxhu

od prqqdlh1 Hq�q/ vl od prqqdlh qdñw srxu vxuprqwhu ohv iulfwlrqv gxhv ã

o*ìfkdqjh/ od vsìfl�flwì prqìwdluh uìvlgh gdqv oh idlw txh od prqqdlh hvw dydqw

wrxw xq pr|hq gh sdlhphqw jìqìudohphqw dffhswì1 Xqh ìfrqrplh prqìwdluh

vhud grqf xqh ìfrqrplh gdqv odtxhooh xq pr|hq g*ìfkdqjh hvw xwlolvì gdqv od

pdmrulwì ghv sdlhphqwv41

Gdqv fh fkdslwuh/ qrxv suìvhqwrqv ghv prgëohv gh wkìrulh prqìwdluh ed0

vìv vxu fhv wurlv dvshfwv fohiv1 Wurlv idploohv gh prgëohv vrqw h{srvìhv1 Ohv

prgëohv lqirupdwlrqqhov +Euxqqhu hw Phow}hu +4<:4,/ Wkruqwrq +5333,,/ vhf0

wlrq 5/ sursrvhqw xq fdguh jìqìudo srxu ìwxglhu od prqqdlh1 Gdqv oh prgëoh

gh Euxqqhu hw Phow}hu +4<:4,/ o*ìfkdqjh hvw frþwhx{ hq whuph gh uhvvrxufhv/

fh txl lqflwh o*djhqw ã gìwhqlu xq lqwhupìgldluh ghv ìfkdqjhv1 Ohv qrwlrqv

gh frþwv gh wudqvdfwlrq hw gh vhuylfhv prqìwdluhv vrqw gì�qlv suìflvìphqw1

Wkruqwrq +5333, ìwhqg oh prgëoh hq lqfrusrudqw oh orlvlu1 Elhq txh fhv pr0

gëohv vrlhqw dvvh} jìqìudx{ srxu h{soltxhu ã od irlv od prqqdlh pdufkdqglvh

4Fhfl frqwudvwh dyhf od gì�qlwlrq gh o*ìfrqrplh prqìwdluh gh Forzhu +4<9:,1
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hw od prqqdlh �gxfldluh/ qrxv ohv xwlolvrqv vxuwrxw srxu dqdo|vhu ohv udlvrqv

gh o*ìphujhqfh gh od prqqdlh/ hw srxu gì�qlu oh frqfhsw gh prqqdlh1 Gdqv

od ghx{lëph idplooh gh prgëoh ghyhorssìh sdu Rvwur| hw Vwduu +4<<3,/ vhf0

wlrq 6/ od prqqdlh hvw dqdo|vìh gdqv xq fdguh g*ìtxloleuh jìqìudo1 Fh prgëoh

uholh gluhfwhphqw o*xwlolvdwlrq gh od prqqdlh dx sureoëph gh grxeoh fròq0

flghqfh/ frqglwlrq qìfhvvdluh hw vx!vdqwh srxu tx*xq ìfkdqjh gluhfw sxlvvh

dyrlu olhx1 Rvwur| hw Vwduu +4<<3, prqwuh txh od prqqdlh/ hq fdvvdqw o*ìfkdqjh

gluhfw/ shuphw o*dqqxodwlrq ghv h{fëv gh ghpdqgh1 Hq�q/ gdqv od vhfwlrq 7/

qrxv dqdo|vrqv oh prgëoh gh Mrqhv0Rk hw vhv gìyhorsshphqwv/ ohv prgëohv gh

survshfwlrq1 Qrxv xwlolvrqv fhv ghuqlhuv srxu ìwxglhu gh idêrq vsìfl�txh od

prqqdlh �gxfldluh51 Gdqv ohv prgëohv gh survshfwlrq/ ohv iulfwlrqv dvvrflìhv

ã o*ìfkdqjh qh vrqw tx*xqh frqglwlrq qìfhvvdluh hw qrq vx!vdqwh srxu txh od

prqqdlh vrlw gìwhqxh/ lo idxw hq soxv txh ohv djhqwv dqwlflshqw tx*hooh vhud

dffhswìh1

415 ohv prgëohv lqirupdwlrqqhov

Ohv prgëohv lqirupdwlrqqhov frqvwlwxwhqw od suhplëuh idplooh gh prgëohv

gh wkìrulh prqìwdluh ìwxglìv gdqv fh fkdslwuh1 O*remhfwli gh fhv ghuqlhuv hvw

g*h{soltxhu ohv udlvrqv srxu ohvtxhoohv xqh ìfrqrplh gh wurf edvfxoh gdqv xqh

5Od prqqdlh �gxfldluh shxw dxvvl íwuh ìwxglìh hq xwlolvdqw ohv prgëohv ã jìqìudwlrqv

lpeultxìhv +yrlu sdu h{hpsoh Nduhnhq hw Zdoodfh +4<;3, rx oh prgëoh �wxuqslnh� gh Wrzq0

vhqg +4<;3,,1 Fhv prgëohv/ vh fhqwuhqw vxu od irqfwlrq gh uìvhuyh gh ydohxu gh od prqqdlh/

hw ljqruhqw ohv iulfwlrqv vxu o*ìfkdqjh1 Lov qh fdswhqw grqf sdv od vsìfl�flwì prqìwdluh +Rv0

wur| hw Vwduu +4<<3,,/ hw qh vrqw sdv ìwxglìv gdqv fh fkdslwuh srxu fhwwh udlvrq1 Gh soxv/

lov qh shuphwwhqw sdv gh mxvwl�hu o*lqwurgxfwlrq gh od prqqdlh gdqv od irqfwlrq g*xwlolwì/ od

prqqdlh qh gìolyudqw sdv xq  rw gh vhuylfhv prqìwdluhv/ fh txh qrxv yrxorqv prqwuhu lfl1
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ìfrqrplh prqìwdluh/ gì�qlh frpph xqh ìfrqrplh gdqv odtxhooh od pdmrulwì

ghv ìfkdqjhv vrqw h�hfwxìv gh idêrq lqgluhfwh hq xwlolvdqw xq pr|hq gh sdlh0

phqw jìqìudohphqw dffhswì1 Vhud dlqvl ìwxglì o*ìphujhqfh g*xq elhq rx dfwli

frpph lqwhupìgldluh ghv ìfkdqjhv/ vd jìqìudolvdwlrq gdqv o*ìfrqrplh hw oh

fkrl{ gx elhq rx gh o*dfwli vhuydqw frpph prqqdlh1 Idlvdqw uhsrvhu o*ìphu0

jhqfh gh od prqqdlh hw vd jìqìudolvdwlrq vxu xq pìfdqlvph g*rswlplvdwlrq/

lov sursrvhqw xqh wkìrulh hqgrjëqh gh od prqqdlh1 Lov uhwlhqqhqw frpph udl0

vrq sulqflsdoh gh o*dssdulwlrq gh od prqqdlh/ hq xqlyhuv gìfhqwudolvì/ xqh

lqirupdwlrq lqfrpsoëwh1 Fhooh fl jìqëuh xq fhuwdlq qrpeuh gh frþwv gh wudq0

vdfwlrqv1 Gdqv xqh ìfrqrplh gh wurf/ hq lqirupdwlrq lqfrpsoëwh/ ìfkdqjhu hvw

frþwhx{/ hw qìfhvvlwh g*lqyhvwlu gdqv gh o*lqirupdwlrq1 Dffhswhu xq elhq rx

xq dfwli frpph lqwhupìgldluh ghv ìfkdqjhv/ grqw od txdolwì shxw íwuh frqqxh

ã edv sul{/ shuphw g*ìfrqrplvhu ghv uhvvrxufhv/ hw dlqvl g*dwwhlqguh ghv ql0

yhdx{ g*xwlolwì vxsìulhxuv1 Dx ixu hw ã phvxuh txh o*dfwli rx oh elhq vh gl�xvh

frpph lqwhupìgldluh/ vhv txdolwìv vrqw gh soxv hq soxv frqqxhv1 Lo vh jìqìud0

olvh gdqv o*ìfrqrplh/ hw ghylhqw xq pr|hq gh sdlhphqw jìqìudohphqw dffhswì1

Od vsìfl�flwì gh od prqqdlh yd grqf íwuh olìh ã vd irqfwlrq g*lqwhupìgldluh

ghv ìfkdqjhv/ vd gì�qlwlrq qh yd sdv íwuh vwdwltxh/ sxlvtxh od prqqdlh hqwuh

hq frqfxuuhqfh dyhf g*dxwuhv elhqv rx dfwliv d|dqw gh idleohv frþwv g*lqiru0

pdwlrq1 Soxvlhxuv dfwliv rx elhqv shxyhqw vhuylu gh pr|hq g*ìfkdqjh1 Qrxv

frpphqêrqv sdu suìvhqwhu oh prgëoh gh Euxqqhu hw Phow}hu +4<:4,/ sxlv ghv

h{whqvlrqv gh fh prgëohv +Vdylqj +4<:4, hw Wkruqwrq +5333,,1

41514 Oh prgëoh gh Euxqqhu hw Phow}hu +4<:4,

Oh prgëoh gh Euxqqhu hw Phow}hu +4<:4, hvw vdqv grxwh xq ghv suhplhuv

prgëohv wkìrultxhv dqdo|vdqw od prqqdlh gdqv xq fdguh plfurìfrqrpltxh1 Lo

uìsrqg dlqvl ã od fulwltxh gh Forzhu +4<9:,/ srxu ohtxho od wkìrulh prqìwdluh
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grlw íwuh edvìh vxu ghv irqghphqwv plfurìfrqrpltxhv1 Euxqqhu hw Phow}hu

+4<:4, vh sursrvhqw g*ìwxglhu ohv frþwv gh wudqvdfwlrqv dvvrflìv ã o*ìfrqr0

plh gh wurf/ gdqv odtxhooh o*lqirupdwlrq hvw olplwìh1 Gdqv fhwwh ìfrqrplh yd

ìphujhu/ gh idêrq hqgrjëqh xq elhq rx xq dfwli/ grqw od irqfwlrq yd íwuh

g*ìfrqrplvhu ghv uhvvrxufhv mxvtx*lfl gìglìhv ã od idlvdelolwì gh o*ìfkdqjh1 Oh

elhq rx o*dfwli ghylhqw doruv xq lqwhupìgldluh ghv ìfkdqjhv1 O*xwlolvdwlrq gh od

prqqdlh q*hvw sdv lpsrvìh frpph gdqv ohv prgëohv ã hqfdlvvhv suìdodeohv/

hooh dssdudlw gh idêrq hqgrjëqh = od gìwhqwlrq gh prqqdlh hvw oh vljqh gx gì0

sdvvhphqw gh frqwudlqwhv/ olìhv ã o*ìfrqrplh gh wurf1 Qrxv frpphqêrqv sdu

gìwdloohu ohv frþwv lqkìuhqwv ã o*ìfrqrplh gh wurf1

Gdqv oh prgëoh gh Euxqqhu hw Phow}hu +4<:4,/ ohv djhqwv vrqw qdwxuho0

ohphqw ìfkdqjhxuv/ pdlv vrqw hq vlwxdwlrq g*lqfhuwlwxgh/ gdqv oh vhqv rü lov

srvvëghqw xqh lqirupdwlrq olplwìh/ qrwdpphqw ã sursrv ghv shuvrqqhv dyhf

ohvtxhoohv lov yrqw srxyrlu ìfkdqjhu +olhx/ lghqwlwì,/ gh od txdolwì gx elhq ri0

ihuw rx hqfruh ghv whuphv gh o*ìfkdqjh +udssruw g*ìfkdqjh,1 Lo yd grqf h{lvwhu

ghv frþwv gh wudqvdfwlrq dvvrflìv ã o*ìfkdqjh1 Srxu rewhqlu oh sdqlhu hvsìuì/

o*djhqw yd lqyhvwlu xqh sduwlh gh vhv uhvvrxufhv1 Ghx{ lqyhvwlvvhphqwv vrqw

uhtxlv =

� Xq lqyhvwlvvhphqw hq lqirupdwlrq/ d�q gh frqqdñwuh od txdolwì gx elhq

ìfkdqjì/ ohv whuphv gh o*ìfkdqjhv/ od orfdwlrq gx fr0ìfkdqjlvwh/

� Xq lqyhvwlvvhphqw gluhfwhphqw olì ã o*ìfkdqjh1 Fhw lqyhvwlvvhphqw hvw

lqkìuhqw ã od sodql�fdwlrq gh od fkdñqh gh wudqvdfwlrq qìfhvvdluh srxu

rewhqlu oh elhq gh idêrq �qdoh1 Vl od orqjxhxu gh fhwwh fkdñqh hvw vxsì0

ulhxuh ã ghx{/ ã fkdtxh ìwdsh lqwhupìgldluh/ o*djhqw grlw dffhswhu xq

lqwhupìgldluh gh o*ìfkdqjh/ oh wudqvsruwhu/ oh vwrfnhu/ sxlv oh uì ìfkdqjhu

srxu rewhqlu oh elhq �qdo1 D fkdtxh ìwdsh lqwhupìgldluh gh od fkdñqh gh

wudqvdfwlrq/ o*djhqw grlw lqyhvwlu hq lqirupdwlrq vxu od txdolwì ghv elhqv
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xwlolvìv frpph lqwhupìgldluhv ghv ìfkdqjhv1

Iruphoohphqw/ o*djhqw pd{lplvh xqh irqfwlrq g*xwlolwì +414,/ vrxv frqwudlqwh

+415,1 Lo fkrlvl xq sdqlhu hvsìuì/ dlqvl tx*xq prqwdqw g*lqyhvwlvvhphqw rswlpdo

hq lqirupdwlrq hw xqh fkdñqh gh wudqvdfwlrq rswlpdoh1

L ' LE"c vc'� +414,

dyhf =

" G Oh sdqlhu hvsìuì/

v G Od yduldqfh/ txl shxw íwuh lqwhusuìwìh frpph od suredelolwì g*dyrlu xq

sdqlhu txl qh fruuhvsrqgh sdv ã vrq fkrl{/ ìwdqw grqqì o*lqfhuwlwxgh vxu od

txdolwì hw grqf ohv sul{/

' G Od grwdwlrq lqlwldoh hq lqirupdwlrq1

-f ' �f nff n Uf n 7f +415,

dyhf =

-f G Ohv uhvvrxufhv lqlwldohv/

�f G Od sduwlh ghv uhvvrxufhv ghvwlqìh ã íwuh frqvrppìh/

ff G Od sduwlh ghv uhvvrxufhv ghvwlqìh ã íwuh ìfkdqjìh/

Uf G Od sduwlh ghv uhvvrxufhv ghvwlqìh ã íwuh lqyhvwlh hq lqirupdwlrq/

7f G Od sduwlh ghv uhvvrxufhv ghvwlqìh ã dvvxuhu o*ìfkdqjh1

Ohv uhvvrxufhv -f vrqw grqf doorxìhv hqwuh txdwuh srvwhv1 �f hw ff uhsuì0

vhqwhqw uhvshfwlyhphqw od frqvrppdwlrq gx elhq hq grwdwlrq lqlwldoh hw od

sruwlrq gx elhq ghvwlqìh ã o*ìfkdqjh1 Uf uhsuìvhqwh oh prqwdqw ghv uhvvrxufhv

qhfhvvdluhv srxu rewhqlu gh o*lqirupdwlrq vxu oh pdufkì/ hw 7f/ ohv uhvvrxufhv

olìhv dx frþw gh o*ìfkdqjh1 Soxv Uf hvw lpsruwdqw/ soxv o*djhqw d dffëv ã ghv

sdqlhuv gh phloohxuh txdolwì +" dxjphqwh,1 Lo frqqdñw plhx{ ohv rssruwxql0

wìv gh o*ìfkdqjh1 Od suredelolwì g*dyrlu xq elhq gh frqvrppdwlrq txl qh oxl
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frqylhqqh sdv glplqxh +v glplqxh,1 Grqf/ soxv o*djhqw lqyhvwlw gdqv Uf/ soxv

o*lqfhuwlwxgh glplqxh/ hw soxv o*xwlolwì dxjphqwh1 Fhshqgdqw/ wrxwh dxjphqwd0

wlrq gh Uf frqwudfwh ohv uhvvrxufhv gìglìhv ã od frqvrppdwlrq hw ã o*ìfkdqjh1

O*rswlpxp hvw dwwhlqw oruvtxh od gìvxwlolwì pdujlqdoh ghv uhvvrxufhv uhwluìhv

gh od frqvrppdwlrq hw gh o*ìfkdqjh/ hvw ìjdoh dx jdlq g*xwlolwì pdujlqdoh

olì ã o*dffurlvvhphqw gh o*lqirupdwlrq1 Xqh irlv oh prqwdqw g*lqyhvwlvvhphqw

qìfhvvdluh ã o*lqirupdwlrq ghshqvì/ lo uhvwh ã o*djhqw -f � Uf srxu frqvrp0

phu hw ìfkdqjhu1 O*ìfkdqjh uhtxlëuh ghx{ frpsrvdqwv glvfwlqfwv/ ff hw 7f/

uhvshfwlyhphqw/ oh prqwdqw ghv elhqv ìfkdqjìv/ dlqvl txh ohv uhvvrxufhv qìfhv0

vdluhv ã o*ìfkdqjh1 Fhv ghuqlëuhv vrqw xqh irqfwlrq furlvvdqwh gh od fkdñqh gh

wudqvdfwlrq qìfhvvdluh srxu dftxìulu oh elhq/ A / vrlw 7 ' 7EAf�1 Soxv o*djhqw

lqyhvwlw gdqv 7/ soxv lo shxw v*hqjdjhu gdqv xqh fkdñqh gh wudqvdfwlrq rswl0

pdoh1 Lo shxw dlqvl dxjphqwhu " hw glplqxhu v/ grqf dxjphqwhu vrq xwlolwì1

Frpph suìfìghpphqw/ xq dffurlvvhphqw gh 7f/ ã Uf frqvwdqw/ shuphw g*dxj0

phqwhu o*xwlolwì/ pdlv uìgxlw ff hw �f1 O*rswlpxp hvw dwwhlqw oruvtxh oh jdlq

g*xqh dxjphqwdwlrq gh 7f frpshqvh h{dfwhphqw od shuwh g*xwlolwì olìh ã od

glplqxwlrq gh �f hw ff1

Gdqv fhwwh ìfrqrplh/ ghx{ srvwxodwv vrqw qìfhvvdluhv srxu tx*xq elhq/ rx

xq dfwli ghylhqqh xq lqwhupìgldluh ghv ìfkdqjhv/ hw grqf gh od prqqdlh =

� Srxu fkdtxh djhqw/ oh frþw pdujlqdo srxu dftxìulu gh o*lqirupdwlrq

gìshqg gx elhq rx dfwli vìohfwlrqqì1

� Fh frþw gìfurñw vl od iuìtxhqfh g*dssdulwlrq gx elhq frpph lqwhupì0

gldluh dxjphqwh1

Oh suhplhu srvwxodw dvvxuh tx*xq elhq rx dfwli yd ìphujhu frpph lqwhu0

pìgldluh ghv ìfkdqjhv1 Hq h�hw/ oruvtxh o*djhqw yhxw ìfkdqjhu/ lo grlw lqyhvwlu

hq lqirupdwlrq srxu frqqdñwuh ohv udssruwv g*ìfkdqjh/ dlqvl txh od txdolwì

ghv elhqv lqwhupìgldluhv xwlolvìv gdqv od fkdñqh gh wudqvdfwlrq1 Lo q*hvw grqf
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sdv lqgl�ìuhqw dx w|sh gh elhqv lqwhupìgldluhv/ hw yd dyrlu whqgdqfh ã xwlolvhu

ghv elhqv srxu ohvtxhov o*lqyhvwlvvhphqw hq lqirupdwlrq hvw idleoh1 Hq g*dxwuhv

whuphv/ hq fkrlvlvvdqw ghv elhqv grqw od txdolwì shxw íwuh idflohphqw frqqxh/

f*hvw0ã0gluh hq vdful�dqw shx gh uhvvrxufhv/ o*djhqw ìfrqrplvh vxu Uf1 Fhod

oxl shuphw g*dwwhlqguh ghv qlyhdx{ g*xwlolwì soxv lpsruwdqwv1 Oh ghx{lëph

srvwxodw dvvxuh tx*xq lqwhupìgldluh gh o*ìfkdqjh yd vh jìqìudolvhu gdqv o*ìfr0

qrplh1 Soxv xq elhq rx xq dfwli hvw xwlolvì frpph lqwhupìgldluh/ soxv vhv

txdolwìv vrqw frqqxhv/ hw grqf prlqv lo idxw lqyhvwlu srxu oh frqqdñwuh1 Od

jìqìudolvdwlrq g*xq elhq rx dfwli frpph pr|hq gh sdlhphqw d gh soxv ghx{

h�hwv1 Suhplëuhphqw od pdmrulwì ghv sul{ vrqw h{sulpìv vrxv iruph gh uds0

sruw g*ìfkdqjh dyhf fh elhq1 Gdqv xqh ìfrqrplh ã � elhqv/ lo q*hvw doruv

soxv qìfhvvdluh gh frqqdñwuh od pdwulfh ghv �E� � ��*2 udssruwv g*ìfkdqjh/

pdlv vhxohphqw oh yhfwhxu � ��1 Ghx{lëphphqw/ od orqjxhxu pd{lpdoh gh od

fkdñqh gh wudqvdfwlrq sdvvh ã wurlv/ fh txl shuphw g*ìfrqrplvhu vxu 7f1 Hq�q

fhv h�hwv v*dxwruhqirufhqw1 D fkdtxh ìwdsh/ soxv gh uhvvrxufhv vrqw oleìuìhv/

hw o*ìfrqrplh ghylhqw xqh ìfrqrplh prqìwdluh gdqv odtxhooh xq/ rx xq sh0

wlw qrpeuh g*dfwliv rx gh elhqv hvw xwlolvì frpph lqwìupìgdluh ghv ìfkdqjhv1

Gdqv fhwwh ìfrqrplh/ txhotxhv elhqv shxyhqw wrxmrxuv íwuh ìfkdqjìv gh id0

êrq gluhfwh/ vl oh frþw gh fhwwh rsìudwlrq hvw soxv idleoh txh oh frþw dvvrflì

ã o*ìfkdqjh lqgluhfw1 Ohv ghwwhv/ udssruwdqw xq wdx{ g*lqwìuíw/ qh shxyhqw

sdv vhuylu g*lqwhupìgldluh ghv ìfkdqjhv/ srxu ghx{ udlvrqv1 Suhplëuhphqw/ oh

frþw g*ìydoxdwlrq gh od txdolwì gh od ghwwh hvw wurs lpsruwdqw sdu udssruw ã

od prqqdlh1 Ghx{lëphphqw/ ohv udssruwv g*ìfkdqjhv hqwuh ghwwhv vrqw gl!fl0

ohphqw fdofxodeohv1 Od prqqdlh hvw grqf xwlolvìh/ doruv tx*hooh hvw grplqìh hq

whuph gh uhqghphqw1



415 ohv prgëohv lqirupdwlrqqhov 88

41515 Xqh h{whqvlrq gx prgëoh = o*dssurfkh gh Wkruq0

wrq +5333,

Gdqv Euxqqhu hw Phow}hu +4<:4,/ od prqqdlh hvw grqf xwlolvìh gdqv oh

exw g*ìfrqrplvhu ghv uhvvrxufhv dvvrflìhv ã o*ìfkdqjh hq ìfrqrplh gh wurf

+yrlu dxvvl Dofkldq +4<::,,1 Xqh dssurfkh vlplodluh hvw ghyhorssìh sdu Vd0

ylqj +4<:4,1 D od gl�ìuhqfh gh Euxqqhu hw Phow}hu +4<:4,/ f*hvw od qrwlrq

gh whpsv sdvvì ã od uhfkhufkh gx fr0frqwudfwdqw txl yd íwuh lpsruwdqwh1 Hq

h�hw/ gdqv xq fdguh g*lqirupdwlrq lpsduidlwh/ hq ìfrqrplh gh wurf/ o*djhqw

grlw doorxhu xqh sduwlh gh vrq whpsv srxu ìfkdqjhu1 Fhfl uìgxlw o*hqvhpeoh

ghv frpelqdlvrqv frqvrppdwlrq2orlvlu/ hw glplqxh dlqvl vrq qlyhdx g*xwlolwì1

Xq elhq/ rx xq dfwli/ shuphwwdqw g*ìfrqrplvhu gx whpsv/ ghylhqw xq lqwhu0

pìgldluh ghv ìfkdqjhv/ hw prqqdlh1 O*lgìh txh od prqqdlh vrlw gìwhqxh srxu

ìfrqrplvhu gx whpsv/ d dxvvl ìwì ghyhorssìh sdu Gxwwrq hw Judpp +4<:6,

hw vxuwrxw Nduql +4<:6/ 4<:7/ 4<:8,1 Grzg +4<<3, suìvhqwh xqh dssolfdwlrq

hpslultxh gh fh frqfhsw/ frqqx vrxv oh qrp gh prgëoh SYW �sxuh ydoxh ri

wlph�1

Wkruqwrq +5333, sursrvh xqh v|qwkëvh gh fhv dssurfkhv1 Lo uhsuhqg od sur0

eoìpdwltxh jìqìudoh gh Euxqqhu hw Phow}hu +4<:4,/ hw vh sursrvh g*ìwxglhu

srxutxrl od prqqdlh/ gì�qlh frpph xq lqwhupìgldluh ghv ìfkdqjhv/ ìphujh

gh idêrq hqgrjëqh/ hw vh jìqìudolvh1 Lo uhwlhqw o*k|srwkëvh txh ohv ìfkdqjhv

vrqw frþwhx{ +suìvhqfh gh frþwv gh wudqvdfwlrqv, hq ìfrqrplh gh wurf/ hw txh

o*xwlolvdwlrq g*xq dfwli rx g*xq elhq/ yd shuphwwuh g*ìfrqrplvhu ghv uhvvrxufhv/

mxvtx*lfl gìglìhv ã o*ìfkdqjh1 Od gìpdufkh vxlylh yd frqvlvwhu ã ìwxglhu xqh

ìfrqrplh hq dxwduflh/ sxlv xqh ìfrqrplh gh wurf/ hw hq�q xqh ìfrqrplh pr0

qìwdluh/ gdqv odtxhooh xq rx soxvlhxuv dfwliv/ rx elhqv/ vhuyhqw gh pr|hqv gh

sdlhphqw jìqìudohphqw dffhswìv1

Vrlw xqh ìfrqrplh hq dxwduflh/ dyhf ? lqglylgxv hw ' elhqv1 Vrlw -W ohv uhv0
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vrxufhv wrwdohv gh o*ìfrqrplh/ hw B�-
W od grwdwlrq gh o*lqglylgx �c � ' �c ���c ?/

dyhf f 9 B� 9 �1 Od irqfwlrq g*xwlolwì srxu o*lqglylgx � hvw grqqìh sdu +416,1

L�E�
�
�
c ���c � �

'c ,
�� +416,

dyhf =

��
� G od txdqwlwì gx elhq � frqvrppì sdu o*djhqw �/

,� G oh orlvlu gh o*djhqw �1

Ohv lqglylgxv surgxlvhqw ohv elhqv gh frqvrppdwlrq qìfhvvdluhv ã sduwlu

ghv uhvvrxufhv B�-
W/ yld od irqfwlrq gh surgxfwlrq +417,1

��
� ' s ��

�
EB�-

W��c u
�
�

�
+417,

dyhf =

EB�-W�� G ohv uhvvrxufhv qìfhvvdluhv srxu surgxluh oh elhq �/

u�
� G oh whpsv qìfhvvdluh ã od surgxfwlrq gh �1

O*djhqw pd{lplvh +416, vrxv frqwudlqwhv +417,/ +418, hw +419,1

'[
�'�

EB�-
W�� ' B�-

W +418,

'[
�'�

u�
� n ,� ' K +419,

dyhf =

K G oh whpsv wrwdo glvsrqleoh1

Ohv frqglwlrqv gx suhplhu ruguh vrqw +41:, hw +41;,1

Ys ��*YEB�-
W��

Ys �
&
*YEB�-W�&

'
L �
&

L �
�

c �c & ' �c ���c 'c � 9' & +41:,

EYs ��*Yu
�
�� '

L �
,

L �
�

c � ' �c ���c' +41;,
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Vxssrvrqv pdlqwhqdqw txh ohv djhqwv sxlvvhqw ìfkdqjhu1 Hq sduwlfxolhu/

hw srxu soxv gh vlpsolflwì lqwìuhvvrqv0qrxv ã xq djhqw/ o*djhqw 4/ srxu ohtxho

od irqfwlrq g*xwlolwì +414, shxw vh uììfuluh LE��c �2�1 Fhw djhqw surgxlw ghx{

elhqv/ hw ohv irqfwlrqv gh surgxfwlrq vrqw grqqìhv sdu +41<, hw +4143,

+� ' s�Eu�� +41<,

+2 ' s2Eu2� +4143,

Vxssrvrqv tx*lo vrlw vsìfldolvì gdqv od surgxfwlrq gx elhq �c hw txh od

whfkqrorjlh vrlw olqìdluh1 Vrlw b/ oh udssruw g*ìfkdqjh hqwuh ohv ghx{ elhqv1

O*ìfkdqjh hvw dydqwdjhx{ vl b : s �
�
*s �

2
1 Hq ìfkdqjhdqw/ o*djhqw dwwhlqw xq

qlyhdx g*xwlolwì vxsìulhxu1

Vxssrvrqv pdlqwhqdqw txh o*ìfkdqjh vrlw frþwhx{/ hw tx*lo h{lvwh xq frþw

�{h dvvrflì ã fh ghuqlhu/ txhotxh vrlw ohv txdqwlwìv ìfkdqjìhv/ qrwì l1 Ohv

frqglwlrqv gx suhplhu ruguh vrqw grqqìhv sdu +4144,1 Gdqv fhwwh ìfrqrplh/ lo

shxw íwuh prqwuì txh o*ìfkdqjh hvw dydqwdjhx{ vl b : s �
�
*s �

2
nEs�EK����

�
�3�l/

dyhf ��
�
/ od frqvrppdwlrq rswlpdoh gx elhq 4 hq vlwxdwlrq g*dxwduflh1 Txdqg

o*ìfkdqjh hvw frþwhx{/ o*lqglylgx yhxw dyrlu xqh frpshqvdwlrq +phvxuìh hq

xqlwì gx elhq 4, srxu sd|hu oh frþw gh wudqvdfwlrq1 Vl l hvw wurs lpsruwdqw/

o*ìfkdqjh q*d sdv olhx/ hw o*ìfrqrplh uhvwh hq vlwxdwlrq g*dxwduflh1

L
�

��

L
�

�2

' b +4144,

Vl pdlqwhqdqw ohv frþwv vrqw sursruwlrqqhov ã o*ìfkdqjh/ f*hvw0ã0gluh vl oh

whpsv qìfhvvdluh ã o*ìfkdqjh hvw sursruwlrqqho dx yroxph ìfkdqjì +4145,/ ohv

frqglwlrqv gx suhplhu ruguh ghylhqqhqw +4146,/ hw o*ìfkdqjh qh suhqg sodfh

txh vl b : s �
�
*s �

2
n E� n ks �

�
�� Oh jdlq gh o*ìfkdqjh vh uìgxlw/ hw oh uds0

sruw g*ìfkdqjh qìfhvvdluh srxu tx*lo | dlw ìfkdqjh dxjphqwh dyhf oh yroxph

ìfkdqjì1 Soxv rq ìfkdqjh/ soxv rq sd|h xq frþw gh wudqvdfwlrq/ hw soxv rq
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h{ljh xqh frpshqvdwlrq1 Sdu udssruw ã od vlwxdwlrq suìfìghqwh/ rq vh uds0

surfkh gh od vlwxdwlrq g*dxwduflh1 O*xwlolwì gìfurñw dx ixu hw ã phvxuh txh ohv

frþwv gh wudqvdfwlrq dxjphqwhqw1

ue ' kEsEu��� ���c k : f +4145,

L
�

��

L
�

�2

'
b

E� n ks ��
+4146,

Dlqvl/ wrxw fh txl yd srxyrlu glplqxhu ohv frþwv gh wudqvdfwlrq/ yd dxj0

phqwhu o*ìfkdqjh/ hw grqf dxjphqwhu o*xwlolwì1

O*xwlolvdwlrq g*xq elhq frpph lqwìupìgldluh yd dyrlu xq who u÷oh1 Qrxv

dqdo|vrqv frpphqw/ hq suìvhqwdqw gh idêrq gìwdlooìh/ ohv frþwv gh wudqvdfwlrq

frqvlgìuìv1 Ghx{ w|shv gh frþwv gh wudqvdfwlrq dssdudlvvhqw gdqv o*ìfrqrplh

gh wurf = ohv frþwv g*dvvxudqfh/ hw ohv frþwv g*ìfkdqjh1

Ohv frþwv g*dvvxudqfh frpsuhqqhqw ghv frþwv gh yìul�fdwlrq gh od txd0

olwì hw ghv frþwv gh gìwhuplqdwlrq gh od ydohxu +ìwdeolvvhphqw gx udssruw

g*ìfkdqjh,1 Hq h�hw/ gdqv xqh ìfrqrplh gh wurf/ vl o*djhqw hvw hqjdjì gdqv

xqh fkdñqh gh wudqvdfwlrq grqw od orqjxhxu hvw vxsìulhxuh ã ghx{/ hw v*lo yhxw

dyrlu o*dvvxudqfh g*dyrlu vrq elhq gìvluì ã od �q/ lo grlw ã fkdtxh ìwdsh yìul�hu

od txdolwì gx elhq dffhswì gh idêrq lqwhupìgldluh1 Gh soxv lo grlw/ ã fkdtxh

ìwdsh/ ìwdeolu oh udssruw g*ìfkdqjh hqwuh od pdufkdqglvh gìwhqxh hw od pdu0

fkdqglvh ìfkdqjìh1 Gdqv fhw ìfkdqjh lqgluhfw/ xwlolvhu gh idêrq lqwhupìgldluh

xq elhq rx dfwli grqw od ydohxu hw od yìul�fdwlrq gh od txdolwì shxyhqw íwuh

yìul�ìhv ã edv sul{/ shuphw g*ìfrqrplvhu ghv uhvvrxufhv1 Gh soxv xwlolvhu xq

who elhq/ shuphw gh whqguh yhuv xqh fkdñqh gh wudqvdfwlrq grqw od orqjxhxu

hvw gh wurlv1 Hq�q gh idêrq vlplodluh ã Euxqqhu hw Phow}hu +4<:4,/ o*xwlolvdwlrq

g*xq elhq frpph lqwhupìgldluh ghv ìfkdqjhv shuphw gh uìgxluh oh qrpeuh gh

udssruwv g*ìfkdqjh ã gìwhuplqhu1 Gdqv fhwwh dqdo|vh/ ohv ghwwhv/ surphvvhv
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gh sd|hu/ qh vrqw sdv xwlolvìhv frpph prqqdlh/ ohv frþwv gh yìul�fdwlrq gh

od txdolwì ìwdqw wurs lpsruwdqwv1

Ohv frþwv g*ìfkdqjh vrqw ohv frþwv gluhfwhphqw dvvrflìv ã o*ìfkdqjh/ uh0

fkhufkh gx fr0frqwudfwdqw/ pdufkdqgdjh1 Xwlolvhu xq elhq gdqv o*ìfkdqjh/

shuphw gh vxuprqwhu oh sureoëph gþ ã o*devhqfh gh grxeoh fròqflghqfh +gì0

wdlooìh gdqv od vhfwlrq vxlydqwh,/ hw grqf dxvvl g*ìfrqrplvhu ghv uhvvrxufhv1

Dlqvl/ srxu Wkruqwrq +5333,/ frpph gdqv o*dssurfkh gh Euxqqhu hw Phow0

}hu +4<:4,/ od prqqdlh hvw gìwhqxh srxu vxuprqwhu xq fhuwdlq qrpeuh gh

sureoëphv hq ìfrqrplh gh wurf1 Oh pìfdqlvph shuphwwdqw oh sdvvdjh g*xqh

ìfrqrplh gh wurf ã xqh ìfrqrplh prqìwdluh hvw grqf sxuhphqw hqgrjëqh1 Fh

txl idlw od vsìfl�flwì prqìwdluh q*hvw grqf sdv vd irqfwlrq gh uìvhuyh gh yd0

ohxu/ pdlv soxw÷w vd irqfwlrq g*lqwhupìgldluh ghv ìfkdqjhv1 Hq�q/ dx ixu hw ã

phvxuh txh oh pr|hq gh sdlhphqw vh jìqìudolvh gdqv o*ìfrqrplh/ od surgxfwlrq

gh fh pr|hq gh sdlhphqw grlw dxjphqwhu1 D whuph/ srxu soxv g*h!flhqfh/ oh

elhq hvw uhpsodfì sdu xq dfwli/ d|dqw oh píph u÷oh gdqv o*ìfrqrplh1 Fhw dfwli

hvw gìwhqx srxu vrq u÷oh gdqv o*ìfkdqjh/ hw dxvvl sdufhtxh o*lqyhvwlvvhphqw qì0

fhvvdluh ã od yìul�fdwlrq gh od txdolwì hvw lqiìulhxu dx{ dxwuhv dfwliv1 O*dqdo|vh

gh od prqqdlh �gxfldluh q*hvw tx*xq surorqjhphqw gh o*dqdo|vh gh od prqqdlh

hq wdqw txh pdufkdqglvh/ hw od prqqdlh hvw xq vxevwlwxw hq lqirupdwlrq1

416 Prqqdlh hw grxeoh fròqflghqfh

D od gl�ìuhqfh ghv dxwhxuv suìfìghqwv/ Rvwur| hw Vwduu +4<<3, sursrvhqw

g*ìwxglhu od prqqdlh gdqv xq fdguh g*ìtxloleuh jìqìudo/ hw uholhqw o*xwlolvdwlrq

gh od prqqdlh hw o*dqqxodwlrq ghv h{fëv gh ghpdqghv +yrlu dxvvl Qlhkdqv

+4<9<,,1 Sdu udssruw dx prgëoh g*Duurz0Gheuhx/ gdqv ohtxho od prqqdlh q*d

dxfxqh xwlolwì/ o*ìfrqrplh ìwdqw rujdqlvìh dxwrxu gh pdufkìv ã whuph/ f*hvw ã
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od irlv od gìfhqwudolvdwlrq ghv gìflvlrqv ìfrqrpltxhv/ dlqvl txh od vsìfl�flwì

g*xqh ìfrqrplh gh wurf txl yrqw jìqìuhu oh ehvrlq gh prqqdlh1 Rvwur| hw Vwduu

+4<<3,/ v*dssx|dqw vxu Rvwur| +4<:6,/ Rvwur| hw Vwduu +4<:7, uhsuhqqhqw od

qrwlrq g*xqh frqwudlqwh �txlg sur txr�/ gìmã suìvhqwh fkh} Mhyrqv +4;:8,

hw Phqjhu +4;<5,1 O*ìfkdqjh gluhfw/ fdudfwìulvdqw o*ìfrqrplh gh wurf q*hvw

idlvdeoh txl v*lo | d grxeoh fròqflghqfh ghv ehvrlqv/ ohv ghx{ fr0frqwudfwdqwv

yrxodqw h{dfwhphqw fh txh o*dxwuh sursrvh1 Fhwwh grxeoh fròqflghqfh d|dqw hq

uìdolwì shx gh fkdqfh gh vh surgxluh/ ohv djhqwv rqw lqwìuíw ã fdvvhu o*ìfkdqjh

gluhfw/ hw ã dffhswhu xq pr|hq gh sdlhphqw lqwhupìgldluh = f*hvw od prqqdlh1

Frpph gdqv ohv prgëohv lqirupdwlrqqhov/ f*hvw od irqfwlrq wudqvdfwlrqqhooh

gh od prqqdlh txl yd íwuh dx frhxu gh o*dqdo|vh1 Rvwur| hw Vwduu +4<<3,/

qrwhqw txh ohv prgëohv wkìrultxhv gh prqqdlh txl qh vh fhqwuhqw sdv vxu

fhwwh irqfwlrq/ qh shxyhqw sdv fdswhu od vsìfl�flwì prqìwdluh1 Od irqfwlrq gh

uìvhuyh gh ydohxu gh od prqqdlh q*hvw sdv devhqwh/ pdlv qh frqglwlrqqh txh

oh fkrl{ gh o*dfwli rx gx elhq xwlolvì frpph prqqdlh1

D od gl�ìuhqfh ghv prgëohv lqirupdwlrqqhov/ o*dqdo|vh qh uhtxlëuh sdv gh

frþwv gh wudqvdfwlrq srxu h{soltxhu o*dssdulwlrq g*xq elhq frpph lqwhupì0

gldluh1 Hq h�hw/ gdqv fhv ghuqlhuv/ o*devhqfh gh grxeoh fròqflghqfh hvw lpsol0

flwh/ pdlv o*djhqw d od srvvlelolwì gh gìshqvhu ghv uhvvrxufhv srxu wurxyhu xq

djhqw dyhf ohtxho ìfkdqjhu1 Lfl/ fhwwh srvvlelolwì q*h{lvwh sdv/ fdu ohv djhqwv vh

uhqfrqwuhqw sdu sdluh1 O*lqirupdwlrq vxu ohv whuphv gh o*ìfkdqjh hvw grqf uì0

yìoìh dx ghuqlhu prphqw/ f*hvw0ã0gluh dx prphqw rü ohv djhqwv vh uhqfrqwuhqw1

O*djhqw qh shxw sdv lqyhvwlu ã sulrul hq lqirupdwlrq1 Od vwudwìjlh hvw grqf

g*ìfkdqjhu/ v*lo | d grxeoh fròqflghqfh/ rx gh qh sdv ìfkdqjhu1 Dffhswhu xq

lqwhupìgldluh ghv ìfkdqjhv dx olhx gx elhq �qdo/ qh yd sdv edlvvhu ohv frþwv gh

wudqvdfwlrq/ pdlv vlpsohphqw uhqguh o*ìfkdqjh idlvdeoh1 Fhwwh orjltxh vhud uh0

sulvh gdqv ohv prgëohv gh survshfwlrq1 Qrxv suìvhqwrqv pdlqwhqdqw hq gìwdlo
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oh prgëoh g*Rvwur| hw Vwduu +4<<3,1

O*lgìh gh edvhu o*lqwurgxfwlrq gh od prqqdlh vxu od qrwlrq gh grxeoh fròq0

flghqfh/ hw vxu od frqwudlqwh txlg sur txr v*dssxlhqw grqf vxu ohv wudydx{

gh Mhyrqv +4;:8, hw Phqjhu +4;<5,1 Srxu Mhyrqv +4;:8,/ od frruglqdwlrq ghv

ìfkdqjhv hqwuh ohv djhqwv hvw hq h�hw od sulqflsdoh udlvrq srxu txh fhv ghuqlhuv

xwlolvhqw xq elhq frpph lqwhupìgldluh ghv ìfkdqjhv/ f*hvw0ã0gluh frpph prq0

qdlh1 Lo qrwh txh/ vdqv pr|hq g*ìfkdqjh/ o*ìfkdqjh gluhfw q*hvw srvvleoh txh

v*lo | d grxeoh fròqflghqfh ghv ehvrlqv/ fh txl d shx gh fkdqfh gh vh surgxluh1

Od prqqdlh grlw grqf shuphwwuh gh vxuprqwhu oh sureoëph gh grxeoh fròqfl0

ghqfh1 Fhwwh uhpdutxh frqvwlwxh oh srlqw gh gìsduw gh o*dqdo|vh g*Rvwur| hw

Vwduu +4<<3,1 Gdqv xqh ìfrqrplh gh wurf/ oh sureoëph gh grxeoh fròqflghqfh

dssdudñw gëv txh oh qrpeuh gh elhqv hw oh qrpeuh g*djhqwv hvw vxsìulhxu ã

wurlv1 Ohv djhqwv vh uhqfrqwudqw sdu sdluh/ lo h{lvwh xq sureoëph gh vxugìwhupl0

qdwlrq1 Srxu looxvwuhu fhfl/ vxssrvrqv xqh ìfrqrplh frpsrvìh gh wurlv djhqwv/

�c�c�/ dyhf %�c %� c %� hw +�c +� c +� uhvshfwlyhphqw ohv sdqlhuv gìvluìv hw ohv

sdqlhuv r�huwv grqqìv sdu +4147,/ dyhf R ' E�c �c ���

%� ' E�c fc f�c %� ' Efc�c f�c %� ' Efc fc��c

+� ' Efc �c f�c +� ' Efcfc ��c +� ' E�c fcf��
+4147,

Gdqv fhwwh ìfrqrplh/ dxfxq ìfkdqjh qh shxw dyrlu olhx1 � yhxw ìfkdqjhu

dyhf �/ pdlv � qh gìvluh sdv fh txh grqqh �1 Lo suìihuhudlw ìfkdqjhu dyhf

�/ pdlv � yhxw fh txh sursrvh �1 Fh sureoëph shxw íwuh uìvrox vl txhotxhv

djhqwv ghwlhqqhqw xq elhq lqwhupìgldluh1 Sdu h{hpsoh/ vl � hvw grwì hq fh

elhq/ lo shxw ìfkdqjhu dyhf �/ sxlv hqvxlwh � dyhf �1 D o*ìtxloleuh ohv h{fëv

gh ghpdqgh vrqw qxov1 Iruphoohphqw/ vrlw xqh ìfrqrplh gh M djhqwv/ fkdtxh
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djhqw � ' �c ���cM d|dqw xqh irqfwlrq g*xwlolwì L �ES��1 Vrlw =

K� : f G oh yhfwhxu ghv grwdwlrqv gh o*djhqw �c

S� : f G oh yhfwhxu gh frqvrppdwlrq hvsìuì gh o*djhqw �c

%� : f G oh yhfwhxu gh yhqwhv qhwwhv gh o*djhqw �/ dyhf %� ' S� � K�c

+� : f G oh yhfwhxu g*dfkdwv qhwv gh o*djhqw �/ dyhf +� ' K� � S�c

R G oh yhfwhxu gh sul{1

O*djhqw � fkrlvl S�/ gh idêrq ã pd{lplvhu vrq xwlolwì/ vrlw +4148,

4@ LES�� +4148,

vrxv frqwudlqwh =

R � S� ' R � K��

Vl ohv sul{ vrqw ghv sul{ g*ìtxloleuh/
S

�
S� '

S
�
K�/ rx fh txl hvw ìtxl0

ydohqw/ ohv h{fëv gh ghpdqgh vrqw qxov +4149,1 Dx sul{ R +414:, hvw yìul�ì1

M[
�'�

%� '
M[
�'�

+� +4149,

R � %� ' R � +� +414:,

Ohv frqwudlqwhv +4149, hw +414:, uhtxlëuhqw txh oh wrwdo ghv dfkdwv ìtxloleuh

h{dfwhphqw oh wrwdo ghv r�uhv/ hw q*dvvxuhqw sdv gh uhvwulfwlrqv vxu ohv wudq0

vdfwlrqv lqglylgxhoohv1 Srxu dvvxuhu xq u÷oh ã od prqqdlh/ hq lqwurgxlvdqw oh

frqfhsw gh grxeoh fròqflghqfh/ lo hvw grqf qìfhvvdluh gh gì�qlu ghv frqwudlqwhv

vxssoìphqwdluhv1 Hq sduwlfxolhu/ ohv dfkdwv hw ohv r�uhv grlyhqw v*ìtxloleuhu

srxu fkdtxh wudqvdfwlrq lqglylgxhooh1 Txdqg ohv djhqwv vh uhqfrqwuhqw sdu

sdluh/ fh txh grqqh xq ghv djhqwv grlw fruuhvsrqguh h{dfwhphqw ã fh txh

uhêrlw o*dxwuh1 Rq lqwurgxlw grqf lfl/ xqh frqwudlqwh gh grxeoh fròqflghqfh =



416 Prqqdlh hw grxeoh fròqflghqfh 96

o*ìfkdqjh qh shxw vh idluh txh v*lo | d grxeoh fròqflghqfh/ rx txh vl xq pr|hq

g*ìfkdqjh hvw lqwurgxlw1

Vrlw g oh qrpeuh g*ìfkdqjhv gdqv xqh sìulrgh grqqìh/ g ghydqw íwuh

dx prlqv ìjdo dx qrpeuh g*djhqwv prlqv xq1 Dx gìexw gh fkdtxh ìfkdqjh

&c & ' �c ���cgc o*r�uh g*xq djhqw � hvw �&
�c hw od yduldwlrq gh vhv gìwhqwlrqv

hqwuh & hw &n� hvw @&� ' �&n�

�
��&

�1 Vxssrvrqv tx*ã o*ìfkdqjh &/ ghx{ djhqwv

vh uhqfrqwuhqw/ o*djhqw � hw o*djhqw �1 Ghv hqwuìhv srvlwlyhv gdqv oh yhfwhxu

@&� vljql�h tx*lo | d ìfkdqjh gh � yhuv �/ hw lqyhuvhphqw1 Dsuëv o*ìfkdqjh/ hq

& n �/ o*djhqw � ghwlhqw grqf �&n�

�
' @&� n �&

�/ hw o*djhqw �/ �
&n�
� ' @&� n �&

� 1

Srxu txh od prqqdlh vrlw lqwurgxlwh gdqv fhwwh ìfrqrplh/ wurlv frqwudlqwhv

grlyhqw íwuh sodfìhv vxu @&� hw @
&
� �

�&
� n @&� : fc �&

� n @&� : f +414;,

@&� ' �@&� +414<,

R � @&� ' f ' R � @&� +4153,

Ohv frqwudlqwhv +414;,/ +414<,/ +4153, vrqw uhodwlyhv ã o*ìfkdqjh elodwìudo1 Uhv0

shfwlyhphqw/ hoohv vwlsxohqw txh/ +4, lo q*hvw sdv srvvleoh gdqv fhwwh ìfrqrplh

gh gìwhqlu xqh ydohxu qìjdwlyh g*xq elhq/ hq g*dxwuhv whuphv/ ohv ghwwhv vrqw

h{foxhv gdqv oh surfhvvxv g*ìfkdqjh/ +5, gdqv oh surfhvvxv g*ìfkdqjh/ ohv elhqv

vrqw uhêxv rx grqqìv/ +6, rq qh shxw ìfkdqjhu txh ghv ìtxlydohqwv/ hq g*dxwuhv

whuphv/ vl ohv ghx{ ehvrlqv qh vh fruuhvsrqghqw sdv/ lo q*| d sdv g*ìfkdqjh1

Fhwwh ghuqlëuh frqwudlqwh fruuhvsrqg grqf ã od sulvh hq frpswh gh od grxeoh

fròqflghqfh gdqv xq prgëoh g*ìfkdqjh gìfhqwudolvì1 D od �q gh od sìulrgh/ oh

uìvxowdw gh o*ìfkdqjh srxu xq djhqw � hvw grqf
Sg

&'�
@&�/ hw lo | d ìtxloleuh/

f*hvw0ã0gluh qxoolwì ghv h{fëv gh ghpdqgh vl +4154, hvw yìul�ì ;� 5 i�c ���cMj�

g[
&'�

@&� ' %� � +� +4154,
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Lo | d ìtxloleuh vxu xqh sìulrgh grqqìh/ vl ã od �q gh od sìulrgh/ txhotxh vrlw

o*djhqw/ vrq h{fëv gh ghpdqgh hvw qxo1 Od txhvwlrq hvw grqf gh vdyrlu vl +4154,

hvw frpsdwleoh dyhf ohv frqwudlqwhv +414;, ã +4154,1 V*lo | d frpsdwlelolwì/ xq

lqwhupìgldluh gh o*ìfkdqjh q*hvw sdv uhtxlv/ vlqrq/ vdqv lqwurgxfwlrq g*xq

lqwhupìgldluh/ ohv h{fëv gh ghpdqgh vrqw qrq qxov hq �q gh sìulrgh1 Gdqv

fh ghuqlhu fdv/ od prqqdlh dssdudñw1 D sduwlu gh vl{ wkìruëphv/ Rvwur| hw

Vwduu gìprqwuhqw ohv wurlv fkrvhv vxlydqwhv +qrxv qh qrxv lqwìuhvvrqv lfl tx*ã

o*ìfrqrplh prqìwdluh/ hw qrq ã o*ìfrqrplh gh fuìglw, =

� Lo q*hvw jìqìudohphqw sdv srvvleoh g*dyrlu od qxoolwì ghv h{fëv gh gh0

pdqgh dx erxw g*xqh vhxoh sìulrgh vdqv prqqdlh1 +Wkìruëph 5,1

� Od qxoolwì ghv h{fëv gh ghpdqgh uhtxlëuh ehdxfrxs soxv g*xqh sìulrgh

gdqv xqh ìfrqrplh vdqv prqqdlh1 +Wkìruëph 4/ 8 hw 9,1

� Od prqqdlh dxwrulvh od qxoolwì ghv h{fëv gh ghpdqgh dx erxw g*xqh

vhxoh sìulrgh1 +Wkìruëphv 6 hw 7,1

Ohv ghx{ suhplhuv uìvxowdwv vrxoljqhqw o*lqh!flhqfh gh o*ìfrqrplh gh wurf1

Gdqv xqh whooh ìfrqrplh/ o*djhqw shxw sduyhqlu ã rewhqlu vrq yhfwhxu gh

frqvrppdwlrq vrxkdlwì S�/ pdlv dx erxw gh soxvlhxuv sìulrghv g*ìfkdqjhv/

ã fdxvh gx sureoëph gh grxeoh fròqflghqfh1 Hq dffhswdqw gdqv o*ìfkdqjh

xq lqwhupìgldluh srxu sdoolhu ã fh sureoëph/ uìvxowdw 6/ lo duulyh/ hq xqh

vhxoh sìulrgh ã dqqxohu vhv h{fëv gh ghpdqgh/ hw grqf ã uìdolvhu vrq sodq gh

frqvrppdwlrq1

Rvwur| hw Vwduu +4<<3, irqghqw grqf ohxu dqdo|vh gh od wkìrulh prqìwdluh

vxu o*lqh!flhqfh gx wurf hq hqylurqqhphqw gìfhqwudolvì1 Ohv djhqwv q*d|dqw

sdv gh frqqdlvvdqfh d sulrul ghv suìiìuhqfhv gh o*djhqw tx*lov yrqw uhqfrqwuhu

vh khxuwhqw dx sureoëph gh od grxeoh fròqflghqfh ghv ehvrlqv1 Od uìdolvdwlrq

ghv sodqv gh frqvrppdwlrq hvw srvvleoh/ pdlv hvw wuëv frþwhxvh hq whpsv1 Fh

prgëoh irxuqlw xqh edvh wkìrultxh iruwh srxu h{soltxhu od prqqdlh/ hw srxu
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ìwxglhu od vsìfl�flwì prqìwdluh1 Nrfkhuodnrwd +4<<;, prqwuh tx*hq uìdolwì/

gdqv fh jhquh gh prgëoh/ od prqqdlh q*hvw hq idlw ulhq g*dxwuh tx*xqh pìprluh

ghv ìfkdqjhv1

417 Od prqqdlh gdqv ohv prgëohv gh survshf0

wlrq

Ohv prgëohv gh survshfwlrq/ gìyhorssìv sdu N|lrwdnl hw Zuljkw +4<;</

4<<4/ 4<<5/ 4<<6,/ Wuhmrv hw Zuljkw +4<<6/ 4<<8,/ Vkl +4<<8, hw Ulwwhu +4<<8,

shxyhqw íwuh dqdo|vìv frpph xqh h{whqvlrq gx prgëoh Mrqhv0Rk/ ìoderuì sdu

Mrqhv +4<:9, hw fruuljì sdu Rk +4<;<,1 Sdu udssruw dx{ wudydx{ suìfìghqwv/

prgëohv lqirupdwlrqqhov hw prgëoh g*Rvwur| hw Vwduu +4<<3,/ fhv prgëohv

uhsuhqqhqw xq qlyhdx g*dqdo|vh vlplodluh1 Hq sduwlfxolhu lov vh fhqwuhqw vxu

xqh irqfwlrq wudqvdfwlrqqhooh gh od prqqdlh gdqv xq xqlyhuv gìfhqwudolvì1

O*xwlolvdwlrq g*xq elhq/ rx g*xq dfwli frpph prqqdlh uìvxowh g*xq surfhvvxv

hqgrjëqh/ gìfrxodqw gh o*dfwlrq qrq frqfhuwìh ghv djhqwv ìfrqrpltxhv1 Sdu

frqwuh/ píph v*lov vrxoljqhqw o*lpsruwdqfh ghv prgëohv suìfhghqwv txdqw ã

o*h{solfdwlrq gx ehvrlq gh prqqdlh/ lov qrwhqw txh oh surfhvvxv frqgxlvdqw ã

o*ìphujhqfh gx elhq/ vd jìqìudolvdwlrq hw vrq ìyroxwlrq hvw wuëv lqvx!vhpphqw

ìwxglìv1 F*hvw oh srlqw gh gìsduw gh ohxu dqdo|vh txl shxw íwuh uìvxpìh sdu

ohv wurlv uhpdutxhv gh Phqjhu +4;<5, =

� Od yrorqwì g*dffhswhu gh od prqqdlh gìshqg ghv dqwlflsdwlrqv vxu od

píph yrorqwì gh od sduw g*dxwuhv djhqwv/

� O*ìyroxwlrq g*xq pr|hq gh sdlhphqw jìqìudohphqw dffhswì hqjoreh xq

surfhvvxv g*dssuhqwlvvdjh txl suhqg ghv jìqìudwlrqv/

� O*ìphujhqfh gh od prqqdlh gìfrxoh g*xq frpsruwhphqw qrq frqfhuwì
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ghv lqglylgxv1

Qrxv frpphqêrqv sdu suìvhqwhu oh prgëoh gh Mrqhv0Rk/ sxlv ohv prgëohv

gh survshfwlrq1

41714 Xq prgëoh suìfxuvhxu = oh prgëoh gh Mrqhv0Rk

Fh prgëoh dqdo|vh o*ìphujhqfh g*xq pr|hq gh sdlhphqw jìqìudohphqw df0

fhswì ã sduwlu ghv frpsruwhphqwv gh pd{lplvdwlrq qrq frqfhuwìv1 Lo fkhufkh

dlqvl ã h{soltxhu srxutxrl xqh ìfrqrplh gh wurf edvfxoh gdqv xqh ìfrqrplh

prqìwdluh1 Frpph gdqv ohv prgëohv lqirupdwlrqqhov/ od prqqdlh hvw gìwh0

qxh fdu hooh shuphw g*ìfrqrplvhu ghv uhvvrxufhv/ soxv sduwlfxolëuhphqw gx

whpsv qìfhvvdluh ã o*ìfkdqjh1 Gdqv xqh ìfrqrplh gìfhqwudolvìh ohv djhqwv rqw

xqh lqirupdwlrq lpsduidlwh/ hq sduwlfxolhu lov qh vdyhqw sdv dyhf txl ìfkdqjhu1

Sdu frqwuh/ lov vdyhqw tx*xq ìtxloleuh hvw srvvleoh/ f*hvw0ã0gluh txh ohv h{fëv gh

ghpdqgh shxyhqw íwuh qxov1 Fkdtxh djhqw yd frqvwuxluh xq v|vwëph gh sured0

elolwìv vxemhfwlyhv dvvrflìhv ã ghv vwudwìjlhv g*ìfkdqjh gluhfwhv rx lqgluhfwhv/

srxu uìdolvhu ohxu sodq gh frqvrppdwlrq1 Lov yrqw doruv fkrlvlu od vwudwìjlh

+�{h srxu Mrqhv/ frqglwlrqqhooh srxu Rk,/ plqlplvdqw oh whpsv qìfhvvdluh

ã o*ìfkdqjh1 Dffhswhu xq elhq lqwhupìgldluh gdqv o*ìfkdqjh yd dxjphqwhu od

suredelolwì vxemhfwlyh gh uìdolvhu oh sodq hw grqf edlvvhu oh whpsv qìfhvvdluh

dvvrflì ã fh ghuqlhu1 Dx whuph g*xq surfhvvxv g*dssuhqwlvvdjh/ o*ìfrqrplh gh

wurf edvfxoh gdqv xqh ìfrqrplh prqìwdluh1 Wrxwhirlv/ txhotxhv elhqv vrqw

hqfruh ìfkdqjìv gh idêrq gluhfwh1

Gdqv oh prgëoh gh Mrqhv0Rk/ fkdtxh lqglylgx gdqv o*ìfrqrplh surgxlw

+rx d hq grwdwlrq, xq elhq xqltxh1 Frpph vrq xwlolwì gìshqg g*xq sdqlhu gh

frqvrppdwlrq hw gx orlvlu/ lo grlw ìfkdqjhu1 Fhshqgdqw/ o*ìfkdqjh hvw frþwhx{

hq whuph gh whpsv sxlvtxh o*djhqw qh vdlw sdv dyhf txl ìfkdqjhu1 Lfl/ xq vhxo

w|sh gh frþw gh wudqvdfwlrq hvw lqwurgxlw txl hvw xq frþw gh uhfkhufkh gx fr0
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frqwudfwdqw1 O*djhqw d oh fkrl{/ vrlw gh v*hqjdjhu gdqv xqh vwudwìjlh g*ìfkdqjh

gluhfwh +� frqwuh �,/ vrlw g*xwlolvhu xq rx soxvlhxuv lqwhupìgldluhv ghv ìfkdqjhv

+sdu h{hpsoh � frqwuh &/ sxlv & frqwuh �,1 Lo �{h vd vwudwìjlh d sulrul/ dydqw

g*hqwuhu vxu oh pdufkì/ hw fkhufkh vxu fh ghuqlhu ã od uìdolvhu1 O*djhqw pd{lplvh

grqf vrq xwlolwì hw plqlplvh oh frþw gh uhfkhufkh gx sdqlhu hvsìuì1 Vxu oh

pdufkì o*djhqw uhqfrqwuh doìdwrluhphqw ghv djhqwv hw q*hq vruw txh oruvtxh

vd vwudwìjlh hvw uìdolvìh1 Srxu gì�qlu d sulrul vd vwudwìjlh g*ìfkdqjh/ o*djhqw

gì�qlw xq hqvhpeoh gh suredelolwìv vxemhfwlyhv R ' ER
�
c ���c R?� gì�qlhv frpph

ohv suredelolwìv tx*xq lqglylgx yhxlooh dfkhwhu rx yhqguh xq elhq sduwlfxolhu1

Gdqv oh prgëoh gh Mrqhv0Rk fh txh yhxw xq lqglylgx/ hw fh tx*lo yd r�ulu

hq ìfkdqjh hvw frqvlgìuì frpph vwdwlvwltxhphqw lqgìshqgdqw1 Od suredelolwì

vxemhfwlyh tx*xq lqglylgx uhqfrqwuì doìdwrluhphqw vrxkdlwh ìfkdqjhu � frqwuh

� hvw grqf R�R� 1

Oh frþw gh wudqvdfwlrq vxemhfwli srxu xq lqglylgx vrxkdlwdqw ìfkdqjhu �

frqwuh � hvw grqf +4155,/ txl shxw íwuh lqwhusuìwì frpph oh qrpeuh g*djhqwv

uhqfrqwuìv dydqw txh od wudqvdfwlrq qh sxlvvh dyrlu olhx1

�

R�R�
+4155,

D sulrul/ o*djhqw vrxkdlwdqw ìfkdqjhu � frqwuh � d ghx{ rswlrqv = vrlw xq

ìfkdqjh gluhfw dyhf xq frþw gh wudqvdfwlrq �

R�R�
/ vrlw xq ìfkdqjh lqgluhfw/ sdu

h{hpsoh hq ghx{ ìwdshv txl frqvlvwh ã ìfkdqjhu � frqwuh & sxlv & frqwuh �1

Oh frþw dvvrflì ã fhwwh rsìudwlrq hvw +4156, =

�

R�R&
n

�

R&R�
+4156,

Vrlw oh elhq ?/ dyhf od suredelolwì R? pd{lpdoh who txh R& G R? ' 4@ iR&j1

Plqlplvhu oh frþw gh wudqvdfwlrq gdqv oh fdv g*xq ìfkdqjh lqgluhfw uhylhqw ã

plqlplvhu +4157,/ grqf ã fkrlvlu frpph lqwhupìgldluh ghv ìfkdqjhv oh elhq
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grqw od suredelolwì hvw od soxv lpsruwdqwh +qrwrqv txh gdqv xqh vwudwìjlh

g*ìfkdqjh lqgluhfw/ od fkdñqh pd{lpdoh qh shxw íwuh txh gh ghx{,1

4�?
&

�
�

R�R&
n

�

R&R�

�
'

�

R�R?
n

�

R?R�
+4157,

Dlqvl xq elhq lqwhupìgldluh ghv ìfkdqjhv vhud fkrlvl vl +4158, rx +4159, hvw

yìul�ì/ f*hvw0ã0gluh v*lo hvw prlqv frþwhx{ hq whuph gh whpsv gh sdvvhu sdu xq

lqwhupìgldluh txh sdu o*ìfkdqjh gluhfw1

�

R�R�
:

�

R�R?
n

�

R?R�
+4158,

rx

R? : R� n R� +4159,

Vl +4158, rx +4159, hvw yìul�ìh srxu xq qrpeuh lpsruwdqw gh elhqv gdqv o*ìfr0

qrplh/ ? ghylhqw xq pr|hq g*ìfkdqjh1 Lo q*hvw sdv irufìphqw jìqìudohphqw

dffhswì/ fdu srxu fhuwdlqv elhqv/ lo shxw íwuh soxv lqwìuhvvdqw gh sdvvhu sdu oh

wurf1

Dqdo|vrqv pdlqwhqdqw od prqqdlh dx qlyhdx gh o*ìfrqrplh1 Vrlw L xqh

pdwulfh fduuìh hw v|pìwultxh grqw o*ìoìphqw ��� uhsuìvhqwh od iudfwlrq g*lqgl0

ylgxv yrxodqw ìfkdqjhu gh idêrq �qdoh � frqwuh �1 Od iudfwlrq wrwdoh yrxodqw

ìfkdqjhu � frqwuh � gh idêrq �qdoh hvw +415:, =

�� '
[
�

��� '
[
�

��� +415:,

dyhf =S
�
��� '

S
�
���/ o*ìtxloleuh gh pdufkì1

Od iudfwlrq r gh shuvrqqhv fkrlvlvvdqw g*ìfkdqjhu � frqwuh � hq vh vhuydqw

g*xq lqwhupìgldluh ghv ìfkdqjhv ? hvw +415;,1

r ' r ELc R� '
[

�c� who txh
R?:R�nR�

��� +415;,
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Od yduldeoh r hvw frpsulvh hqwuh f hw � � �?1 Vl r ' f/ oh wurf hvw soxv

h!flhqw txh od prqqdlh srxu wrxv ohv elhqv1 Vl r ' ���?/ wrxv ohv ìfkdqjhv vh

irqw yld od prqqdlh1 + Qrwrqv txh r q*hvw mdpdlv ìjdo ã �/ sxlvtxh R? : R�nR�

q*hvw mdpdlv yìul�ì srxu � ' ? rx � ' ?/ fh txl fruuhvsrqg dx{ ìfkdqjhv

gluhfwv gh ?1, Gdqv xq fdguh g*dqwlflsdwlrqv udwlrqqhoohv/ R ' ^/ od frqglwlrq

R? : R� n R� vh uìhfulw ^? : ^� n ^�/ hw r ghylhqw +415<,1

r ' r ELc R� '
[

�c� who txh
^?:^�n^�

��� +415<,

Ilqdohphqw/ lo q*| d grqf sdv gh jdudqwlh txh r dwwhljqh � � �?/ hw lo h{lvwh

soxvlhxuv ydohxuv g*ìtxloleuh srxu r1

Rk +4<;<, fulwltxh od �{lwì d sulrul gh od vwudwìjlh g*ìfkdqjh/ hw od uhp0

sodfh sdu xqh vwudwìjlh g*ìfkdqjh frqglwlrqqhooh = ohv djhqwv gì�qlvvhqw xqh

vwudwìjlh g*ìfkdqjh hq irqfwlrq gx w|sh g*djhqwv tx*lov uhqfrqwuhqw1 Oh frþw

gh wudqvdfwlrq dvvrflì ã o*ìfkdqjh lqgluhfw hq ghx{ ìwdshv ghylhqw +4163, =

�

R�ER� n R&�
n

�

R&R�

R&

R& n R�
'

�

R� n R&
n

�
�

R�
n

�

R�

�
+4163,

Oh suhplhu whuph uhsuìvhqwh oh qrpeuh gh shuvrqqhv hvsìuìhv oruv gh od suh0

plëuh ìwdsh gh o*ìfkdqjh txl wlhqw frpswh gh od suredelolwì gh uhqfrqwuhu vrlw

xq ìfkdqjlvwh dyhf oh elhq & vrlw xq ìfkdqjlvwh dyhf oh elhq �1 Vl o*ìfkdqjh

hvw idlw frqwuh xq elhq &/ xqh ghx{lëph ìwdsh hvw qìfhvvdluh/ uhsuìvhqwìh sdu

oh ghx{lëph whuph1

Gh idêrq vlplodluh/ plqlplvhu ohv frþwv gh wudqvdfwlrq uhylhqw ã fkrlvlu

frpph elhq &/ oh elhq d|dqw od soxv iruwh suredelolwì/ vrlw R?1

4�?
&

�
�

R� n R&

�
�

R�
n

�

R�

��
'

�

R� n R?

�
�

R�
n

�

R�

�
+4164,
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Sdu udssruw ã Mrqhv +4<:9,/ oh prgëoh gh Rk +4<;<, dxwrulvh ohv djhqwv ã

dffhswhu soxvlhxuv pr|hqv g*ìfkdqjh/ od fkdñqh gh wudqvdfwlrq lqgluhfwh srx0

ydqw íwuh vxsìulhxuh ã ghx{1 Lo gìprqwuh soxvlhxuv uìvxowdwv1 Suhplëuhphqw/

xqh vwudwìjlh g*ìfkdqjh frqglwlrqqhooh lqgluhfwh hvw wrxmrxuv phloohxuh tx*xqh

vwudwìjlh g*ìfkdqjh �{h lqgluhfwh1 Ghx{lëphphqw/ píph vl ohv djhqwv shxyhqw

dffhswhu soxvlhxuv elhqv gdqv o*ìfkdqjh/ vhxo oh elhq ? d|dqw od suredelolwì

pd{lpdoh ìphujh hw ghylhqw xq pr|hq g*ìfkdqjh jìqìudohphqw dffhswì1 Od

orqjxhxu pd{lpdoh gh od fkdñqh gh wudqvdfwlrq vhud grqf gh ghx{ +ìfkdqjh

hq ghx{ ìwdshv,/ hw o*djhqw vrxkdlwdqw ìfkdqjhu � frqwuh � dffhswh xq elhq

lqwhupìgldluh gëv txh +4165, hvw yìul�ì/ fh txl frqvwlwxh xqh frqglwlrq prlqv

uhvwulfwlyh txh od frqglwlrq R? : R� n R� gh Mrqhv +4<:9,1

R? : R� +4165,

Hq�q/ od iudfwlrq gh shuvrqqhv xwlolvdqw gh od prqqdlh frpph lqwhupìgldluh

gdqv o*ìfkdqjh hvw frpsulvh hqwuh E�3�?�

2
hw � � �? +4166, Rk +4<;<, prqwuh

tx*ã whuph/ o*ìfrqrplh frqyhujh yhuv xq qlyhdx xqltxh gh gìwhqwlrq gh prq0

qdlh1 Qrwrqv txh od prqqdlh q*hvw sdv xwlolvìh vl hw vhxohphqw vl od ghpdqgh

gx elhq ? hvw vhxohphqw xqh ghpdqgh �qdoh/ gdqv fh fdv �? ' �1

E�� �?�

2
	 r 	 � � �? +4166,

Dlqvl/ gdqv oh prgëoh gh Mrqhv0Rk/ od prqqdlh ìphujh gx idlw ghv vhxohv

irufhv gh pdufkì1 Fh uìvxowdw hvw edvì vxu od qìfhvvlwì srxu o*djhqw gh plqlpl0

vhu ohv frþwv gh uhfkhufkh gx fr0frqwudfwdqw1 Xwlolvhu xq elhq frpph prqqdlh

shuphw grqf g*ìfrqrplvhu gx whpsv1 Hq�q/ ohv h�hwv v*dxwruhqirufhqw/ dx ixu

hw ã phvxuh tx*lo vh gl�xvh gdqv o*ìfrqrplh1
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41715 Oh prgëoh gh Nl|rwdnl hw Zuljkw +4<<4,

Mxvtx*lfl/ qrxv qrxv vrpphv lqwhuhvvìv dx frqfhsw gh prqqdlh/ dx eh0

vrlq gh prqqdlh gdqv o*ìfkdqjh/ hw soxv sduwlfxolëuhphqw ã od prqqdlh pdu0

fkdqglvh/ hq gìodlvvdqw o*dqdo|vh gh od prqqdlh �gxfldluh1 Hq h�hw/ gdqv ohv

prgëohv lqirupdwlrqqhov gh Euxqqhu hw Phow}hu +4<:4, hw gdqv oh prgëoh gh

Wkruqwrq +5333,/ od prqqdlh �gxfldluh q*hvw txh oh surorqjhphqw gh od prq0

qdlh pdufkdqglvh/ hw q*hvw sdv prgìolvìh frpph whooh1 Hooh hvw xqh iruph soxv

h!flhqwh gh prqqdlh/ qh qìfhvvlwdqw txh wuëv shx gh frþwv srxu íwuh surgxlwh1

Dqdo|vhu od prqqdlh �gxfldluh/ hw vd ydohxu srvlwlyh/ qìfhvvlwh fhshqgdqw xqh

dqdo|vh vsìfl�txh/ sxlvtxh fhwwh ghuqlëuh hvw/ sdu gì�qlwlrq/ vdqv ydohxu lq0

wulqvëtxh/ hw q*hvw dgrvvìh ã ulhq +Zdoodfh +4<;3,,1 Sdu udssruw ã od prqqdlh

pdufkdqglvh xqh soxv judqgh lpsruwdqfh grlw íwuh grqqìh ã od qrwlrq g*df0

fhswdelolwì/ hw dx{ pìfdqlvphv g*dqwlflsdwlrq | frqgxlvdqw1 Hq h�hw/ gdqv

o*dqdo|vh hq whuph gh prqqdlh pdufkdqglvh/ od prqqdlh hvw gìwhqxh fdu hooh

shuphw gh vxuprqwhu xq fhuwdlq qrpeuh gh frþwv gh wudqvdfwlrqv1 Xq elhq/

ghmã h{lvwdqw/ dyhf xqh ydohxu lqwulqvëtxh/ ìphujh hw ghylhqw xq pr|hq gh

sdlhphqw jìqìudohphqw dffhswì1 O*h{lvwhqfh gh frþwv gh wudqvdfwlrq hvw xqh

frqglwlrq qìfhvvdluh hw vx!vdqwh srxu txh o*ìfrqrplh gh wurf gìfhqwudolvìh

edvfxoh gdqv xqh ìfrqrplh prqìwdluh1 Lo hvw grqf idlw devwudfwlrq ghv txd0

olwìv gx elhq/ fh ghuqlhu srvvìgdqw/ uhodwlyhphqw dx{ dxwuhv/ ghv phloohxuhv

txdolwìv hq whuph g*lqirupdwlrqv/ gh frþwv gh wudqvdfwlrq hwf1

Hq fh txl frqfhuqh od prqqdlh �gxfldluh/ ohv frþwv gh wudqvdfwlrqv vrqw

xqh frqglwlrq qìfhvvdluh ã vrq xvdjh pdlv sdv vx!vdqwh srxu vd ydorulvdwlrq1

Hq h�hw/ lo qh vx!w soxv txh od prqqdlh shuphwwh gh vxuprqwhu ghv iulfwlrqv/

pdlv lo idxw dxvvl txh fhwwh ghuqlëuh vrlw dffhswìh/ fh txl qìfhvvlwh o*ìwxgh gx

mhx ghv dqwlflsdwlrqv/ od prqqdlh q*ìwdqw dffhswìh txh vl ohv djhqwv dqwlflshqw
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tx*hooh oh vhud61

Srxu dqdo|vhu od prqqdlh �gxfldluh/ qrxv xwlolvrqv ohv prgëohv gh surv0

shfwlrq1 G*dxwuhv prgëohv hq wkìrulh prqìwdluh shxyhqw dxvvl íwuh xwlolvìv

srxu ìwxglhu od prqqdlh �gxfldluh/ qrwdpphqw ohv prgëohv ã jìqìudwlrqv lp0

eultxìhv +yrlu sdu h{hpsoh Zdoodfh +4<;3, rx Exoodug +4<<5,,/ rx hqfruh oh

prgëoh �wxuqslnh� gh Wrzqvhqg +4<;3,1 Fhv prgëohv/ ã o*lqyhuvh ghv prgëohv

gh survshfwlrq/ vrqw edvìv vxu od irqfwlrq gh uìvhuyh gh srxyrlu g*dfkdw gh

od prqqdlh1 Wrzqvhqg +4<;3, lqfuìphqwh fhwwh lgìh hq udmrxwdqw dx frqfhsw

gh whpsv xq frqfhsw g*ìorljqhphqw gdqv o*hvsdfh ghv djhqwv1 Vfkìpdwltxh0

phqw/ gdqv ohv prgëohv ã jìqìudwlrqv lpeultxìhv/ ohv lqglylgxv ylyhqw ghx{

sìulrghv +sdu h{hpsoh mhxqh2ylhx{,/ lov wudydloohqw txdqg lov vrqw mhxqhv/ hw

srvvëghqw grqf xq uhyhqx1 Lov qh wudydloohqw soxv txdqg lov vrqw ylhx{1 O*lq0

glylgx pd{lplvh xqh irqfwlrq g*xwlolwì lqwhuwhpsruhooh/ ohv suìiìuhqfhv vrqw

frqyh{hv/ o*djhqw vrxkdlwh grqf frqvrpphu vxu ohv ghx{ sìulrghv1 D o*lqvwdqw

| od vrflìwì vh frpsrvh gh ghx{ w|shv g*lqglylgxv/ ohv mhxqhv hw ohv ylhx{1 Vhxov

ohv mhxqhv surgxlvdqw/ ohv ylhx{ fkhufkhqw ã ìfkdqjhu dyhf ohv lqglylgxv gh

o*dxwuh w|sh1 Fhv ghuqlhuv dffhswhqw od prqqdlh v*lov dqwlflshqw txh oruvtxh

hx{0píphv vhurqw ylhx{/ lov srxuurqw ìfkdqjhu dyhf ohv mhxqhv/ hw dlqvl gh

vxlwh1 Gdqv fhv prgëohv/ ohv iulfwlrqv gh o*ìfkdqjh qh vrqw sdv prgìolvìhv/

fh txl qh shuphw sdv gh suhqguh hq frpswh od vsìfl�flwì prqìwdluh/ txl hvw

g*derug xq pr|hq g*ìfkdqjh +Rvwur| hw Vwduu +4<<3,,1 Od prqqdlh shxw íwuh

q*lpsruwh txho dfwli qh vh gìsuìfldqw sdv g*xqh sìulrgh ã o*dxwuh1 Frpph

fruroodluh/ fhv prgëohv h{soltxhqw gl!flohphqw gh idêrq hqgrjëqh/ srxutxrl

od prqqdlh hvw grplqìh hq whuph gh uhqghphqw sdu g*dxwuhv dfwliv1 Srxu fhv

udlvrqv/ qrxv qh qrxv lqwìuhvvrqv tx*dx{ prgëohv gh survshfwlrq1

Fhv prgëohv vrqw fhuwdlqhphqw ohv soxv frpsohwv hw ohv soxv dydqfìv hq

6Yrlu dxvvl/ Jdoh +4<;5/ 4<;6,/ Jrrgkduw +4<;<,/ Qdjdwdql +4<:;,/ Zdoodfh +4<<:/ 4<<;,1
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wkìrulh prqìwdluh1 Hq h�hw/ lov rqw srxu dpelwlrq g*h{soltxhu o*ìphujhqfh

g*xq elhq frpph prqqdlh +Nl|rwdnl hw Zuljkw +4<;<,,/ gh v*lqwìuhvvhu dx

sureoëph gh od ydohxu srvlwlyh gh od prqqdlh �gxfldluh +Nl|rwdnl hw Zuljkw

+4<<4/ 4<<5/ 4<<6,/ Wuhmrv hw Zuljkw +4<<6/ 4<<8,,/ dlqvl txh gh sursrvhu

xq fdguh jìqìudo g*ìwxgh ghv skìqrpëqhv prqìwdluhv1 D fhw wlwuh/ lov rqw

gìmã vhuyl gh edvh ã gh qrpeuhx{ wudydx{ grqw od vxevlwxwlrq gh prqqdlh

+Pdwvx|dpd hw do1 +4<<6,,/ od uhodwlrq hqwuh vsìfldolvdwlrq hw ìfkdqjh prqì0

wdluh +Vldqgud +4<<3,/ Nl|rwdnl hw Zuljkw +4<<6,,/ rx hqfruh oh olhq hqwuh od

prqqdlh hw oh elhq íwuh +Ol +4<<4,,1

Gdqv ohv prgëohv gh survshfwlrq/ od prqqdlh �gxfldluh q*hvw dffhswìh txh

vl ohv djhqwv dqwlflshqw txh g*dxwuhv yrqw o*dffhswhu gdqv o*ìfkdqjh1 Lo hvw

udwlrqqho srxu xq djhqw gh oh shqvhu/ fdu gìwhqlu od prqqdlh yd shuphwwuh gh

vxuprqwhu oh sureoëph gh grxeoh fròqflghqfh1 Frpph wrxv ohv djhqwv iruphqw

ohv píphv dqwlflsdwlrqv/ ã o*ìtxloleuh/ txl hvw lfl xq ìtxloleuh qrq frrsìudwli

+ìtxloleuh gh Qdvk,/ ohv dqwlflsdwlrqv vrqw dxwruìdolvdwulfhv/ hw od prqqdlh

hvw ydorulvìh1 Qrxv suìvhqwrqv oh prgëoh gh Nl|rwdnl hw Zuljkw +4<<4,/ hq

sduwdqw gh o*ìfrqrplh gh wurf/ sxlv hq lqwurgxlvdqw od prqqdlh �gxfldluh/

hw hq ìwxgldqw ohv ìtxloleuhv gdqv ohvtxhov fhwwh ghuqlëuh hvw ydorulvìh1 Rq

wurxyhud gdqv Nl|rwdnl hw Zuljkw +4<<5, hw Nl|rwdnl hw Zuljkw +4<<6, xqh

yhuvlrq vlpsol�ìh gh fh prgëoh1

Vrlw xqh ìfrqrplh dyhf xq frqwlqxxp gh elhqv hw g*djhqwv1 Ohv elhqv vrqw

gl�ìuhqflìv hw ohv djhqwv rqw ghv suìiìuhqfhv ydulìhv/ hq sduwlfxolhu/ xq djhqw �

ã xqh xwlolwì pd{lpdoh v*lo frqvrpph oh elhq �1 V*lo frqvrpph xq elhq glvwdqw

gh 5 gh �/ lo uhwluh xqh xwlolwì �E5�/ dyhf ��E5� 	 f1 Ohv elhqv vrqw whfkqltxh0

phqw lqglylvleohv/ hw vrqw dftxlv gdqv oh vhfwhxu gh od surgxfwlrq1 Gdqv fh

vhfwhxu/ ohv rssruwxqlwìv gh surgxfwlrq duulyhqw ã xq wdx{ k/ glvwulexì vhorq

xqh orl gh Srlvvrq1 Oruvtxh o*djhqw surgxlw/ lo uhêrlw doìdwrluhphqw xq elhq
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hw vxssruwh xq frþw hq whuph gh gìvxwlolwì S/ wluì doìdwrluhphqw g*xqh glv0

wulexwlrq fxpxoìh 8 ES�1 Xqh irlv od surgxfwlrq h�hfwxìh o*djhqw vh suìvhqwh

gdqv oh vhfwhxu gh o*ìfkdqjh fdu/ sdu k|srwkëvh lo qh shxw frqvrpphu oh elhq

surgxlw/ hw hvw irufì g*ìfkdqjhu1 Gdqv oh vhfwhxu gh o*ìfkdqjh/ ohv djhqwv vh

uhqfrqwuhqw sdu sdluhv/ hw oh wdx{ g*duulyìh g*xq qrxyho duulydqw hvw q1 q hvw

grqf/ srxu xq ìfkdqjlvwh/ oh wdx{ dyhf ohtxho lo uhqfrqwuh gh qrxyhdx{ ìfkdq0

jlvwhv1 Fh wdx{ hvw �{h dyhf � ' �E��� ' q/ dyhf �� oh qrpeuh gh shuvrqqhv

gdqv oh vhfwhxu gh o*ìfkdqjh1 O*ìfkdqjh hqwuh ghx{ frqwudfwdqwv d olhx vl hw

vhxohphqw vl lo | d grxeoh fròqflghqfh ghv ehvrlqv1 Oruvtxh o*ìfkdqjh d olhx/

fkdtxh frqwudfwdqw sd|h xq frþw hq whuph gh gìvxwlolwì 0/ frqvrpph oh elhq

fh txl oxl surfxuh xqh xwlolwì �0E5� ' �E5�� 01 O*djhqw uhwrxuqh doruv gdqv oh

vhfwhxu gh od surgxfwlrq txdqg lo oh gìvluh/ surgxlw/ edvfxoh gdqv oh vhfwhxu

gh o*ìfkdqjh hw dlqvl gh vxlwh1

O*djhqw fkrlvlw doruv vd vwudwìjlh d�q gh gìwhuplqhu txdqg surgxluh/ ìfkdq0

jhu hw frqvrpphu/ d�q gh pd{lplvhu o*xwlolwì dwwhqgxh qhwwh ghv frþwv gh sur0

gxfwlrq +S, hw g*ìfkdqjh +0,1 Fhfl/ ìwdqw grqqì od vwudwìjlh g*ìfkdqjh dqwlfl0

sìh ghv dxwuhv djhqwv1 Nl|rwdnl hw Zuljkw +4<<4/ 4<<5 4<<6 , qh v*lqwìuhvvhqw

tx*ã ghv ìtxloleuhv gdqv ohvtxhov ohv vwudwìjlhv ghv djhqwv vrqw �{hv/ hw v|pì0

wultxhv/ f*hvw0ã0gluh/ wrxw ohv djhqwv rqw ohv píphv suredelolwìv vxu o*ìfkdqjh1

Vrlw wE�� ' w� od suredelolwì vxemhfwlyh g*xq djhqw � txh vrq elhq vrlw df0

fhswì gdqv o*ìfkdqjh1 Fhwwh suredelolwì hvw lqgìshqgdqwh gx elhq ìfkdqjì/ fh

txl/ dmrxwì dx idlw tx*xq frþw gh wudqvdfwlrq hvw sd|ì oruv gh o*ìfkdqjh/ d

srxu frqvìtxhqfh gluhfwh tx*dxfxq elhq q*ìphujh gh idêrq vsrqwdqìh frpph

prqqdlh1 Frpph lo q*hvw sdv soxv idfloh g*ìfkdqjhu xq elhq � tx*xq elhq �/

shuvrqqh qh yhxw gìwhqlu � frpph lqwhupìgldluh ghv ìfkdqjhv hw sd|hu 01

Vhxov ghv ìfkdqjhv gluhfwv shxyhqw grqf dyrlu olhx1 Ohv prgëohv gh survshf0

wlrq phwwhqw grqf hq dydqw ohv sureoëphv gh grxeoh fròqflghqfh1
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D sduwlu gh o*hqylurqqhphqw gìfulw fl ghvvxv/ oh sureoëph gh o*lqglylgx

shxw íwuh uhsuìvhqwì sdu xq surjudpph g|qdpltxh/ hw soxv sduwlfxolëuhphqw

sdu ohv ìtxdwlrqv gh Ehoopdq +4167, hw +4168,1

Tf '

]
"

f

ke3Eonk�|
]

"

f

4@ ETfc T� � S� _8 ES� _| +4167,

T� '

]
"

f

�w�e
3Eon�w��|

]
�

f

4@ ET�c �0E5� n Tf� _5 _| +4168,

dyhf =

Tf G od ydohxu rswlpdoh oruvtxh o*djhqw hvw gdqv oh vhfwhxu gh surgxfwlrq/

T� G od ydohxu rswlpdoh oruvtxh o*djhqw hvw gdqv oh vhfwhxu g*ìfkdqjh/

o G oh wdx{ gh suìiìuhqfh srxu oh suìvhqw1

Gdqv oh vhfwhxu gh surgxfwlrq +ìtxdwlrq +4167,,/ ohv rssruwxqlwìv duulyhqw

dyhf xq wdx{ k1 Oh suhplhu whuph uhsuìvhqwh grqf oh whpsv tx*lo idxw dwwhqguh

hqwuh ghx{ rssruwxqlwìv1 Oruvtx*xqh rssruwxqlwì vh suìvhqwh/ o*djhqw d oh

fkrl{ hqwuh od uhixvhu/ hw frqwlqxhu gdqv oh vhfwhxu gh surgxfwlrq/ fh txl oxl

grqqh Tf/ rx dffhswhu oh surmhw hw edvfxohu gdqv o*ìfrqrplh gh wurf/ fh txl

oxl grqqh T� � S1 Gdqv oh vhfwhxu gh o*ìfkdqjh +ìtxdwlrq +4168,,/ oh suhplhu

whuph uhsuìvhqwh od suredelolwì tx*xq djhqw uhqfrqwuh xq dxwuh djhqw/ hw txh

fhoxl fl dffhswh oh elhq sursrvì1 O*djhqw d doruv oh fkrl{ hqwuh uhmhwhu o*r�uh/

hw frqwlqxhu dyhf T�/ rx ìfkdqjhu/ frqvrpphu hw uhwrxuqhu gdqv oh vhfwhxu

gh od surgxfwlrq/ fh txl oxl grqqh �0E5� n Tf1 Oh sureoëph gh pd{lplvdwlrq

grqqì sdu ohv ìtxdwlrqv gh Ehoopdq hvw uìvrox hq dgrswdqw xqh vwudwìjlh glwh

gh uìvhuydwlrq =

� dffhswhu xq surmhw gh surgxfwlrq vl T� : TfnS/ rx/ fh txl hvw ìtxlydohqw

vl S 	 &c dyhf & ' T� � Tf/

� dffhswhu xq ìfkdqjh vl �0E5�nTf : T� rx fh txl hvw ìtxlydohqw vl 5 	 %/

dyhf �0E%� ' T� � Tf1
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Hq sduwdqw ghv vwudwìjlhv gh uìvhuydwlrq/ ohv ìtxdwlrqv gh Ehoopdq vh

vlpsol�hqw/ hw ghylhqqhqw uhvshfwlyhphqw +4169, hw +416:,1

oTf ' krfE&� +4169,

oT� ' �wr�E%� +416:,

dyhf =

rfE&� '
U &
f
E& � S� _8 ES�c

r�E%� '
U %
f
E�E5�� �E%�� _5�

Od suredelolwì srxu xq djhqw gh uhqfrqwuhu xq ìfkdqjlvwh txl dffhswh vrq

elhq hvw grqf RE5 	 %� ' %� Frpph wrxv ohv djhqwv rqw od píph vwudwì0

jlh/ lo hvw udwlrqqho srxu ohv lqglylgxv gh furluh txh wE�� ' w� ' %1 % q*hvw

sdv dxwuh fkrvh txh oh qrpeuh gh shuvrqqhv d|dqw hq grwdwlrq oh elhq �1

Nl|rwdnl hw Zuljkw +4<<4, rqw prqwuì tx*lo h{lvwdlw xq hqvhpeoh gh ydohxuv

E&c %c Tfc T�c �fc ���/ dyhf �f oh qrpeuh gh shuvrqqhv gdqv oh vhfwhxu gh od

surgxfwlrq vdwlvidlvdqw w ' % hw ohv ìtxdwlrqv gh Ehoopdq/ lo h{lvwh grqf xq

ìtxloleuh qrq prqìwdluh1 Gdqv fhwwh ìfrqrplh/ ohv djhqwv gdqv oh vhfwhxu gh

surgxfwlrq fkhufkhqw ghv surmhwv/ hw ohv dffhswhqw v*lov frþwhqw prlqv txh &1

Xqh irlv oh elhq surgxlw/ lov vh suìvhqwhqw gdqv oh vhfwhxu gh o*ìfkdqjh/ hw

ìfkdqjhqw vl 5 	 %1 Fhshqgdqw/ gx idlw txh ohv suìiìuhqfhv ghv djhqwv vrqw

ydulìhv/ o*ìfkdqjh hvw gl!floh1 Hq h�hw/ od suredelolwì txh o*rq dlw xq ìfkdqjh

hvw od suredelolwì txh o*rq dlw 5 	 % srxu ohv ghx{ frqwudfwdqwv/ vrlw %21 Fhfl

rxyuh od yrlh ã xq pr|hq g*ìfkdqjh/ lqwurgxlw gdqv o*ìfrqrplh1

Od gl!fxowì olìh ã o*ìfkdqjh frqvwlwxh grqf xqh frqglwlrq qìfhvvdluh srxu

tx*xq pr|hq g*ìfkdqjh vrlw gìwhqx hq wdqw tx*lqwhupìgldluh ghv ìfkdqjhv1 Fh

q*hvw wrxwhirlv tx*xqh frqglwlrq qìfhvvdluh hw qrq vx!vdqwh fdu oh pr|hq gh

sdlhphqw lqwurgxlw gdqv o*ìfrqrplh hvw gh od prqqdlh �gxfldluh/ txl hvw sdu

gì�qlwlrq vdqv ydohxu lqwulqvëtxh1 Srxu txh fhwwh ghuqlëuh dftxlëuh xqh ydohxu
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gdqv o*ìfkdqjh/ lo idxw tx*hooh vrlw dffhswìh/ fh txl uhsrvh vxu xq pìfdqlvph

g*dqwlflsdwlrq1

Srxu ìwxglhu oh pìfdqlvph gh ydorulvdwlrq g*xq dfwli vdqv ydohxu lqwulq0

vëtxh gdqv o*ìtxloleuh/ vxssrvrqv tx*xqh iudfwlrq ghv djhqwv vrlw grwìh gh

prqqdlh �gxfldluh1 Vrlw �fc��c �6 oh qrpeuh g*djhqwv/ uhvshfwlyhphqw gdqv

oh vhfwhxu gh od surgxfwlrq/ gdqv oh vhfwhxu gh o*ìfkdqjh hw gìwhqdqw xq elhq/

gdqv oh vhfwhxu gh o*ìfkdqjh hw gìwhqdqw gh od prqqdlh1 Vrlw w� od suredelolwì

vxemhfwlyh tx*xq djhqw uhqfrqwuì doìdwrluhphqw gdqv oh vhfwhxu gh o*ìfkdqjh/

txl gìwlhqw xq elhq/ dffhswh xq elhq grqqì1 Vrlw w2 od suredelolwì vxemhfwlyh

tx*xq djhqw uhqfrqwuì doìdwrluhphqw gdqv oh vhfwhxu gh o*ìfkdqjh/ txl gìwlhqw

gh od prqqdlh dffhswh xq elhq grqqì1 Vrlw w� od suredelolwì vxemhfwlyh tx*xq

djhqw uhqfrqwuì gdqv oh vhfwhxu gh o*ìfkdqjh dffhswh od prqqdlh1 Vrlw hq�q

6 ' �6*E�6n���/ od sursruwlrq gh shuvrqqhv gdqv oh vhfwhxu gh o*ìfkdqjh

gìwhqdqw gh od prqqdlh/ rx od suredelolwì gh uhqfrqwuhu xq ìfkdqjlvwh dyhf gh

od prqqdlh1 Ohv ìtxdwlrqv gh Ehoopdq fruuhvsrqgdqw ã od vwudwìjlh gh o*djhqw

vrqw grqqìhv sdu +416;,/ +416<, hw +4173,1

oTf ' krfE&� +416;,

oT� ' �E� �6�w�r�E%� n�6w24@ 
Z

EZET6 � T��� +416<,

oT6 ' 4@ E�E��6�w�r�E+�c oTf� +4173,

O*ìtxdwlrq +416;, hvw vlplodluh ã o*ìtxdwlrq +4167,/ hw grqqh oh uhwrxu dwwhqgx

srxu xq surgxfwhxu1 O*ìtxdwlrq +416<, grqqh oh uhwrxu srxu xq ìfkdqjlvwh

gdqv oh vhfwhxu gh o*ìfkdqjh gìwhqdqw xq elhq1 Hooh hvw frpsrvìh gh ghx{

whuphv1 Oh suhplhu whuph hvw oh jdlq hvsìuì dvvrflì ã od uhqfrqwuh g*xq ìfkdq0

jlvwh gìwhqdqw xq elhq1 Oh vhfrqg whuph hvw oh jdlq hvsìuì dvvrflì ã od uhq0

frqwuh g*xq ìfkdqjlvwh gìwhqdqw gh od prqqdlh1 Oh whuph Z/ dyhf f 9 Z 9 � hvw

od uìsrqvh gh o*djhqw/ f*hvw0ã0gluh od yrorqwì g*dffhswhu rx sdv gh od prqqdlh1
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Hq�q/ o*ìtxdwlrq +4173, grqqh oh uhwrxu dvvrflì ã od gìwhqwlrq gh prqqdlh1

Vl o*djhqw dqwlflsh txh od prqqdlh vhud dffhswìh/ lo furlw hq od prqqdlh/ lo

�{h frpph suredelolwì vxemhfwlyh w� : f/ fh txl shxw frqgxluh ã T6 : T�/

gdqv fh fdv vd phloohxuh uìsrqvh hvw gh �{hu Z ' �/ f*hvw0ã0gluh lo dffhswh

oxl píph od prqqdlh gëv tx*lo uhqfrqwuh xq djhqw gìwhqdqw gh od prqqdlh1

Gìwhqlu gh od prqqdlh grqqh xqh soxv judqgh xwlolwì txh od gìwhqwlrq g*xq

elhq1 Wrxv ohv lqglylgxv d|dqw od píph vwudwìjlh/ dyhf w� ' %c w2 ' + hw

w� ' Z/ ohv dqwlflsdwlrqv vrqw dxwruìdolvdwulfhv/ hw od prqqdlh ghylhqw grqf

jìqìudohphqw dffhswìh1

Qrxv dyrqv grqf xq vfkìpd gdqv ohtxho ohv djhqwv dffhswhqw od prqqdlh

fdu T6 : T� +lo | d xq jdlq ã dffhswhu od prqqdlh,/ od udlvrq srxu odtxhooh lov

dffhswhqw od prqqdlh hvw tx*lov dqwlflshqw txh od prqqdlh vhud dffhswìh hq

�{dqw gh idêrq vxemhfwlyh w� : f1 Frpph wrxv rqw od píph vwudwìjlh/ lo hvw

udwlrqqho gh �{hu w� ' Z/ f*hvw0ã0gluh g*ìjdolvhu od suredelolwì txh od prqqdlh

vrlw dffhswìh hw od uìsrqvh ghv djhqwv1 Od prqqdlh vh vxssruwh hooh píph1

Srxu txh od prqqdlh vrlw xwlolvìh/ lo q*hvw grqf sdv vx!vdqw txh od prqqdlh

shuphwwh gh vxuprqwhu ghv iulfwlrqv/ lo idxw txh ohv djhqwv furlhqw hq hooh1

Elhq vþu/ lo hvw udwlrqqho g*dqwlflshu txh od prqqdlh vhud dffhswìh/ fdu fhwwh

ghuqlëuh shuphw gh vxuprqwhu ohv sureoëphv gxv ã od grxeoh fròqflghqfh1 Hq

h�hw/ od suredelolwì tx*xq djhqw gìwhqdqw xq elhq uhqfrqwuh xq ìfkdqjlvwh

dyhf xq elhq yrxodqw ìfkdqjhu hvw w� ' % 	 �/ doruv txh oh suredelolwì

gh uhqfrqwuhu xq ìfkdqjlvwh gìwhqdqw gh od prqqdlh yrxodqw ìfkdqjhu hvw

w� ' Z ' �� Od suredelolwì txh ohv djhqwv ìfkdqjhqw ghx{ elhqv hvw w�w� ' %2/

doruv txh od suredelolwì txh ghx{ ìfkdqjlvwhv/ xq dyhf xq elhq/ hw o*dxwuh dyhf

gh od prqqdlh ìfkdqjhqw hvw w2w� ' +1

Nl|rwdnl hw Zuljkw +4<<4, prqwuhqw tx*lo h{lvwh xq ìtxloleuh prqìwdluh

qrq gìjìqìuì +od surgxfwlrq q*hvw sdv qxooh, dyhf %2 	 + 	 %/ gìwhqlu gh od
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prqqdlh shuphw gh vh udssurfkhu gh vrq elhq lgìdo/ hw grqf gh vxuprqwhu oh

sureoëph gh grxeoh fròqflghqfh1

Vhorq ohv ydohxuv gh w�/ wurlv vlwxdwlrqv g*ìtxloleuh dssdudlvvhqw1 Vl w� ' f/

T6 	 T�/ lo q*| d dxfxq dydqwdjh ã gìwhqlu od prqqdlh/ hw o*ìfrqrplh uhvwh

gdqv xqh ìfrqrplh gh wurf1 Vl w� ' Z ' � hw T6 : T�/ od prqqdlh hvw

dffhswìh hw o*ìfrqrplh hvw prqìwlvìh1 Hq�q/ vl w� : f hw T6 ' T�/ o*djhqw

fkrlvl doìdwrluhphqw xqh ydohxu gh f 	 Z 	 �/ o*ìfrqrplh hvw sduwlhoohphqw

prqìwlvìh1 Nl|rwdnl hw Zuljkw +4<<4, rqw gh soxv prqwuì txh o*ìtxloleuh gdqv

ohtxho od prqqdlh ìwdlw ydorulvìh ìwdlw xq ìtxloleuh urexvwh gdqv oh vhqv rü od

prqqdlh frqwlqxh g*íwuh dffhswìh píph vl = +4, xq frþw gh wudqvdfwlrq +#,

hvw dvvrflì dx sdlhphqw hq prqqdlh1 Xq who frþw uhsuìvhqwdqw sdu h{hpsoh od

txdolwì gh o*dfwli +gìsuìfldwlrq,/ +5 , hooh hvw grplqìh hq whuph gh uhqghphqw

sdu xq dfwli vdqv ulvtxh udssruwdqw +�,1 Elhq vþu/ oruvtxh # hw � vrqw wurs

lpsruwdqwv/ od prqqdlh hvw uhmhwìh1 Gdqv fh fdv o*dydqwdjh gh gìwhqlu gh od

prqqdlh sdu udssruw ã xqh ìfrqrplh gh wurf hvw lqh{lvwdqw/ hw od phloohxuh

vwudwìjlh frqvlvwh ã �{hu Z ' f1

418 Frqfoxvlrq

Gdqv fh fkdslwuh/ qrxv qrxv vrpphv lqwìuhvvìv ã ghv prgëohv gh wkìrulh

prqìwdluh d�q gh gì�qlu oh frqfhsw gh prqqdlh/ ìwxglhu fh txl idlw vd vsì0

fl�flwì/ dlqvl txh oh surfhvvxv txl frqgxlw ã o*ìphujhqfh g*xq elhq rx g*xq

dfwli/ hw ã vrq xwlolvdwlrq frpph prqqdlh1 Qrxv dyrqv dxvvl ìwxglì gh idêrq

vsìfl�txh od prqqdlh �gxfldluh/ hw oh surfhvvxv g*dffhswdelolwì frqgxlvdqw ã

xqh ydohxu srvlwlyh gh od prqqdlh ã o*ìtxloleuh1 Ohv uìvxowdwv sulqflsdx{ vrqw =

+4, Elhq txh od prqqdlh vrlw jìqìudohphqw gì�qlh frpph ìwdqw vlpxowd0

qìphqw lqvwuxphqw g*ìfkdqjh/ uìvhuyh gh srxyrlu g*dfkdw hw xqlwì gh
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frpswh/ lo hvw dssdux tx*hooh ìwdlw dydqw wrxwh fkrvh xq pr|hq gh sdlh0

phqw jìqìudohphqw dffhswì1 F*hvw gdqv fhwwh irqfwlrq txh uìvlgh od vsì0

fl�flwì prqìwdluh1 Od irqfwlrq gh uìvhuyh gh ydohxu hvw dxvvl lpsru0

wdqwh/ pdlv yd soxw÷w frqglwlrqqhu oh w|sh gh elhq rx g*dfwli vhuydqw

frpph prqqdlh/ sdv oh ehvrlq gh prqqdlh1 Hq h�hw/ fh ghuqlhu qdñw

gx idlw/ tx*hq ìfrqrplh gh wurf gìfhqwudolvìh/ hw hq lqirupdwlrq lp0

sduidlwh/ o*ìfkdqjh hvw sduwlfxolëuhphqw frþwhx{ +frþwv gh uhfkhufkh gx

fr0frqwudfwdqw/ ìydoxdwlrq gh od txdolwì/ grxeoh fròqflghqfh hwf,1 Gìwh0

qlu xq lqwhupìgldluh ghv ìfkdqjhv shuphw gh uìgxluh/ yrlu gh vxssulphu

fh frþw/ hw dxwrulvh dlqvl ohv djhqwv ã dwwhlqguh ghv qlyhdx{ g*xwlolwì

soxv ìohyìv1

+5, Gdqv dxfxq ghv prgëohv ìwxglìv/ lo q*d ìwì qìfhvvdluh gh uhfrxulu ã ghv

frqwudlqwhv h{wìulhxuhv rx oìjdohv srxu h{soltxhu o*ìphujhqfh hw od gì0

whqwlrq g*xq elhq rx g*xq dfwli frpph prqqdlh1 Od prqqdlh ìphujh

gh idêrq sxuhphqw hqgrjëqh/ hw o*xwlolvdwlrq gh od prqqdlh uhsrvh vxu

xq pìfdqlvph g*rswlplvdwlrq dx qlyhdx lqglylgxho1 Gìwhqlu xq elhq rx

xq dfwli frpph lqwhupìgldluh ghv ìfkdqjhv/ hvw oh vljqh gx gìsdvvh0

phqw g*xqh frqwudlqwh hqylurqhphqwdoh/ hw hvw xq vxevwlwxw ã xq lq0

yhvwlvvhphqw hq lqirupdwlrq rx hq whpsv1 Od prqqdlh shuphw grqf

g*ìfrqrplvhu ghv uhvvrxufhv phvxuìhv hq xqlwìv gh frqvrppdwlrq shu0

gxhv ã uìdolvhu o*ìfkdqjh/ rx gx whpsv qìfhvvdluh ã od uhfkhufkh g*xq

fr0frqwudfwdqw uhvshfwdqw od uëjoh gh grxeoh fròqflghqfh1 Od prqqdlh

qdñw gh frpsruwhphqwv plfurìfrqrpltxhv qrq frrsìudwliv1

Gdqv fh fkdslwuh/ qrxv dyrqv prqwuì ohv udlvrqv srxu ohvtxhoohv od prqqdlh

dydlw xqh ydohxu srvlwlyh ã o*ìtxloleuh1 Hq xqlyhuv gìfhqwudolvì/ dyhf ghv frþwv

gh wudqvdfwlrq/ od prqqdlh d xqh xwlolwì lqgluhfwh/ píph vl hooh q*d sdv g*xwlolwì

lqwulqvëtxh1 Fhfl mxvwl�h o*lqwìjudwlrq gh od prqqdlh gdqv od irqfwlrq g*xwlolwì
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+prgëoh gh survshfwlrq,1 Xq dxwuh dujxphqw/ vlplodluh/ pdlv soxv jìqìudo

shxw íwuh xwlolvì1 Hq h�hw/ gdqv fh fkdslwuh/ qrxv dyrqv prqwuì txh od prqqdlh

ìwdlw ydorulvìh ã o*ìtxloleuh +Udoi +4<<6,,1 Ru/ gx prphqw txh od prqqdlh d

xqh ydohxu srvlwlyh ã o*ìtxloleuh/ lo shxw íwuh prqwuì tx*hooh hqwuh gluhfwhphqw

gdqv od irqfwlrq g*xwlolwì +Duurz hw Kdkq +4<:4,/ Ihhqvwud +4<;9,/ Srwhued hw

Urwhpehuj +4<;:, hw Furxvkruh +4<<6,,1 O*lqyhuvh hvw dxvvl yudl/ gdqv oh vhqv

rü/ vl xq prgëoh frqwhqdqw xq prwli gh gìwhqwlrq gh prqqdlh qh shxw sdv

jìqìuhu xqh xwlolwì srxu od prqqdlh/ doruv od prqqdlh qh shxw íwuh ydorulvìh

ã o*ìtxloleuh1 Eduqhww/ Olx hw Mhqvhq +4<<:, qrwhqw =

�Hlwkhu wkh prgho idlov wr surgxfh d srvlwlyh0htxloleulxp txdq0

wlw| ri prqh|/ dqg prqh| lv gulyhq rxw ri h{lvwhqfh lq htxloleulxp

dv d uhvxow ri lwv udwh grplqdqfh/ ru wkh dvvhw ehlqj prghohg dv

*prqh|* lv lq idfw qrw prqh| dqg qhhg qrw h{lvw lq htxloleulxp�1

Fh fkdslwuh frqvwlwxh dxvvl xqh mxvwl�fdwlrq wkìrultxh srxu lqvìuhu od

prqqdlh gdqv od irqfwlrq g*xwlolwì1
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Gì�qlwlrq hpslultxh gh od

prqqdlh = oh fulwëuh gh idleoh

vìsdudelolwì

514 Lqwurgxfwlrq

Gdqv oh fkdslwuh suìfìghqw/ qrxv dyrqv fkhufkì ã gì�qlu gh idêrq wkìr0

ultxh/ oh frqfhsw gh prqqdlh1 Gdqv fh fkdslwuh/ qrxv uhfkhufkrqv ohv dfwliv

txl fruuhvsrqghqw hpslultxhphqw ã fh frqfhsw1 Ghx{ pìwkrghv rqw ìwì jìqì0

udohphqw xwlolvìhv srxu vìohfwlrqqhu ghv dfwliv hqwudqw gdqv xq djuìjdw odujh

gh prqqdlh1 Od suhplëuh/ frqvlvwh ã uhjurxshu ghv dfwliv d|dqw xq fhuwdlq

qrpeuh gh fdudfwìulvwltxhv frppxqhv1 Sdupl fhv ghuqlëuhv/ rq qrwhud od ol0

txlglwì gh o*dfwli/ vrq fdudfwëuh qrq ulvtxì/ hw od idflolwì ã o*ìfkdqjhu frqwuh

xq dfwli dffhswì gdqv o*ìfkdqjh1 Fhwwh gìpdufkh fruuhvsrqg ã xqh gì�qlwlrq

gh od prqqdlh txl hvw lqvwuxphqw g*ìfkdqjh/ xqlwì gh frpswh hw uìvhuyh gh

ydohxu1 Od ghx{lëph pìwkrgh hvw soxv hpslultxh/ sxlvtx*hooh vh sursrvh gh

whvwhu od ydolglwì g*xq djuìjdw hq irqfwlrq gh vrq olhq dyhf ghv judqghxuv

;5
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pdfurìfrqrpltxhv/ frpph o*dfwlylwì hw o*lq dwlrq1 Hvw doruv vìohfwlrqqì xq

jurxsh g*dfwliv vdwlvidlvdqw ã xq fulwëuh hpslultxh/ jìqìudohphqw od fruuìod0

wlrq rx od fdxvdolwì1 Fhv ghx{ dssurfkhv/ elhq txh odujhphqw xwlolvìhv sdu ohv

edqtxhv fhqwudohv/ vrqw wuëv fulwlfdeohv1

Wurlv vruwhv g*dujxphqw shxyhqw íwuh rssrvìv1 Suhplëuhphqw/ fhv pì0

wkrghv frqgxlvhqw ã vxuhvwlphu oh fulwëuh gh oltxlglwì gdqv od gì�qlwlrq gh

od prqqdlh1 Ghx{lëphphqw/ od suhplëuh dssurfkh uhsrvh vxu od glvwlqfwlrq

hqwuh ohv dfwliv prqìwdluhv hw ohv dfwliv �qdqflhuv1 Ru/ dyhf o*dffìoìudwlrq ghv

lqqrydwlrqv �qdqflëuhv/ fhwwh iurqwlëuh hvw ghyhqxh wuëv plqfh/ vlqrq lqh{lv0

wdqwh1 Hq�q/ hw f*hvw o*dujxphqw oh soxv iruw/ lo q*h{lvwh dxfxq olhq wkìrultxh

hqwuh fhv pìwkrghv hw od wkìrulh gh o*djuìjdwlrq1

Gdqv o*dssurfkh plfurìfrqrpltxh gh od prqqdlh/ fhwwh ghuqlëuh hvw gìwh0

qxh fdu hooh yìklfxoh xq fhuwdlq qrpeuh gh vhuylfhv/ oh soxv lpsruwdqw ìwdqw

elhq vþu fhoxl gh wudqvdfwlrq1 Gdqv fhwwh dssurfkh/ od ydorulvdwlrq gh od prq0

qdlh hvw sxuhphqw hqgrjëqh hw ohv dfwliv prqìwdluhv hqwuhqw grqf gdqv od

irqfwlrq g*xwlolwì/ ìwdqw dvvlploìv ã ghv elhqv gxudeohv1 D sduwlu gh fhv wurlv

frqvwdwv/ gì�qlu od prqqdlh gh idêrq hpslultxh/ f*hvw0ã0gluh wurxyhu ohv df0

wliv txl fruuhvsrqghqw hpslultxhphqw dx frqfhsw gh od prqqdlh/ uhylhqw ã vh

srvhu od txhvwlrq vxlydqwh = txhov vrqw ohv dfwliv ydorulvìv gdqv ohxu u÷oh gh

prqqdlh sdu ohv djhqwv plfurìfrqrpltxhv B Uìsrqguh ã fhwwh txhvwlrq qrxv

dpëqh ã ìwxglhu od vwuxfwxuh ghv suìiìuhqfhv g*xq djhqw uhsuìvhqwdwli/ hw soxv

sduwlfxolëuhphqw oh surfhvvxv g*doorfdwlrq gx exgjhw1

Vl ohv suìiìuhqfhv g*xq djhqw uhsuìvhqwdwli/ vrqw idleohphqw vìsdudeohv/ fh

ghuqlhu doorxh vrq exgjhw hq ghx{ ìwdshv1 Gdqv od suhplëuh ìwdsh lo o*doorxh

hqwuh gh jurvvhv fdwìjrulhv gh gìshqvhv/ frpph ohv elhqv gxudeohv/ ohv vhuylfhv

rx hqfruh od prqqdlh1 Gdqv od ghx{lëph ìwdsh/ vrxv frqwudlqwh ghv vrxv exg0

jhwv d�hfwìv/ lo pd{lplvh ghv vrxv irqfwlrqv g*xwlolwì/ idleohphqw vìsdudeohv1
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Dlqvl/ gdqv oh fdv gh od vrxv xwlolwì prqìwdluh/ wrxv ohv dfwliv dssdudlvvdqw

frpph od vroxwlrq gx surjudpph gh pd{lplvdwlrq vrqw shuêxv frpph dvvh}

krprjëqhv srxu uhqguh/ ã ghv ghjuìv glyhuv oh píph vhuylfh1 Hq g*dxwuhv

whuphv/ vhurqw gì�qlv frpph gh od prqqdlh wrxv ohv dfwliv udwlrqdolvìv sdu od

vrxv irqfwlrq g*xwlolwì prqìwdluh1 Sdu h{hpsoh/ vl xq jurxsh g*dfwliv frpsuh0

qdqw ghv dfwliv frpph ohv slëfhv hw ohv eloohwv/ hw g*dxwuhv prlqv oltxlghv vrqw

udwlrqdolvìv sdu od vrxv irqfwlrq g*xwlolwì prqìwdluh/ doruv fhv dfwliv vhurqw

gì�qlv frpph gh od prqqdlh1

Oh fulwëuh gh idleoh vìsdudelolwì suìvhqwh soxvlhxuv dydqwdjhv1 Oh suhplhu

hvw ìylghpphqw vrq olhq fodlu dyhf od wkìrulh plfurìfrqrpltxh gh o*djuìjd0

wlrq1 Ghx{lëphphqw/ f*hvw od vwuxfwxuh ghv suìiìuhqfhv txl yd vhuylu gh yhfwhxu

hqwuh xqh iruph wkìrultxh gh od prqqdlh hw xqh iruph hpslultxh1 Fhod shu0

phw gh odlvvhu ohv fdudfwìulvwltxhv ghv dfwliv lpsolflwhv/ hw hvw frkìuhqw dyhf

xqh ydorulvdwlrq sxuhphqw hqgrjëqh gh od prqqdlh/ fh txh qrxv dyrqv prq0

wuì gdqv oh fkdslwuh suìfìghqw1 Hq g*dxwuh whuphv/ frpph oh qrwh Vzr�rug

+4<<8, �wkh zhdn vhsdudelolw| fulwhulrq lv d zd| wr lghqwli| prqh| dv zkdwhyhu

shrsoh ylhz dv prqh|�1

Hpslultxhphqw/ ghx{ idploohv gh whvwv rqw ìwì xwlolvìhv srxu whvwhu od

idleoh vìsdudelolwì gh jurxshv g*dfwliv hw grqf gì�qlu od prqqdlh1 Ohv whvwv

sdudpìwultxhv/ dssoltxìv hq sduwlfxolhu sdu Vhuohwlv +4<;:d,/ uhsrvhqw vxu o*hv0

wlpdwlrq gh iruphv  h{leohv fdsdeohv/ gh sdu ohxu sursulìwì gh  h{lelolwì/ gh

irxuqlu xqh erqqh dssur{lpdwlrq ghv suìiìuhqfhv ghv djhqwv1 Ghv uhvwulfwlrqv

vrqw doruv whvwìhv/ fruuhvsrqgdqw dx surfhvvxv g*doorfdwlrq hq ghx{ ìwdshv1 Lo

d fhshqgdqw ìwì qrwì sdu Eduqhww hw Fkrl +4<;<,/ txh fhwwh idplooh gh whvwv

ìwdlw wuëv shx sxlvvdqwh1 Od udlvrq sulqflsdoh ìwdqw txh ohv iruphv shughqw

ohxu sursulìwì gh  h{lelolwì txdqg ghv uhvwulfwlrqv vrqw lpsrvìhv1 Gh soxv/

ohv whvwv sdudpìwultxhv vrqw irufìphqw ghv whvwv mrlqwv gx fkrl{ gh od iruph
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 h{leoh hw gh od vìsdudelolwì +Ghqq| hw Ixvv +4<::,,1 Oruvtxh fhwwh ghuqlëuh

hvw uhmhwìh/ lo q*hvw grqf sdv srvvleoh gh vdyrlu vl o*k|srwkëvh gh vìsdudelolwì

hvw uhmhwìh/ rx vl od iruph fkrlvlh q*hvw sdv dgìtxdwh1

Od vhfrqg idplooh gh whvwv hvw edvìh vxu xqh dssurfkh qrq sdudpìwultxh1

Fhwwh dssurfkh wluh vrq qrp gx idlw tx*dxfxqh iruph  h{leoh q*hvw uhtxlvh1

Fhv whvwv rqw ìwì ghyhorssìv sdu Yduldq +4<;5/ 4<;6, gdqv oh fdguh gh od wkìr0

ulh ghv Suìiìuhqfhv Uìyìoìhv4 gh Vdpxhovrq +4<7:,1 Srxu tx*xq jurxsh g*dfwliv

vrlw idleohphqw vìsdudeoh lo idxw txh +4, o*hqvhpeoh ghv elhqv gh o*dqdo|vh vrlw

udwlrqdolvì sdu xqh irqfwlrq g*xwlolwì/ +5, xq jurxsh g*dfwliv vrlw dxvvl udwlr0

qdolvì sdu xqh irqfwlrq g*xwlolwì +6, oh uhvwh ghv elhqv soxv xq lqglfh g*xwlolwì

srxu oh jurxsh grqw rq yhxw whvwhu od vìsdudelolwì vrlw udwlrqdolvì sdu xqh

irqfwlrq g*xwlolwì1 Fh whvw hvw grqf xq whvw gh pd{lplvdwlrq hq wurlv ìwdshv1

Lo xwlolvh o*D{lrph Jìqìudo ghv Suìiìuhqfhv Uìyìoìhv +DJSU rx JDUS, srxu

whvwhu od pd{lplvdwlrq/ ohv lqglfhv g*xwlolwì +ìwdsh 6, ìwdqw fdofxoìv ã sduwlu

ghv lqìjdolwìv g*Diuldw1 Od surfìgxuh hqwlëuh d ìwì surjudppìh sdu Yduldq

+4<<4, gdqv xq orjlflho dsshoì QRQSDU1 Qrxv xwlolvhurqv grqf fh qrp srxu

vh uìihuhu ã od surfìgxuh fodvvltxh1

Fhshqgdqw/ sdv soxv txh ohv whvwv sdudpìwultxhv/ od surfìgxuh QRQSDU

q*hvw vdwlvidlvdqwh1 Od udlvrq hq hvw txh/ o*huuhxu gh w|sh 4/ txdqg o*k|srwkëvh

qxooh hvw od vìsdudelolwì/ hvw dvvh} lpsruwdqwh1 Ghx{ udlvrqv ã fhod/ o*xqh

wkìrultxh/ hw o*dxwuh soxv hpslultxh1 Suhplëuhphqw/ od pd{lplvdwlrq hvw whvwìh

juåfh ã JDUS/ pdlv JDUS hvw qrq vwrfkdvwltxh1 Xqh vlpsoh ylrodwlrq gh

o*d{lrph frqgxlw dx uhmhw gh o*k|srwkëvh whvwìh/ píph vl fhwwh ylrodwlrq hvw

lqgxlwh sdu xqh fdxvh vwrfkdvwltxh/ ohv grqqìhv ìwdqw hq idlw frqvlvwdqwhv

dyhf oh sulqflsh gh pd{lplvdwlrq1 Ghx{lëphphqw/ o*dojrulwkph xwlolvì srxu

4Yrlu dxvvl Fkldssrul hw Urfkhw +4<;:,/ Glhzhuw hw Sdundq +4<;8,/ Krxwkdnnhu +4<83,

hw Krxwpdq hw Pdnv +4<;:,1
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fdofxohu ohv lqglfhv g*xwlolwì/ uhqyrlh jìqìudohphqw ghv ydohxuv txl pëqhqw ã

ghv ylrodwlrqv gh JDUS/ píph oruvtxh ohv grqqìhv vrqw vìsdudeohv1

Gdqv fh fkdslwuh/ qrxv gìyhorssrqv xq qrxyhdx whvw qrq sdudpìwultxh1

Sdu udssruw ã QRQSDU/ qrxv lqwurgxlvrqv wrxw g*derug xqh surfìgxuh shu0

phwwdqw gh whvwhu od vljql�fdwlylwì ghv ylrodwlrqv gh JDUS/ f*hvw0ã0gluh od

vljql�fdwlylwì ghv ìfduwv sdu udssruw ã xq frpsruwhphqw gh pd{lplvdwlrq1

Vrxv o*k|srwkëvh qxooh/ ohv grqqìhv vrqw phvxuìhv dyhf ghv huuhxuv/ hw xq sur0

judpph txdgudwltxh hvw xwlolvì srxu wurxyhu ohv grqqìhv frpsdwleohv dyhf

oh sulqflsh gh pd{lplvdwlrq1 Frpph/ vrxv o*k|srwkëvh qxooh/ ohv huuhxuv vrqw

qrupdohphqw glvwulexìhv/ xq whvw gh qrupdolwì +Mdutxh0Ehud, hvw xwlolvì srxu

whvwhu ohxu vljql�fdwlylwì1 Hqvxlwh/ hq vh edvdqw vxu od olwwìudwxuh ghv qrpeuhv

lqglfhv/ qrxv sursrvrqv xq qrxyho dojrulwkph srxu uìvrxguh ohv lqìjdolwìv

g*Diuldw1 D sduwlu gh vlpxodwlrqv gh Prqwh Fduor/ qrxv prqwurqv od sxlv0

vdqfh gh fhwwh surfìgxuh1

Fh fkdslwuh hvw rujdqlvì dlqvl1 Od vhfwlrq ghx{ idlw xqh uhyxh gh od olw0

wìudwxuh h{lvwdqwh1 Od vhfwlrq wurlv suìvhqwh gh idêrq wkìrultxh/ oh frqfhsw

gh idleoh vìsdudelolwì/ dlqvl txh ohv whvwv qrq sdudpìwultxhv dvvrflìv1 Gdqv

od vhfwlrq txdwuh qrxv prqwurqv ohv olplwhv gh od surfìgxuh QRQSDU/ hw

gìyhorssrqv xq qrxyhdx whvw gh vìsdudelolwì1 Od vhfwlrq flqt suìvhqwh ghx{

dssolfdwlrqv hpslultxhv vxu grqqìhv iudqêdlvhv1

515 Surfìgxuh QRQSDU hw gì�qlwlrq gh od

prqqdlh = xqh uhyxh gh od olwwìudwxuh

Ohv whvwv qrq sdudpìwultxhv gh vìsdudelolwì rqw ìwì gìyhorssìv sdu Yd0

uldq +4<;5/ 4<;6, gdqv oh fdguh gh od wkìrulh ghv Suìiìuhqfhv Uìyìoìhv gh

Vdpxhovrq +4<7:,1 Lov irqw vxlwh dx{ wudydx{ g*Diuldw +4<9:/ 4<:6,1 Fhv whvwv
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vrqw edvìv vxu xqh surfìgxuh hq wurlv ìwdshv/ fkdtxh ìwdsh phwwdqw hq dydqw

xq whvw gh pd{lplvdwlrq uhsrvdqw vxu o*D{lrph Jìqìudo ghv Suìiìuhqfhv Uì0

yìoìhv +JDUS,1 Od suhplëuh ìwdsh frqvlvwh ã whvwhu vl ohv grqqìhv gdqv ohxu

hqvhpeoh vrqw udwlrqdolvìhv sdu xqh irqfwlrq g*xwlolwì1 Gdqv fh fdv/ od vhfrqgh

ìwdsh whvwh o*h{lvwhqfh g*xqh irqfwlrq gh vrxv xwlolwì srxu xq jurxsh gh elhqv

rx g*dfwliv1 Hq�q/ vl xqh whooh irqfwlrq gh vrxv xwlolwì h{lvwh/ od wurlvlëph ìwdsh

fkhufkh ã hvwlphu vl fhwwh vrxv xwlolwì vh frpsruwh frpph xq elhq ìoìphq0

wdluh/ f*hvw0ã0gluh vl wrxv ohv h�hwv gh vxevwlwxwlrq vrqw lqwhuqdolvìv1 Oruv gh

fhwwh wurlvlëph ìwdsh vrqw fdofxoìv ohv lqglfhv g*xwlolwì hw gh sul{ uìvroydqw xq

v|vwëph g*lqìjdolwìv/ dsshoìhv lqìjdolwìv g*Diuldw1 Fhwwh surfìgxuh hvw dsshoìh

surfìgxuh QRQSDU/ gx qrp gx orjlflho surjudppì sdu Yduldq1

F*hvw sulqflsdohphqw hq ìfrqrplh prqìwdluh txh fhv whvwv rqw ìwì dssol0

txìv1 O*xwlolvdwlrq ghv whvwv qrq sdudpìwultxhv gh vìsdudelolwì vxu grqqìhv

pdfurìfrqrpltxhv5/ d ìwì vxjjìuì wrxw g*derug sdu Vzr�rug hw Zklwqh|

+4<;:,1 D sduwlu gh o*ìwxgh ghv suìiìuhqfhv g*xq frqvrppdwhxu uhsuìvhqwdwli

+Skolsv +4<:7,,/ lov vh sursrvhqw gh gì�qlu od prqqdlh1 O*lgìh gh edvh hvw uh0

odwlyhphqw vlpsoh/ vl od prqqdlh hqwuh gdqv od irqfwlrq g*xwlolwì/ hw vl hooh hvw

ydorulvìh gh idêrq hqgrjëqh/ doruv gì�qlu od prqqdlh uhylhqw ã vìohfwlrqqhu

ohv dfwliv txl vrqw ydorulvìv gdqv ohxu u÷oh gh prqqdlh sdu fhw djhqw1 Fhfl hvw

uìdolvì hq ìwxgldqw/ sdupl xq jurxsh g*dfwliv/ fhx{ txl vrqw udwlrqdolvìv sdu

xqh irqfwlrq gh vrxv xwlolwì prqìwdluh idleohphqw vìsdudeoh1 D sduwlu g*xqh

irqfwlrq g*xwlolwì gdqv odtxhooh hqwuh ghv elhqv gh frqvrppdwlrq/ ghv elhqv

prqìwdluhv hw oh orlvlu/ vxu grqqìhv dqqxhoohv dpìulfdlqhv gh 4<:3 ã 4<;5/ lov

prqwuhqw txh vhxov ohv dfwliv oltxlghv vdwlvirqw oh fulwëuh gh idleoh vìsdudelolwì1

Hq sduwlfxolhu/ o*lqwurgxfwlrq g*dfwliv gh w|sh yrlvlq ghv RSFYP gdqv o*dqd0

5Srxu ghv dssolfdwlrqv ghv whvwv qrq sdudpìwultxhv gh pd{lplvdwlrq vxu grqqìhv plfur

ìfrqrpltxhv/ yrlu Idpxodul +4<<8, rx Gld|h +4<<:,1
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o|vh/ frqgxlw ã ghv ylrodwlrqv gh JDUS hw grqf dx uhmhw gh o*k|srwkëvh gh

idleoh vìsdudelolwì1 Vzr�rug +4<<8, frq�uph fhv uìvxowdwv/ hw whvwh vxu orqjxh

sìulrgh vl ohv dfwliv frpsulv gdqv P5 vrqw gh od prqqdlh/ frpph o*dydlhqw

vxjjìuìv Iulhgpdq hw Vfkzduw} +4<:3,1 Lo frqoxw vxu od sìulrgh ìwxglìh txh od

prqqdlh hvw xq hqvhpeoh g*dfwliv oltxlghv1

Ehorqjld hw Fku|vwdo +4<<4, xwlolvhqw ìjdohphqw ohv whvwv qrq sdudpì0

wultxhv d�q gh gì�qlu xq djuìjdw srxu od Judqgh0Euhwdjqh1 D sduwlu gh grq0

qìhv phqvxhoohv frxyudqw od sìulrgh 4<;504<<;/ lov prqwuhqw/ dx frqwudluh gh

Vzr�rug +4<<8,/ txh od prqqdlh hvw frqvwlwxìh g*dfwliv hqwudqw gdqv o*djuì0

jdw P71 Vxu od edvh gh fh jurxsh g*dfwliv/ lov frqvwuxlvhqw xq djuìjdw gh w|sh

Glylvld hw hvwlphqw xqh irqfwlrq gh ghpdqgh gh prqqdlh1 Xqh dqdo|vh vlpl0

odluh hvw phqìh sdu Gudnh hw Fku|vwdo +4<<7,1 Lov prqwuhqw txh ohv djuìjdwv

xwlolvìv sdu od Edqtxh g*Dqjohwhuuh vrqw pdo frqvwuxlwv1 Sdwwhuvrq +4<<4, uh0

phw hq fdxvh ohv whvwv qrq sdudpìwultxhv xwlolvdqw ghv grqqìhv ã xq qlyhdx

wurs djuìjì1 Srxu oxl/ fhv ghuqlhuv vrqw vhqvleohv dx qlyhdx g*djuìjdwlrq1 Lo

vh sursrvh grqf gh uhodqfhu od surfìgxuh/ pdlv hq gìvdjuìjhdqw ohv elhqv gh

frqvrppdwlrq1 Hq sduwlfxolhu/ gl{0kxlw fdwìjrulhv vrqw xwlolvìhv1 Lo prqwuh

txh vl xqh xwlolwì udwlrqdolvh ohv grqqìhv gh 4<:8 ã 4<;9/ dxfxqh vìsdudel0

olwì dx qlyhdx ghv elhqv prqìwdluhv qh shxw íwuh wurxyìh/ frqwuhglvdqw dlqvl

ohv wudydx{ gh Ehorqjld hw Fku|vwdo +4<<4,1 Od vhqvlelolwì ghv uìvxowdwv dx

qlyhdx g*djuìjdwlrq d ìwì fulwltxìh sdu Gudnh +4<<7,1 Hq xwlolvdqw xqh edvh

gh grqqìhv vlplodluh ã fhooh gh Sdwwhuvrq +4<<4,/ lo vrxoljqh txh ohv whvwv qh

sdudlvvhqw sdv vhqvleohv dx qlyhdx g*djuìjdwlrq/ pdlv soxw÷w dx fkrl{ gh od yd0

uldeoh xwlolvìh srxu fdofxohu ohv grqqìhv sdu wíwh1 Ohv uìvxowdwv �qdov rewhqxv

vrqw dvvh} gl�ìuhqwv gh fhx{ gh Sdwwhuvrq +4<<4,/ hq sduwlfxolhu lo h{lvwh xqh

irqfwlrq g*xwlolwì idleohphqw vìsdudeoh/ pdlv fhwwh ghuqlëuh q*lqfrusruh sdv

ohv dfwliv lqfoxv gdqv P7/ frqwudluhphqw dx{ uìvxowdwv gh Gudnh hw Fku|vwdo
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gh od olwwìudwxuh ;<

+4<<7,1

Od surfìgxuh qrq sdudpìwultxhv d dxvvl ìwì xwlolvìh srxu whvwhu o*h{lvwhqfh

g*xq djuìjdw gh prqqdlh dx qlyhdx gh od }rqh Hxur +Vshqfhu +4<<:,,1 Fhv

whvwv frq�uphqw o*h{lvwhqfh g*xq djuìjdw srxu o*hqvhpeoh ghv sd|v gh od }rqh/

dlqvl txh srxu ohv judqgv sd|v sulv vìsduhpphqw/ frpph od Iudqfh rx o*Do0

ohpdjqh1 Srxu ohv shwlwv sd|v/ od surfìgxuh uhmhwwh o*h{lvwhqfh g*xq djuìjdw/

vxjjìudqw o*lpsruwdqfh ghv skìqrpëqhv gh vxevwlwxwlrq gh prqqdlh1 D sdu0

wlu gx jurxsh g*dfwli vìohfwlrqqì srxu od }rqh Hxur/ Vshqfhu +4<<:, prqwuh

tx*xqh ghpdqgh gh prqqdlh h{lvwh/ vhxohphqw vl ohv dfwliv vrqw djuìjìv dyhf

xq lqglfh Glylvld61

Ohv ìwxghv flwìhv fl ghvvxv xwlolvhqw od surfìgxuh QRQSDU gh Yduldq srxu

whvwhu od vìsdudelolwì1 Fhwwh surfìgxuh d ìwì fulwltxìh/ fdu qrq vwrfkdvwltxh/

xwlolvdqw JDUS/ hw edvìh vxu od frqglwlrq g*Diuldw/ txl hvw xqh frqglwlrq

vx!vdqwh pdlv qrq qìfhvvdluh1

Uìsrqgdqw dx suhplhu sureoëph/ Yduldq +4<;8, d oh suhplhu fkhufkì ã

ìwhqguh ohv whvwv d�q g*lqfoxuh ghv ìoìphqwv vwrfkdvwltxhv +huuhxuv gh ph0

vxuh,71 Lo gìyhorssh xqh surfìgxuh txdgudwltxh shuphwwdqw gh whvwhu od vl0

jql�fdwlylwì ghv ylrodwlrqv gh JDUS1 Fhwwh surfìgxuh qìfhvvlwh fhshqgdqw od

frqqdlvvdqfh gx vhfrqg prphqw ghv huuhxuv gh phvxuh1 Ru/ gdqv ohv wudydx{

hpslultxhv/ fhwwh ghuqlëuh hvw jìqìudohphqw lqfrqqxh1 Fhwwh dssurfkh d grqf

ìwì wuëv shx xwlolvìh1 Xqh dxwuh dssurfkh d ìjdohphqw ìwì gìyhorssìh1 Hooh

frqvlvwh/ vl ghv ylrodwlrqv gh JDUS dssdudlvvhqw/ ã whvwhu srxu ohv sdqlhuv

frqfhuqìv/ ohxuv sur{lplwìv hq whuphv frqvwdqwv1 Rq vxssrvhud txh ohv djhqwv

qh shxyhqw glvfhuqhu hqwuh ghv sdqlhuv surfkhv1 Fhwwh ghx{lëph dssurfkh

edvìh vxu o*xwlolvdwlrq g*xq lqglfh g*lqh!flhqfh/ dsshoì lqglfh g*Diuldw/ d ìwì

6Yrlu dxvvl Fkrl hw Vrvlq +4<<5,1
7Yrlu dxvvl Hsvwhlq hw \dwfkhz +4<;8,1
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plvh hq rhxyuh sdu Fkdoidqw hw Dovwrq +4<;;, hw Ilvkhu hw Iohlvvlj +4<<:,1

Fhv ghuqlhuv xwlolvhqw o*lqglfh gdqv ghv whvwv gh vìsdudelolwì/ hw fkhufkhqw ã

gì�qlu od pdvvh prqìwdluh srxu ohv Hwdwv0Xqlv gh 4<93 ã 4<<61 Lov frqfoxhqw

txh ghv jurxshv frpph P5 vrqw w|sltxhphqw vìsdudeohv doruv tx*xq jurxsh

frpsuhqdqw ghv dfwliv yrlvlqv ghv RSFYP hvw uhmhwì1 D sduwlu ghv jurxshv vì0

sdudeohv/ lov hvwlphqw ghv v|vwëphv gh ghpdqgh +v|vwëph g|qdpltxh Irxulhu

+Ilvkhu hw Iohlvvlj +4<<7,,,1

Frqfhuqdqw od frqglwlrq vx!vdqwh pdlv qrq qìfhvvdluh/ Vzr�rug hw Zklw0

qh| +4<<7,/ lqwurgxlvhqw xqh qrxyhooh surfìgxuh1 Hooh shuphw ìjdohphqw gh

suhqguh hq frpswh xq surfhvvxv g*dmxvwhphqw lqfrpsohw1 Lov prqwuhqw txh

od prqqdlh hvw xq hqvhpeoh g*dfwliv oltxlghv1 Ohxu surfìgxuh h{ljhdqw qìdq0

prlqv oh uhfrxuv ã ghv ruglqdwhxuv gh fdofxo Fud|0vxshufrpsxwhu hw q*d/ ã fh

wlwuh/ sdv ìwì xwlolvì1

Dlqvl/ irufh hvw gh frqvwdwhu txh fhwwh olwwìudwxuh qh shuphw sdv gh wluhu

gh frqfoxvlrqv fodluhv1 Xqh udlvrq ã fhod = od idleoh sxlvvdqfh ghv whvwv qrq

sdudpìwultxhv +Eduqhww hw Fkrl +4<;<,,/ edvìh vxu ohv ghx{ fulwltxhv gh od

surfìgxuh QRQSDU1

D sursrv ghv uìvxowdwv hpslultxhv xwlolvdqw QRQSDU/ Ehorqjld hw Fku|v0

wdo +4<<4, qrwhqw =

�Wkhvh uhvxowv/ krzhyhu/ vkrxog eh lqwhusuhwhg d elw fdxwlrxvo|

ehfdxvh wkh qrqsdudphwulf whvw dssduhqwo| lv eldvhg wrzdug uh0

mhfwlrq ri zhdn vhsdudelolw|�

516 Idleoh vìsdudelolwì hw surfìgxuh QRQSDU

Od idleoh vìsdudelolwì ghv suìihuhqfhv hvw od frqglwlrq fohi gh o*h{lvwhqfh

g*xq djuìjdw gh prqqdlh1 D�q gh frqgxluh ohv whvwv gh vìsdudelolwì ghx{
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k|srwkëvhv vrqw qìfhvvdluhv txl vrqw =

+4, O*lqwurgxfwlrq gh od prqqdlh gdqv od irqfwlrq g*xwlolwì/ txh qrxv dyrqv

mxvwl�ìh gh idêrq wkìrultxh/

+5, O*h{lvwhqfh g*xq djhqw uhsuìvhqwdwli1

Hq h�hw/ gdqv fh fkdslwuh/ hw gdqv oh fkdslwuh vxlydqw/ qrxv qh qrxv lq0

wìuhvvrqv tx*ã o*djuìjdwlrq ghv dfwliv hw qrq ghv shuvrqqhv1 Frpph qrxv

xwlolvrqv ghv grqqìhv sdu wíwh/ ohv whvwv gh vìsdudelolwì vrqw irufìphqw ghv

whvwv mrlqwv gh o*k|srwkëvh gh vìsdudelolwì hw gh o*h{lvwhqfh g*xq djhqw uhsuì0

vhqwdwli1 Qrxv frpphqêrqv sdu lqwurgxluh oh frqfhsw gh idleoh vìsdudelolwì/

dlqvl txh od surfìgxuh gh whvw qrq sdudpìwultxh QRQSDU1

51614 Suìvhqwdwlrq wkìrultxh gx frqfhsw gh idleoh vì0

sdudelolwì

Xqh frqglwlrq qìfhvvdluh hw vx!vdqwh srxu txh oh exgjhw vrlw doorxì hq

ghx{ ìwdshv/ hvw txh ohv suìiìuhqfhv vrlhqw idleohphqw vìsdudeohv1 Fhv ghu0

qlëuhv shxyhqw doruv íwuh uhsuìvhqwìhv sdu xqh vwuxfwxuh hq dueuh/ frpph oh

prqwuh oh vkìpd +514,1

Vrlw 6 xq yhfwhxu gh elhqv prqìwdluhv/ % xq yhfwhxu gh elhqv gh frqvrp0

pdwlrq hw gh vhuylfhv hw , oh orlvlu1 Lo | d idleoh vìsdudelolwì gh od prqqdlh vl

ohv suìiìuhqfhv shxyhqw íwuh uhsuìvhqwìhv sdu xqh irqfwlrq g*xwlolwì +514,/ hw

vl fhwwh ghuqlëuh shxw íwuh uììfulwh frpph +515,1

L ' LE6c%c ,� +514,

dyhf =

LE�� G xqh irqfwlrq frqfdyh1
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1ière étape :  
durables non 
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2ième étape :  

Ilj1 514= Xqh doorfdwlrq srvvleoh gx exgjhw hq ghx{ ìwdshv1

L ' LE6c%c ,� ' s EL6E6�c %c ,� +515,

dyhf =

LE�� G xqh irqfwlrq frqfdyh/

sE�� G xqh irqfwlrq +irqfwlrq pdfur, vwulfwhphqw furlvvdqwh d|dqw ohv píphv

sursulìwìv txh L E��c

L6E�� = od vrxv irqfwlrq +irqfwlrq plfur, g*xwlolwì prqìwdluh/ frqfdyh/ hw

od irqfwlrq djuìjhdqwh/ vl ohv suìiìuhqfhv vrqw prpjëqhv gh ghjuì 41

Od qrwlrq gh idleoh vìsdudelolwì d ìwì ghyhorssìh sdu Vwurw} +4<8:/ 4<8<,

hw Jrupdq +4<8<, hw ìwxglìh sdu Ghdwrq hw Pxhooedxhu +4<;3e,1 Hooh lpsoltxh

txh oh wdx{ pdujlqdo gh vxevwlwxwlrq hqwuh ghv dfwliv rx elhqv g*xq jurxsh/

vrlw lqgìshqgdqw g*dfwliv rx gh elhqv hq ghkruv gx jurxsh1
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Fhfl d wurlv lpsolfdwlrqv pdmhxuhv1 Suhplëuhphqw/ hq fh txl frqfhuqh od

prqqdlh/ shuphwwdqw gh fdudfwìulvhu ohv vwuxfwxuhv ghv suìiìuhqfhv ghv djhqwv/

hooh yd shuphwwuh oh sdvvdjh g*xqh iruph wkìrultxh gh prqqdlh ã xqh iruph

hpslultxh1 Hq h�hw/ ìwdqw grqqì txh wrxv ohv dfwliv udwlrqdolvìv sdu L6E��

vrqw shuêxv frpph dvvh} krprjëqhv srxu uhqguh ã ghv ghjuìv ydulìv oh píph

vhuylfh/ gì�qlu od prqqdlh uhylhqw ã fkhufkhu ohv dfwliv udwlrqdolvìv sdu od

vrxv irqfwlrq g*xwlolwì prqìwdluh1 Ghx{lëphphqw/ od idleoh vìsdudelolwì hvw od

frqglwlrq irqgdphqwdoh g*h{lvwhqfh g*xq djuìjdw/ sxlvtxh od idleoh vìsdud0

elolwì jdudqwlw txh ohv h�hwv gh vxevwlwxwlrq vrqw lqwhuqdolvìv1 Hq�q/ oruv gh

o*hvwlpdwlrq g*xq v|vwëph gh ghpdqgh/ lo q*hvw sdv qìfhvvdluh gh suhqguh hq

frpswh ohv uhodwlrqv lqwhu jurxshv +f1i fkdslwuh 8,1

51615 Od surfìgxuh QRQSDU

Qrxv lqwurgxlvrqv gdqv fhwwh vrxv vhfwlrq ohv whvwv vwdqgdugv gh vìsdud0

elolwì +surfìgxuh QRQSDU,1

Lo | d idleoh vìsdudelolwì g*xq jurxsh g*dfwliv prqìwdluhv/ vl xqh irqfwlrq

g*xwlolwì +514, dgphw xqh ìfulwxuh +515,1 Hq sduwdqw gh fhwwh gì�qlwlrq/ wurlv

frqglwlrqv grlyhqw grqf íwuh uhpsolhv =

+4, Suhplëuhphqw/ lo grlw h{lvwhu xqh irqfwlrq LE��/ udwlrqdolvdqw o*hqvhpeoh

ghv grqqìhv/ E%c ,c6�1

+5, Ghx{lëphphqw/ vl od suhplëuh frqglwlrq hvw yìul�ìh/ lo grlw h{lvwhu xqh

vrxv irqfwlrq g*xwlolwì L6E�� udwlrqdolvdqw xq jurxsh g*dfwliv prqì0

wdluhv1

+6, Hq�q/ vl od suhplëuh hw od ghx{lëph frqglwlrq vrqw yìul�ìhv/ L6E�� grlw

vh frpsruwhu frpph xq elhq ìoìphqwdluh/ fh txl fruuhvsrqg ã o*h{lv0

whqfh gh sE��1 Gdqv fhwwh ìwdsh/ L6E�� hvw uhpsodfìh sdu ghv lqglfhv

g*xwlolwì/ txl shxyhqw íwuh lqwhusuìwìv frpph ghv lqglfhv gh txdqwlwì1
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Lo hvw grqf dssduhqw txh whvwhu od vìsdudelolwì ghv suìiìuhqfhv/ uhylhqw ã

whvwhu gh idêrq vìtxhqwlhooh od pd{lplvdwlrq gh o*xwlolwì1 Xqh idêrq hvw g*hp0

sorlhu o*d{lrph JDUS1 Qrxv gìwdloorqv pdlqwhqdqw fh srlqw/ sxlv ã sduwlu ghv

whvwv gh pd{lplvdwlrq lqwurgxlvrqv ohv whvwv gh vìsdudelolwì1

Ohv whvwv qrq sdudpìwultxhv gh pd{lplvdwlrq

Od surfìgxuh gh whvw gh vìsdudelowì uhylhqw grqf ã whvwhu gh idêrq vìtxhq0

wlhooh vl xq hqvhpeoh gh sdqlhuv revhuyìv %� ' E%�� c %
2

� c ���c %
&
� �
�c � ' �c ���c A dyhf

ghv sul{ R� ' ER�� c R
2

� c ���c R
&
� �
�c � ' �c ���c A vh frpsruwhqw frpph v*lov dydlhqw

ìwì jìqìuìv sdu xq frpsruwhphqw gh pd{lplvdwlrq gh o*xwlolwì1 Vrlw ohv hq0

vhpeohv f ' i%� 5 EW+n�!*� ' �c ���cAj/ � ' iR� 5 EW+n�!*� ' �c ���cAj

hw ( ' iE%�c R�� 5 EW+n�2!*� ' �c ���cAj/ uhjurxsdqw grqf xq qrpeuh �ql

g*revhuydwlrqv ghv frxsohv E%�c R��1

Gì�qlwlrq 4 Xqh irqfwlrq g*xwlolwì LE�� udwlrqdolvh xq hqvhpeoh gh grqqìhv

( vl L E%�� A LE%� srxu wrxw % who txh R� � %� A R� � %c � 5 i�c ���c Aj�

Od gì�qlwlrq 4 gìfrxoh gh od sursulìwì gh qrq vdwxudwlrq orfdoh/ hw gh od

frqfdylwì gh od irqfwlrq g*xwlolwì1 Hooh vrxoljqh tx*ã sul{ frqvwdqw R� o*djhqw

doorxh od gìshqvh od soxv lpsruwdqwh dx sdqlhu txl hvw suìiìuì dx{ dxwuhv/ fhfl

lpsoltxdqw xqh xwlolwì vxsìulhxuh srxu fh elhq/ g*rü LE%�� A L E%�1

Diuldw +4<9:/ 4<:6,/ d oh suhplhu ìqrqfì ghv frqglwlrqv whvwdeohv srxu

yìul�hu vl xq hqvhpeoh ( vh frpsruwdlw frpph v*lo dydlw ìwì jìqìuì sdu xqh

irqfwlrq g*xwlolwì L E��1 F*hvw oh wkìruëph g*Diuldw1

Wkìruëph 5 +Diuldw +4<:6,, Srxu xq hqvhpeoh G/ ohv wurlv frqglwlrqv

vxlydqwhv vrqw ìtxlydohqwhv =

+4, Lo h{lvwh xqh irqfwlrq g*xwlolwì orfdohphqw qrq vdwxuìh txl udwlrqdolvh ohv

grqqìhv/
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+5, Lo h{lvwh ghv lqglfhv vwulfwhphqw srvlwliv EL�c b�� txl yìul�hqw ohv lqìjd0

olwìv vxlydqwhv/ glwhv lqìjdolwìv g*Diuldw ;� 5 i�c ���c Aj;� 5 i�c ���c Aj =

L� 9 L� n b�ER� � %� � R� � %��c

+6, Lo h{lvwh xqh irqfwlrq g*xwlolwì orfdohphqw qrq vdwxuìh/ frqwlqxh/ frqfdyh

hw prqrwrqh txl udwlrqdolvh ohv grqqìhv1

Oh wkìruëph g*Diuldw hvw edvì vxu ohv frqglwlrqv gx suhplhu ruguh hw ohv

sursulìwìv ghv irqfwlrqv frqfdyhv1 Ohv frqglwlrqv gx suhplhu ruguh lpsoltxhqw

+516,/ hw od frqfdylwì gh LE�� +517,1

(LE%�� ' b�R� +516,

L E%�� 9 LE%�� n(LE%��E%� � %�� +517,

Hq uhpsodêdqw +516, gdqv +517,/ rq rewlhqw ohv lqìjdolwìv g*Diuldw1 Ohv

lqglfhv L� hw b� shxyhqw íwuh lqwhusuìwìv uhvshfwlyhphqw frpph ghv lqglfhv

g*xwlolwì hw frpph ghv xwlolwìv pdujlqdohv gx uhyhqx1 Ohv lqìjdolwìv g*Diuldw

shxyhqw íwuh lqwhusuìwìhv gh od idêrq vxlydqwh1 Vl ohv grqqìhv vrqw udwlr0

qdolvìhv/ sdu xqh irqfwlrq g*xwlolwì/ doruv lo hvw srvvleoh g*d�hfwhu ã fkdtxh

frqvrppdwlrq xq lqglfh g*xwlolwì/ hw vxuwrxw gh fodvvhu/ hq irqfwlrq gh fhv

lqglfhv wrxwhv ohv frqvrppdwlrqv1 Lo hvw grqf v|qrq|ph gh gluh txh ohv grq0

qìhv vdwlvirqw ohv lqìjdolwìv g*Diuldw/ hw tx*lo h{lvwh xqh fkdñqh gh suìiìuhqfhv

frkìuhqwh uholdqw wrxv ohv sdqlhuv1

Ohv lqìjdolwìv g*Diuldw irxuqlvvhqw grqf xq whvw gh pd{lplvdwlrq gh o*xwl0

olwì1 Lo hvw fhshqgdqw h{wuíphphqw frpsoh{h ã phwwuh hq rhxyuh dx ixu hw ã

phvxuh txh oh qrpeuh g*revhuydwlrqv dxjphqwh1 Yduldq +4<;5/ 4<;6, d gìyh0

orssì xqh surfìgxuh dowhuqdwlyh/ edvìh vxu od wudqvlwlylwì ghv fkrl{81

8Yrlu dxvvl Yduldq +4<;;/ 4<<8,1
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Gì�qlwlrq 6 +Yduldq +4<;5,, Xqh revhuydwlrq %� hvw gluhfwhphqw uìyìoìh

suìiìuìh ã %� / vl R� � %� A R� � %�/ qrwìh %�-
f%�c �"i�c ���c Ajc �"i�c ���c Aj�

Gì�qlwlrq 7 +Yduldq +4<;5,, Xqh revhuydwlrq %� hvw vwulfwhphqw gluhfwh0

phqw uìyìoìh suìiìuìh ã %�/ vl R��%� : R��%�/ qrwìh %��
f%� c �"i�c ���c Ajc �"i�c ���c Aj�

Gì�qlwlrq 8 +Yduldq +4<;5,, Xqh revhuydwlrq %� hvw uìyìoìh suìiìuìh ã %�

v*lo h{lvwh xqh fkdñqh gh suìiìuhqfhv hqwuh %� hw %� who txh R� �%� A R� �%6c R6 �

%6 A R6 � %?c ���c RR � %R A RR � %�c vrlw %�-
f%6c %6-

f%?c ���c %R-
f%� / qrwìh

%�-%�1 - ìwdqw od ihuphwxuh wudqvlwlyh gh -f�

Ohv gì�qlwlrqv 6 hw 7 ghv uhodwlrqv elqdluhv -f hw � f vrqw edvìhv vxu od

frqfdylwì gh od irqfwlrq g*xwlolwì1 D sul{ frqvwdqw/ soxv hvw suìiìuì ã prlqv/

hw oh prqwdqw pd{lpdo gh gìshqvh hvw d�hfwì dx elhq suìiìuì dx{ dxwuhv1

Fh elhq hvw grqf uìyìoì suìiìuì1 Od gì�qlwlrq 8 hvw o*h{whqvlrq ã xq fdguh

wudqvlwli1 Gdqv ohv lqìjdolwìv g*Diuldw/ fkdtxh sdluh gh sdqlhuv hvw frpsduìh/

srxu dqdo|vhu v*lo h{lvwh xqh frqvlvwdqfh whpsruhooh ghv fkrl{1 Od orjltxh

gh Yduldq +4<;5/ 4<;6, hvw vlplodluh/ sxlvtxh ohv uhodwlrqv elqdluhv -fc � f hw

- yrqw vhuylu ã frpsduhu sdu sdluhv wrxwhv ohv revhuydwlrqv E%�c R�� 5 ( hw

E%� c R�� 5 (c � 5 i�c ���c Ajc � 5 i�c ���c Aj1

Gì�qlwlrq 9 +Yduldq +4<;5,, Ohv grqqìhv vdwlvirqw o*D{lrph Jìqìudo ghv

Suìiìuhqfhv Uhyhoìhv +DJSU rx JDUS,/ vl ;� 5 i�c ���c Aj;� 5 i�c ���c Aj

%�-%� lpsoltxh sdv %��
f%�/ rx %�-%� ', R� � %� 9 R� � %�1 Vl %� hvw uìyìoì

suìiìuì ã %�/ doruv %� qh shxw sdv íwuh vwulfwhphqw gluhfwhphqw uìyìoì suìiìuì

ã %��

Dsduwlu gh o*d{lrph JDUS/ Yduldq +4<;5/ 4<;6, ìwhqg oh wkìruëph g*Diuldw =

Wkìruëph : +Yduldq +4<;5,, Srxu xq hqvhpeoh G/ ohv wurlv frqglwlrqv

vxlydqwhv vrqw ìtxlydohqwhv =
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+4, Lo h{lvwh xqh irqfwlrq g*xwlolwì orfdohphqw qrq vdwxuìh txl udwlrqdolvh ohv

grqqìhv/

+5, Ohv grqqìhv vdwlvirqw JDUS/

+6, Lo h{lvwh ghv lqglfhv vwulfwhphqw srvlwliv EL�c b�� txl yìul�hqw ohv lqìjd0

olwìv vxlydqwhv/ glwhv lqìjdolwìv g*Diuldw ;� 5 i�c ���c Aj;� 5 i�c ���c Aj =

L� 9 L� n b�ER� � %� � R� � %��c

+7, Lo h{lvwh xqh irqfwlrq g*xwlolwì orfdohphqw qrq vdwxuìh/ frqwlqxh/ frqfdyh

hw prqrwrqh txl udwlrqdolvh ohv grqqìhv1

Dlqvl/ vl ohv grqqìhv vdwlvirqw JDUS/ hoohv vh frpsruwhqw frpph vl hoohv

dydlhqw ìwì jìqìuìhv sdu xq frpsruwphqw gh pd{lplvdwlrq1 Lo h{lvwh xqh fr0

kìuhqfh whpsruhooh ghv fkrl{ ghv djhqwv1

JDUS shxw íwuh lqwhusuìwì gh idêrq vlpsoh1 Vxssrvrqv txh ohv fkrl{ ghv

djhqwv vrlhqw revhuyìv gxudqw ghx{ sìulrghv/ hw txh ohv djhqwv frpsrvhqw ohxuv

sdqlhuv gh ghx{ elhqv/ ohv elhqv @ hw K1 Gxudqw od sìulrgh 4 qrxv revhuyrqv xq

sdqlhu/ qrwì %�1 Dx sul{ R�c lo hvw grqf uìyìoì suìiìuì ã wrxv ohv dxwuhv elhqv vh

wurxydqw hq ghvvrxv gh od gurlwh exgjìwdluh1 Wrxv shxyhqw íwuh dfkhwìv/ pdlv

qh vrqw sdv fkrlvlv1 Vxssrvrqv txh %2 dlw ìwì gdqv o*hvsdfh gh frqvrppdwlrq

srvvleoh/ qrxv dyrqv grqf R� � %� A R� � %2c %�-
f%21 Hq sìulrgh 5/ dx sul{ R2c

vxssrvrqv pdlqwhqdqw txh %2 dlw ìwì fkrlvl1 %2 hvw grqf/ dx sul{ R2/ uìyìoì

suìiìuì ã wrxv ohv elhqv vh wurxydqw hq ghvvrxv gh od gurlwh exgjìwdluh1 Ghx{

fdv vh suìvhqwhqw1 Vl dx sul{ R2 oh sdqlhu %� hvw wrxmrxuv gdqv o*hvsdfh gh

frqvrppdwlrq srvvleoh rq d R2 � %� 9 R2 � %2/ ru fhfl hvw hq frqwudglfwlrq

dyhf JDUS hw dyhf oh sulqflsh ghv suìiìuhqfhv uìyìoìhv/ txl vwlsxoh txh vl

%� d ìwì fkrlvl xqh irlv/ hw v*lo hvw wrxmrxuv dffhvvleoh ã od ghx{lëph sìulrgh/

doruv lo grlw hqfruh íwuh fkrlvl1 Gdqv fh fdv/ lo | d xqh ylrodwlrq gx sulqflsh gh

pd{lplvdwlrq/ hw o*k|srwkëvh g*xqh irqfwlrq g*xwlolwì udwlrqdolvdqw ohv grqqìhv
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x1 

x2 

a

b

Ilj1 515= Ylrodwlrq gh JDUS vdqv wudqvlwlylwì1

hvw uhmhwìh +�jxuh 515,1 Gdqv o*dxwuh fdv/ qrxv dyrqv R2 � %� A R2 � %2/ hw oh

sulqflsh gh pd{lplvdwlrq hvw dffhswì1

Elhq vþu/ JDUS v*dssoltxh dxvvl ã ghv sdqlhuv olìv sdu xqh uhodwlrq wudq0

vlwlyh +�jxuh 516,1 Hq sìulrgh 4/ oh sdqlhu %� hvw fkrlvl doruv txh %2 hvw gdqv

o*hvsdfh gh frqvrppdwlrq srvvleoh1 %� hw grqf gluhfwhphqw uìyìoì suìiìuì ã

%21 Sdu frqwuh %� q*hvw sdv gdqv o*hvsdfh gh frqvrppdwlrq srvvleoh1 Hq sì0

ulrgh 5/ %2 hvw fkrlvl doruv txh %� dxudlw sx o*íwuh1 %2 hvw grqf gluhfwhphqw

uìyìoì suìiìuì ã %�1 Sdu frqwuh %� q*hvw soxv gdqv o*hvsdfh gh frqvrppdwlrq

srvvleoh = lo q*| d sdv ylrodwlrq gx sulqflsh gh pd{lplvdwlrq1 Frpph %� hvw

gluhfwhphqw uìyìoì suìiìuì ã %2/ lo hvw uìyìoì suìiìuì ã wrxv ohv elhqv vh wurx0

ydqw gdqv o*hvsdfh gh frqvrppdwlrq gh od sìulrgh 5/ grqw %�1 Ru hq sìulrgh 6/

%� hvw fkrlvl doruv txh %� hvw wrxmrxuv dffhvvleoh = lo | d ylrodwlrq gx sulqflsh

gh pd{lplvdwlrq/ hw qrxv dyrqv = %�-%� hw %��
f%�1

Whvwv qrq sdudpìwultxhv gh vìsdudelolwì

D sduwlu gh JDUS/ Yduldq +4<;6,/ d ghyhorssì xq whvw qrq sdudpìwultxh

gh vìsdudelolwì1
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x1 

x2 

a

b

x3 

Ilj1 516= Ylrodwlrq gh JDUS dyhf wudqvlwlylwì

Vrlw ghx{ sduwlwlrqv gh %�/ %�c� xq yhfwhxu frorqqh ,� � hw %2c� xq yhfwhxu

frorqqh 6 � �/ who txh , n 6 ' & hw txh %�c� hw %2c� q*dlhqw sdv g*ìoìphqwv

frppxqv1 Vrlw (� ' iE%�c�c R�c�� 5 EW+n�2**� ' �c ���cAj� Yduldq +4<;6, d

prqwuì txh od vìsdudelolwì gh (� srxydlw íwuh whvwìh ã sduwlu gx wkìruëph

vxlydqw =

Wkìruëph ; +Yduldq +4<;6,, Ohv 6 frqglwlrqv vrqw ìtxlydohqwhv =

+4, Lo h{lvwh xqh irqfwlrq g*xwlolwì idleohphqw vìsdudeoh/ frqfdyh/ prqrwrqh/

frqwlqxh/ orfdohphqw qrq vdwxuìh txl udwlrqdolvh (�/

+5, Lo h{lvwh ghv lqglfhv vwulfwhphqw srvlwliv L�c T�c b�c >�c � ' �c ���c A txl

vdwlvirqw +518, ;� 5 i�c ���c Aj ;� 5 i�c ���c Aj =

L� 9 L� n b�ER2c� � %2c� � R2c� � %2c�� n
b�

>�
ET� � T�� +518,

srxu xq fkrl{ g*lqglfhv T� hw >� vwdwlvidlvdqw ohv lqìjdolwìv +519, ;� 5

i�c ���c Aj ;� 5 i�c ���c Aj G

T� 9 T� n >�ER�c� � %�c� � R�c� � %�c��c +519,
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+6, Ohv grqqìhv E%�c�c R�c�� hw E%2c�c T�(R2c�c
�

>�
�c � ' �c ���c A vdwlvirqw JDUS

srxu xq fkrl{ g*lqglfh ET�c >�� vdwlvidlvdqw ohv lqìjdolwìv g*Diuldw +BB,1

Dlqvl/ whvwhu od vìsdudelolwì gh(� uhylhqw/ hq dssoltxdqw od 6
�
e6e frqglwlrq

gx wkìruëph ;/ ã dssoltxhu od vìtxhqfh vxlydqwh =

� Hwdsh 4 = Whvwhu JDUS vxu o*hqvhpeoh ( ' iE%�c R�� 5 EW+n�2!*� '

�c ���cAj� Vrlw ?��J/ oh qrpeuh gh ylrodwlrqv gh JDUS/ dyhf f 9 ?��J 9

A EA � �� G;?
= vl ?��J ' f = sdvvhu ã o*ìwdsh 5/

vlqrq/ ?��J 9' f = uhmhwhu od pd{lplvdwlrq hw od vìsdudelolwì

� Hwdsh 5 = Srxu xqh sduwlwlrq %�c� gh %�/ frqvwuxluh o*hqvhpeoh (� '

iE%�c�c R�c�� 5 EW+n�2**� ' �c ���cAj/ hw whvwhu JDUS vxu fhw hqvhpeoh1

Vrlw ?��J� oh qrpeuh gh ylrodwlrqv/ dyhf f 9 ?��J� 9 A EA � �� =;?
= vl ?��J� ' f = sdvvhu ã o*ìwdsh 6/

vlqrq/ ?��J� 9' f = uhmhwhu od pd{lplvdwlrq hw od vìsdudelolwì

� Hwdsh 6 =Frqvwuxluh ohv yhfwhxuv T ' ET�c ���c TA �
� hw > ' E>

�
c ���c >A �

� vd0

wlvidlvdqw ohv lqìjdolwìv g*Diuldw +519,1 Frqvwuxluh(2 ' iEE%2c�c T��c ER2c�c
�

>�
�� 5

EW+n�2E4n��*� ' �c ���cAj hw whvwhu JDUS vxu fhw hqvhpeoh1 Vrlw ?��J2

oh qrpeuh gh ylrodwlrqv dyhf f 9 ?��J2 9 A EA � �� =;?
= vl ?��J2 ' f = dffhswhu od vìsdudelolwì gh (�/

vlqrq/ ?��J2 9' f = uhmhwhu od vìsdudelolwì

Dlqvl/ vl ?��J ' ?��J� ' ?��J2 ' f/ o*hqvhpeoh (� hvw udwlrqdolvì sdu xqh

irqfwlrq g*xwlolwì idleohphqw vìsdudeoh1

Fhwwh vìtxhqfh hq wurlv ìwdshv/ hvw jìqìudohphqw dsshoìh surfìgxuh QRQ0

SDU/ gx qrp gx orjlflho surjudppì sdu Yduldq1 Hpslultxhphqw/ fh ghuqlhu

xwlolvh ghx{ dojrulwkphv1 O*dojrulwkph gh Zduvkdoo/ txl shuphw gh fdofxohu od

pdwulfh ghv ihuphwxuhv wudqvlwlyhv/ hw grqf gh whvwhu JDUS/ hw xq dojrulwkph

shuphwwdqw gh uìvrxguh ohv lqìjdolwìv g*Diuldw1 Fhv ghx{ dojrulwkphv vhurqw

gìwdlooìv sdu od vxlwh1
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517 Ghx{ h{whqvlrqv gh od surfìgxuh QRQ0

SDU

51714 Fulwltxhv gh od surfìgxuh

Elhq txh QRQSDU hw JDUS vrlhqw odujhphqw xwlolvìv gdqv od olwwìudwxuh/

ohv frqfoxvlrqv ghv ìwxghv xwlolvdqw fhv surfìgxuhv vrqw vrxyhqw wuëv iudjlohv1

Od udlvrq hvw txh o*huuhxu gh w|sh L/ txdqg o*k|srwkëvh qxooh hvw od vìsdudelolwì/

hvw dvvh} lpsruwdqwh1 Dlqvl/ txdqg od vìsdudelolwì srxu xq jurxsh g*dfwliv hvw

uhmhwìh/ lo hvw vrxyhqw lpsrvvleoh gh gìwhuplqhu vl fhod ylhqw ghv grqqìhv rx

gh od surfìgxuh hooh píph1 O*lpsruwdqfh gh o*huuhxu gh w|sh L d ghx{ ruljlqhv

glvwlqfwhv/ xqh ruljlqh wkìrultxh hw xqh dxwuh hpslultxh1

O*ruljlqh wkìrultxh hvw elhq frqqxh1 Ohv whvwv gh vìsdudelolwì uhsrvhqw

vxu JDUS/ pdlv JDUS hvw qrq vwrfkdvwltxh1 Hq h�hw/ xqh vlpsoh ylrodwlrq

gh o*d{lrph/ hqwudñqh xq uhmhw gh o*k|srwkëvh gh pd{lplvdwlrq hw grqf gh

vìsdudelolwì1 Ru/ fhwwh ylrodwlrq shxw íwuh fdxvìh sdu ghv huuhxuv gh phvxuh/

ohv grqqìhv ìwdqw hq idlw frpsdwleohv dyhf od pd{lplvdwlrq gh o*xwlolwì1 Srxu

mxjhu od vljql�fdwlylwì ghv ylrodwlrqv/ ghx{ dssurfkhv rqw ìwì gìyhorssìhv1

Od suhplëuh/ hw od soxv xwlolvìh/ d ìwì sursrvìh sdu Diuldw +4<:6, hw Yd0

uldq +4<<3,1 Lov vxjjëuhqw gh uhoåfkhu o*k|srwkëvh gh sduidlwh rswlplvdwlrq/

o*djhqw ìwdqw lqfdsdeoh gh glvwlqjxhu hqwuh ghv sdqlhuv surfkhv hq whuphv

frqvwdqwv1 Lov gì�qlvvhqw dlqvl xq lqglfh qrwì e Ee 5 dfc �o�/ frqqx vrxv oh

qrp g*lqglfh g*lqh!flhqfh g*Diuldw1 Fh ghuqlhu phvxuh od sduwlh gx uhyhqx

shugxh/ hq frpsdudlvrq g*xq frpsruwhphqw g*rswlplvdwlrq1 Dlqvl/ o*djhqw hvw

dxwrulvì ã shuguh xqh sursruwlrq E� � e� gh vrq uhyhqx1 Hq sduwdqw gh fhw

lqglfh/ lov uhgì�qlvvhqw xqh yhuvlrq soxv idleoh gh JDUS/ qrwìh JDUSEe� =

;� 5 i�c ���c Aj;� 5 i�c ���c Aj %�-Ee�%� ', eR� � %� 9 R� � %�/ -Ee� ìwdqw od

ihuphwxuh wudqvlwlyh gh -fEe� vrlw eR� � %� A R� � %� 1 W|sltxhphqw/ ohv grq0
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qìhv vhurqw frkìuhqwhv dyhf oh sulqflsh gh pd{lplvdwlrq/ vl/ srxu xq lqglfh

g*lqh!flhqfh gh 8(/ dxfxqh ylrodwlrq q*dssdudñw +Idpxodul +4<<8,,1

Qìdqprlqv/ o*xwlolvdwlrq gh fhwwh surfìgxuh srvh ghx{ sureoëphv pdmhxuv1

Suhplëuhphqw/ g*xq srlqw gh yxh vwdwlvwltxh/ lo q*h{lvwh sdv gh uëjoh gh gì0

flvlrq fodluh vxu oh fkrl{ gh e1 Ghx{lëphphqw/ h{foxuh ohv sdqlhuv txl vrqw

surfkhv hq whuphv frqvwdqwv/ yd olplwhu oh qrpeuh g*lqwhuvhfwlrqv ghv gurlwhv

exgjìwdluhv1 Ru/ o*lqwhuvhfwlrq ghv gurlwhv exgjìwdluhv/ hvw xqh frqglwlrq qì0

fhvvdluh srxu tx*xqh ylrodwlrq sxlvvh dssdudñwuh1 Vh irfdolvhu vxu ghv sdqlhuv

txl vrqw ìorljqìv hq whuph frqvwdqw/ yd grqf olplwhu oh qrpeuh g*lqwhuvhfwlrqv/

hw grqf od sxlvvdqfh JDUS + Vlssho +4<<<,,1 Hq g*dxwuhv whuphv xwlolvhu o*lq0

glfh g*lqh!flhqfh frqgxlw ã qh v*lqwìuhvvhu tx*ã ghv sdqlhuv txl yrqw yìul�hu

JDUS gh idêrq wulyldoh1 Srxu fhwwh udlvrq qrxv q*xwlolvhurqv sdv fhwwh ds0

surfkh1

Od ghx{lëph dssurfkh d ìwì ghyhorssìh sdu Yduldq9 +4<;8,1 Sduwdqw gh

o*k|srwkëvh txh ohv grqqìhv vrqw phvxuìhv dyhf huuhxuv/ lo lqwurgxlw xq whvw

gx Fkl5 srxu mxjhu od vljql�fdwlylwì ghv ylrodwlrqv/ qrq sdv gh JDUS pdlv

gh ZDFP1 ZDFP ìwdqw o*dssolfdwlrq gx idleoh d{lrph ghv suìiìuhqfhv uìyì0

oìhv +ZDUS, ã od pd{lplvdwlrq gx sur�w +plqlplvdwlrq gx frþw,/ f*hvw0ã0gluh

%�-
f%� lpsoltxh sdv %�-

f%�1 Od surfìgxuh hvw lqwìuhvvdqwh fdu hooh lqwurgxlw

srxu od suhplëuh irlv xq whvw vwdwlvwltxh dyhf xq vhxlo gh vljql�fdwlylwì srxu

ohv ylrodwlrqv1 Hooh hvw fhshqgdqw gl!flohphqw dssolfdeoh/ sxlvtx*hooh uhtxlëuh

od frqqdlvvdqfh gh o*ìfduw w|sh gh o*huuhxu gh phvxuh/ fh txl hvw jìqìudohphqw

lqfrqqx1 Gh soxv/ q*ìwdqw fhqwuì txh vxu ZDFP +rx ZDUS, hooh ljqruh

od wudqvlwlylwì1 Fhfl d ghx{ frqvìtxhqfhv1 Suhplëuhphqw/ xqh dxjphqwdwlrq

gx qrpeuh gh frqwudlqwhv/ uhqgdqw oh whvw gl!flohphqw fdofxodeoh srxu ghv

hqvhpeohv gh grqqìhv d|dqw xq qrpeuh g*revhuydwlrqv lpsruwdqw1 Ghx{lë0

9Srxu xqh dssurfkh vlplodluh/ yrlu dxvvl \dwfkhz hw Hsvwhlq +4<;8,
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phphqw/ ZDUS +rx ZDFP, q*hvw tx*xqh frqglwlrq qìfhvvdluh/ pdlv sdv

vx!vdqwh srxu txh o*d{lrph JDUS vrlw vdwlvidlw1 Gdqv od vxlwh gh fh fkd0

slwuh qrxv ìwhqgrqv od surfìgxuh gh Yduldq +4<;8, hq prqwudqw frpphqw oh

whvw shxw íwuh uìvrox gdqv xq fdguh wudqvlwli/ hw fdofxorqv xqh vwdwlvwltxh txl

qh uhtxlëuh sdv od frqqdlvvdqfh gh od yduldqfh gh o*huuhxu gh phvxuh1

O*ruljlqh hpslultxh uhsrvh vxu o*dojrulwkph xwlolvì srxu uìvrxguh ohv lq0

ìjdolwìv g*Diuldw/ hq idlw uduhphqw fdsdeoh gh ohv uìvrxguh1 D sduwlu gh od

pdwulfh ghv suìiìuhqfhv uìyìoìhv/ Yduldq +4<;6, gìyhorssh xqh urxwlqh Iru0

wudq shuphwwdqw gh uìvrxguh fhv lqìjdolwìv1 Srxu whvwhu od idfxowì gh fhwwh

surfìgxuh ã uìvrxguh ohv lqìjdolwìv/ qrxv dyrqv uhsurjudppì od urxwlqh hq

odqjdjh LPO +VdV,/ hw surfìgì frpph vxlw =

+4, Hwdsh 4 = 43 vìulhv gh sul{ R� c � ' �c ���c �f d|dqw fkdfxqh 73 revhuydwlrqv

hw 4 vìulh gh exgjhw - ìwdqw gì�qlhv frpph ghv vìulhv lqwìjuìhv g*ruguh

4 vrqw jìqìuìhv +srxu dgrswhu xqh uhsuìvhqwdwlrq surfkh gh od uìdolwì,1

Fkdtxh sul{ R�c � ' �c ���c �f hw fkdtxh exgjhw hvw fdofxoì gh idêrq

uìfxuvlyh hq vh vhuydqw uhvshfwlyhphqw gh +51:,/ hw +51;,

R�� ' 4R��3� n 0�
�� +51:,

-� ' 4-�3� n 0�
2� +51;,

dyhf =

R�
�
' �ffc -� ' �fffc 4 ' �c

0�
�
q �Efc j��c 0�

2
q �Efc j2�c R� ' R�

�ff
�

+5, Hwdsh 5 = srxu ohv sul{ hw oh exgjhw jìqìuìv/ qrxv uìvroyrqv ;� 5

i�c ���c efj oh surjudpph gh pd{lplvdwlrq +51<,/ ohv suìiìuhqfhv ìwdqw

uhsuìvhqwìhv sdu xqh irqfwlrq Free0Grxjodv +5143,1

4@ 
%�� c���%

�f
�

LE��c vrxv frqwudlqwh G
�f[
�'�

R��%
�

� ' -� +51<,
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LE%�� c ���c %
�f

� � '
�f\
�'�

E%�� �
�
�f +5143,

� Hwdsh 6 = srxu o*hqvhpeoh gh grqqìhv ( ' iE%�c R�� 5 EW+n�2f*� '

�c ���cefj qrxv uìvroyrqv ohv lqìjdolwìv g*Diuldw hq xwlolvdqw od urxwlqh1

Qrxv yìul�rqv vl ;� 5 i�c ���c efj/ L� : f hw b� : f hw vl ;� 5 i�c ���c efj

ohv lqìjdolwìv g*Diuldw vrqw vdwlvidlwhv1

Qrxv uìsìwrqv ohv ìwdshv 4 ã 6/ 4333 irlv/ hw fhfl srxu gl�ìuhqwhv ydohxuv

gh j� hw j2� D fkdtxh lwìudwlrq/ qrxv qrwrqv vl f*hvw xq vxffëv rx xq ìfkhf1

Oh wdeohdx +514, grqqh od suredelolwì � +hw E��� �� txh ohv lqìjdolwìv vrlhqw

yìul�ìhv hq xwlolvdqw od urxwlqh1

Wde1 514= Uìvxowdwv ghv vlpxodwlrqv1 Suredelolwìv � hw E�� � �1

�4 @ �5 @ S�
+(, +4� S ,+(,

3/38 :6/3 5:/3

3/43 89/5 76/;

3/53 48/6 ;7/:

3/63 7/3 <9/3

3/73 3/< <</4

3/83 3/5 <</;

- = Suredelolwì gh yìul�hu ohv lqìjdolwìv1

Lo dssdudñw txh o*dojrulwkph q*hvw fdsdeoh gh uhqyr|hu ghv ydohxuv frkì0

uhqwhv txh vl ohv yduldwlrqv gh exgjhw hw gh sul{ vrqw wuëv shx lpsruwdqwhv

g*xqh sìulrgh ã o*dxwuh1 Hq h�hw/ dyhf xq ìfduw w|sh gh 8(/ gdqv :6 ( ghv fdv/

o*dojrulwkph uhqyrlh ghv lqglfhv txl yìul�hqw ohv lqìjdolwìv1 Hq uhydqfkh/ dx

ixu hw ã phvxuh txh o*ìfduw w|sh dxjphqwh/ od suredelolwì edlvvh gh idêrq qrq

olqìdluh/ sxlvtxh srxu xq ìfduw w|sh gh 63 (/ od suredelolwì txh o*dojrulwkph

uhqyrlh gh erqqhv ydohxuv hvw lfl vhxohphqw gh 7(1 Dyhf ghv ìfduw w|shv gh

73 ( hw 83 (/ od suredelolwì ghylhqw 3/33< hw 3/3351 Dlqvl/ gdqv od pdmrulwì
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Ilj1 517= Suredelolwì txh o*dojrulwkph uhqyrlh ghv ydohxuv txl qh yìul�hqw sdv

ohv lqìjdolwìv g*Diuldw1

ghv fdv/ o*dojrulwkph yd irxuqlu ghv lqglfhv txl yrqw frqgxluh dx uhmhw gh o*k|0

srwkëvh gh vìsdudelolwì1 Od �jxuh +517, edvìh vxu oh wdeohdx +514, prqwuh ohv

ìyroxwlrqv gh E��� �� Fhw dojrulwkph h{soltxh hq sduwlh srxutxrl Eduqhww hw

Fkrl +4<;<,/ ã sduwlu gh grqqìhv vlpxoìhv hw g*xqh irqfwlrq Free0Grxjodv qh

sxuhqw wurxyhu xq fdv yìul�dqw od idleoh vìsdudelolwì ã sduwlu gh QRQSDU1

Gdqv od vxlwh gh fhwwh vhfwlrq/ qrxv sursrvrqv ghx{ h{whqvlrqv gh QRQ0

SDU1 Od suhplëuh lqwurgxlw xq whvw vwdwlvwltxh srxu mxjhu od vljql�fdwlylwì

ghv ìfduwv sdu udssruw ã xq frpsruwhphqw gh pd{lplvdwlrq/ plv hq dydqw sdu

ohv ylrodwlrqv gh JDUS1 F*hvw0ã0gluh xqh surfìgxuh gh whvw txl/ d xq vhxlo

k/ shuphw gh gì�qlu vl ohv ylrodwlrqv gh o*d{lrph vrqw gxhv ã ghv huuhxuv gh

phvxuh/ rx ã xq frpsruwhphqw doìdwrluh1 Od ghx{lëph h{whqvlrq vxevwlwxh

ã od urxwlqh Iruwudq xq dojrulwkph grqw od orjltxh uhsrvh vxu od wkìrulh ghv

qrpeuhv lqglfhv1
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51715 Xq whvw gh qrupdolwì srxu mxjhu od vljql�fdwlylwì

ghv ylrodwlrqv

Gdqv fhwwh vrxv vhfwlrq/ qrxv ghyhorssrqv xq whvw vwdwlvwltxh shuphw0

wdqw gh mxjhu od vljql�fdwlylwì ghv ylrodwlrqv gh JDUS1 Vl ghv ylrodwlrqv gh

JDUS dssdudlvvhqw/ ã xq vhxlo gh suredelolwì �{ì sdu o*xwlolvdwhxu/ lo ghylhqw

dlqvl srvvleoh gh gìwhuplqhu vl hoohv vrqw fdxvìhv sdu xq frpsruwhphqw doìd0

wrluh/ rx sdu ghv lq xhqfhv sxuhphqw vwrfkdvwltxhv1 Qrxv suìvhqwrqv wrxw

g*derug od orjltxh jìqìudoh gx whvw/ hw hqvxlwh fh ghuqlhu hq gìwdlo1 Hq�q/

qrxv frqgxlvrqv ghv vlpxodwlrqv gh Prqwh Fduor/ srxu hvwlphu od sxlvvdqfh

gh od surfìgxuh1

Dshuêx jìqìudo gx whvw

Gdqv ohv wudydx{ gh Yduldq +4<;5/ 4<;6,/ ghx{ k|srwkëvhv iruwhv vrqw

idlwhv = +4, ohv grqqìhv vrqw revhuyìhv vdqv huuhxuv gh phvxuh/ +5, ohv djhqwv

vrqw sduidlwhphqwv udwlrqqhov gdqv oh vhqv rü lov dmxvwhqw ohv txdqwlwìv dx{

sul{1 gdqv od sìulrgh gh whpsv1 Vrqw hq sduwlfxolhu h{foxv wrxv ohv frpsru0

whphqwv gh �qhdu0udwlrqdolw|�/ gdqv ohvtxhov o*dmxvwhphqw shxw suhqguh soxv

g*xqh sìulrgh1 Dlqvl/ od uëjoh gh gìflvlrq/ gdqv Yduldq +4<;5/ 4<;6, hvw =

Mf G ;� 5 i�c ���c Aj;� 5 i�c ���c Aj %�-%� lpsoltxh sdv %�� f%�/ ohv grqqìhv

vrqw udwlrqdolvìhv sdu xqh irqfwlrq g*xwlolwì1

M@ G lo h{lvwh dx prlqv xq frxsoh g*lqglfhv E�c �� � 5 i�c ���c Ajc � 5 i�c ���c Aj

who txh %�-%� hw %��
f%�/ ohv grqqìhv/ vxu o*hqvhpeoh gh od sìulrgh qh

vrqw sdv udwlrqdolvìhv sdu xqh vhxoh irqfwlrq g*xwlolwì1 Ohv ylrodwlrqv vrqw

vrlw fdxvìhv sdu xq frpsruwhphqw doìdwrluh/ vrlw sdu xqh rx soxvlhxuv

uxswxuhv gdqv od irqfwlrq g*xwlolwì1



517 Ghx{ h{whqvlrqv gh od surfìgxuh QRQSDU 43:

Od uëjoh gh gìflvlrq hvw grqf dvvh} frqwudljqdqwh/ sxlvtxh od pd{lplvdwlrq

hvw uhmhwìh vl xqh vhxoh ylrodwlrq dssdudñw1 Lo yd hq uìvxowhu/ gdqv ohv dssolfd0

wlrqv hpslultxhv/ xqh huuhxu gh w|sh L dvvh} lpsruwdqwh/ vl hq uìdolwì xqh ghv

ghx{ k|srwkëvhv hvw ylroìh/ huuhxu gh phvxuh hw2rx dmxvwhphqw lqfrpsohw1

Vl JDUS shxw íwuh idflohphqw prgl�ì srxu suhqguh hq frpswh ghv sì0

ulrghv g*dmxvwhphqw/ hq olvvdqw sdu h{hpsoh ohv sul{ +pr|hqqh preloh, +Vshq0

fhu +4<<:,,/ oh idlw gh uhoåfkhu o*k|srwkëvh g*devhqfh g*huuhxu gh phvxuh hvw

ehdxfrxs soxv sureoìpdwltxh1:

Oh uhoåfkhphqw gh o*k|srwkëvh g*devhqfh gh phvxuh gdqv ohv grqqìhv/

dpëqh ã frqvlgìuhu txh fhuwdlqhv ylrodwlrqv gh JDUS shxyhqw dyrlu ghv

fdxvhv sxuhphqw vwrfkdvwltxhv/ ohv grqqìhv ìwdqw hq idlw frpsdwleohv dyhf

od pd{lplvdwlrq gh o*xwlolwì1 Vrxv fhwwh k|srwkëvh/ oruvtxh ghv ylrodwlrqv ds0

sdudlvvhqw/ lo hvw grqf fuxfldo gh whvwhu ohxu vljql�fdwlylwì1 Yduldq +4<;8, vxj0

jëuh xqh whooh surfìgxuh1 Lo vxssrvh txh vrxv o*k|srwkëvh qxooh/ ohv grqqìhv

vrqw jìqìuìhv sdu xq frpsruwhphqw gh pd{lplvdwlrq/ pdlv txh ohv txdqwlwìv

%�� vrqw revhuyìhv dyhf xqh huuhxu +5144, +huuhxu pxowlsolfdwlyh
;,1 Lo vxssrvh

dxvvl txh ohv sul{ vrqw sduidlwhphqw revhuyìv1

%W�� ' %�� E� n 0�� � +5144,

dyhf =

%W�� G od ghpdqgh qrq revhuyìh gx elhq �c � ' �c ���c & ã od sìulrgh �c

%�� G od ghpdqgh revhuyìh gx elhq �c � ' �c ���c & ã od sìulrgh �c

:Oh whuph g*huuhxuv gh phvxuh vhud lfl hpsor|ì srxu gìvljqhu ghv shuwxuedwlrqv vwrfkdv0

wltxhv gdqv ohv grqqìhv revhuyìhv1 Hq sduwlfxolhu/ ghx{ vhqv vhurqw sulyloìjlìv/ hq suhplhu

ohv huuhxuv gh phvxuh vwdwlvwltxhv/ hw dxwuhv huuhxuv gh vdlvlh/ hq vhfrqg oh idlw txh qrxv

q*revhuylrqv sdv ohv ghpdqghv wkìrultxhv1 Gdqv fh ghuqlhu fdv/ o*djhqw pd{lplvh vrq xwlolwì

gh idêrq wkìrultxh/ pdlv qh sduylhqw sdv ã vdwlvidluh h{dfwhphqw vhv ghpdqghv1
;Xqh huuhxu dgglwlyh shxw dxvvl íwuh xwlolvìh/ pdlv/ o*k|srwkëvh g*xqh huuhxu pxowlsolfd0

wlyh hvw soxv uìdolvwh1
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0�� G xq whuph l1l1g1 qrupdohphqw glvwulexì gh pr|hqqh qxooh hw g*ìfduw

w|sh j�

D sduwlu gh +5144,/ Yduldq +4<;8, sursrvh gh fkhufkhu od shuwxuedwlrq

plqlpdoh gdqv ohv grqqìhv/ vrxv frqwudlqwh txh fhoohv fl vrlhqw frpsdwleohv

dyhf oh sulqflsh gh pd{lplvdwlrq/ rx gh plqlplvdwlrq gx frþw1 Srxu fhod/

lo vxjjëuh gh plqlplvhu vrxv frqwudlqwh srxu %W�� c L
W hw bW oh surjudpph

txdgudwltxh +5145,1 Vl oh vhfrqg prphqw ghv huuhxuv gh phvxuh ìwdlw frqqx

dyhf fhuwlwxgh/ xqh uëjoh gh gìflvlrq srxuudlw íwuh idflohphqw frqvwuxlwh1 Hq

h�hw/ vrxv o*k|srwkëvh gh qrupdolwì ghv huuhxuv/ od irqfwlrq remhfwli vxlw xqh

orl gx Fkl2ã A& ghjuìv gh olehuwì1 Dlqvl/ od uëjoh gh gìflvlrq srxuudlw íwuh

ã xq vhxlo k/ Mf G JK� 9 �2

A&/ ohv grqqìhv vrqw frpsdwleohv dyhf oh sulqflsh

gh pd{lplvdwlrq gh o*xwlolwì/ ohv ylrodwlrqv vrqw fdxvìhv sdu xqh huuhxu gh

phvxuh > M@ G JK� : �2

A& ohv grqqìhv qh vrqw sdv frpsdwleohv dyhf oh sulqflsh

gh pd{lplvdwlrq1

JK� ' 4�?

SA

�'�

S&

�'�
E
%
W�
�

%
�
�

� ��
2

j2
+5145,

vrxv frqwudlqwh =

Lo h{lvwh ghv lqglfhv L W

� : fc bW� : f vdwlvidlvdqw ;� 5 i�c ���c Aj ;� 5

i�c ���c Aj =

LW

� 9 L W

� n bW� ER� � %
W

� � R� � %
W

� ��

Hq sudwltxh/ fhshqgdqw/ o*ìfduw w|sh ghv huuhxuv gh phvxuh hvw uduhphqw

revhuydeoh/ hw grqf +5145, txdvlphqw mdpdlv fdofxodeoh1 Yduldq +4<;8, dx olhx

gh srvwxohu xqh ydohxu d sulrul srxu j2/ sursrvh gh uhqyhuvhu od orjltxh hw

gh fdofxohu xqh yduldqfh jdudqwlvvdqw o*dffhswdwlrq gh Mf dx vhxlo gh 8(1 Rq

mxjhud doruv gh od vljql�fdwlylwì ghv ylrodwlrqv hq dqdo|vdqw o*lpsruwdqfh gh

j21 Soxv od yduldqfh hvw shwlwh/ soxv rq vhud whqwì g*dffhswhu o*k|srwkëvh qxooh/
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hw lqyhuvhphqw1

Lo d ìwì qrwì txh oh idlw txh od yduldqfh vrlw lqfrqqxh/ hw txh od uëjoh

gh gìflvlrq qh uhsrvh sdv vxu xqh uëjoh vwdwlvwltxh vwulfwh/ uhqgdlhqw fhwwh

dssurfkh vdqv ydohxu1 Gh soxv/ oh gìyhorsshphqw gx whvw frqgxlw ã vxuhvwlphu

oh qrpeuh gh frqwudlqwhv/ fh txl oh uhqg gl!flohphqw dssolfdeoh srxu ghv

hqvhpeohv gh grqqìhv lpsruwdqwv1 Hq�q/ od sxlvvdqfh gh fhwwh surfìgxuh hvw

wrwdohphqw lqfrqqxh1

Sduwdqw gh fhv fulwltxhv/ qrxv ìwhqgrqv oh whvw gdqv soxvlhxuv gluhfwlrqv1 Oh

fdguh wkìrultxh txh qrxv dgrswrqv hvw vlplodluh ã fhoxl gh Yduldq +4<;8,1 Vrxv

o*k|srwkëvh qxooh ohv grqqìhv vrqw jìqìuìhv sdu xq frpsruwhphqw gh pd{l0

plvdwlrq/ pdlv ohv txdqwlwìv vrqw lqrevhuydeohv1 Hoohv vrqw olìhv dx{ txdqwlwìv

revhuyìhv sdu od uhodwlrq +5144,1 Hwdqw grqqì txh ohv huuhxuv gh phvxuh vrqw

lqfrqqxhv/ qrxv fkhufkrqv od shuwxuedwlrq plqlpdoh gdqv ohv grqqìhv vrxv

vrqwudlqwh txh fhv ghuqlëuhv vdwlvirqw oh sulqflsh gh pd{lplvdwlrq/ lfl JDUS1

F*hvw0ã0gluh/ qrxv uìvroyrqv oh surjudpph txdgudwltxh +5146, srxu %W�� �

JK� ' 4�?
A[
�'�

&[
�'�

E
%W��

%��
� ��

2

+5146,

vrxv frqwudlqwh =

%W�-f%W� lpsoltxh sdv %W�-f%W��

Gdqv xq hqylurqqhphqw wudqvlwli/ vhxov 6 5 i�c ���c Aj sdqlhuv vrqw sulv

hq frpswh1 Vrlw 7 oh yhfwhxu irupì sdu ohv 6�& elhqv %W�� vroxwlrqv gh +5146,

who txh %W�� 9' %�� / hw 70 o*hqvhpeoh who txh srxu fkdtxh ìoìphqw %W�� 5 7

fruuhvsrqgh gdqv 70 o*ìoìphqw 0
�

� ' E
%
W�
�

%
�
�

� ��� Vrlw 7g vd vnhzqhvv gh 70 hw

g vd nxuwrvlv1 Vrxv Mf/ ohv huuhxuv vrqw qrupdohphqw glvwulexìhv1 Xq whvw gh

qrupdolwì gx w|sh Mdutxh0Ehud +5147, shxw grqf íwuh frqvwuxlw1

Mdutxh0Ehud ' a� '
6&

S
E7g2 n

�

e
Eg � ��2� +5147,
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Dlqvl/ od uëjoh gh gìflvlrq srxu whvwhu vl o*hqvhpeoh ( hvw frpsdwleoh dyhf

oh sulqflsh gh pd{lplvdwlrq ghylhqw/ ã xq vhxlo k =

Mf G ;� 5 i�c ���c Aj;� 5 i�c ���c Aj %�-%� ', R� � %� 9 R� � %�/ ohv grqqìhv

vrqw frpsdwleohv dyhf oh sulqflsh gh pd{lplvdwlrq/ rx lo h{lvwh dx prlqv

xq frxsoh g*lqglfhv E�c ��c � 5 i�c ���c Ajc � 5 i�c ���c Aj who txh %�-%� hw

%��
f%�c pdlv a� 9 �2

2
/ ohv ylrodwlrqv vrqw qrq vljql�fdwlyhv hw vrqw

fdxvìhv sdu ghv huuhxuv gh phvxuh/ o*k|srwkëvh gh pd{lplvdwlrq hvw

dffhswìh1

M@ G Lo h{lvwh dx prlqv xq frxsoh g*lqglfhv E�c ��c � 5 i�c ���c Ajc � 5 i�c ���c Aj

who txh %�-%� hw %��
f%�c pdlv a� : �2

2
/ ohv ylrodwlrqv vrqw vljql�fd0

wlyhv hw qh vrqw sdv fdxvìhv sdu ghv huuhxuv gh phvxuh/ o*k|srwkëvh gh

pd{lplvdwlrq hvw uhmhwìh1

Fhwwh surfìgxuh ìwhqg grqf od uëjoh gh gìflvlrq gh Yduldq +4<;5/ 4<;6,

srxu suhqguh hq frpswh oh idlw txh ghv ylrodwlrqv gh o*d{lrph shxyhqw íwuh

fdxvìhv sdu ghv ìoìphqwv vwrfkdvwltxhv1 Od gl!fxowì gh fhwwh surfìgxuh/ uìvlgh

gdqv oh w|sh gh frqwudlqwh gh +5146, txl lpsrvh gh uìvrxguh oh surjudpph gh

idêrq lwìudwlyh gdqv xq hqylurqqhphqw wudqvlwli1 Qrxv h{soltxrqv pdlqwhqdqw

hq gìwdlo oh prgh gh uìvroxwlrq gh od surfìgxuh1

Suìvhqwdwlrq gh od surfìgxuh

Srxu h{soltxhu oh prgh gh uìvroxwlrq gh od surfìgxuh +5146,/ qrxv frp0

phqêrqv sdu suìvhqwhu frpphqw JDUS/ gdqv xqh hqylurqqhphqw qrq vwr0

fkdvwltxh/ hvw whvwì1

Srxu srxyrlu whvwhu JDUS/ 6 pdwulfhv vrqw uhtxlvhv = ohv pdwulfhv Rf/ of

hw o1 Od pdwulfh Rf hvw xqh pdwulfh fduuìh gh glphqvlrq EA � A �/ grqw od

ydohxu ã od ��
e6e oljqh hw ��
e6e frorqqh/ qrwìh Rfd��o hvw gì�qlh frpph vxlw =
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;?
= Rfd��o ' � vl R� � %� : R� � %�c

Rfd��o ' f vlqrq1

O*ìoìphqw Rfd��o lqgltxh grqf vl o*revhuydwlrq � 5 i�c ���c Aj hvw vwulfwhphqw

uìyìoìh suìiìuìh ã o*revhuydwlrq � 5 i�c ���c Aj dx{ sul{ suìydodqw hq �1 Gh idêrq

vlplodluh/ gdqv od pdwulfh of gh glphqvlrq EA �A � fkdtxh ìoìphqw qrwì ofd��o

hvw gì�ql frpph vxlw =;?
= ofd��o ' � vl R� � %� A R� � %�c

ofd��o ' f vlqrq1

O*ìoìphqw ofd��o lqgltxh vl o*revhuydwlrq � 5 i�c ���c Aj hvw uìyìoìh suìiìuìh

ã o*revhuydwlrq � 5 i�c ���c Aj dx{ sul{ suìydodqw hq �� Hq�q/ ã sduwlu gh od

pdwulfh of hvw fdofxoìh od pdwulfh EA � A � o/ gì�qlh frpph od ihuphwxuh

wudqvlwlyh gh of/ grqw fkdtxh ìoìphqw hvw qrwì od��o1 Od pdwulfh o frqwlhqw

wrxwhv ohv uhodwlrqv wudqvlwlyhv1 Sdu h{hpsoh/ vxssrvrqv txh qrxv revhuylrqv

od pdwulfh of vxlydqwh suìvhqwdqw ohv uhodwlrqv srxu xq hqvhpeoh i�c 2c �c ec Dj

g*revhuydwlrqv =

Rf '

5
9999999997

f � f f f

f f � f f

f f f � f

f f f f �

f f f f f

6
:::::::::8
c of '

5
9999999997

� � f f f

f � � f f

f f � � f

f f f � �

f f f f �

6
:::::::::8

Od pdwulfh of lqgltxh ohv uhodwlrqv %�-
f%2c %2-

f%�c %�-
f%e hw %e-

f%D1 Fh

txl grqqh sdu wudqvlwlylwì/ %�-%�c %�-%e hw %�-%D srxu %� > %2-%ec %2-%D

srxu %2 hw %�-%D srxu %�1 Od pdwulfh ghv ihuphwxuhv wudqvlwlyhv shxw grqf

íwuh ìfulwh frpph =
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o '

5
9999999997

� � � � �

f � � � �

f f � � �

f f f � �

f f f f �

6
:::::::::8

Hpslultxhphqw/ o*dojrulwkph gh Zduvkdoo hvw xwlolvì srxu fdofxohu -� Fh

ghuqlhu/ hq odqjdjh LPO +VdV, hvw grqqì sdu =

Dojrulwkph < +Zduvkdoo +4<95,, =

U@Uf >

gr n@4 wr qurz+U, >

gr l@4 wr qurz+U, >

gr m@4 wr qurz+U, >

li u^l/n`@3 m u^n/m`@3 wkhq u^l/m`@u^l/m` >

hovh u^l/m`@4 >

hqg >

hqg >

hqg >

Dyhf = *m* *rx*1

Whvwhu JDUS uhylhqw grqf ã yìul�hu vl ;� 5 i�c ���cDj;� 5 i�c ���c Dj %�-%�

lpsoltxh sdv %��
f%� f*hvw0ã0gluh/ vl od��o ' � lpsoltxh sdv Rfd��o ' �1 Gdqv

qrwuh h{hpsoh/ lo q*| sdv gh ylrodwlrq/ hw lo h{lvwh xqh uhodwlrq xqltxh =

%� ? %2 ? %� ? %e ? %D� �?� vljql�dqw xqh uhodwlrq vwulfwh rx ìtxlyd0

ohqwh sxlvtxh o*d{lrph dxwrulvh xq píph qlyhdx g*xwlolwì srxu ghx{ v|vwëphv

gh sul{ gl�ìuhqwv1 Qrxv dsshorqv fhwwh uhodwlrq/ xqh fkdñqh ghv suìiìuhqfhv1

Qrxv glurqv tx*xq sdqlhu %� hvw ã od ?
�
e6e sodfh gdqv od fkdñqh gh suìiìuhqfh

vl lo hvw uìyìoì suìiìuì ã A � ? sdqlhuv1 Sdu h{hpsoh/ vl ? ' �/ doruv %� hvw hq

kdxw gh od fkdñqh ghv suìiìuhqfhv1 Vl ? ' A / doruv %� hvw od ghuqlëuh sodfh gdqv
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od fkdñqh gh suìiìuhqfhv1 Vl JDUS hvw yìul�ì srxu xq hqvhpeoh (/ lo hvw grqf

srvvleoh gh fodvvhu wrxv ohv sdqlhuv gdqv xqh fkdñqh gh suìiìuhqfhv hq xwlolvdqw

vrlw od pdwulfh ghv ihuphwxuhv wudqvlwlyhv +ruglqdo,/ vrlw hq uìvroydqw ohv lq0

ìjdolwìv g*Diuldw +fduglqdo,1 Dlqvl/ uìvrxguh +5146,/ uhylhqw ã uhfrqvwuxluh xqh

fkdñqh gh suìiìuhqfhv hqwuh ohv sdqlhuv1 Qrxv h{soltxrqv hq suhplhu frpphqw

ohv ylrodwlrqv gh JDUS d�hfwhqw od fkdñqh gh suìiìuhqfhv1

Gì�qlwlrq 43 Ghx{ sdqlhuv %� hw %� yìul�hqw od uhodwlrq elqdluh qrwìh %�T -%�

vl od suhplëuh rx od vhfrqgh frqglwlrq hvw yìul�ìh = +4, %�-%� hw %��
f%� rx

od��o ' � hw Rfd��o ' � +5, lo h{lvwh xqh �fkdñqh gh ylrodwlrqv� hqwuh %� hw %�

who txh %�-%, hw %,�
f%�c %,-%& hw %&�

f%,c ���c %6-%� hw %��
f%6�

Gì�qlwlrq 44 Ghx{ sdqlhuv %� hw %� yìul�hqw od uhodwlrq elqdluh qrwìh %�7-%�

vl 7E�� ' 7E��c E�c �� 5 i�c ���c Aj/ dyhf 7E�� '
�SA

�'�
od��o

�
� � uhqyr|dqw

od vrpph 6 gh wrxv ohv ìoìphqwv gh od ��
e6e oljqh gh od pdwulfh o1 Dyhf

f 9 6 9 A � � lqgltxdqw ã frpelhq gh sdqlhuv %� hvw uìyìoì suìiìuì ã +%�

ìwdqw h{fox,1

Sursrvlwlrq 45 Srxu ghx{ revhuydwlrqv/ %� hw %�/ vdwlvidluh %�T -%� lp0

soltxh %�7-%� 1

Od sursrvlwlrq fl0ghvvxv gìfrxoh gluhfwhphqw gh o*dojrulwkph gh Zduvkdoo1

Vl %� lv gluhfwhphqw uìyìoì suìiìuì ã %&/ txh fh ghuqlhu hvw gluhfwhphqw uìyìoì

suìiìuì ã %,/111/ txh fh ghuqlhu hvw gluhfwhphqw uìyìoì suìiìuì ã %�/ doruv sdu

o*dojrulwkph gh Zduvkdoo qrxv doorqv dyrlu = %�-%&c %�-%,c ���c %�-%� hw 7E�� '

61 Vl %�T -%� qrxv dyrqv dxvvl R� � %� : R� � %� lpsoltxdqw %�-%�1 Dlqvl/

%� vhud uìyìoì suìiìuì ã %� hw ã wrxv ohv sdqlhuv dx{txhov %� ìwdlhqw uìyìoì

suìiìuìv ã/ lpsoltxdqw 7E�� ' 6 hw grqf %�7-%� 1 Hq g*dxwuhv whuphv/ od

sursrvlwlrq fl0ghvvxv lpsoltxh txh ghx{ sdqlhuv %� hw %� vdwlvidlvdqw %�7-%�

hw grqf %�T -%� vrqw fdqglgdwv srxu íwuh ã od píph A � 6 sodfh gdqv od

fkdñqh gh suìiìuhqfhv1
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Vrlw T 5 (/ xq hqvhpeoh uhjurxsdqw wrxwhv ohv revhuydwlrqv xqltxhv

E%�c R��c � 5 i�c ���c Aj ylrodqw xqh/ rx soxvlhxuv irlv JDUS1 Sdu h{hpsoh/

vl qrxv dyrqv ohv txdwuhv ylrodwlrqv vxlydqwhv/ %�-%� hw %��
f%�c %2-%� hw

%��
f%2/ %2-%� hw %��

f%2 hw %�-%2 hw %2�
f%� doruv T ' iE%�c R��c E%2c R2�c E%�c R��j�

Sursrvlwlrq 46 Lo h{lvwh �, hqvhpeoh+v, , ' �c ���c ? who txh �� ^ �2 ^ ��� ^

�? ' Tc �� _ �2 _ ��� _ �? ' > hw who txh wrxv ohv ìoìphqwv gh �, yìul�hqw

%�7-%�� Hq g*dxwuhv whuphv/ gdqv fkdtxh hqvhpeoh/ lo h{lvwh xqh vhxoh hw

xqltxh uhodwlrq %�T -%� gdqv odtxhooh hqwuhqw wrxv ohv sdqlhuv gh idêrq gluhfwh

rx lqgluhfwh1

Od sursrvlwlrq fl0ghvvxv lpsoltxh txh wrxv ohv sdqlhuv ylrodqw xqh rx

soxvlhxuv irlv JDUS shxyhqw íwuh fodvvìv gdqv dx prlqv xq jurxsh �,c , '

�c ���c ?1 D fkdtxh jurxsh fruuhvsrqg xqh uxswxuh sduwlfxolëuh gdqv od fkdñqh

gh suìiìuhqfhv1 Hq g*dxwuhv whuphv wrxv ohv sdqlhuv g*xq jurxsh vrqw fdqglgdwv

srxu íwuh ã od píph sodfh gdqv od fkdñqh gh suìiìuhqfhv<1 Soxv suìflvìphqw/

vxssrvrqv txh JDUS vrlw ylroì/ hw txh qrxv fodvvlrqv wrxv ohv sdqlhuv ylrodqw

JDUS gdqv �,c , ' �c ���c ? jurxsh+v,1 Vrlw/ �, oh qrpeuh gh sdqlhuv gdqv oh

jurxsh/ lo v*hq vxlw txh qrxv dyrqv grqf d sulrul ? uxswxuhv gdqv od fkdñqh

gh suìiìuhqfhv/ hw grqf
T

&

,'�
�,- fkdñqhv srvvleohv gh suìiìuhqfhv1 Looxvwurqv

fhfl dyhf xq h{hpsoh1

Vrlw xq hqvhpeoh ( uhjurxsdqw flqt sdqlhuv %�c � ' �c ���c D hw ohv sul{ dv0

vrflìv R�1 Vrlw ohv pdwulfhv R
f/ of hw o/ v|qwkìwlvdqw ohv suìiìuhqfhv/ hw grqqìhv

sdu =

<Od uìflsurtxh hvw sdu frqwuh idxvvh/ fh q*hvw sdv sdufh txh ohv sdqlhuv vrqw ã od píph

sodfh gdqv od fkdñqh gh suìiìuhqfhv txh JDUS hvw ylroì1
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Rf '

5
9999999997

f � f f f

f f � f f

f � f � f

f f f f �

f f f � f

6
:::::::::8
c of '

5
9999999997

� � f f f

f � � f f

f � � � f

f f f � �

f f f � �
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:::::::::8
c o '

5
9999999997

� � � � �

f � � � �

f � � � �

f f f � �

f f f � �

6
:::::::::8

Txdwuh ylrodwlrqv dssdudlvvhqw/ %2 ylroh JDUS dyhf %� Eod2�o ' � hw

Rfd�2o ' ��/ %� dyhf %2c %e dyhf %D hw %D dyhf %e� Qrxv dyrqv grqf o*hqvhpeoh

T ' iE%2c R2�c E%�c R��c E%ec Re�c E%Dc RD�j1 Frpph 7E2� ' ec 7E�� ' e/ 7Ee� '

2/ 7ED� ' 2 hw/ fh txl hvw ìtxlydohqw %2T -%� hw %eT -%D o*hqvhpeoh T shxw

íwuh gìfrpsrvì hq ghx{ vrxv hqvhpeohv �� hw �2 who txh �� ^ �2 ' T

hw �� _ �2 ' >/ dyhf �� ' iE%2c R2�c E%�c R��j hw �2 ' iE%ec Re�c E%Dc RD�j�

O*hqvhpeoh �� frqwlhqw ghv sdqlhuv txl vrqw wrxv fdqglgdwv ã íwuh ã od vhfrqgh

sodfh gdqv od fkdñqh gh suìiìuhqfhv/ hw o*hqvhpeoh �2 frqwlhqw ghv sdqlhuv txl

vrqw srwhqwlhoohphqw ã od txdwulëph sodfh gh od fkdñqh1 Fhod grqqh grqf d

sulrul
T

2

,'�
�,- ' 2- � 2- ' e fkdñqhv gh suìiìuhqfhv srvvleohv1 Fhv ghuqlëuhv

vrqw grqqìhv sdu =

%� "

;AAAAAA?
AAAAAA=

%2 ? %�

;?
= %e ? %D G fkdñqh 4

%D ? %e G fkdñqh 5

%� ? %2

;?
= %e ? %D G fkdñqh 6

%D ? %e G fkdñqh 7

Lo hvw grqf dssduhqw txh srxu uìvrxguh oh surjudpph +5146,/ lo idxw uh0

frqvwuxluh xqh xqltxh fkdñqh gh suìiìuhqfhv hqwuh wrxv ohv sdqlhuv1 Srxu uh0

frqvwxluh xqh fkdñqh frkìuhqwh gh suìiìuhqfhv/ qrxv sursrvrqv xqh surfìgxuh

lwìudwlyh txh qrxv gìwdloorqv pdlqwhqdqw1
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Xqh surfìgxuh lwìudwlyh srxu uìvrxguh oh surjudpph g*rswlplvd0

wlrq

O*lgìh hvw/ frpph��_�2_���_�& ' >/ gh fkhufkhu gdqv fkdtxh jurxsh/ oh

sdqlhu txl yd íwuh uìyìoì suìiìuì dx{ dxwuhv who txh srxu fh sdqlhu/ od irqfwlrq

remhfwli vrlw plqlpdoh1 Fhshqgdqw/ vl qrxv wurxylrqv xq sdqlhu xqltxh sdu

jurxsh/ vl qrxv uhpsodflrqv ohv sdqlhuv revhuyìv sdu ohv sdqlhuv wkìrultxhv

hw uhodqflrqv JDUS/ ulhq q*dvvxuhudlw txh JDUS vrlw yìul�ì1 Od udlvrq hvw

od vxlydqwh1 Vxssrvrqv txh qrxv odqflrqv JDUS/ txh ghv ylrodwlrqv dssd0

udlvvhqw/ hw txh wrxv ohv sdqlhuv ylrodqw JDUS sxlvvhqw íwuh jurxsìv gdqv xq

vhxo jurxsh ��1 Gdqv �� wrxv ohv sdqlhuv vrqw fdqglgdwv srxu íwuh ã od píph

sodfh gdqv od fkdñqh gh suìiìuhqfhv1 Ghx{ fdv vh suìvhqwhqw1 Vl �� ' 2/ hw vl

qrxv fkhufkrqv ohtxho ghv ghx{ sdqlhuv hvw uìyìoì suhihuì ã o*dxwuh hw uhpsod0

êrqv od sdqlhu revhuyì sdu vd yudlh ydohxu/ doruv JDUS qh vhud soxv ylroì1 Vl

�� : 2/ od vlwxdwlrq hvw gl�ìuhqwh sxlvtxh vl qrxv wurxyrqv oh sdqlhu txl hvw

uìyìoì suìiìuì dx{ dxwuhv/ oh uhpsodêrqv sdu vd ydohxu wkìrultxh hw uhodqêrqv

JDUS/ ulhq q*dvvxuh txh ohv dxwuhv sdqlhuv gh �� qh yrqw sdv ylrohu JDUS/

ìwdqw pdlqwhqdqw fdqglgdwv srxu íwuh ã od píph sodfh/ pdlv ã xqh sodfh

lqiìulhxuh/ gdqv od fkdñqh gh suìiìuhqfhv1 Srxu fhwwh udlvrq/ qrxv sursrvrqv

xqh vìtxhqfh gh whvwv lwìudwlyh1 Qrxv frpphqêrqv sdu h{soltxhu/ frpphqw

gdqv fkdtxh jurxsh �,/ hvw vìohfwlrqqì oh sdqlhu txl vhud uìyìoì suìiìuì dx{

dxwuhv/ sxlv sursrvrqv xqh vìtxhqfh lwìudwlyh jìqìudoh srxu uìvrxguh oh whvw1

Fdofxo ghv sdqlhuv wkìrultxhv %W�� Qrxv h{soltxrqv lfl/ frpphqw gdqv

xq jurxsh �, qrxv fdofxorqv oh sdqlhu txl yd íwuh uìyìoì suìiìuì dx{ dxwuhv

sdqlhuv gx jurxsh1 Hqwuh ghx{ sdqlhuv g*xq jurxsh �, vl �, : 2 ghx{ uh0

odwlrqv shxyhqw h{lvwhu = xqh uhodwlrq gh suìiìuhqfh gluhfwh rx xqh uhodwlrq

gh suìiìuhqfh lqgluhfwh1 Vl �, ' 2 xqh vhxoh uhodwlrq/ txl hvw xqh uhodwlrq
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gh suìiìuhqfh gluhfwh/ h{lvwh1 Frpph fhwwh ghx{lëph uhodwlrq q*hvw tx*xq fdv

sduwlfxolhu gh od suhplëuh/ qrxv q*h{srvrqv txh od suhplëuh1 Od yudlh uhodwlrq

hqwuh ohv sdqlhuv ìwdqw lqfrqqxh/ qrxv surfìgrqv frpph vxlw1 Srxu fkdtxh

frxsoh E%�c R�� 5 �, hw E%�c R�� 5 �, who txh od��o ' � hw Rfd��o ' � qrxv plql0

plvrqv od irqfwlrq remhfwli +5148, srxu %W� vrxv ghx{ w|shv gh frqwudlqwhv1 Od

suhplëuh dvvxuh txh %W� yd íwuh gluhfwhphqw uìyìoì suìiìuì ã %� hw txh %
W

� qh

ylrohud sdv JDUS dyhf %�/ vrlw R� �%
W

� ' R� �%� hw R� �%� 9 R� �%
W

� 1 Oh ghx{lëph

w|sh gh frqwudlqwh dvvxuh txh %W� vhud uìyìoì suìiìuì +gluhfwhphqw rx sdv, dx{

dxwuhv sdqlhuv gh o*hqvhpeoh �, hw dx{ sdqlhuv kruv gh o*hqvhpeoh dx{txhov lo

ìwdlw uìyìoì suìiìuì ã/ hw dyhf ohvtxhov lo qh ylrodlw sdv JDUS1 Qrxv dmrxwrqv

grqf srxu fkdtxh E%@c R@� 5 �, G R@ � %@ 9 R@ � %
W

� hw srxu fkdtxh E%Kc RK� who

txh od�Ko ' �c RK � %K 9 RK � %
W

� 1

Od suhplëuh lqìjdolwì gx suhplhu w|sh gh frqwudlqwh/ vrlw R� � %
W

� ' R� � %�

uhpsodfh od frqwudlqwh soxv fodvvltxh gx w|sh R� � %
W

� A R� � %�� Hooh shxw vh

uì ìfuluh R� � %
W

� ' R� � %� A R� � %�1 Oh idlw gh frqwudlqguh oh exgjhw hq � ã

uhvwhu lqfkdqjì d ghx{ dydqwdjhv1 Suhplëuhphqw lo dvvxuh sdu ohv lqìjdolwìv

R� � %
W

� ' R� � %� A R� � %� hw R� � %� 9 R� � %
W

� txh %
W

� qh ylrohud soxv JDUS

dyhf %�1 Ghx{lëphphqw/ oh exgjhw uhvwdqw lqfkdqjì/ fhod dvvxuh txh E%W� c R��

qh ghylhqgud sdv vwulfwhphqw uìyìoì suìiìuì ã ghv elhqv/ doruv tx*lo qh o*ìwdlw

sdv dx suìdodeoh1 Hq g*dxwuhv whuphv/ vl qrxv uhpsodêlrqv E%�c R�� sdu E%W� c R��

gdqv o*hqvhpeoh gh grqqìhv/ hw uh whvwlrqv JDUS/ dxfxqh qrxyhooh ylrodwlrq

q*dssdudlwudlw dyhf ghv elhqv vlwxìv dx ghvvxv gdqv od fkdñqh ghv suìiìuhqfhv1

Fhwwh frqglwlrq dvvxuh grqf od frqyhujhqfh gh od vìtxhqfh txh qrxv suìvhq0

wrqv sdu od vxlwh1

JK�� ' 4�?
&[

�'�

E
%W��

%��
� ��

2

+5148,

Dsuëv dyrlu fdofxoì xqh irqfwlrq remhfwli JK�� srxu fkdtxh sdqlhu E%�c R�� 5
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�,/ qrxv fkrlvlvvrqv gh vìohfwlrqqhu oh sdqlhu E%
W

� c R�� d|dqw od irqfwlrq remhfwli

plqlpdoh1 Fh sdqlhu hvw gì�ql frpph oh sdqlhu uìyìoì suìiìuì +gluhfwhphqw

rx sdv, ã wrxv ohv dxwuhv gh o*hqvhpeoh/ hw hqwuh ã xqh sodfh grqqìh gdqv od

fkdñqh gh suìiìuhqfhv1

Xqh surfìgxuh lwìudwlyh Od surfìgxuh fl ghvvxv shxw íwuh dssoltxìh vì0

sduìphqw hw lqgìshqgdpphqw ã wrxv ohv hqvhpeohv �,/ vl hw vhxohphqw vl

�, ' 2c;,1 Gdqv oh fdv frqwudluh/ hooh grlw íwuh dssoltxìh gh idêrq vìtxhq0

wlhooh1 Hq h�hw/ vl qrxv dssoltxrqv od surfìgxuh srxu xq hqvhpeoh �, grqw

wrxv ohv sdqlhuv vrqw fdqglgdwv ã íwuh ã od píph sodfh gdqv od fkdñqh gh

suìiìuhqfhv/ hw vl qrxv vìohfwlrqqrqv E%W� c R�� 5 �, d|dqw od irqfwlrq remhfwli

plqlpdoh/ doruv E%W� c R�� vhud oh sdqlhu txl vhud ã fhwwh sodfh suìflvh gdqv od

fkdñqh gh suìiìuhqfhv1 Vl qrxv uhpsodêrqv gdqv o*hqvhpeoh (/ E%�c R�� sdu vd

ydohxu wkìrultxh E%W� c R��/ hw uhodqêrqv JDUS/ ohv dxwuhv sdqlhuv dssduwhqdqw

ã �, shxyhqw wrxmrxuv ylrohu JDUS/ hw íwuh pdlqwhqdqw fdqglgdwv srxu ã od

píph sodfh gdqv od fkdñqh gh suìiìuhqfhv/ pdlv ã xqh sodfh lqiìulhxuh1 Fhfl

qrxv reoljh ã phqhu od surfìgxuh vìtxhqwlhoohphqw1 Od vìtxhqfh vxlydqwh hvw

sursrvìh =

Hwdsh 4 = Whvwhu JDUS vxu o*hqvhpeoh (� Vrlw ?��J oh qrpeuh gh ylrodwlrqv gh

JDUS dyhf f 9 ?��J 9 A EA � �� =

Vl ghv ylrodwlrqv dssdudlvvhqw/ doruv sdvvhu ã o*ìwdsh 5/ vlqrq duuíwhu od

surfìgxuh1

Hwdsh 5 = Fuìhu xq hqvhpeoh T hw � 9 ? 9 A hqvhpeohv �,c , ' �c ���c ?�

Hwdsh 6 = Gh wrxv ohv hqvhpeohv �,c , ' �c ���c ?� fkhufkhu fhoxl txl frqwlhqw ohv

sdqlhuv ìwdqw wrxv fdqglgdwv ã íwuh ã od píph soxv kdxwh sodfh gdqv

od fkdñqh gh suìiìuhqfhv/ who txh 7E�� srxu %� 5 �, vrlw vwulfwhphqw

vxsìulhxu ã 7E�� srxu %� 5 �� � 9' , hw � 5 i�c ���c ?j, 5 i�c ���c ?j�
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Hwdsh 7 = Gdqv fhw hqvhpeoh/ fkhufkhu oh sdqlhu E%W� c R
�� hq xwlolvdqw od surfìgxuh

h{soltxìh fl ghvvxv/ who txh vd irqfwlrq remhfwli vrlw plqlpdoh hw uhp0

sodfhu E%�c R�� sdu E%W� c R
�� gdqv (1 Uhwrxuqhu ã o*ìwdsh 41

Srxu looxvwuhu od surfìgxuh qrxv sursrvrqv ghx{ h{hpsohv/ grqw xq qx0

pìultxh1

Looxvwudwlrq gh od surfìgxuh

Uhyhqrqv ã o*h{hpsoh suìfìgdqw gdqv ohtxho qrxv dylrqv ohv suìiìuhqfhv

grqqìhv sdu =

Rf '
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:::::::::8

7 ylrodwlrqv grqqhqw o*hqvhpeoh T ' iE%2c R2�c E%�c R��c E%ec Re�c E%Dc RD�j/

hw ohv hqvhpeohv �� hw �2c �� ' iE%2c R2�c E%�c R��j hw �2 ' iE%ec Re�c E%Dc RD�jc

grqqdqw d sulrul
T

2

,'�
�,- ' 2- � 2- ' e fkdñqhv gh suìiìuhqfhv srvvleohv =

%� ?

;AAAAAA?
AAAAAA=

%2 ? %�

;?
= %e ? %D G fkdñqh 4

%D ? %e G fkdñqh 5

%� ? %2

;?
= %e ? %D G fkdñqh 6

%D ? %e G fkdñqh 7

Od surfìgxuh hvw od vxlydqwh1 Frpph qrxv dyrqv 7E2� ' 7E�� ' e hw

7Ee� ' 7ED� ' 2/ od vwudwìjlh hvw g*derug gh wurxyhu oh sdqlhu txl grlw vh

wurxyhu ã od vhfrqgh sodfh gdqv od fkdñqh gh suìiìuhqfhv1 Qrxv fkhufkrqv

grqf oh sdqlhu %W
2
plqlplvdqw oh surjudpph +5149,

JK�2 ' 4�?
&[

�'�

E
%W�
2

%�
2

� ��
2

+5149,
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Vrxv frqwudlqwhv =

4�eo w|sh =

R2 � %
W

2
' R2 � %2

R� � %
W

2
A R� � %�

5�
e6e w|sh =

Re � %
W

2
A Re � %e

RD � %
W

2
A RD � %D

Vrlw JK�2 od ydohxu gh od irqfwlrq remhfwli1 Gdqv xq vhfrqg whpsv/ Qrxv

fkhufkrqv oh sdqlhu %W
�
uìvroydqw oh surjudpph +514:,

JK�� ' 4�?
&[

�'�

E
%W�
�

%�
�

� ��
2

+514:,

Vrxv frqwudlqwhv =

4�eo w|sh =

R� � %
W

�
' R� � %�

R2 � %
W

�
A R2 � %2

5�
e6e w|sh =

Re � %
W

�
A Re � %e

RD � %
W

�
A RD � %D

Vrlw JK�� od ydohxu gh od irqfwlrq remhfwli1 Qrxv fkrlvlvvrqv doruv oh sdqlhu

%W� c � 5 i2c �j who txh JK�� vrlw plqlpdoh1 Vxssrvrqv txh JK�2 	 JK��/ f*hvw0ã0

gluh txh %W
2
-%�� Vl qrxv uhpsodêrqv %2 sdu vd ydohxu wkìrultxh qrxv rewhqrqv

pdlqwhqdqw ohv suìiìuhqfhv vxlydqwhv =

Rf '

5
9999999997

f � f f f

f f � f f

f f f � f

f f f f �

f f f � f

6
:::::::::8
c of '

5
9999999997

� � f f f

f � � f f

f f � � f

f f f � �

f f f � �

6
:::::::::8
c o '

5
9999999997

� � � � �

f � � � �

f f � � �

f f f � �

f f f � �

6
:::::::::8
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Ohv sdqlhuv %e hw %D ylrohqw JDUS hw qrxv dyrqv T ' iE%ec Re�c E%Dc RD�j '

��/ grqqdqw d sulrul 2- ghx{ fkdñqhv gh suìiìuhqfhv srvvleohv =

%� ? %W
2
? %�

;?
= %e ? %D G fkdñqh 4

%D ? %e G fkdñqh 5

Qrxv fkhufkrqv grqf pdlqwhqdqw oh sdqlhu %W
e
plqlplvdqw od irqfwlrq re0

mhfwli +5148, vrxv frqwudlqwh Re � %
W

e
' Re � %ec RD � %

W

e
A RD � %D hw gh idêrq

vlplodluh oh sdqlhu %W
D
/ vrxv frqwudlqwh RD � %

W

D
A RD � %ec Re � %

W

D
: Re � %e1 Qrxv

fkrlvlvvrqv %W� c � 5 iec Dj who txh JK�� vrlw plqlpdoh1 Vxssrvrqv txh o*rq dlw

JK�e : JK�D/ doruv ohv suìiìuhqfhv �qdohv vhurqw grqqìhv sdu =

Rf '

5
9999999997

f � f f f

f f � f f

f f f � f

f f f f f

f f f � f

6
:::::::::8
c of '

5
9999999997

� � f f f

f � � f f

f f � � f

f f f � f

f f f � �

6
:::::::::8
c o '

5
9999999997

� � � � �

f � � � �

f f � � �

f f f � f

f f f � �

6
:::::::::8

Od �yudlh� fkdñqh gh suìiìuhqfhv ìwdqw %� ? %W
2
? %� ? %W

D
? %e�

Whvwhu od vljql�fdwlylwì ghv ylrodwlrqv vh idlw doruv hq fdofxodqw od vwdwlv0

wltxh Mdutxh0Ehud vxu o*hqvhpeoh 70 ' iE
%W2
%2
� ��c E

%WD
%D
� ��j/ hq od frpsdudqw

ã xq Fkl2/ ã xq vhxlo k1

Qrxv suìvhqwrqv pdlqwhqdqw lfl xqh dssolfdwlrq qxpìultxh gh od surfì0

gxuh1 Vrlw 43 vìulhv gh sul{ gh 73 revhuydwlrqv/ fkdtxh vìulh R� ìwdqw gì�qlh

gh idêrq uìfxuvlyh frpph xq surfhvvxv L+4, +514;,1

R�� ' 4R��3� n 0�� +514;,

dyhf =

R�
�
' �ffc 4 ' �c 0�� q �Ef( fc fD��
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Vrlw xqh vìulh gh uhyhqx -/ dxvvl gì�qlh gh idêrq uhfxuvlyh frpph xq

surfhvvxv L+4, +514<, =

-� ' 4-�3� n 0� +514<,

dyhf =

-� ' �ffc 4 ' �c 0� q �Ef( fc �f��

Vrlw oh surjudpph gh pd{lplvdwlrq +51<,/ ohv suìiìuhqfhv ìwdqw grqqìhv

sdu od irqfwlrq g*xwlolwì +5143,/ ohv txdqwlwìv vroxwlrqv gx surjudpph ìwdqw qr0

wìhv %W�� 1 Vrlw %
�

� olì ã %
W�

� sdu od uhodwlrq %W�� ' E�n0�� �%
�

� / dyhf 0
�

� q �Ef( fc �f�c

%� ' E%�� c ���c %
�f

�
�� hw o*hqvhpeoh ( ' iE%�c R�� 5 EW+n�2f*� ' �c ���c efj/ uh0

jurxsdqw grqf xq qrpeuh �ql g*revhuydwlrqv gh frxsohv E%�c R��1 Ohv wd0

eohdx{ +F14, hw +F15, +dqqh{h F, grqqhqw uhvshfwlyhphqw ohv sul{ hw ohv

txdqwlwìv dyhf huuhxuv gh phvxuh1 9 ylrodwlrqv gh JDUS dssdudlvvhqw/ hw

qrxv srxyrqv gì�qlu oh jurxsh T ' iE%ec Re�c E%Sc RS�c E%�Hc R�H�c E%22c R22�c

E%�2c R�2�c E%�Hc R�H�j1 Fh ghuqlhu fh vxeglylvh hq wurlv vrxv hqvhpeohv �� '

iE%�Hc R�H�c E%�Hc R�H�j/ �2 ' iE%Sc RS�c E%22c R22�j hw �� ' iE%ec Re�c E%�2c R�2�j1

Ohv jurxshv ��/�2 hw �� uhjurxsdqw ghv sdqlhuv ylrodqw JDUS txl vrqw uìyì0

oìv suìiìuìv uhvshfwlyhphqw ã 54/ 45 hw < sdqlhuv1 Frpph �, ' 2c;, ' �c ���c �/

od surfìgxuh vhtxhqwlhooh vh vlpsol�h gdqv oh vhqv rü qrxv q*dyrqv sdv ehvrlq

gh uhpsodfhu %� sdu %
W

� 1hw gh uhodqfhu JDUS1 Dlqvl/ qrxv srxyrqv fkhufkhu

vìsduìphqw gdqv fkdtxh jurxsh oh elhq %W� txl vhud uìyìoì suìihuì ã o*dxwuh gx

jurxsh1 Ohv uìvxowdwv vrqw grqqìv sdu oh wdeohdx +515,1 Fh ghuqlhu hvw rujdqlvì

dlqvl1 Od suhplëuh frorqqh grqqh oh jurxsh dxtxho dssduwlhqqhqw ohv sdqlhuv

ylrodqw JDUS1 Od ghx{lëph hw od wurlvlëph frorqqh suìvhqwh ohv sdqlhuv ylr0

odqw JDUS srxu fkdtxh jurxsh1 Od flqtxlëph frorqqh grqqh od ydohxu gh od

irqfwlrq remhfwli JK�� vrxv o*k|srwkëvh txh %
W

� hvw uìyìoì suìiìuì ã %
W

� 1 Hq�q od

ghuqlëuh frorqqh grqqh oh qrpeuh gh frqwudlqwhv gx surjudpph gh pd{lpl0

vdwlrq1 Fh fkl�uh hvw frpsrvì gx qrpeuh gh sdqlhuv %W� hvw uìyìoì suìiìuì ã/
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soxv xqh frqwudlqwh gh vwulfwh srvlwlylwì gh od vroxwlrq +lfl 43 frqwudlqwhv, hw

hq�q 4 frqwudlqwh txl hvw od vxlydqwh = R� � %
W

� ' R� � %�1 Sdu h{hpsoh srxu od

suhplëuh oljqh/ 65 fruuhvsrqg ã 54.43.41 Lqwìuhvvrqv qrxv wrxw g*derug dx

jurxsh ��1 Fh ghuqlhu frpsuhqg ghv sdqlhuv txl vrqw fdqglgdwv srxu íwuh ã od

4<�
e6e sodfh gdqv od fkdñqh gh suìiìuhqfhv1 Od suhplëuh oljqh gh od flqtxlëph

frorqqh grqqh o*dmxvwhphqw uhtxlv srxu txh %W
�H
vrlu uìyìoì suìiìuì ã %�H/ f*hvw0

ã0gluh 3/333667:/ hw od ghx{lëph oljqh grqqh o*dmxvwhphqw srxu txh %W
�H
vrlw

uìyìoì suhihuì ã %�H/ vrlw 3/33734561 Gdqv ohv ghx{ fdv/ o*dmxvwhphqw uhtxlv hvw

h{wuíphphqw idleoh1 Frpph JK��H : JK��H/ qrxv fkrlvlvvrqv grqf txh %
W

�H
hvw

uìyìoì suìiìuì ã %�H1 Qrxv surfìgrqv gh od píph idêrq srxu ohv jurxshv �2

hw ��/ hw fkrlvlvvrqv uhvshfwlyhphqw frpph sdqlhuv vroxwlrqv gx surjudpph

gh plqlplvdwlrq %W
S
hw %W

�2
/ grqqdqw o*hqvhpeoh 7 ' i%W

�H
c %W

S
c %W

�2
j hw grqf od

irqfwlrq remhfwli �qdoh JK� ' fc f2.H2e�1 D sduwlu gh 7/ qrxv frqvwuxlvrqv

o*hqvhpeoh 70 ' iE
%W�H
%�H

� ��c E
%WS
%S
� ��c E

%W�2
%�2

� ��j uhjurxsdqw wrxv ohv 0�� 9' f1

Qrxv whvwrqv doruv od glvwulexwlrq gh o*dmxvwhphqw hq fdofxodqw od vwdwlvwltxh

Mdutxh0Ehud vxu 70/ hw hq od frpsdudqw ã xq Fkl
2ã ghx{ ghjuìv gh olehuwì1 Od

vwdwlvwltxh hvw lfl 3/54<5:;7 hw od suredelolwì gh 3/;<9487<1 Dx vhxlo gh 8(

qrxv dffhswrqv grqf odujhphqw o*k|srwkëvh txh ohv ylrodwlrqv vrqw fdxvìhv

sdu ghv huuhxuv gh phvxuhv/ hw qh uhmhwrqv sdv o*k|srwkëvh gh pd{lplvdwlrq/

fh txl hvw frkìuhqw dyhf qrwuh surfhvvxv gh jìqìudwlrq ghv grqqìhv1

G*dxwuhv vwdwlvwltxhv gh qrupdolwì shxyhqw elhq vþu íwuh xwlolvìhv1 Od �0

jxuh +518, suìvhqwh od glvwulexwlrq fxpxoìh ghv huuhxuv gh phvxuh +sur�o hq

hvfdolhu,/ txh qrxv frpsdurqv ã xqh glvwulexwlrq fxpxoìh g*xqh orl qrupdoh

gh pr|hqqh 3/3368 hw g*ìfduw w|sh 3/363;/ txl vrqw ohv ghx{ suhplhuv prphqwv

hpslultxhv gh od vìulh ghv huuhxuv gh phvxuh1 Srxu fhv ghx{ prphqwv/ od vwd0

wlvwltxh gh Nroprjrury0Vpluqry hvw gh 3/4646 hw od suredelolwì gh 3/97;71

Hq�q/ xqh dxwuh vwdwlvwltxh/ fhooh gh Vkdslur0Zlon hvw gh 3/<8:6;3 srxu xqh
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Ilj1 518= Glvwulexwlrqv fxpxoìhv1

suredelolwì gh 3/59841 Fhv ghx{ vwdwlvwltxhv grqqhqw grqf lfl xqh lqirupdwlrq

vlplodluh1

Wde1 515= Sdqlhuv ylrodqw JDUS1

Eo {l y lroh dyhf {m V+l, @ V+m, {�
l
U{m , sdv {mS

3{�
l

frqwudlqwhv

o @ 4 {4; {6; 54 3/333667: 65

o @ 4 {6; {4; 54 3/3373456 65

o @ 5 {9 {55 45 3/3436433 56

o @ 5 {55 {9 45 3/34<5646 56

o @ 6 {7 {65 < 3/4574;:9 53

o @ 6 {65 {7 < 3/34:4:<9 53

Hvwlpdwlrq gh od sxlvvdqfh gh od surfìgxuh

Qrxv fkhufkrqv pdlqwhqdqw ã hvwlphu od sxlvvdqfh gh od surfìgxuh1 Srxu

fhod/ qrxv hvwlprqv o*huuhxu gh w|sh L hw o*huuhxu gh w|sh LL/ hq vlpxodqw

xq judqg qrpeuh gh irlv ghv prgëohv grqw qrxv frqqdlvvrqv ohv sursulìwìv

vwdwlvwltxhv/ pìwkrgh gh Prqwh Fduor1 O*huuhxu gh w|sh L hvw gì�qlh frpph
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od suredelolwì gh uhmhwhu o*k|srwkëvh qxooh gh pd{lplvdwlrq/ od vwdwlvwltxh gh

Mdutxh0Ehud ìwdqw lqiìulhxuh ã 3/38/ doruv txh ohv grqqìhv vrqw jìqìuìhv sdu

xq frpsruwhphqw gh pd{lplvdwlrq1 O*huuhxu gh w|sh LL hvw gì�qlh frpph od

suredelolwì g*dffhswhu od pd{lplvdwlrq gh o*xwlolwì/ vwdwlvwltxh gh Mdutxh0Ehud

vxsìulhxu ã 3/38/ doruv txh ohv grqqìhv vrqw jìqìuìhv gh idêrq doìdwrluh1 Qrxv

gìwdloorqv pdlqwhqdqw ohv ghx{ dorjulwkphv vhuydqw ã o*hvwlpdwlrq gh fhv ghx{

suredelolwìv1

Qrxv frqvlgìurqv wurlv w|shv gh prgëohv1 Gdqv fkdfxq ghv wurlv prgëohv/

ohv sul{ hw ohv uhyhqxv jìqìuìv rqw ghv fdudfwìulvwltxhv gl�ìuhqwhv1 Gdqv oh

suhplhu prgëoh/ ohv sul{ hw uhyhqxv vrqw gì�qlv frpph ghv vìulhv L+3,/ f*hvw0

ã0gluh gh pr|hqqh hw yduldqfh frqvwdqwhv1 Gdqv oh prgëoh 5/ ohv sul{ hw ohv

uhyhqxv vrqw gì�qlv frpph ghv vìulhv L+4,/ hw gdqv oh wurlvlëph frpph ghv

vìulhv L+5,1 Fh ghuqlhu prgëoh ìwdqw ghyhorssì srxu ìwxglhu od sxlvvdqfh gh

od surfìgxuh vxu ghv vìulhv pdfurìfrqrpltxhv/ ohv sul{ ìwdqw dvvh} vrxyhqw

L+5,1 Gdqv fkdtxh prgëoh/ ghx{ vrxv prgëohv vrqw frqvlgìuìv/ gl�ìudqw sdu

ohv glvwulexwlrqv gh sul{1

Vrlw 43 vìulhv gh sul{ gh 73 revhuydwlrqv fkdfxqh/ grqw o*revhuydwlrq �c � '

�c ���cef gh od vìulh �c � ' �c ���c �f hvw grqqìh sdu R�� 1 Vrlw xqh vìulh gh uhyhqx -

grqw o*revhuydwlrq �c � ' �c ���c ef hvw grqqìh sdu -�1 Oh surfhvvxv jìqìudwhxu

gh grqqìhv srxu fkdfxq ghv wurlv prgëohv srxu ohv sul{ hw ohv uhyhqxv hvw

gì�ql frpph vxlw =

� Prgëoh 4 =

R�� ' �ff � E� n 0��cR� +5153,

-� ' �fff � E� n 0�
�c-
� +5154,

dyhf =

� Prgëoh 4d = 0��cR q �Ef( fc fD�c 0��c- q �Ef( fc fD��
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� Prgëoh 4e = 0��cR q �Ef( fc �f�c 0��c- q �Ef( fc �f��

� Prgëoh 5 =

R�� ' E� n 4�R��3�
� 4R��32

n 0��cR +5155,

-� ' E� n 4�-�3� � 4-�32 n 0��c- +5156,

dyhf = 4 ' fc R�
�
' �ffc -� ' �fff�

� Prgëoh 5d = 0��cR q �Ef( fc fD�c 0�
�c-
q �Ef( fc fD��

� Prgëoh 5e = 0��cR q �Ef( fc �f�c 0�
�c-
q �Ef( fc �f��

� Prgëoh 6 =

R�� ' E� n 4�R��3�
� 4R��32

n 0��cR +5157,

-� ' E� n 4�-�3� � 4-�32 n 0�
�c-

+5158,

dyhf =
R�
�
' fc R�

�
' �ffc R�

2
' �ffc

-� ' �fffc -2 ' �fffc 4 ' ��

� Prgëoh 6d = 0��cR q �Ef( fc fD�c 0�
�c-
q �Ef( fc fD��

� Prgëoh 6e = 0��cR q �Ef( fc �f�c 0�
�c-
q �Ef( fc �f��

Srxu hvwlphu o*huuhxu gh w|sh L/ qrxv sursrvrqv od vìtxhqfh vxlydqwh =

+4, Hwdsh 4 = Srxu fkdtxh prgëoh hw vrxv prgëoh/ ìwdqw grqqì ohv sul{

hw ohv uhyhqxv jìqìuìv/ qrxv uìvroyrqv oh surjudpph gh pd{lplvdwlrq

;� 5 i�c ���cefj =

4@ 
E%W�� c���c%W�f� �

L

vrxv frqwudlqwh GS
�f

�'�
R��%

W�

� ' -�c

dyhf G

L '
T

�f

�'�
E%W�� �

�
�f �
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+5, Hwdsh 5 = D sduwlu g*xqh huuhxu gh w|sh pxowlsolfdwlyh/ srxu fkdtxh

prgëoh hw vrxv prgëoh/ qrxv fdofxorqv ghv txdqwlwìv %�� who txh %
W�

� '

E� n 0��c%�%
�

� 1 Srxu fkdtxh vrxv prgëoh/ wurlv glvwulexwlrqv gh 0
�

�c% vrqw

frqvlgìuìhv = od glvwulexwlrq D = 0��c% q �Efc j@�/ j@ ' fc fD/ od glvwul0

exwlrq E = 0��c% q �Efc jK�/ jK ' fc �f/ hw od glvwulexwlrq F = 0��c% q

�Efc jS�/ jS ' fc �D� Dlqvl/ oh prgëoh 4dD uhsuìvhqwhud ghv sul{ hw gh

uhyhqx L+3, dyhf 0��cR q �Efc fc fD� hw 0�
�c-
q �Efc fcfD�c hw xqh huuhxu

0��c% q �Efc fc fD�1

+6, Hwdsh 6 = Srxu fkdtxh prgëoh hw vrxv prgëoh/ ã sduwlu ghv sul{ hw

uhyhqx jìqìuìv/ ghv vroxwlrqv gx surjudpph gh pd{lplvdwlrq gh od

irqfwlrq Free0Grxjodv gdqv ohvtxhoohv vrqw dmrxwìhv xqh huuhxu/ qrxv

fuìrqv 4; hqvhpeohv ( ' iE%�c R�� 5 EW+n�2f*� ' �c ���c efj hw whvwrqv

JDUS vxu fhv hqvhpeohv1

+7, Hwdsh 7 = Srxu fkdtxh prgëoh hw vrxv prgëoh/ qrxv qrwrqv vl JDUS

hvw ylroì/ hw gdqv fh fdv/ vl ohv ylrodwlrqv vrqw vljql�fdwlyhv dx vhxlo gh

8(1

Qrxv uìsìwrqv ohv ìwdshv 4 ã 8/ 4333 irlv/ hw uhsruwrqv ohv suredelolwìv ��/

�2 dlqvl txh �� �� hw �� �21 �� hw �2 ìwdqw gì�qlv sdu +5159, hw +515:,1 ��

ìwdqw o*huuhxu gh w|sh L gh JDUS +qrqvwrfkdvwltxh,/ hw �2 o*huuhxu gh w|sh L

gh qrwuh surfìgxuh1

�� '
qrpeuh gh irlv JDUS hvw ylroì

�fff
+5159,

�2 '
qrpeuh gh irlv ohv ylrodwlrqv vrqw vljql�fdwlyhv

qrpeuh gh irlv JDUS hvw ylroì
+515:,

Srxu hvwlphu o*huuhxu gh w|sh LL/ qrxv dyrqv g*derug ehvrlq g*xqh gì�qlwlrq

gx frpsruwhphqw doìdwrluh1 Jìqìudohphqw/ qrxv glurqw tx*lo | d pd{lplvdwlrq

gh o*xwlolwì txdqg vxu xqh sìulrgh grqqìh/ ìwdqw grqqì ghv sul{ hw xq exgjhw/

o*djhqw pd{lplvh xqh irqfwlrq g*xwlolwì grqw ohv sdudpíwuhv vrqw frqvwdqwv
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gdqv oh whpsv1 Vl qrxv qrwrqv L '
T

�f

�'�
E%W�� �

@
�
� c dyhf

S
�f

�'�
@�� ' �c;� 5

i�c ���c efj doruv @�� ' @6� c;� 5 i�c ���c efj ;6 5 i�c ���c efj ;� 5 i�c ���c �fj1 Gh

idêrq vlplodluh/ qrxv glurqv tx*lo | d xqh uxswxuh gdqv od irqfwlrq g*xwlolwì

vl < � 5 i�c ���cefj who txh @�� 9' @�n�� c hw @,� ' @&� ;, 5 i�c ���c �j;& 5 i�c ���c �j

hw @,� ' @&� ;, 5 i� n �c ���c efj;& 5 i�c ���c �j srxu dx prlqv 5 � 5 i�c ���c�fj1

Hq�q/ qrxv glurqv tx*lo | d frpsruwhphqw doìdwrluh vl ;� 5 i�c ���c �bj @�� 9'

@�n�

� srxu dx prlqv 5 � 5 i�c ���c �fj1 Gdqv qrwuh gì�qlwlrq gx frpsruwhphqw

doìdwrluh/ o*djhqw pd{lplvh grqf xqh irqfwlrq g*xwlolwì srxu fkdtxh sìulrgh/

pdlv ohv srlgv fkdqjhqw g*xqh sìulrgh ã o*dxwuh +Srxu g*dxwuhv gì�qlwlrqv gx

frpsruwhphqw doìdwrluh/ yrlu Edwwdolr hw do1 +4<:6,/ Eurqduv +4<;:,,1 Hq vh

edvdqw vxu fhwwh gì�qlwlrq gx frpsruwhphqw doìdwrluh/ srxu hvwlphu o*huuhxu

gh w|sh LL/ f*hvw0ã0gluh od suredelolwì gh qh sdv uhmhwhu o*k|srwkëvh qxooh gh

pd{lplvdwlrq txdqg lo q*| d sdv pd{lplvdwlrq/ qrxv surfìgrqv frpph vxlw =

+4, Hwdsh 4 = Srxu fkdtxh prgëoh hw vrxv prgëoh/ ìwdqw grqqì ohv sul{

hw ohv uhyhqxv jìqìuìv/ qrxv uìvroyrqv oh surjudpph gh pd{lplvdwlrq

;� 5 i�c ���cefj =

4@ 
E%�� c���c%

�f
� �

L�

vrxv frqwudlqwh GS
�f

�'�
R��%

�

� ' -�c

dyhf G L� '
T

�f

�'�
E%�� �

@
�
� c @�� '

K
�
�S�f

�'� K
�
�

c

K�� ìwdqw glvwulexì vhorq xqh orl xqliruph1

� Hwdsh 5 = Srxu fkdtxh prgëoh hw vrxv prgëoh/ ã sduwlu ghv sul{ hw uhyhqx

jìqìuìv/ ghv vroxwlrqv gx surjudpph gh pd{lplvdwlrq gh od irqfwlrq

Free0Grxjodv/ qrxv fuìrqv 9 hqvhpeohv ( ' iE%�c R�� 5 EW+n�2f*� '

�c ���cefj hw whvwrqv JDUS vxu fhv hqvhpeohv1
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� Hwdsh 6 = Srxu fkdtxh prgëoh hw vrxv prgëoh/ qrxv qrwrqv vl JDUS

hvw ylroì/ hw vl JDUS hvw ylroì vl ohv ylrodwlrqv vrqw vljql�fdwlyhv dx

vhxlo gh 8 (1

Qrxv uìsìwrqv 4333 irlv ohv ìwdshv 4 ã 6/ hw uhsruwrqv ohv suredelolwìv ��/

�e dlqvl txh E�� ��� hw E� � �e�1 �� hw �e ìwdqw gì�qlv sdu +515;, hw +515<,1

�� '
qrpeuh gh irlv JDUS q*hvw sdv ylroì

�fff
+515;,

�e '
qrpeuh gh irlv ohv ylrodwlrqv qh vrqw sdv vljql�fdwlyhv

qrpeuh gh irlv JDUS hvw ylroì
+515<,

Wde1 516= Hvwlpdwlrq gh o*huuhxu gh w|sh L/ prgëoh 41

Prgëoh 4 = K3 yudlh

�s4d @ �U4d @ 3>38 �s4e @ �U4e @ 3> 43

�d @ 3>38 �e @ 3>43 �f @ 3>48 �d @ 3>38 �e @ 3>43 �f @ 3>48

S4 3/346 3/664 3/:65 3 3/358 3/579

4�S4 3/<;: 3/99< 3/59; 4 3/<:8 3/:87

S5 3 3/366 3/484 1 3 3/36:

4�S5 4 3/<9: 3/;7< 1 4 3/<96

rem 3/3336596 3/3357689 3/34399;;8 1 3/33486;4 3/337::6:

qylr 5 5/:7 7/:9 1 5/5 5/8:

�� = Suredelolwì txh JDUS vrlw ylroì1

�2 = Suredelolwì txh ohv ylrodwlrqv gh JDUS vrlhqw vljql�fdwlyhv/ ã 8(1

JK� = Srxu ohv frxsohv ylrodqw JDUS/ irqfwlrq remhfwli pr|hqqh1

?��J = Srxu ohv frxsohv ylrodqw JDUS/ qrpeuh pr|hq gh ylrodwlrqv1

Qrxv frpphqêrqv sdu dqdo|vhu ohv shuirupdqfhv gh od surfìgxuh vwr0

fkdvwltxh hw gh JDUS hq whuph g*huuhxu gh w|sh L +wdeohdx{ 516/ 517hw 518,1

Suhplëuhphqw od yhuvlrq qrq vwrfkdvwltxh gh JDUS sdudñw dvvh} urexvwh

srxu ghv shwlwhv huuhxuv gh phvxuh hq fh txl frqfhuqh ohv prgëohv 4 hw 51 Sdu

frqwuh/ vl ohv sul{ hw ohv uhyhqxv vrqw L+5,/ fh txl hvw xqh k|srwkëvh uìdolvwh

gdqv oh fdv gh vìulhv pdfurìfrqrpltxhv/ JDUS uhmhwwh gdqv 96 ( hw 88/4 (
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srxu xqh huuhxu gh 43 ( o*k|srwkëvh qxooh1 Hq�q/ gdqv wrxv ohv fdv JDUS hvw

dvvh} shx urexvwh gdqv oh fdv rü ohv huuhxuv gh phvxuhv vrqw dvvh} lpsruwdqwhv1

Dqdo|vrqv pdlqwhqdqw od sxlvvdqfh gh od surfìgxuh vwrfkdvwltxh/ f*hvw0ã0gluh/

od suredelolwì gh uhmhwhu od qrq vljql�fdwlylwì ghv ylrodwlrqv/ doruv tx*lo | d

pd{lplvdwlrq1 Lo dssdudñw txh od surfìgxuh hvw dvvh} sxlvvdqwh/ sxlvtxh gdqv

oh prgëoh 5 o*huuhxu gh w|sh L q*h{fëgh sdv 8 (/ txhotxh vrlw o*huuhxu gh

phvxuh/ hw hvw g*hqylurq 48 ( srxu ohv prgëohv 4 hw 6 hw srxu ghv huuhxuv

gh phvxuhv lpsruwdqwhv1 Gdqv wrxv ohv fdv/ od sxlvvdqfh gh od surfìgxuh hvw

xqh irqfwlrq lqyhuvh gh o*huuhxu gh phvxuh1 Srxu fkdtxh prgëoh/ qrxv uh0

sruwrqv dxvvl od irqfwlrq remhfwli pr|hqqh +JK�,/ dlqvl txh oh qrpeuh pr|hq

gh ylrodwlrqv +?��J,1 Lo dssdudñw txh oruvtxh ohv grqqìhv vrqw phvxuìhv dyhf

huuhxu/ o*dmxvwhphqw uhtxlv hvw h{wuíphphqw idleoh/ sxlvtxh od irqfwlrq remhf0

wli pr|hqqh hvw frpsulvh hqwuh 3/34633:< hw 3/3365961 Hq�q/ ohv huuhxuv gh

phvxuh jìqëuhqw hq pr|hqqh dvvh} shx gh ylrodwlrqv gh o*d{lrph1

Wde1 517= Hvwlpdwlrq gh o*huuhxu gh w|sh L/ prgëoh 51

Prgëoh 5 = K3 yudlh

�s5d @ �U5d @ 3>38 �s5e @ �U5e @ 3> 43

�d @ 3>38 �e @ 3>43 �f @ 3>48 �d @ 3>38 �e @ 3> 43 �f @ 3> 48

S4 3/49; 3/494 3/499 3/636 3/644 3/643

4�S4 3/;65 3/;6< 3/;67 3/9<: 3/9;< 3/9<3

S5 3 3/365 3/346 3/373 3/353 3/379

4�S5 4 3/<9; 3/<;: 3/<93 3/<;3 3/<87

rem 3/3344548 3/3378437 3/33;6779 3/3343478 3/33689<5 3/33;8634

qylr 5/54 5/59 5/54 5/76 5/73 5/7<

�� = Suredelolwì txh JDUS vrlw ylroì1

�2 = Suredelolwì txh ohv ylrodwlrqv gh JDUS vrlhqw vljql�fdwlyhv/ ã 8(1

JK� = Srxu ohv frxsohv ylrodqw JDUS/ irqfwlrq remhfwli pr|hqqh1

?��J = Srxu ohv frxsohv ylrodqw JDUS/ qrpeuh pr|hq gh ylrodwlrqv1

Gdqv xq ghx{lëph whpsv/ qrxv dqdo|vrqv o*huuhxu gh w|sh LL/ f*hvw0ã0gluh

od suredelolwì g*dffhswhu o*k|srwkëvh qxooh/ doruv txh ohv grqqìhv vrqw jìqì0



517 Ghx{ h{whqvlrqv gh od surfìgxuh QRQSDU 464

Wde1 518= Hvwlpdwlrq gh o*huuhxu gh w|sh L/ prgëoh 61

Prgëoh 6 = K3 yudlh

�s6d @ �U6d @ 3>38 �s6e @ �U6e @ 3> 43

�d @ 3>38 �e @ 3>43 �f @ 3>48 �d @ 3>38 �e @ 3> 43 �f @ 3> 48

S4 3/5;9 3/963 3/:6: 3/538 3/884 3/:73

4�S4 3/:47 3/6:3 3/596 3/:<8 3/77< 3/593

S5 3/375 3/3<6 3/466 3/36 3/3;5 3/487

4�S5 3/<8; 3/<3: 3/;9: 3/<:3 3/<4; 3/;79

rem 3/333;395 3/3376657 3/34633:< 3/333993: 3/3365785 3/345477;

qylr 5/99 6/:3 7/;7 5/73 6/83 7/<6

�� = Suredelolwì txh JDUS vrlw ylroì1

�2 = Suredelolwì txh ohv ylrodwlrqv gh JDUS vrlhqw vljql�fdwlyhv/ ã 8(1

JK� = Srxu ohv frxsohv ylrodqw JDUS/ irqfwlrq remhfwli pr|hqqh1

?��J = Srxu ohv frxsohv ylrodqw JDUS/ qrpeuh pr|hq gh ylrodwlrqv1

Wde1 519= Hvwlpdwlrq gh o*huuhxu gh w|sh LL/ prgëohv 4/ 5 hw 61

Prgëohv 4/ 5 hw 6 = K3 idxvvh

Prgëoh 4 Prgëoh 5 Prgëoh 6

�s4d @ �U4d �s4e @ �U4e �s5d @ �U5d �s5e @ �U5e �s6d @ �U6d �s6e @ �U6e

@ 3> 38 @ 3>43 @ 3>38 @ 3> 43 @ 3>38 @ 3>43

S6 3 3 3 3 3/385 3/38<

4�S6 4 4 4 4 3/<7; 3/<74

S7 3 3/338 3 3 3/359 3/37<

4�S7 3 3/<<8 4 4 3/<:7 3/<84

rem 6/485 6/846 61:43 71554 7/575 6/954

qylr 487/97 43</79 999/66 98;/89 853/4; 7;5/9;

�� = Suredelolwì txh JDUS qh vrlw sdv ylroì1

�e = Suredelolwì txh ohv ylrodwlrqv gh JDUS qh vrlhqw sdv vljql�fdwlyhv/ ã 8(1

JK� = Srxu fhuwdlqv frxsohv ylrodqw JDUS/ irqfwlrq remhfwli pr|hqqh1

?��J = Srxu fhuwdlqv frxsohv ylrodqw JDUS/ qrpeuh pr|hq gh ylrodwlrqv1

uìhv sdu xq frpsruwhphqw doìdwrluh +wdeohdx 519,1 Txhotxh vrlw oh prgëoh

frqvlgìuì/ od yhuvlrq qrq vwrfkdvwltxh gh JDUS dssdudñw h{wuíphphqw sxlv0

vdqwh/ sxlvtxh o*huuhxu gh w|sh LL q*h{fëgh sdv 9 (/ srxu oh prgëoh 6/ hw hvw
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qxooh srxu ohv dxwuhv prgëohv1 Hq fh txl frqfhuqh od surfìgxuh/ hooh hvw dxvvl

h{wuíphphqw sxlvvdqwh dyhf xqh huuhxu gh w|sh LL lqiìulhxuh ã 8 ( gdqv wrxv

ohv prgëohv1 D qrwhu dxvvl o*lpsruwdqfh gh o*dmxvwhphqw uhtxlv/ dyhf ghv irqf0

wlrqv remhfwlyhv pr|hqqhv frpsulvhv hqwuh 6/48 hw 7/57/ dlqvl txh oh qrpeuh

wuëv ìoìyì gh ylrodwlrqv1

Hq frqfoxvlrq/ od surfìgxuh txh qrxv dyrqv ghyhorssì gdqv fhwwh vhfwlrq/

hvw sduwlfxolëuhphqw sxlvvdqwh srxu mxjhu gh od vljql�fdwlylwì ghv ylrodwlrqv

gh JDUS/ hw ìwhqg grqf/ gh idêrq vwrfkdvwltxh/ ohv whvwv gh pd{lplvdwlrq

qrqsdudpìwultxhv1 Dlqvl/ ã xq vhxlo gh suredelolwì �{ì sdu o*xwlolvdwhxu/ lo gh0

ylhqw srvvleoh gh gìwhuplqhu vl ohv gìyldwlrqv sdu udssruw ã xq frpsruwhphqw

gh pd{lplvdwlrq vrqw vljql�fdwlyhv rx sdv1

51716 Xqh surfìgxuh txdgudwltxh srxu uìvrxguh ohv lq0

ìjdolwìv g*Diuldw

Gdqv od vhfwlrq suìfìghqwh/ qrxv dyrqv prqwuì frpphqw JDUS srxydlw

íwuh ìwhqgx oruvtxh ohv grqqìhv ìwdlhqw phvxuìhv dyhf huuhxu1 Gdqv fhwwh vhf0

wlrq/ qrxv qrxv lqwìuhvvrqv ã xq dxwuh sureoëph gh od surfìgxuh QRQSDU/

hw uhyhqrqv whpsrudluhphqw ã xq fdguh qrq vwrfkdvwltxh1 Gdqv o*ìwdsh 6 gh

od surfìgxuh gx whvw gh idleoh vìsdudelolwì/ lo hvw qìfhvvdluh gh uìvrxguh ohv

lqìjdolwìv g*Diuldw srxu xqh irqfwlrq g*xwlolwì grqw rq yhxw whvwhu od vìsdud0

elolwì1 Srxu uìvrxguh fhv lqìjdolwìv/ Yduldq +4<;6, d ghyhorssì xq dojrulwkph/

txl hvw odujhphqw xwlolvì1 Dx gìexw gh od vhfwlrq suìfìghqwh/ qrxv dyrqv fh0

shqgdqw prqwuì +wdeohdx 514, tx*lo q*ìwdlw sdu uduh txh fhw dojrulwkph uhqyrlh

ghv yhfwhxuv L ' EL�c ���c LA �
� hw b ' Eb�c ���c bA �

� txl qh vdwlvidlvdlhqw sdv ohv

lqìjdolwìv g*Diuldw/ frqgxlvdqw dx uhmhw gh od vìsdudelolwì1

Lfl/ qrxv sduwrqv gh fh frqvwdw/ hw prqwurqv txh/ píph vl o*dojrulwkph

uhqyrlh ghv ydohxuv frkìuhqwhv/ od suredelolwì gh frqfoxuh ã od vìsdudelolwì/
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txdqg lo | d vìsdudelolwì/ hvw dvvh} idleoh/ píph vl ohv grqqìhv vrqw phvxuìhv

vdqv huuhxuv1

Qrxv sursrvrqv xq dojrulwkph dowhuqdwli hw prqwurqv vd vxsìulrulwì hq

whuph g*huuhxu gh w|sh L hw gh w|sh LL1 O*huuhxu gh w|sh L ìwdqw od suredelolwì

gh uhmhwhu od vìsdudelolwì txdqg lo | d vìsdudelolwì/ o*huuhxu gh w|sh LL ìwdqw

od suredelolwì g*dffhswhu od vìsdudelolwì txdqg lo q*| d sdv vìsdudelolwì1

Hq�q/ gh idêrq soxv jìqìudoh/ fhwwh vhfwlrq hvw dxvvl xqh uìsrqvh dx sur0

eoëph gx fdudfwëuh vx!vdqw pdlv sdv qìfhvvdluh ghv lqìjdolwìv g*Diuldw1 Srxu

ìwxglhu od sxlvvdqfh gh o*dojrulwkph gh Yduldq/ hw gh o*dojrulwkph dowhuqd0

wli/ qrxv frqgxlvrqv ghv vlpxodwlrqv gh Prqwh Fduor/ hw uhsuhqrqv oh fdguh

jìqìudo gh Eduqhww hw Fkrl +4<;<,/ fh txl qrxv shuphw gh frpsduhu qrv uì0

vxowdwv dyhf fhv ghuqlhuv1 Hq h�hw/ Eduqhww hw Fkrl +4<;<,/ rqw prqwuì/ ã

sduwlu gh soxvlhxuv iruphv  h{leohv/ txh ohv whvwv sdudpìwultxhv dydlhqw xqh

dvvh} idleoh sxlvvdqfh1 V*lqwìuhvvdqw dx{ whvwv qrq sdudpìwultxhv gh Yduldq

+4<;5/ 4<;6,/ hq jìqìudqw ghv grqqìhv ã sduwlu g*xqh vwuxfwxuh idleohphqw vì0

sdudeoh/ lov q*rqw sdv ìwì fdsdeohv gh wurxyhu xq vhxo fdv txl yìul�dlw od idleoh

vìsdudelolwì1 Qrxv prqwurqv txh od udlvrq gh od qrq dffhswdwlrq gh o*k|sr0

wkëvh gh vìsdudelolwì uìvlgh gdqv od idêrq grqw vrqw fdofxoìv T ' ET�c ���c TA �
�

hw > ' E>
�
c ���c >A �

�/ hw txh o*lqwurgxfwlrq g*xq qrxyho dojrulwkph uìvrxw fh

sureoëph431

Qrxv lqwurgxlvrqv gdqv xq suhplhu whpsv oh fdguh wkìrultxh jìqìudo/ sxlv

whvwrqv od surfìgxuh gh idleoh vìsdudelolwì hq hqylurqqhphqw qrq vwrfkdvwltxh

hq xwlolvdqw o*dojrulwkph gh Yduldq1 Dsuëv dyrlu prqwuì vd idleoh sxlvvdqfh/

qrxv lqwurgxlvrqv xq qrxyho dojrulwkph hw prqwurqv vd vxsìulrulwì hq whuph

g*huuhxu gh w|sh L hw gh w|sh LL1

43Qrxv qrxv sodêrqv pdlqwhqdwq dx qlyhdx gh od vrxv xwlolwì/ g*rü oh fkdqjhphqw gh

qrwdwlrq1
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Fdguh jìqìudo

Vrlw hq sìulrgh �/ %� ' E%�� c ���c %
&
� �
� xq yhfwhxu gh 43 elhqv/ R ' ER�� c ���c R

&
� �
�

ohv sul{ dvvrflìv hw S ' ES�c ���c S&� xq yhfwhxu gh frqvwdqwhv1 Vrlw xq surfhv0

vxv g*doorfdwlrq gx exgjhw hq ghx{ ìwdshv1 Gdqv od suhplëuh ìwdsh/ o*djhqw

doorxh vrq exgjhw hqwuh ghx{ fdwìjrulhv gh gìshqvhv/ hq pd{lplvdqw xqh irqf0

wlrq pdfur grqw od iruph hvw xqh pr|hqqh txdgudwltxh jìqìudolvìh g*ruguh 4

+5163,1

LE^�� c ^
2

� � ' �

#
2[

@'�

2[
K'�

���E^
@
� �

4E^K� �
4

$4
2

+5163,

dyhf =

4 	 �

2
c

�@K : fc;E@c K� 5 i�c2jcS
@

S
K
�@K ' �c

�@K ' �K@ srxu @ 9' Kc

� : f�

Fhv frqglwlrqv dvvxuhqw txh od irqfwlrq hvw txdvlfrqfdyh hw prqrwrqh

+Eduqhww +4<::,/ Ghqq| +4<:7,,1 Srxu lqwurgxluh xqh vwuxfwxuh vìsdudeoh/ vh0

frqgh ìwdsh gx surfhvvxv gh exgjìwlvdwlrq/ fkdtxh ^o/ o ' �c 2 gdqv +5163,

hvw wudlwì frpph xq djuìjdw soxw÷w txh frpph xq elhq ìoìphqwdluh1 Od irqf0

wlrq djuìjhdqwh srxu fkdtxh ^o ìwdqw ^� ' ^�E%�c��/ dyhf %�c� ' E%�� c ���c %
D

� �
�

hw ^2 ' ^2E%2c��
�/ dyhf %2c� ' E%S� c ���c %

�f

� �1 Fkdtxh irqfwlrq ^o d|dqw od píph

iruph/ iruph vlplodluh ã +5163,/ vrlw uhvshfwlyhphqw +5164, hw +5165,1

^�E%
�

� c ���c %
D

� � ' .

#
D[

@'�

D[
K'�

���E+
@
� �

BE+K� �
B

$B
2

+5164,

^2E%
S

� c ���c %
�f

� � ' 8

#
�f[
@'S

�f[
K'S

(��E+
@
� �

�E+K� �
�

$ �

2

+5165,
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dyhf =

B 	 �

2
c � 	 �

2
c

�@K : fc(@K : fc;E@c K� 5 i�c ���c DjcS
@

S
K
�@K ' �c

S
@

S
K
(@K ' �c

�@K ' �K@c(@K ' (K@c srxu @ 9' Kc

. : fc 8 : fc

+@� ' %@� � S@�

Oh idlw g*xwlolvhu ghv txdqwlwìv vxshu qxpìudluhv +@� / f*hvw0ã0gluh ghv txdq0

wlwìv hq h{fëv/ shuphw gh wudqviruphu ohv irqfwlrqv krprwkhwltxhv +5164, hw

+5165, hq irqfwlrqv qrq krprwkhwltxhv/ hw grqf gh grqqhu xqh sruwìh soxv

jìqìudoh dx{ uìvxowdwv1

Qrxv dyrqv grqf xqh vwuxfwxuh rü o*djhqw pd{lplvh +5163,/ doorxh ghx{

exgjhwv hw pd{lplvh hqvxlwh ghx{ irqfwlrqv +5164, hw +5165, vrxv frqwudlqwh

ghv ghx{ exgjhwv suìdodeohphqw d�hfwìv1 Od irqfwlrq g*xwlolwì +5163, shxw

grqf vh uì ìfuluh +5166,1

L E^�c ^2� ' LE^�E%
�

� c ���c %
D

� �c ^2E%
S

� c ���c %
�f

� ��

' �E���^
24

�
n 2��2^

4

�
^4
2
n�22^

24

2
�
4

2 +5166,

Dlqvl/ od vwuxfwxuh +5166, hvw idleohphqw vìsdudeoh srxu ^� hw ^21 Vl/ gh

soxv ��2 ' f/ doruv +5166, shxw vh uì0ìfuluh +5168,/ hw ohv suìiìuhqfhv vrqw

iruwhphqw vìsdudeohv/ ohv xwlolwìv v*dgglwlrqdqw1

LE^�c ^2� ' LE^�E%
�

� c ���c %
D

� �c ^2E%
S

� c ���c %
�f

� �� +5167,

' �E���^
24

�
n�22^

24

2
�
4
2 +5168,

D sduwlu gh od vwuxfwxuh gh suìiìuhqfhv +5166,/ whvwhu od vìsdudelolwì gh

^�E�� uhylhqw ã dssoltxhu od surfìgxuh hq wurlv ìwdshv vxlydqwhv =
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+4, Hwdsh 4 = Whvwhu vl ( ' iE%�c R�� 5 EW+n�2f*� ' �c ���cAj hvw udwlrqdolvì

sdu xqh irqfwlrq g*xwlolwì/ hq whvwdqw vl JDUS q*hvw sdv ylroì/ v*lo qh

o*hvw sdv/ sdvvhu ã o*ìwdsh 51

+5, Hwdsh 5 = Whvwhu vl (� ' iE%�c�c R�c�� 5 EW+n��f*� ' �c ���cAj hvw udwlrqd0

olvì sdu xqh irqfwlrq g*xwlolwì/ hq whvwdqw vl JDUS q*hvw sdv ylroì/ v*lo

qh o*hvw sdv/ sdvvhu ã o*ìwdsh 61

+6, Hwdsh 6 = Uìvrxguh ohv lqìjdolwì g*Diuldw srxu (�/ hw whvwhu JDUS

vxu o*hqvhpeoh (2 ' iEE%S� c ���c %
�f

� c T��c ER
S

� c ���c R
�f

� c
�

>�
�� 5 EW+n��2*� '

�c ���cAj1

Vl dxfxqh ylrodwlrq q*dssdudñw oruv gh o*ìwdsh 6/ ohv grqqìhv vrqw vìsd0

udeohv1

Hvwlpdwlrq gh o*huuhxu gh w|sh L/ hq xwlolvdqw o*dojrulwkph gh Yduldq

Qrxv hvwlprqv lfl od sxlvvdqfh gh od surfìgxuh hq wurlv ìwdshv/ oruvtxh

ohv lqglfhv g*xwlolwì hw gh sul{ qìfhvvdluhv oruv gh o*ìwdsh 6/ vrqw fdofxoìv ã

sduwlu gh o*dojrulwkph gh Yduldq +4<;6, +fhw dojrulwkph hvw gìfulw hq dqqh{h

gh Yduldq +4<;6,,1 Hwdqw grqqì txh ohv yudlhv suìiìuhqfhv gx prgëoh vrqw

vìsdudeohv hq ^�/ srxu hvwlphu o*huuhxu gh w|sh 4/ qrxv surfìgrqv frpph

vxlw =

+4, Hwdsh 4 = D sduwlu gx prgëoh 4 gh sul{ hw gh uhyhqx h{soltxì soxv kdxw/

qrxv jìqìurqv xqh vìulh gh uhyhqx gh 73 revhuydwlrqv/ 5 vìulhv gh sul{

srxu od suhplëuh ìwdsh gx surfhvvxv gh exgjìwlvdwlrq/ sxlv 43 vìulhv

gh sul{ gh 73 revhuydwlrqv srxu od ghx{lëph ìwdsh gh exgjìwlvdwlrq1

Srxu vh vlwxhu gdqv xq fdguh idyrudeoh gx srlqw gh yxh gh o*dojrulwkph

gh Yduldq/ f*hvw0ã0gluh srxu ìylwhu g*dyrlu ghv ydohxuv qìjdwlyhv/ qrxv

fkrlvlvvrqv j- ' jR ' �I�
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+5, Hwdsh 5 = D sduwlu gx uhyhqx jìqìuì/ ghv ghx{ sul{ srxu od suhplëuh

ìwdsh gh exgjìwlvdwlrq qrxv pd{lplvrqv vrxv frqwudlqwh +5163, srxu

^�� hw ^2� / hq vh vhuydqw g*xqh urxwlqh g*rswlplvdwlrq qrq olqìdluh1 Ohv

txdqwlwìv ^�� hw ^
2

� vrqw grqf jìqìuìhv ã sduwlu ghv frqglwlrqv gx suhplhu

ruguh1

+6, Hwdsh 6 = Vrxv frqwudlqwh ghv exgjhwv ^�� hw ^2� d�hfwìv oruv gh od suh0

plëuh ìwdsh gh exgjìwlvdwlrq/ hw hq vh vhuydqw ghv 43 sul{ jìqìuìv/ qrxv

pd{lplvrqv uhvshfwlyhphqw +5164, hw +5165,1 Ohv vroxwlrqv ã od sìulrgh

� vrqw grqf srxu oh suhplhu surjudpph %�c� ' E%�� c %
2

� c %
�

� c %
e

� c %
D

� �
� hw

%2c� ' E%S� c %
.

� c %
H

� c %
b

� c %
�f

� �� srxu oh vhfrqg surjudpph1

+7, Hwdsh 7 = Frpph ohv grqqìhv vrqw jìqìuìhv/ srxu od suhplëuh hw od

ghx{lëph doorfdwlrq gx exgjhw ã sduwlu ghv frqglwlrqv gx suhplhu ruguh/

JDUS yd íwuh wulyldohphqw uhvshfwì oruv gh od suhplëuh hw vhfrqgh ìwdsh

gh od surfìgxuh gh whvw gh vìsdudelolwì1 Qrxv qrxv irfdolvrqv grqf vhxoh0

phqw vxu od wurlvlëph ìwdsh gh od surfìgxuh gh whvw1 F*hvw0ã0gluh/ qrxv

jìqìurqv ghv lqglfhv g*xwlolwì hw gh sul{ hq xwlolvdqw o*dojrulwkph gh Yd0

uldq srxu (� ' iE%�c�c R�c�� 5 EW+n��f*� ' �c ���c efj hw whvwrqv JDUS

srxu (2 ' iEE%S� c ���c %
�f

� c T��c ER
S

� c ���c R
�f

� c
�

>�
�� 5 EW+n��2*� ' �c ���c efj1

+8, Hwdsh 8 = Qrxv qrwrqv vl f*hvw xq vxffëv/ f*hvw0ã0gluh vl JDUS q*hvw sdv

ylroì gdqv o*ìwdsh 61

Qrxv uìsìwrqv ohv ìwdshv 4 ã 8/ 433 irlv hw gì�qlvvrqv �� +5169,/ hw o*huuhxu

gh w|sh L frpph E� � ����

�� '
Qrpeuh gh irlv JDUS q*hvw sdv ylroì

�ff
+5169,

Srxu hvwlphu o*huuhxu gh w|sh LL/ qrxv xwlolvrqv od píph vìtxhqfh txh

suìfìghpphqw/ vdxi srxu ohv ìwdshv 7 hw 8 txl vrqw uhpsodfìhv sdu =
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+7, Hwdsh 7 = D sduwlu gh %�c� ' E%�� c %
2

� c %
�

� c %
e

� c %
D

� �
� hw %2c� ' E%S� c %

.

� c %
H

� c %
b

� c %
�f

� ��

qrxv fuìrqv ghx{ jurxshv qrq vìsdudeohv/ %�c� ' E%�� c %
2

� c %
S

� c %
.

� �
� hw

%ec� ' E%�� c %
e

� c %
D

� c %
H

� c %
b

� c %
�f

� ��/ dyhf ohv sul{ dvvrflìv1 Hwdqw grqqì txh

ohv grqqìhv yrqw wulyldohphqw vdwlvidluh JDUS oruv gh od suhplëuh ìwdsh

gh od surfìgxuh gh whvw gh vìsdudelolwì/ qrxv qrxv irfdolvrqv grqf vxu od

ghx{lëph hw wurlvlëph ìwdsh gh od surfìgxuh gh whvw1 F*hvw0ã0gluh/ qrxv

whvwrqv JDUS srxu(� ' iEE%�� c %
2

� c %
S

� c %
.

� �c ER
�

� c R
2

� c R
S

� c R
.

� �� 5 EW+n�H*� '

�c ���cefj1 Vl JDUS q*hvw sdv ylroì/ qrxv jìqìurqv ghv lqglfhv gh sul{

hw g*xwlolwì srxu fh jurxsh hq xwlolvdqw o*dojrulwkph gh Yduldq hw whvwrqv

JDUS srxu(2 ' iEE%�� c %
e

� c %
D

� c %
H

� c %
b

� c %
�f

� c T��c ER
�

� c R
e

� c R
D

� c R
H

� c R
b

� c R
�f

� c
�

>�
�� 5

EW+n��e*� ' �c ���cefj1

+8, Hwdsh 8 = Qrxv qrwrqv vl f*hvw xq vxffëv/ f*hvw gluh vl JDUS hvw ylroì

srxu (� rx (2 +vl JDUS hvw ylroì srxu (�/ od surfìgxuh v*duuíwh,1

Qrxv uìsìwrqv ohv ìwdshv 4 ã 8/ 433 irlv hw gì�qlvvrqv �2/ od suredelolwì

txh JDUS vrlw ylroì srxu (�/ �� od suredelolwì txh JDUS qh vrlw sdv ylroì

srxu (� pdlv ylroì srxu (2 hw �e/ od suredelolwì wrwdoh1 O*huuhxu gh w|sh LL

hvw grqf E� � �e�1

�2 '
Qrpeuh gh irlv JDUS hvw ylroì srxu (�

�ff
+516:,

�� '
Qrpeuh gh irlv JDUS hvw ylroì srxu (2

Qrpeuh gh irlv JDUS q*hvw sdv ylroì srxu (�

+516;,

�e '
Qrpeuh gh irlv JDUS hvw ylroì srxu (� rx (2

�ff
+516<,

Oh wdeohdx +51:, grqqh ohv uìvxowdwv ghv vlpxodwlrqv/ hq xwlolvdqw o*djr0

ulwkph gh Yduldq oruv gh o*ìwdsh 6 gx whvw gh vìsdudelolwì1 Ghx{ vwuxfwxuhv

gh suìiìuhqfhv vrqw frqvlgìuìhv/ xqh vwuxfwxuh idleohphqw vìsdudeoh/ dyhf

��2 9' f/ hw xqh vwuxfwxuh iruwhphqw vìsdudeoh dyhf ��2 ' f1 Oruvtxh o*rq

whvwh od vìsdudelolwì gh grqqìhv txl vrqw vìsdudeohv +%�c�, o*huuhxu gh w|sh L
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Wde1 51:= Hvwlpdwlrq ghv huuhxuv gh w|sh L hw LL ghv whvwv gh vìsdudelolwì =

dojrulwkph gh Yduldq1

Whvw gh vìsdudelolwì = grqqìhv vìsdudeohv

Yudlh vwuxfwxuh ghv suìiìuhqfhv =

Idleoh vìsdudelolwì = Iruwh vìsdudelolwì =

E45 9@ 3 E45 @ 3

S4 3>57 3>56

4� S4 3>:9 3>::

Whvw gh vìsdudelolwì = grqqìhv qrq vìsdudeohv

Yudlh vwuxfwxuh ghv suìiìuhqfhv =

Idleoh vìsdudelolwì = Iruwh vìsdudelolwì =

E45 9@ 3 E45 @ 3

S5 3>35 3>36

S6 3><9< 3> <:<

S7 3><: 3><;

4� S7 3>36 3>35

�� = Suredelolwì txh JDUS qh vrlw sdv ylroì oruv gh od �
�e6e ìwdsh gx whvw1

�3 �� = Huuhxu gh w|sh L1

�2 = Suredelolwì txh JDUS vrlw ylroì oruv gh od 2
?_e ìwdsh gx whvw1

�� = Suredelolwì txh JDUS vrlw ylroì vhxohphqw oruv gh od �
�e6e ìwdsh gx whvw1

�e = Suredelolwì txh JDUS vrlw ylroì oruv gh od 2?_e rx ��e6e ìwdsh gx whvw1

�3 �e = Huuhxu gh w|sh LL1

hvw lpsruwdqwh/ sxlvtxh gdqv :9 ( ghv fdv +::(, qrxv uhmhwrqv od vìsdudel0

olwì doruv tx*lo | d vìsdudelolwì1 F*hvw0ã0gluh/ ã od wurlvlëph ìwdsh gx whvw gh

vìsdudelolwì/ JDUS hvw ylroì gdqv :9 ( +:: (, ghv fdv1 Oruvtxh ohv grqqìhv

qh vrqw sdv vìsdudeohv/ %�c�/ od surfìgxuh dssdudñw ehdxfrxs soxv sxlvvdqwh/

sxlvtxh o*huuhxu gh w|sh LL hvw vhxohphqw gh 6 ( +5 (,1 Od sxlvvdqfh gx whvw

gìfrxoh gluhfwhphqw gh od suredelolwì txh JDUS vrlw ylroì oruv gh wurlvlëph

ìwdsh1 Hq h�hw/ qrxv dyrqv frqvwdwì txh JDUS q*ìwdlw ylroì txh gdqv 5 ( +6

(, ghv fdv oruv gh od ghx{lëph ìwdsh gx whvw/ elhq txh ohv grqqìhv q*dlhqw sdv

ìwì jìqìuìhv sdu xqh irqfwlrq g*xwlolwì1 Hq�q/ od sxlvvdqfh gx whvw qh gìshqg

sdv gh od vwuxfwxuh ghv suìiìuhqfhv/ f*hvw0ã0gluh idleoh rx iruwh vìsdudelolwì1 Hq
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frqfoxvlrq/ oh whvw hvw iruwhphqw eldlvì gdqv oh vhqv gx uhmhw gh od vìsdudelolwì1

Xqh surfìgxuh dowhuqdwlyh srxu uìvrxguh ohv lqìjdolwìv g*Diuldw

Lo dssdudñw grqf txh o*xwlolvdwlrq gh o*dojrulwkph gh Yduldq qh frqgxlw txh

gdqv 57 ( +56 (, ghv fdv ã dffhswhu od vìsdudelolwì txdqg lo | d vìsdudelolwì1

Frpph o*k|srwkëvh gh vìsdudelolwì hvw uhmhwìh dx qlyhdx gh o*ìwdsh 6 gh od

surfìgxuh/ lo hvw dssduhqw txh oh sureoëph vh vlwxh dx qlyhdx gh od idêrq grqw

vrqw fdofxoìv ohv lqglfhv gh txdqwlwìv hw gh sul{1 G*xqh idêrq jìqìudoh/ o*ìwdsh

6 gx whvw gh vìsdudelolwì hvw xqh frqglwlrq vx!vdqwh/ pdlv sdv qìfhvvdluh/

gdqv oh vhqv rü/ vl od vìsdudelolwì hvw uhmhwìh/ rq qh shxw sdv íwuh vþu txh

srxu g*dxwuhv lqglfhv gh txdqwlwìv hw gh sul{/ od vìsdudelolwì vhud dffhswìh1

Fhfl vxjjëuh gh fkhufkhu g*dxwuhv dojrulwkphv/ hw gh vh udssurfkhu g*xqh

vroxwlrq vx!vdqwh hw qìfhvvdluh1 Qrxv sduwrqv ghv udlvrqv wkìrultxhv gh od

idleoh sxlvvdqfh gx whvw gh vìsdudelolwì edvì vxu o*dojrulwkph gh Yduldq/ hw

sursrvrqv xqh idêrq dowhuqdwlyh gh fdofxo ghv lqglfhv gh sul{ hw gh txdqwlwìv1

Dx qlyhdx gx pìfdqlvph gh jìqìudwlrq ghv lqglfhv gh sul{ hw gh txdqwl0

wìv/ dx prlqv ghx{ udlvrqv shxyhqw h{soltxhu srxutxrl/ oruvtxh od vrxv xwlolwì

hvw uhpsodfìh sdu ohv lqglfhv/ ghv ylrodwlrqv dssdudlvvhqw1 Suhplëuhphqw/ od

vroxwlrq grqqìh sdu ohv lqglfhv gh txdqwlwìv/ qh yd sdv irufìphqw irxuqlu xqh

erqqh phvxuh ghv yduldwlrqv gh o*xwlolwì/ grqqdqw vhxohphqw xq srlqw vxu od

frxueh g*xwlolwì1 Od ghx{lëph/ ã qrv |hx{ od soxv lpsruwdqwh hvw od vxlydqwh1

Ohv lqglfhv T� hw
�

>�
vrqw xwlolvìv uhvshfwlyhphqw frpph ghv lqglfhv gh txdq0

wlwìv hw gh sul{ pdlv q*rqw sdv ohv sursulìwìv gh fhuwdlqv gh fhv ghuqlhuv/

hq sduwlfxolhu/ lov qh yìul�hqw sdv od sursulìwì gh idleoh uìyhuvlelolwì1 F*hvw0

ã0gluh/ srxu xq qlyhdx gh uhyhqx grqqì -� qrxv q*dyrqv mdpdlv T�
�

>�
' -�

rx fh txl hvw ìtxlydohqw T�n�

T�

>�
>�n�

' -�n�

-|
1 Dlqvl/ ohv frxsohv ET�c

�

>�
, qh yrqw

sdv uhsuìvhqwhu o*ìyroxwlrq vrxv mdfhqwh ghv sul{ hw ghv txdqwlwìv/ hw grqf gx
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uhyhqx dvvrflì ã od vrxv xwlolwì/ frqgxlvdqw doruv ã ghv ylrodwlrqv gh JDUS1

Hq g*dxwuhv whuphv/ ohv lqglfhv T� hw
�

>�
qh v|qwkìwlvhqw sdv o*ìyroxwlrq ghv

gìshqvhv/ hw vrqw wudlwìv frpph xq frpsruwhphqw doìdwrluh sdu JDUS1

Srxu frqflolhu phvxuh gh o*xwlolwì hw sursulìwì gh idleoh uìyìuvlelolwì/ qrxv

dyrqv uhfrxuv ã od wkìrulh ghv qrpeuhv lqglfhv441 Glhzhuw +4<:9/ 4<:;, ã gì0

prqwuì tx*lo h{lvwdlw xqh fodvvh g*lqglfhv gh txdqwlwìv/ glwv vxshuodwliv/ frpph

o*lqglfh gh Ilvkhu rx o*lqglfh Wùuqtylvw0Wkhlo grqw od ydohxu hq � n � fruuhv0

srqgdlw h{dfwhphqw dx{ yduldwlrqv gh od irqfwlrq g*xwlolwì hqwuh � hw � n �/

vl fhwwh ghuqlëuh hvw krprwkìwltxh1 Hq g*dxwuhv whuphv/ vl s^E%�c R�(%�n�c R�n��

uhsuìvhqwh o*lqglfh gh txdqwlwì vxshuodwli hqwuh � hw �n� hw L� hvw od ydohxu gh

od irqfwlrq g*xwlolwì/ doruv qrxv dyrqv +5173,1

s^E%�c R�(%�n�c R�n�� '
L�n�

L�

+5173,

Eduqhww +4<:<,/ hq ìwxgldqw ohv sursulìwìv gx prgëoh Urwwhugdp d ìwhqgx fhv

uìvxowdwv/ hw d prqwuì txh/ hqwuh wrxv ohv lqglfhv vxshuodwliv/ vhxo o*lqglfh gh

txdqwlwì Wùuqtylvw0Wkhlo ìwdlw fdsdeoh gh phvxuhu ohv yduldwlrqv gh o*xwlolwì

píph vl fhwwh ghuqlëuh ìwdlw qrq krprwkhwltxh1 Fh uìvxowdw ìwdqw ydolgh vl ohv

yduldwlrqv gh sul{ hw gh uhyhqx qh vrqw sdv wurs lpsruwdqwhv g*xqh sìulrgh ã

o*dxwuh1 Dlqvl/ hq xwlolvdqw ghv lqglfhv gh txdqwlwì fkdñqìv/ qrxv srxyrqv dyrlu

xqh phvxuh gh od yduldwlrq gh o*xwlolwì ghsxlv xqh sìulrgh gh edvh K1 Fhshq0

gdqw/ ã o*lqyhuvh gh o*lqglfh gh Ilvkhu/ o*lqglfh Wùuqtylvw0Wkhlo gh txdqwlwì hw

o*lqglfh Wùuqtylvw0Wkhlo gh sul{ qh yrqw sdv vdwlvidluh od sursulìwì gh idleoh

uìyhuvlelolwì1 Hq g*dxwuhv whuphv/ pxowlsolhu o*lqglfh gh txdqwlwì gh sul{ sdu

o*lqglfh gh txdqwlwì qh grqqhud sdv o*lqglfh gh ydohxu1 Lo hvw fhshqgdqw srv0

vleoh gh fdofxohu xq lqglfh gh sul{ gxdo ã o*lqglfh gh txdqwlwì/ ã sduwlu gh

44Fhwwh ghuqlëuh vhud gìyhorssìh hq gìwdlo gdqv oh fkdslwuh vxlydqw1 Qrxv ghpdqgrqv

grqf dx ohfwhxu/ g*dffhswhu fhuwdlqv ghv uìvxowdwv flwìv lfl
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o*lqglfh gh txdqwlwì hw gh o*lqglfh gh ydohxu +5174 ,1

sR_E%�c R�(%�n�c R�n�� '
ER�n� � %�n��ER� � %��3�

s^E%�c R�(%�n�c R�n��
+5174,

O*lgìh fhqwudoh hvw grqf gh fdofxohu ohv lqglfhv T� hw
�

>�
hq vh vhuydqw ghv

lqglfhv gh txdqwlwì fkdñqìv hw gxdo gh sul{1 Jìqìudohphqw/ fhv lqglfhv qh

shxyhqw fhshqgdqw sdv íwuh xwlolvìv srxu fdofxohu gluhfwhphqw T� hw >�1 Vrlw

�'�cK o*lqglfh fkdñqh Wùuqtylvw0Wkhlo gh txdqwlwì hq � gh edvh K/ hw ���cK

o*lqglfh gh sul{ gxdo vdwlvidlvdqw grqf od sursulìwì gh idleoh uìyhuvlelolwì1 Vrlw

RW� ghv sul{ qrupdolvìv who txh RW� � %� ' �1

Sursrvlwlrq 47 Ohv lqglfhv �'�cK hw ���cK vwdwlvirqw ohv lqìjdolwìv g*Diuldw

vl ;� 5 i�c ���c Aj;� 5 i�c ���c Aj/ �'�c� � RW� �%�1 F*hvw0ã0gluh/ frpph R
W

� �%� '
RW� u%�

RW� u%�
'

RW� u%�

RW� u%�
c vl o*lqglfh fkdñqh ghv txdqwlwìv hvw lqiìulhxu rx ìjdo ã o*lqglfh

ghv sul{ gh Odvsh|uh hq � hq edvh �/ rx ã o*lqglfh ghv txdqwlwìv gh Odvsh|uh

hq � hw hq edvh �1

Od sursrvlwlrq fl ghvvxv grqqh ohv frqglwlrqv jìqìudohv srxu ohvtxhoohv

xq lqglfh fkdñqh gh txdqwlwìv hw vrq lqglfh gh sul{ gxdo yrqw vdwlvidluh ohv

lqìjdolwìv g*Diuldw1 Dyhf ghv sul{ qrupdolvìv RW� � %� ' � ;� 5 i�c ���c Aj/ ohv

lqìjdolwìv shxyhqw vh uì0ìfuluh T� � T� n >�ER
W

� � %�� � >�1 Dyhf od sursulìwì

gh idleoh uìyhuvlelolwì/ hw ghv sul{ qrupdolvìv/ qrxv dyrqv dxvvl ���cK '
�

>�
'

�

�'�cK
/ fh txl grqqh hq uhpsodêdqw gdqv ohv lqìjdolwìv = �'�cK � �'�cK n

�'�cKER
W

� �%����'�cK/ hw sdu vlpsol�fdwlrq
�'�cK

�'�cK
� R� �%� hw grqf �'�

�'�
� R� �%�

Fhwwh frqglwlrq hvw hq idlw wuëv uhvwulfwlyh/ hw q*hvw grqf txh uduhphqw

yìul�ìh1 Dlqvl/ o*lqglfh fkdñqh gh txdqwlwìv sul{ hw vrq gxdo gh sul{/ qh shxyhqw

jìqìudohphqw sdv íwuh xwlolvìv srxu fdofxohu gluhfwhphqw T� hw
�

>�
1 Hq g*dxwuhv

whuphv/ jìqìudohphqw/ �'�cK 9' T� hw ���cK 9'
�

>�
1 Srxu fdofxohu T� hw

�

>�
c

qrxv fkhufkrqv od shuwxedwlrq plqlpdoh gdqv ohv lqglfhv fkdñqìv txl dvvxuh

ohxu frpsdwlelolwì dyhf ohv lqìjdolwìv g*Diuldw1 F*hvw0ã0gluh qrxv uìvroyrqv oh
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Ilj1 519= Lqglfh fkdñqh gh txdqwlwìv/ hw T W1

surjudpph txdgudwltxh +5175, srxu T W

� hw �

>W�

4�?
A[
�'�

#�
T W

�

�'�*K

� �

�
2

n

�
E>W� �

3�

���*K
� �

�2
$

+5175,

vrxv frqwudlqwhv =

T W

� : fc

>W� : fc

T W

� � T W

� n �

>W�
ER� � %� � R� � %��c;� 5 i�c ���c Aj;� 5 i�c ���c Aj�

Hpslultxhphqw/ ohv ìyroxwlrqv gh T W

� hw gh �'�cK vrqw vlplodluhv/ dlqvl txh

ohv ìyroxwlrqv gh �

>�
hw ���cK/ hw o*dmxvwhphqw uhtxlv hvw jìqìudohphqw dvvh}

idleoh1 Sdu h{hpsoh/ srxu od vrxv xwlolwì ^�E�� hw srxu ghv sul{ hw ghv uhyhqxv

L+3,/ od ydohxu gh +5175, hvw fc ff2�Heb/ ohv uhodwlrqv hqwuh ohv lqglfhv vroxwlrqv

gx surjudpph hw ohv lqglfhv fkdñqhv ìwdqw grqqìv sdu ohv ghx{ judskltxhv

ft +519, hw +51:,1

Srxu prqwuhu od vxsìulrulwì gh fhw dojrulwkph vxu o*dojrulwkph gh Yduldq/

hw srxu srxyrlu frpsduhu ohv uìvxowdwv/ qrxv uhsuhqrqv h{dfwhphqw oh fdguh
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Ilj1 51:= Lqglfh fkdñqh gh txdqwlwìv/ hw �

>W
1

xwlolvì suìfìgdpphqw1 Od vhxoh gl�ìuhqfh/ hvw tx*lfl elhq vþu/ qrxv uhpsodêrqv

o*dojrulwkph gh Yduldq sdu +5175, gdqv o*ìwdsh 71 Oh wdeohdx +51;, suìvhqwh

ohv uìvxowdwv srxu ghx{ vwuxfwxuhv gh suìiìuhqfh/ idleoh vìsdudelolwì hw iruwh

vìsdudelolwì1 Frpph ohv suredelolwìv �2 hw �� vrqw sdu frqvwuxfwlrq/ vlplodluhv

dx{ vlpxodwlrqv suìfìghqwhv/ hoohv vrqw lfl rplvhv1

Lo dssdudñw txh o*xwlolvdwlrq gh +5175, shuphw gh uìgxluh frqvlgìudeohphqw/

gdqv oh prgëoh ìwxglì/ o*huuhxu gh w|sh L/ sxlvtxh gdqv oh fdv gh od idleoh

vìsdudelolwì/ fhooh fl sdvvh gh :9 ( ã 43 (1 Gdqv oh fdv gh od iruwh vìsdudelolwì/

o*huuhxu gh w|sh L sdvvh gh :: ( ã ; (1 Hq fh txl frqfhuqh o*huuhxu gh w|sh

LL/ hooh hvw lfl wrwdohphqw devhqwh1 Fhfl vrxoljqh grqf od ydolglwì gh fhwwh

dojrulwkph1 Gh soxv vl qrxv o*lqwhusuìwrqv frpph od gìyldwlrq plqlpdoh sdu

udssruw ã xqh phvxuh gh o*xwlolwì/ doruv ohv lqglfhv shxyhqw íwuh frqvlgìuìv gh

idêrq xqltxh1
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Wde1 51;= Hvwlpdwlrq ghv huuhxuv gh w|sh L hw LL ghv whvwv gh vìsdudelolwì =

dojrulwkph dowhuqdwli1

Whvw gh vìsdudelolwì = grqqìhv vìsdudeohv

Yudlh vwuxfwxuh ghv suìiìuhqfhv =

Idleoh vìsdudelolwì = Iruwh vìsdudelolwì =

E45 9@ 3 E45 @ 3

S4 3><3 3><5

4�S4 3>43 3>3;

Whvw gh vìsdudelolwì = grqqìhv qrq vìsdudeohv

Yudlh vwuxfwxuh ghv suìiìuhqfhv =

Idleoh vìsdudelolwì = Iruwh vìsdudelolwì =

E45 9@ 3 E45 @ 3

S7 4 4

4�S7 3 3

�� = Suredelolwì txh JDUS qh vrlw sdv ylroì oruv gh od �
�e6e ìwdsh gx whvw1

�3 �� = Huuhxu gh w|sh L1

�e = Suredelolwì txh JDUS vrlw ylroì oruv gh od 2
?_e rx �

�e6e ìwdsh gx whvw1

�3 �e = Huuhxu gh w|sh LL1

Surfìgxuh �qdoh gh vìsdudelolwì/ hw sxlvvdqfh gh fhwwh surfìgxuh1

Od surfìgxuh �qdoh frqvlvwh ìylghpphqw ã vh vhuylu gh o*h{whqvlrq vwr0

fkdvwltxh gh JDUS/ dlqvl txh gh o*djrulwkph +5175, srxu fdofxohu ohv lq0

glfhv g*xwlolwì hw gh sul{ vdwlvidlvdqw ohv lqìjdolwìv g*Diuldw1 Vrlw xq hqvhpeoh

( ' iE%�c R�� 5 EW+n�2!*� ' �c ���Aj uhjurxsdqw ghv txdqwlwìv hw ghv sul{/

dyhf %� ' E%�� c ���c %
&
� �
� hw R� ' ER�� c ���c R

&
� �
�1 Vrlw ghx{ sduwlwlrqv gh %�/ %�c� xq

yhfwhxu frorqqh ,�� hw %2c� xq yhfwhxu frorqqh 6��/ who txh ,n6 ' & hw txh

%�c� hw %2c� q*dlhqw sdv g*ìoìphqwv frppxqv1 Vrlw ghv txdqwlwìv lqrevhuydeohv

%W�� olìhv ã %�� sdu od uhodwlrq %W�� ' E� n 0�� �%
�

� / dyhf 0
�

� q � Efc j�1 Whvwhu od

vìsdudelolwì uhylhqw ã dssoltxhu od vìtxhqfh vxlydqwh =

+4, Hwdsh 4 = Whvwhu vl ( ' iE%�c R�� 5 EW+n�2!*� ' �c ���cAj hvw udwlrqdolvì

sdu xqh irqfwlrq g*xwlolwì/ hq whvwdqw JDUS1 Vrlw ?��J oh qrpeuh gh



517 Ghx{ h{whqvlrqv gh od surfìgxuh QRQSDU 479

ylrodwlrqv/ dyhf f 9 ?��J 9 A EA � �� =;AAAAAAAAA?
AAAAAAAAA=

vl ?��J ' f G sdvvhu ã o*ìwdsh 5

vl ?��J 9' f G
xwlolvhu +5146, hw

fdofxohu a� +5147,

;AAAAAA?
AAAAAA=

vl a� 9 �2

2
ã DI =

sdvvhu ã o*ìwdsh 5

vl a� : �2

2
ã DI =

uhmhwhu od vìsdudelolwì

+5, Hwdsh 5 = srxu xqh sduwlwlrq %�c� gh %�/ frqvwuxluh o*hqvhpeoh (� '

iE%�c�c R�c�� 5 EW+n�2**� ' �c ���cAj/ hw whvwhu JDUS vxu fhw hqvhpeoh1

Vrlw ?��J� oh qrpeuh gh ylrodwlrqv/ dyhf f 9 ?��J� 9 A EA � �� =;AAAAAAAAA?
AAAAAAAAA=

vl ?��J� ' f G sdvvhu ã o*ìwdsh 6

vl ?��J� 9' f G
xwlolvhu +5146, hw

fdofxohu a� +5147,

;AAAAAA?
AAAAAA=

vl a� 9 �2

2
ã DI =

sdvvhu ã o*ìwdsh 6

vl a� : �2

2
ã DI =

uhmhwhu od vìsdudelolwì

+6, Hwdsh 6 = vl ?��J� ' f/ frqvwuxluh hq xwlolvdqw +5175, ohv yhfwhxuv T '

ET�c ���c TA �� hw > ' E>
�
c ���c >A �

� vdwlvidlvdqw ohv lqìjdolwìv g*Diuldw1 Vl

?��J� 9' f hw a� 9 �2

2
ã DI/ ohv ylrodwlrqv vrqw qrq vljql�fdwlyhv/

pdlv lo q*h{lvwh/ sdu gì�qlwlrq sdv g*lqglfhv T ' ET�c ���c TA �
� hw > '

E>
�
c ���c >A �

� srxu (� ' iE%�c�c R�c�� 5 EW+n�2**� ' �c ���cAj vdwlvidlvdqw

ohv lqìjdolwìv g*Diuldw1 Uhpsodfhu doruv wrxv ohv %�
�c� sdu %

W�

�c� vroxwlrqv gh

+5146,/ frqvwuxluh (W

�
' iE%W

�c�c R�c�� 5 EW+n�2**� ' �c ���cAj hw fdofxohu hq

xwlolvdqw +5175, ohv yhfwhxuv T ' ET�c ���c TA �
� hw > ' E>

�
c ���c >A �

�1 Gdqv

ohv ghx{ fdv/ frqvwxluh (2 ' iEE%2c�c T��c ER2c�c
�

>�
�� 5 EW+n�2E4n��*� '

�c ���cAj hw whvwhu JDUS vxu fhw hqvhpeoh1 Vrlw ?��J2 oh qrpeuh gh

ylrodwlrqv dyhf f 9 ?��J2 9 A EA � �� =
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;AAAAAAAAA?
AAAAAAAAA=

vl ?��J2 ' f G dffhswhu od vìsdudelolwì gh %�c�

vl ?��J2 9' f G
xwlolvhu +5146, hw

fdofxohu a� +5147,

;AAAAAA?
AAAAAA=

vl a� 9 �2

2
ã DI =

dffhswhu od vìsdudelolwì gh %�c�

vl a� : �2

2
ã DI =

uhmhwhu od vìsdudelolwì gh %�c�

Gdqv o*ìwdsh 6/ vhxohv ohv grqqìhv gdqv(� vrqw vl ?��J� 9' f hw a� 9 �2

2
ã

DI fruuljìhv ghv huuhxuv gh phvxuh1 Dlqvl lo shxw | dyrlu ghv huuhxuv gdqv %2c�

fh txl mxvwl�h o*xvdjh gh +5146, gdqv o*ìwdsh 61 Gdqv fhwwh ìwdsh/ +5146, hvw

plqlplvìh g*xqh idêrq gl�ìuhqwh/ sxlvtxh frpph (� hvw fruuljì ghv huuhxuv

gh phvxuhv/ ohv lqglfhv T ' ET�c ���c TA �
� hw > ' E>

�
c ���c >A �

� vrqw vxssrvìv

íwuh ã ohxu �yudlhv ydohxuv�1 Dlqvl/ od plqlplvdwlrq qh vh idlw txh srxu %W
2c�

hw qrq srxu T W ohv lqglfhv g*xwlolwì uhvwdqw �{hv1 Oh surjudpph gdqv fh fdv

v*ìfulw grqf +5176,

JK� ' 4�?
A[
�'�

6[
�'�

E
%W�
2c�

%�
2c�

� ��
2

+5176,

vrxv frqwudlqwh =

(2 ' iEE%2c�c T��c ER2c�c
�

>�
�� 5 EW+n�2E4n��*� ' �c ���cAj vdwlvidlw JDUS/

dyhf =

%�
2c� oh �

�
e6e ìoìphqw gh %�
2c��

Srxu whvwhu od sxlvvdqfh gh fhwwh surfìgxuh/ huuhxu gh w|sh L hw gh w|sh

LL/ qrxv dgrswrqv od píph vwuxfwxuh gh suìiìuhqfhv/ dlqvl txh oh píph pr0

gëoh gh sul{ hw uhyhqx/ txh suìfìghpphqw1 Pdlv/ qrxv lqfrusrurqv gdqv ohv

grqqìhv gx vhfrqg vwdgh g*doorfdwlrq gx exgjhw/ xqh huuhxu pxowlsolfdwlyh1

Srxu fdofxohu o*huuhxu gh w|sh L/ qrxv surfìgrqv grqf frpph vxlw =

+4, Hwdsh 4 = D sduwlu gx prgëoh gh sul{ 4/ Ej- ' jR ' �I�/ qrxv jìqìurqv

xqh vìulh gh uhyhqx gh 73 revhuydwlrqv/ 5 vìulhv gh sul{ srxu od suhplëuh
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ìwdsh gh exgjìwlvdwlrq/ hw 43 vìulhv gh sul{ srxu od vhfrqgh ìwdsh gh

exgjìwlvdwlrq1

+5, Hwdsh 5 = D sduwlu ghv vìulhv jìqìuìhv/ hw ã sduwlu ghv frqglwlrqv gx

suhplhu ruguh/ qrxv pd{lplvrqv vrxv frqwudlqwh +5163,1 Ohv txdqwlwìv

pd{lplvdqw o*xwlolwì vrqw qrwìhv ^W�� hw ^W2� 1 Fhv txdqwlwìv uhsuìvhqwdqw

ohv ghx{ exgjhwv doorxìv srxu ohv ghx{ vrxv fdwìjrulhv/ qrxv pd{lplvrqv

vrxv frqwudlqwhv +5164, hw +5165,1 Ohv txdqwlwìv pd{lplvdqw od suhplëuh

hw od ghx{lëph vrxv irqfwlrq g*xwlolwì vrqw qrwìhv uhvshfwlyhphqw %W
�c� '

E%W�� c %
W2

� c %
W�

� c %
We

� c %
WD

� � hw %
W

2c� ' E%WS� c %
W.

� c %
WH

� c %
Wb

� c %
W�f

� ��

+6, Hwdsh 6 = Qrxv fdofxorqv %�c� hw %2c� olìv ã %
W

�c� hw %
W

2c� sdu xqh huuhxu pxo0

wlsolfdwlyh/ who txh srxu wrxw ìoìphqw %�oc� %
W�

oc� ' E� n 0�oc��%
�

oc�1 +0
�

oc� ìwdqw

lfl fkrlvl srxu dvvxuhu xqh shuwxuedwlrq g*hqylurq 48 ( gdqv o*ìfduw w|sh

ghv grqqìhv,1 Qrxv frqwuxlvrqv oh jurxsh ( ' iE%�c R�� 5 EW+n�2f*� '

�c ���cefj/ ohv jurxshv (� ' iE%�c�c R�c�� 5 EW+n��f*� ' �c ���c efj hw

(2 ' iE%2c�c R2c�� 5 EW+n��f*� ' �c ���c efj1

+7, Hwdsh 7 = Qrxv whvwrqv od vìsdudelolwì ghv grqqìhv frpsulvhv gdqv(� hq

dssoltxdqw od surfìgxuh dx gìexw gh fhwwh vhfwlrq1 Qrxv qrwrqv vl f*hvw

xq vxffëv/ f*hvw0ã0gluh vl ã fkdtxh ìwdsh ?��J ' ?��J� ' ?��J2/ rx vl

ghv ylrodwlrqv dssdudlvvhqw/ vl hoohv vrqw ã fkdtxh irlv qrq vljql�fdwlyhv1

Qrxv uìshwrqv ohv ìwdshv 4 ã 7/ 433 irlv/ hw qrwrqv od suredelolwì gh vxf0

fëv �� hw grqf o*huuhxu gh w|sh L/ � � ��1 O*remhfwli ìwdqw lfl g*ìwxglhu/ vl

gdqv fh fdguh/ txdqg ghv ylrodwlrqv dssdudlvvhqw/ hoohv vrqw mxjìhv frpph

vljql�fdwlyhv rx qrq1

Srxu hvwlphu o*huuhxu gh w|sh LL/ qrxv surfìgrqv gh od píph idêrq srxu

ohv ìwdshv 4 hw 51 O*ìwdsh 6 hw 7 vrqw uhpsodfìhv sdu ohv ìwdshv vxlydqwhv =

+6, Hwdsh 6 = Qrxv fdofxorqv %�c� hw %2c� hw frqwuxlvrqv oh jurxsh ( '

iE%�c R�� 5 EW+n�2f*� ' �c ���c efj/ hw ohv jurxshv (� ' iEE%�� c %
2

� c %
S

� c %
.

� �c
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ER�� c R
2

� c R
S

� c R
.

� �� 5 EW+n�H*� ' �c ���c efj hw (e ' iEE%�� c %
e

� c %
D

� c %
H

� c %
b

� c %
�f

� �c

ER�� c R
e

� c R
D

� c R
H

� c R
b

� c R
�f

� �� 5 EW+n��2*� ' �c ���c efj(2 ' iE%2c�c R2c�� 5 EW+n��f*� '

�c ���efj1

+7, Hwdsh 7 = Qrxv whvwrqv oh vìsdudelolwì ghv grqqìhv frpsulvhv gdqv(� hq

dssoltxdqw od surfìgxuh h{soltxìh dx gìexw gh fhwwh vhfwlrq1 Qrxv qr0

wrqv vl f*hvw xq vxffëv/ f*hvw0ã0gluh vl ghv ylrodwlrqv dssdudlvvhqw oruv gh

od vhfrqgh rx wurlvlëph ìwdsh gx whvw gh vìsdudelolwì/ hw vl fhv ylrodwlrqv

vrqw vljql�fdwlyhv1

Qrxv uìsìwrqv ohv ìwdshv 4 ã 7/ 433 irlv/ hw qrwrqv od suredelolwì gh vxffëv

�e hw grqf o*huuhxu gh w|sh LL/ ���e1 O*remhfwli ìwdqw lfl g*ìwxglhu/ vl txdqg ghv

ylrodwlrqv vljql�fdwlyhv dssdudlvvhqw/ oh whvw ohv mxjh frpph qrq vljql�fdwlyhv1

Wde1 51<= Hvwlpdwlrq ghv huuhxuv gh w|sh L hw LL ghv whvwv gh vìsdudelolwì =
surfìgxuh vwrfkdvwltxh1

Whvw gh vìsdudelolwì = grqqìhv vìsdudeohv phvxuìhv dyhf huuhxu1

Yudlh vwuxfwxuh ghv suìiìuhqfhv =

Idleoh vìsdudelolwì = Iruwh vìsdudelolwì =

E45 9@ 3 E45 @ 3

S4 3>;8 3>;6

4�S4 3>48 3>4:

Whvw gh vìsdudelolwì = grqqìhv qrq vìsdudeohv phvxuìhv vdqv huuhxu

Yudlh vwuxfwxuh ghv suìiìuhqfhv =

Idleoh vìsdudelolwì = Iruwh vìsdudelolwì =

E45 9@ 3 E45 @ 3

S7 3><4 3><6

4�S7 3>3< 3>3:

�� = Suredelolwì txh JDUS qh vrlw sdv ylroì oruv ghv � ìwdsh gx whvw/

rx txh ohv ylrodwlrqv vrlhqw qrq vljql�fdwlyhv1

�3 �� = Huuhxu gh w|sh L1

�e = Suredelolwì txh JDUS vrlw ylroì oruv gh od 2
?_e rx �

�e6e ìwdsh gx whvw1

hw txh ohv ylrodwlrqv vrlhqw vljql�fdwlyhv1

�3 �e = Huuhxu gh w|sh LL1
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Ohv uìvxowdwv gh fhv ghx{ vlpxodwlrqv/ srxu ghx{ vwuxfwxuhv gh suìiìuhqfhv/

idleoh hw iruwh vìsdudelolwì/ vrqw grqqìhv sdu oh wdeohdx +51<,1 Qrxv frqvwdwrqv

txh o*huuhxu gh phvxuh dxjphqwh vhqvleohphqw ohv huuhxuv gh w|sh L txl sdvvhqw

gh 43 ( ã 48 ( srxu od idleoh vìsdudelolwì hw gh ; ( ã 4: ( srxu od iruwh

vìsdudelolwì1 Gdqv wuëv shx gh fdv/ JDUS hvw ylroì srxu (/ hw gdqv xq shx

soxv gh fdv srxu (�1 Vxu ohv 433 vlpxodwlrqv/ ohv ylrodwlrqv vrqw fhshqgdqw

qrq vljql�fdwlyhv1 Oh uìvxowdw hvw wuëv gl�ìuhqw srxu od wurlvlëph ìwdsh gx whvw/

sxlvtx*lo hvw dssdux txh ohv huuhxuv gh phvxuh frqgxlvdlhqw gdqv hqylurq 73

( ghv fdv ã ghv ylrodwlrqv/ fh txl h{soltxh o*dxjphqwdwlrq gh o*huuhxu gh w|sh

L1 Fhuwdlqhv ylrodwlrqv gdqv od wurlvlëph ìwdsh vrqw vljql�fdwlyhv1 O*huuhxu gh

w|sh LL/ hvw dxvvl dxjphqwìh oruvtxh o*rq frqvlgëuh xqh h{whqvlrq vwrfkdvwltxh

gh od surfìgxuh qrq sdudpìwultxh/ sxlvtxh o*rq sdvvh gh 3 ( ã :( hw <(1 Od

udlvrq hq hvw txh fhuwdlqhv ylrodwlrqv vrqw shuêxhv frpph qrq vljql�fdwlyhv

Qìdqprlqv/ ohv huuhxuv gh w|sh L hw gh w|sh LL uhvwhqw gdqv ghv olplwhv

wuëv dffhswdeohv1 Qrxv suìvhqwrqv pdlqwhqdqw soxvlhxuv dssolfdwlrqv1

518 Dssolfdwlrqv hpslultxhv

Gdqv fhwwh vhfwlrq / qrxv dssoltxrqv od surfìgxuh qrq sdudpìwultxh ìwhq0

gxh/ srxu vìohfwlrqqhu ohv dfwliv hqwudqw gdqv xq djuìjdw odujh gh prqqdlh/

f*hvw0ã0gluh srxu gì�qlu od prqqdlh1 Qrxv xwlolvrqv ghv grqqìhv iudqêdlvhv/

pdfurìfrqrpltxhv sdu wíwh/ gh ghx{ w|shv/ vxu od sìulrgh 4<;304<<:1 Wrxw

g*derug/ qrxv frqvlgìurqv vhxohphqw ghv grqqìhv prqìwdluhv srxu ohv pì0

qdjhv1 Hqvxlwh/ ìwdqw grqqì txh ohv edqtxhv fhqwudohv vxlyhqw xq djuìjdw

srxu wrxv ohv gìwhqwhxuv gh prqqdlh/ qrxv fkhufkrqv dxvvl ã gì�qlu od prq0

qdlh srxu wrxv ohv gìwhqwhxuv sulv hqvhpeoh1 Fhwwh ghx{lëph dssolfdwlrq shxw

sdudñwuh glvfxwdeoh/ ìwdqw grqqì tx*hooh lqfrusruh ghv frpsruwhphqwv gli0
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iìuhqwv1 Qìdqprlqv/ fh txl qrxv lqwìuhvvh lfl/ hvw gh vdyrlu vl ohv grqqìhv vh

frpsruwhqw frpph vl hoohv dydlhqw ìwì jìqìuìhv sdu xq frpsruwphqw gh pd{l0

plvdwlrq1 Gdqv ohv ghx{ fdv/ o*k|srkëvh gh pd{lplvdwlrq gh o*xwlolwì ghylhqw

xqh k|srwkëvh mrlqwh gh pd{lplvdwlrq hw gh o*h{lvwhqfh g*xq djhqw uhsuìvhq0

wdwli1 Qrxv frpphqêrqv sdu suìvhqwhu oh fdguh jìqìudo gh o*dqdo|vh/ sxlv ohv

grqqìhv hq gìwdlo/ hw hq�q xwlolvrqv ohv whvwv qrq sdudpìwultxhv1

51814 Fdguh jìqìudo hw ghvfulswlrq ghv grqqìhv

Qrxv frqvlgìurqv grqf xq djhqw uhsuìvhqwdwli pd{lplvdqw xqh irqfwlrq

g*xwlolwì gx w|sh +5177,1

L ' LE%c ,c6� +5177,

dyhf =

% ' E%�c %2c %�c %e�� = xq yhfwhxu gh elhqv gh frqvrppdwlrq uìhov/ dyhf =

%� G ohv elhqv gh frqvrppdwlrq gxudeohv/

%2 G ohv elhqv gh frqvrppdwlrq vhpl gxudeohv/

%� G ohv elhqv gh frqvrppdwlrq qrq gxudeohv/

%e G ohv vhuylfhv/

, = oh orlvlu/

6 ' E6�c ���c6&�� = xq yhfwhxu gh elhqv prqìwdluhv uìhov txh qrxv gì�ql0

urqv soxv suìflvìphqw sdu od vxlwh1

Qrxv vxssrvrqv txh +5177, hvw vìsdudeoh dx qlyhdx ghv elhqv prqìwdluhv1

Qrxv srxyrqv dlqvl uììfuluh +5177, frpph +5178,1 D sduwlu gh +5178,/ qrxv

fkhufkrqv grqf o*hqvhpeoh ghv elhqv prqìwdluhv udwlrqdolvìv sdu od irqfwlrq

g*xwlolwì L61

L ' T E%c ,c L6E6�� +5178,
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Qrxv xwlolvrqv ghv grqqìhv iudqêdlvhv srxu ohv pìqdjhv/ hw srxu o*hqvhpeoh

ghv gìwhqwhxuv/ vxu od sìulrgh 4<;304<<:1 Qrxv dyrqv uhqfrqwuì/ fh txl hvw

iuìtxhpphqw oh fdv/ ghx{ sìulrglflwìv gl�ìuhqwhv = phqvxhooh srxu ohv dfwliv

prqìwdluhv/ ohv wdx{ g*lqwìuíw hw fhuwdlqv sul{/ wulphvwulhooh srxu ohv elhqv gh

frqvrppdwlrq1 Lo d ìwì qrwì txh od suredelolwì txh JDUS vrlw uhvshfwì gh

idêrq wulyldoh hq xwlolvdqw ghv grqqìhv wulphvwulhoohv/ ìwdlw dvvh} lpsruwdqwh1

Od udlvrq hvw/ txh ohv vdxwv gh exgjhw g*xqh sìulrgh ã o*dxwuh q*dxwrulvhqw

txh wuëv shx g*lqwhuvhfwlrqv ghv gurlwhv exgjìwdluhv/ frqglwlrqv qìfhvvdluhv

srxu txh ghv ylrodwlrqv gh JDUS sxlvvhqw dssdudñwuh1 Srxu fhwwh udlvrq/

qrxv dyrqv udphqì ohv grqqìhv gh frqvrppdwlrq/ hw ohv sul{ hq sìulrglflwì

phqvxhooh1 Od whfkqltxh xwlolvìh/ hvw od whfkqltxh �vsolqh�/ txl frqvlvwh idluh

sdvvhu xq sro|q÷ph gx wurlvlëph ghjuì sdu ohv srlqwv frqqxv gh od frxueh/

sxlv ã h{wudsrohu ohv srlqwv pdqtxdqwv1

Vl ohv vwdwlvwltxhv uhodwlyhv dx{ w|shv g*dfwliv/ srxu o*hqvhpeoh ghv gìwhq0

whxuv gh prqqdlh vrqw dlvìphqw dffhvvleohv +Edqtxh gh Iudqfh/ Gdwdvwuhdp,/

lo q*hq hvw sdv gh píph srxu ohv pìqdjhv1 Hq h�hw/ ghx{ lqirupdwlrqv vrqw

glvsrqleohv1 Xqh lqirupdwlrq hq sìulrglflwì wulphvwulhooh/ grqqìh sdu oh WRI

+Wdeohdx ghv Rsìudwlrqv Ilqdqflëuhv, ìoderuì sdu od Edqtxh gh Iudqfh/ hw

xqh lqirupdwlrq phqvxhooh uhfrxyudqw ã shx suëv <3 ( gh od pdvvh prqì0

wdluh P6 phqvxhooh/ uhfxhloolh ã sduwlu ghv elodqv edqfdluhv1 Hwdqw grqqì txh

ohv grqqìhv gx WRI frqfhuqdqw ohv pìqdjhv vrqw rewhqxhv hq vrogdqw ohv

frpswhv srxu ohv dxwuhv gìwhqwhxuv/ lo qrxv hvw dssdux xwloh gh frqvwuxluh

xqh edvh gh grqqìhv phqvxhoohv hq uhfrxsdqw ohv lqirupdwlrqv gx WRI hw

ghv elodqv edqfdluhv1 Qrxv frpphqêrqv sdu suìvhqwhu ohv grqqìhv uhodwlyhv

dx{ txdqwlwìv uìhoohv/ sxlv ohv grqqìhv uhodwlyhv dx{ sul{1

Ohv grqqìhv uhodwlyhv dx{ elhqv gh frqvrppdwlrq uìhov/ hq edvh 4<;3/ vrqw

irxuqlhv sdu o*LQVHH1 Txdwuh fdwìjrulhv vrqw xwlolvìhv/ ohv elhqv gh frqvrp0
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Ilj1 51;= Elhqv gh frqvrppdwlrq uìhov/ hw vhuylfhv/ sdu wíwh/ +4<;3@433,1

pdwlrq gxudeohv/ qrq gxudeohv/ vhpl gxudeohv hw ohv vhuylfhv1 Od �jxuh +51;,

suìvhqwh o*ìyroxwlrq ghv grqqìhv sdu wíwh/ srxu fhv txdwuh vìulhv +fruuljìhv

ghv yduldwlrqv vdlvrqqlëuhv,1

Frpph ohv elhqv gh frqvrppdwlrq gxudeohv gxuhqw/ sdu gì�qlwlrq/ soxv

g*xqh sìulrgh/ qrxv q*xwlolvrqv sdv gluhfwhphqw ohv dfkdwv gh elhqv gxudeohv/

pdlv frqvwuxlvrqv xq vwrfn +Glhzhuw +4<:7e,/ Sdwwhuvrq +4<<4,/ Gudnh +4<<7,,1

Od uhodwlrq oldqw ohv dfkdwv hq sìulrgh |c U| hw oh vwrfn/ 7| hvw grqqì sdu +5179,1

7| ' U| n E� � B�7|3� +5179,

dyhf =

B/ oh wdx{ gh gìsuìfldwlrq +lfl fdofxoì srxu rewhqlu 43( sdu dq,1

Od phvxuh gx orlvlu +Vzr�rug hw Zklwqh| +4<;:,, hvw gì�qlh sdu +517:,/

EbH � qrpeuh pr|hq g*khxuhv wudydlooìhv gdqv od vhpdlqh,� e +517:,

vrlw/ od gl�ìuhqfh hqwuh oh qrpeuh g*khxuhv wrwdo glvsrqleoh gdqv od vhpdlqh

hw oh qrpeuh pr|hq g*khxuhv wudydlooìhv gdqv od vhpdlqh/ pxowlsolì sdu 7 srxu

rewhqlu xqh vìulh phqvxhooh +�jxuh +51<,,1
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Ilj1 51<= Orlvlu

Srxu ohv elhqv prqìwdluhv/ srxu o*hqvhpeoh ghv gìwhqwhxuv gh prqqdlh/ hw

srxu ohv pìqdjhv/ qrxv frqvlgìurqv 48 dfwliv1 Oh wdeohdx +5143, suìvhqwh fhv

dfwliv/ ohv gdwhv g*hqwuìh gdqv od edvh gh grqqìhv / dlqvl txh oh fodvvhphqw

gdqv od pdvvh prqìwdluh E��/ �2 ���/ �� ��2�1 Ohv grqqìhv prqìwdluhv

vrqw fruuljìhv ghv yduldwlrqv vdlvrqqlëuhv/ hw glylvìhv sdu xqh phvxuh gh od

srsxodwlrq/ srxu rewhqlu ghv grqqìhv sdu wíwh/ frpph srxu ohv elhqv gh

frqvrppdwlrq1 Ohv ìyroxwlrqv vrqw grqqìhv sdu ohv �jxuhv gh +E14, ã +E144,

srxu ohv txdqwlwìv +dqqh{h E,+BB,1

Ohv sul{ ghv elhqv gh frqvrppdwlrq/ vrqw ohv gì dwhxuv dvvrflìv/ edvh 433

hq 4<;31 Srxu ohv vwrfnv gh elhqv gxudeohv qrxv fdofxorqv xq sul{ g*xvdjh

+Glhzhuw +4<:7e,/ Sdwwhuvrq +4<<4,, +517;,1

�| ' � W

|

E-| n BE� n Z|�� Z|�

� n-|

+517;,

dyhf =

� W

| = Oh sul{ revhuyì gx elhq gxudeoh/

-| = Oh wdx{ pd{lpdo vxu od sìulrgh/

B = Oh wdx{ gh gìsuìfldwlrq/
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Wde1 5143= Dfwliv xwlolvìv gdqv o*dqdo|vh1

Gdwh g*hqwuìh gh o*dfwli gdqv od edvh srxu =

Dfwli Wrxv gìwhqwhxuv Pìqdjhv Fodvvhphqw

Eloohwv hw slëfhv mdqylhu 4<;3 mdqylhu 4<;3 P4

Gìsrwv ã yxh mdqylhu 4<;3 mdqylhu 4<;3 P4

Olyuhwv %D% mdqylhu 4<;3 mdqylhu 4<;3 P5 �P4

Olyuhwv %Eohx% mdqylhu 4<;3 mdqylhu 4<;3 P5 �P4

Olyuhwv lpsrvdeohv mdqylhu 4<;3 mdqylhu 4<;3 P5 �P4

Frpswh g*ìsdujqh orjhphqw mdqylhu 4<;3 mdqylhu 4<;3 P5 �P4

Erqv gh fdlvvh mdqylhu 4<;3 mdqylhu 4<;3 P6 �P5

Frpswhv ã whuph mdqylhu 4<;3 mdqylhu 4<;3 P6 �P5

Frpswhv hw wlwuhv hq ghylvhv mdqylhu 4<;3 mdqylhu 4<;3 P6 �P5

RSFYP gìfhpeuh 4<;4 gìfhpeuh 4<;4 P6 �P5

Olyuhwv gìsdujqh srsxodluh pdl 4<;5 pdl 4<;5 P5 �P4

FRGHYL qryhpeuh 4<;6 qryhpeuh 4<;6 P5 �P4

WFQ mdqylhu 4<;3 pduv 4<;: P6 �P5

IFF mxlq 4<<3 mxlq 4<<3 P6 �P5

Olyuhwv %mhxqh% pdl 4<<9 pdl 4<<9 P5 �P4

Z| = Oh wdx{ g*lq dwlrq gx elhq gxudeoh1

Oh sul{ gh fkdtxh dfwli q*hvw sdv oh wdx{ g*lqwìuíw/ pdlv xq frþw g*rs0

sruwxqlwì gh od gìwhqwlrq gh prqqdlh1 Hq h�hw ã fkdtxh sìulrgh/ o*djhqw d

oh fkrl{ hqwuh gìwhqlu xq dfwli vhuydqw h{foxvlyhphqw dx sdvvdjh gx srxyrlu

g*dfkdw udssruwdqw -|/ hw xq rx soxvlhxuv dfwliv udssruwdqw o�| vhuydqw xql0

txhphqw gdqv ohv wudqvdfwlrqv1 Qrwrqv lfl/ txh od pdvvh prqìwdluh hvw xq

vshfwuh g*dfwliv gdqv oh vhqv rü ghv dfwliv qrq xwlolvìv gdqv o*ìfkdqjh/ rqw

txdqg píph xq srxyrlu wudqvdfwlrqqho1 Lov shxyhqw íwuh fkdqjìv udslghphqw

hw vdqv frþwv frqwuh xq dfwli vhuydqw/ oxl/ gluhfwhphqw1 Od gl�ìuhqfh hqwuh fhv

ghx{ wdx{/ fruuhvsrqg dx sul{ sd|ì sdu xq djhqw srxu gìwhqlu xq dfwli txl

yd íwuh xwlolvì gdqv ohv wudqvdfwlrqv1 Od iruph h{dfwh gx frþw g*rssruwxqlwì d

ìwì gìulyìh sdu Eduqhww +4<:;/ 4<;3, gdqv xq xqlyhuv lqwhuwhpsruho1 Oh frþw
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g*rssruwxqlwì qrplqdo hvw grqqì sdu +517<,/ hw oh frþw uìho sdu +5183,

R|
-|E� � � |�� o�|E�� � �|�

� n-|E�� � |�
+517<,

R| = O*lqglfh gh sul{ ã od frqvrppdwlrq/

-| = Oh wdx{ pd{lpdo txh o*rq sxlvvh rewhqlu vxu od sìulrgh/

o�| = Oh wdx{ dvvrflì ã o*dfwli � hq |c

� �| = Oh wdx{ g*lpsrvlwlrq dvvrflì ã o*dfwli � hq |/

� | = Oh wdx{ g*lpsrvlwlrq dvvrflì dx wdx{ gh uìiìuhqfh vxu od sìulrgh |�

-|E� � � |�� o�|E�� � �|�

� n-|E�� � |�
+5183,

Oh sul{ gh od prqqdlh45/ hvw grqf edvì vxu xqh gì�qlwlrq wudqvdfwlrqqhooh

gh od prqqdlh/ hw hvw vlplodluh ã +517;,/ pdlv dyhf xq wdx{ gh gìsuìfldwlrq

B ' f1 Hq jìqìudo/ ohv wdx{ g*lpsrvlwlrq qh vrqw sdv sulv hq frpswh gdqv

ohv dqdo|vhv xwlolvdqw +517<,1 Qìdqprlqv/ frpph od �vfdolwì hvw hq Iudqfh/ xq

ìoìphqw fohi srxu h{soltxhu oh frpsruwhphqw ghv pìqdjhv/ qrxv frqwuxlvrqv

srxu fkdtxh dfwli ghv wdx{ qhwv g*lps÷wv1 Hq wkìrulh/ -| fruuhvsrqg dx wdx{

g*xq dfwli vdqv ulvtxh/ vhuydqw dx sdvvdjh gx srxyrlu g*dfkdw1 Lfl/ -| hvw

frqvwuxlw gh idêrq oìjëuhphqw gl�ìuhqwh/ hq vh vhuydqw gh o*dssurfkh glwh

gh o*hqyhorssh1 Fhwwh dssurfkh/ frqvlvwh ã fkrlvlu -| frpph oh pd{lpxp

ghv wdx{ qhwv g*lps÷wv vxu ohv dfwliv frqfhuqìv sdu o*dqdo|vh/ ohv erqv hw ohv

reoljdwlrqv1 Srxu vh suìpxqlu g*xq ìyhqwxho uhwrxuqhphqw gh od shqwh ghv

wdx{ g*lqwìuíw/ hw dxvvl srxu ìylwhu xq sul{ qxo/ vl srxu dx prlqv xq | G

o�| ' -|/ xqh frqvwdqwh hvw dmrxwìh gdqv -| +�jxuh +5143,,1 Oh wdeohdx +5144,

suìvhqwh ohv wdx{ g*lqwìuíw xwlolvìv srxu frqvwuxluh ohv wdx{ sursuhv ghv dfwliv1

Xq wdx{ qxo hvw fkrlvl srxu ohv gìs÷wv ã yxh/ eloohwv hw slëfhv1 Srxu ohv dfwliv

45Lo vhud h{soltxì soxv hq gìwdlo gdqv od sduwlh vxlydqwh1 Qrxv qrxv eruqrqv lfl ã h{soltxhu

vd frqvwuxfwlrq
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Wde1 5144= Wdx{ sursuhv ghv dfwliv1

Eloohwv hw slëfhv 3

Gìsrwv ã yxh 3

Olyuhwv %D% wdx{ uëjohphqwì

Olyuhwv %Eohx% wdx{ uëjohphqwì

Olyuhwv lpsrvdeohv wdx{ uëjohphqwì

Frpswh g*ìsdujqh orjhphqw wdx{ uëjohphqwì

Erqv gh fdlvvh wdx{ uëjohphqwì/ sxlv wdx{ ã vl{ prlv

Frpswhv ã whuph wdx{ uëjohphqwì/ sxlv wdx{ ã vl{ prlv

Frpswhv hw wlwuhv hq ghylvhv wdx{ ã wurlv prlv vxu ghylvhv ìwudqjëuhv

RSFYP wdx{ ã wurlv prlv

Olyuhwv gìsdujqh srsxodluh wdx{ uëjohphqwì

FRGHYL wdx{ uëjohphqwì

WFQ wdx{ ã wurlv prlv

IFF wdx{ ã wurlv prlv

Olyuhwv %mhxqh% wdx{ uëjohphqwì

frpsulv gdqv �2 ���/ wrxv ohv wdx{ vrqw ghv wdx{ uìjohphqwìv1 Gdqv fhwwh

fodvvh/ lo q*h{lvwh hq idlw txh txdwuh wdx{ gl�ìuhqwv/ xq wdx{ srxu ohv frpswhv

g*ìsdujqh orjhphqw/ xq wdx{ srxu ohv olyuhwv lpsrvdeohv +dsuëv lps÷wv,/ xq

wdx{ srxu ohv olyuhwv �D�/ �eohx� hw FRGHYL/ hw xq wdx{ srxu olyuhwv �mhxqh�

hw ohv olyuhwv g*ìsdujqh srsxodluh1 Hq�q/ srxu ohv dfwliv frpsulv gdqv����2/

oh wdx{ fkrlvl hvw/ srxu wrxv ohv dfwliv xq wdx{ ã wurlv prlv/ h{fhswì srxu

ohv sodfhphqwv hw frpswhv ã whuph hw ohv sodfhphqwv hq ghylvhv1 Srxu ohv

sodfhphqwv ã whuph/ dx gìexw gh od sìulrgh/ ohv wdx{ vrqw hqfdguìv1 Dsuëv

od sìulrgh g*hqfdguhphqw/ xq wdx{ ã vl{ prlv hvw fkrlvl1 Srxu ohv ghylvhv/

xq wdx{ pr|hq hqwuh xq wdx{ doohpdqg hw dpìulfdlq hvw frqvwuxlw1 Wrxv ohv

wdx{ vrqw frqvwuxlwv ã sduwlu gh pr|hqqhv prelohv ghv wdx{ revhuyìv/ srxu

suhqguh hq frpswh ghv ghodlv g*dmxvwhphqw dx{ sul{ gh o*djhqw uhsuìvhqwdwli

+pr|hqqh preloh vxu vl{ prlv,1 Hq�q/ hq fh txl frqfhuqh od �vfdolwì/ vrqw

gìgxlwv ghv wdx{ g*lqwìuíwv/ ohv suìohyhphqwv glwv �vrfldx{� +FVJ/ FUGV/
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Ilj1 5143= Wdx{ gh uìiìuhqfh -1

FHVV hw FVV,/ dlqvl txh ohv suìohyhphqwv gh w|sh oleìudwrluhv1 Ohv sul{ srxu

ohv dfwliv prqìwdluhv vrqw grqqìv sdu ohv wdeohdx{ +D14, ã +D143, +dqqh{h D,1

Oh wdeohdx +5145, suìvhqwh ohv vwdwlvwltxhv ghvfulswlyhv srxu ohv txdqwlwìv

uìhoohv hw ohv sul{ lqfoxv gdqv o*dqdo|vh1 Srxu ohv pìqdjhv/ ohv wurlv dfwliv ohv

soxv gìwhqxv vrqw ohv gìs÷wv ã yxh +54/98 ( gx wrwdo,/ ohv olyuhwv �D� +56/8:

( gx wrwdo,/ hw ohv RSFYP +46/4:,1 Fhv wurlv dfwliv uhsuìvhqwdqw 8;/6< ( gx

sruwhihxlooh pr|hq gìwhqx1 Ohv gìs÷wv ã yxh rqw dxjphqwì uìjxolëuhphqw gh

4<;3/ ã pdl 4<<4/ o*lqglfh hq pdl 4<<4 edvh 433 hq 4<;3 v*ìwdeolvvdqw ã 445/3<1

D sduwlu gh fhwwh gdwh/ od whqgdqfh v*lqyhuvh/ hw o*lqglfh hq gìfhpeuh 4<<: edvh

433 hq pdl 4<<4 hvw gh <8/<;/ vrlw xqh edlvvh g*hqylurq 7(1 Od whqgdqfh hvw

dvvh} gl�ìuhqwh srxu ohv olyuhwv �D� sxlvtxh od vìulh hvw/ txdvlphqw vxu wrxwh od

sìulrgh rulhqwìh ã od edlvvh +06:/86 (,1 Hq�q od vìulh ghv RSFYP d xq sur�o

elhq sduwlfxolhu hq forfkh sxlvtx*hooh sdvvh gh gh 43:/56 ã ;:8:/79 hq pdl

4<<6/ vrlw xqh kdxvvh gh suëv gh ;39: (1 Dsuëv fhwwh gdwh/ od vìulh gìfurñw

udslghphqw srxu �qlu ã 533</:51 Ghx{ idfwhxuv h{soltxhqw fhwwh ìyroxwlrq/
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Wde1 5145= Vwdwlvwltxhv ghvfulswlyhv ghv grqqìhv1

txdqwlwìv uìhoohv sdu wíwh sul{ qrplqdx{

Wrxv gìwhqwhxuv Pìqdjhv

Dfwli { � { � s �

Eloohwv hw slëfhv 544:/9: 45</94 5387/47 458/:5 3/53 3/35

Gìsrwv ã yxh 43<37/;6 7<3/68 8:87/;6 5;3/38 3/53 3/35

Olyuhwv %D% 9597/:: :;:/:7 9597/:: :;:/:7 3/45 3/35

Olyuhwv %Eohx% ::3/<; 98/9; ::3/<; 98/9; 3/45 3/35

Olyuhwv lpsrvdeohv 5346/5; 778/57 5346/5; 778/57 3/48 3/35

Frpswh g*ìsdujqh orjhphqw <9:/56 473/:3 <9:/56 473/:3 3/49 3/35

Erqv gh fdlvvh 6593/53 457</9< 63;;/;3 44;3/<8 3/49 3/35

Frpswhv ã whuph 5:;7/<: 5496/49 43;9/9< 856/63 3/49 3/35

Frpswhv hw wlwuhv hq ghylvhv 7:;/87 57;/45 76/93 74/77 3/46 3/36

RSFYP 8:9;/<8 6<;5/56 6833/;8 596;/58 3/3< 3/36

Olyuhwv gìsdujqh srsxodluh 98</86 5;</<: 98</86 5;</<: 3/44 3/35

FRGHYL <5:/:5 643/7< <5:/:5 643/7< 3/45 3/35

WFQ 4733/34 45;;/:9 ;;/97 73/;< 3/43 3/35

IFF 469/<; :4/58 455/99 ::/4< 3/44 3/35

Olyuhwv %mhxqh% 4<7/89 56/85 4<7/89 56/85 3/44 3/35

wrxw g*derug/ ã sduwlu gh 4<<6/ od edlvvh ghv wdx{ dvvrflìv dx{ RSFYP/ fh

txl uhqg oh sodfhphqw prlqv lqwìuhvvdqw/ hqvxlwh od �vfdolwì txl hvw prlqv

dydqwdjhxvh vxu od �q gh sìulrgh1 Ghv uìvxowdwv vlplodluhv dssdudlvvhqw srxu

o*hqvhpeoh ghv gìwhqwhxuv/ sxlvtxh fhv wurlv dfwliv uhsuìvhqwhqw hqylurq 93 (

gh od gìwhqwlrq1

51815 Gì�qlwlrq gh od prqqdlh srxu ohv pìqdjhv

Oh wdeohdx +5146,/ suìvhqwh ohv uìvxowdwv ghv whvwv qrq sdudpìwultxhv

srxu ohv pìqdjhv1 Frpph/ gh 4<;3 ã 4<<: gh qrxyhdx{ dfwliv hqwuhqw gdqv

o*dqdo|vh/ qrxv frqgxlvrqv ohv whvwv srxu vhsw vrxv sìulrghv1

Od suhplëuh ìwdsh/ frqvlvwh ã dqdo|vhu vl xqh irqfwlrq g*xwlolwì udwlrqdolvh
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Wde1 5146= Uìvxowdwv ghv whvw qrq sdudpìwultxhv dyhf huuhxu gh phvxuh =

grqqìhv srxu ohv pìqdjhv1

Dfwliv lqf oxv 34 =4<;3 45 =4<;4 38 =4<;5 44 =4<;6 36 =4<;: 39 =4<<3 38 =4<<9

gdqv o*dqdo|vh 44 =4<;4 37 =4<;5 43 =4<;6 35 =4<;: 384<<3 37 =4<<9 45 =4<<:

Elooh wv hw slëfhv X4 X4 X4 X4 X4 X4 X4

Gìs÷wv ã yxh X4 X4 X4 X4 X4 X4 X4

Olyuhwv %D% X4 X4 X4 X4 X4 X4 X4

Olyuhwv %Eohx% X4 X4 X4 X4 X4 X4 X4

Olyuhwv lpsrvdeohv X4 X4 X4 X4 X4 X4 X4

FHO X4 X4 X4 X4 X4 X4 X4

Erqv gh fdlvvh X4 X4 X4 X4 X4 X4 X4

Frpswhv ã whuph X4 X4 X4 X4 X4 X4 X4

Frpswhv hw wlwuhv hq ghy lvhv X4 X4 X4 X4 X4 X4 X4

RSFYP X4 X4 X4 X4 X4 X4

OHS X4 X4 X4 X4 X4

FRGHYL X4 X4 X4 X4

WFQ X4 X4 X4

IFF X4 X4

Olyuhwv %mhxqh% X4

Hwds h 4 = Whvw gh o*h{ lvwhqfh gh L

& gh ylrodwlrqv 3 3 3 3 3 3 3

Irqfwlrq re mhfwli 3 3 3 3 3 3 3

Whvw gh qrupdolwì

S0ydoxh

H wds h 5 = Whvw gh o*h{ lv whqfh gh Lp

& gh ylrodwlrqv 3 3 3 5 5 8 3

Irqfwlrq re mhfwli 3 3 3 3/33:8 3/3369 3 /3343 3

Whvw gh qrupdolwì 4/54 5 /<8 6/54

S0ydoxh 3/87 3 /55 3/53

H wdsh 6 = Whvw gh od vìsdudelolwì gh Lp

& gh ylrodwlrqv 5 3 3 3 3 3 3

Irqfwlrq re mhfwli 3 /37 3 3 3 3 3 3

Whvw gh qrupdolwì 4 /3:

S0ydoxh 3 /8;

Frqglwlrq vx! vdqwh g *Diuldw V V V V V V V

%X4% gdqv xqh frorqqh lqg ltxh txh o*dfwli gdqv od oljqh fruuhvsrqgdqwh hvw lqf oxv gdqv o*dqdo|vh1

%V% gdqv xqh fr orqqh lqg ltxh txh fh jurxsh hvw vìsdudeoh 1
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o*hqvhpeoh ghv grqqìhv/ f*hvw0ã0gluh ohv elhqv gh frqvrppdwlrq/ oh orlvlu hw ohv

elhqv prqìwdluhv1 Gdqv dxfxqh vrxv sìulrgh/ q*dssdudlvvhqw gh ylrodwlrqv/

lqgltxdqw txh o*k|srwkëvh gh pd{lplvdwlrq qh shxw sdv íwuh uhmhwìh1

Hwdqw grqqì fhv uìvxowdwv/ qrxv sdvvrqv ã o*ìwdsh 5/ txl frqvlvwh ã whvwhu vl

ohv elhqv prqìwdluhv lqfoxv gdqv o*dqdo|vh/ vrqw udwlrqdolvìv sdu xqh irqfwlrq

g*xwlolwì1 Hq fh txl frqfhuqh ohv sìulrghv 4/ 5/ 6 hw :/ JDUS q*hvw sdv ylroì/

hw lfl dxvvl o*k|srwkëvh qxooh q*hvw sdv uhmhwìh1 Srxu ohv sìulrghv 7/ 8 hw 9/ hq

uhydqfkh ghv ylrodwlrqv dssdudlvvhqw/ uhvshfwlyhphqw 5/ 5 hw 81 Oh whvw gh qru0

pdolwì dvvrflì ã fhv ylrodwlrqv lqgltxh fhshqgdqw txh fhv ghuqlëuhv qh vrqw sdv

vljql�fdwlyhv dx vhxlo gh 8(/ hw gdqv ohv wurlv fdv qrxv dffhswrqv o*k|srwkëvh

qxooh1 Qrwrqv/ txh o*dmxvwhphqw uhtxlv srxu txh ohv grqqìhv vdwlvidvvhqw dx

fulwëuh gh pd{lplvdwlrq hvw uhodwlyhphqw idleoh/ vrlw uhvshfwlyhphqw 3/33:8/

3/3369 hw 3/33431

Hq�q/ oruv gh od wurlvlëph ìwdsh gh o*dqdo|vh/ txl frqvlvwh ã whvwhu od

vìsdudelolwì gh od irqfwlrq g*xwlolwì prqìwdluh/ ghv ylrodwlrqv gh JDUS ds0

sdudlvvhqw vhxohphqw gdqv od suhplëuh sìulrgh1 Hoohv qh vrqw wrxwhirlv sdv

vljql�fdwlyhv1 Wrxv ohv dfwliv hqwudqw gdqv o*dqdo|vh shxyhqw grqf íwuh gì�qlv

frpph gh od prqqdlh1 O*hqvhpeoh ghv dfwliv ydorulvìv srxu ohxu u÷oh gh prq0

qdlh/ sdu xq djhqw uhsuìvhqwdwli/ qh vh uìgxlw grqf sdv ã xq hqvhpeoh g*dfwliv

oltxlghv/ gluhfwhphqw dffhswdeohv gdqv o*ìfkdqjh/ sxlvtxh ohv RSFYP/ hw

dxwuhv IFF vrqw dxvvl gh od prqqdlh1 O*ìyroxwlrq gh od gìwhqwlrq wrwdoh gh

prqqdlh uìhooh hvw grqqìh sdu oh �jxuh +5144,1 Vxu od sìulrgh ìwxglìh/ od gì0

whqwlrq pr|hqqh/ v*ìwdeolw ã 74:4/6< Iudqfv sdu djhqw hw sdu prlv1 Rq qrwhud

xqh whqgdqfh furlvvdqwh gh od vìulh mxvtx*hq 4<<6/ sxlv xqh iruwh gìfurlvvdqfh

mxvtx*hq 4<<:1

Oh wdeohdx +5147, suìvhqwh od uìsduwlwlrq gx sruwhihxlooh pr|hq srxu xq

pìqdjh uhsuìvhqwdwli 1 Xq who pìqdjh doorxh soxv gh od prlwlì gx exgjhw
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Ilj1 5144= Hyroxwlrq gh od gìwhqwlrq wrwdoh gh prqqdlh/ pìqdjhv/ grqqìhv

sdu wíwh1

Wde1 5147= Uìsduwlwlrq gx sruwhihxlooh pr|hq srxu xq pìqdjhv uhsuìvhqwdwli1

Dfwli (

Eloohwv hw slëfhv 43/57

Gìsrwv ã yxh 5;/;;

Olyuhwv %D% 4;/99

Olyuhwv %Eohx% 5/65

Olyuhwv lpsrvdeohv :/7;

Frpswh g*ìsdujqh orjhphqw 6/;:

Erqv gh fdlvvh 44/;3

Frpswhv ã whuph 7/74

Frpswhv hw wlwuhv hq ghylvhv 3/48

RSFYP :/8:

Olyuhwv gìsdujqh srsxodluh 4/;7

FRGHYL 5/66

WFQ 3/48

IFF 3/47

Olyuhwv %mhxqh% 3/39

prqìwdluh hqwuh ohv eloohwv hw slëfhv +43/57 (,/ ohv gìs÷wv ã yxh +5;/;; (, hw

ohv olyuhwv �D� +4;/99 (,1
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51816 Gì�qlwlrq gh od prqqdlh srxu o*hqvhpeoh ghv gì0

whqwhxuv

Qrxv frqgxlvrqv ohv píphv whvwv/ pdlv srxu o*hqvhpeoh ghv gìwhqwhxuv gh

prqqdlh1 F*hvw0ã0gluh/ qrxv srvrqv o*k|srwkëvh txh od pdvvh prqìwdluh gdqv

vrq hqvhpeoh/ vh frpsruwh frpph vl hooh dydlw ìwì jìqìuìh sdu od pd{lplvdwlrq

g*xq vhxo w|sh g*djhqw uhsuìvhqwdwli1

Ohv uìvxowdwv vrqw grqqìv sdu oh wdeohdx +5148,1 Ohv uìvxowdwv vrqw vlpl0

odluhv ã fhx{ ghv pìqdjhv1 Hq h�hw/ dxfxqh ylrodwlrq q*dssdudñw oruv gh od

suhplëuh ìwdsh gx whvw gh pd{lplvdlwrq/ lqgltxdqw txh/ srxu fkdtxh sì0

ulrgh/ xqh irqfwlrq g*xwlolwì udwlrqdolvh o*hqvhpeoh ghv grqqìhv1 Dx qlyhdx gh

od ghx{lëph ìwdsh/ vhxohphqw ghx{ ylrodwlrqv dssdudlvvhqw srxu od txdwulëph

sìulrgh/ fhv ylrodwlrqv ìwdqw wrxwhirlv ã 8 ( qrq vljql�fdwlyhv1 Hq�q/ dx ql0

yhdx gh od wurlvlëph ìwdsh/ ghv ylrodwlrqv dssdudlvvhqw srxu ohv sìulrghv 7 hw

8/ pdlv/ dyhf ghv S0ydoxh gh 3/<3 hw 3/75/ od vìsdudelolwì hvw dffhswìh1

Dlqvl/ wrxv ohv dfwliv hqwudqw gdqv o*dqdo|vh/ srxu fkdtxh sìulrgh/ vrqw

grqf gì�qlv frpph gh od prqqdlh1 D qrwhu txh ohv sìulrghv gh o*dqdo|vh

vrqw gl�ìuhqwhv gh fhoohv srxu ohv pìqdjhv/ fdu od vìulh WFQ qh shxw íwuh

frqvlgìuìh gh idêrq xqliruph gxudqw o*lqwìjudolwì gh od sìulrgh/ gh qrxyhdx{

dfwliv hqwudqw gdqv od vìulh1 Od gìwhqwlrq pr|hqqh sdu prlv hw sdu djhqw

uhsuìvhqwdwli hvw gh 9356/7: I/ hw od uìsduwlwlrq hvw grqqìh sdu oh wdeohdx

+5149,1 Ohv gìs÷wv ã yxh +6:/;< (,/ olyuhwv �D� +45/<8, hw RSFYP +</46 (,

uhsuìvhqwhqw hqylurq 93 ( gh od gìshqvh prqìwdluh wrwdoh1 1

519 Frqfoxvlrq

Gdqv fh fkdslwuh/ qrxv qrxv vrpphv vhuylv gh od vwuxfwxuh ghv suìiìuhqfhv

g*xq djhqw uhsuìvhqwdwli frpph yhfwhxu/ srxu sdvvhu g*xq frqfhsw wkìrultxh
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Wde1 5148= Uìvxowdwv ghv whvw qrq sdudpìwultxhv dyhf huuhxu gh phvxuh = wrxv

ohv gìwhqwhxuv1

Dfwliv lqf oxv 4<;3 =34 4<;4 =45 4<;5 =38 4<;6 =44 4<;: =36 4<<3 =39 4<<5 =36 4<<9 =38

gdqv o*dqdo|vh 4<;4 =44 4<;5 =37 4<;6 =43 4<;: =35 4<<3 =38 4<<5 =35 4<<9 =37 4<<: =45

Elooh wv hw s lëfhv X4 X4 X4 X4 X4 X4 X4 X4

Gìs÷wv ã yxh X4 X4 X4 X4 X4 X4 X4 X4

Olyuhwv %D% X4 X4 X4 X4 X4 X4 X4 X4

Olyuhwv %E ohx% X4 X4 X4 X4 X4 X4 X4 X4

Olyuhwv lpsrvdeohv X4 X4 X4 X4 X4 X4 X4 X4

FHO X4 X4 X4 X4 X4 X4 X4 X4

Erqv gh fdlvvh X4 X4 X4 X4 X4 X4 X4 X4

Frpswhv ã whuph X4 X4 X4 X4 X4 X4 X4 X4

Frpswhv hw wlwuhv hq ghy lvhv X4 X4 X4 X4 X4 X4 X4 X4

WFQ4 X4 X4 X4 X4 X4 X4 X4 X4

RSFYP X4 X4 X4 X4 X4 X4 X4

OHS X4 X4 X4 X4 X4 X4

FRGHYL X4 X4 X4 X4 X4

WFQ5 X4 X4 X4 X4

IFF X4 X4 X4

WFQ6 X4 X4

Olyuhwv %mhxqh% X4

Hwds h 4 = Whvw gh o*h{ lvwhqfh gh L

& gh ylr odwlrqv 3 3 3 3 3 3 3 3

Irqfwlrq re mhfwli 3 3 3 3 3 3 3 3

Whvw gh qrupdolwì

S0ydoxh

Hwds h 5 = Whvw gh o*h{ lvwhqfh gh L4

& gh ylr odwlrqv 3 3 3 5 3 3 3 3

Irqfwlrq re mhfwli 3 3 3 3 13376 3 3 3 3

Whvw gh qrupdolwì 5159

S0ydoxh 3165

Hwds h 6 = Whvw gh od vìsdudelolwì gh L4

& ri y lrodwlrqv 3 3 3 : 5 3 3 3

Irqfwlrq re mhfwli 3 3 3 3 1348< 31333: 3 3 3

Whvw gh qrupdolwì 3155 41:5

S0ydoxh 31<3 3175

Frqglwlrq vx! vdqwh g *D iuldw V V V V V V V V

%X4% gdqv xqh frorqqh lqg ltxh txh o*dfwli gdqv od oljqh fruuhvs rqgdqwh hvw lqfoxv gdqv o*dqd o|vh 1

%V% gdqv xqh frorqqh lqg ltxh txh fh jurxs h hvw vìsdudeoh1
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Wde1 5149= Uìsduwlwlrq gx sruwhihxlooh pr|hq srxu xq djhqw uhsuìvhqwdwli

+wrxv ohv gìwhqwhxuv,1

Dfwli (

Eloohwv hw slëfhv :/66

Gìsrwv ã yxh 6:/;<

Olyuhwv %D% 45/<8

Olyuhwv %Eohx% 4/94

Olyuhwv lpsrvdeohv 8/4<

Frpswh g*ìsdujqh orjhphqw 5/9<

Erqv gh fdlvvh ;/:5

Frpswhv ã whuph :/:4

Frpswhv hw wlwuhv hq ghylvhv 4/48

RSFYP </46

Olyuhwv gìsdujqh srsxodluh 4/5:

FRGHYL 4/95

WFQ 5/8;

IFF 3/44

Olyuhwv %mhxqh% 3/37

gh prqqdlh/ ã ghv iruphv hpslultxhv fruuhvsrqgdqw ã fh frqfhsw1 Soxv sduwl0

fxolëuhphqw/ qrxv dyrqv vìohfwlrqqì xq jurxsh g*dfwliv hq xwlolvdqw oh frqfhsw

gh idleoh vìsdudelolwì gh od irqfwlrq g*xwlolwì prqìwdluh1 Srxu whvwhu od vìsdud0

elolwì/ qrxv dyrqv ìwhqgx od vìtxhqfh gh whvwv qrq sdudpìwultxhv gì�qlh sdu

Yduldq +4<;6,/ odujhphqw xwlolvìh gdqv od olwwìudwxuh frqfhuqìh sdu od plfurì0

frqrplh gh od prqqdlh1 Ohv uìvxowdwv sulqflsdx{ gh fh fkdslwuh dx qlyhdx ghv

whfkqltxhv xwlolvìhv vrqw =

+4, Gdqv xq xqlyhuv qrq vwrfkdvwltxh/ gdqv ohtxho ohv grqqìhv vrqw ph0

vxuìhv vdqv huuhxuv/ od surfìgxuh qrq sdudpìwultxh +QRQSDU, gh Yduldq

+4<;6, hvw dvvh} shx sxlvvdqwh/ ìwdqw iruwhphqw eldlvìh gdqv oh vhqv gx uh0

mhw gh od vìsdudelolwì1 Od udlvrq sulqflsdoh hvw txh ohv lqglfhv g*xwlolwì hw gh

sul{ fdofxoìv ã o*ìwdsh 6 gh od surfìgxuh/ qh vdwlvirqw mdpdlv od sursulìwì gh

idleoh uìyhuvlelolwì ghv lqglfhv1 Dlqvl ohv frxsohv ET�c
�

>�
� qh uhsuìvhqwhqw sdv
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Ilj1 5145= Hyroxwlrq gh od gìwhqwlrq wrwdoh gh prqqdlh/ hqvhpeoh ghv gìwhq0

whxuv/ grqqìhv sdu wíwh1

o*ìyroxwlrq ghv  x{ gh gìshqvhv dvvrflìv ã od vrxv xwlolwì1

+5, O*lqwurgxfwlrq g*xq qrxyho dojrulwkph srxu fdofxohu ET�c
�

>�
� shuphw

gh uìgxluh frqvlgìudeohphqw o*huuhxu gh w|sh L/ wrxw hq frqvhuydqw xqh huuhxu

gh w|sh LL dvvh} idleoh1 Soxv suìflvìphqw/ xwlolvhu fhw dojrulwkph/ shuphw gh

uìgxluh od suredelolwì gh uhmhwhu od vìsdudelolwì txdqg lo | d vìsdudelolwì/ wrxw

hq jdugdqw xqh suredelolwì idleoh g*dffhswhu od vìsdudelolwì txdqg lo q*| d sdv

vìsdudelolwì1

+6, Gdqv xq xqlyhuv vwrfkdvwltxh/ lo hvw dssdux txh JDUS ìwdlw urexvwh

txdqg ohv grqqìhv vrqw phvxuìhv dyhf ghv huuhxuv dvvh} idleohv +j ' D I�/

pdlv txh o*d{lrph ìwdlw vrxyhqw ylroì srxu ghv huuhxuv gh o*ruguh gh 43 ( rx

48 (1

+7, Od surfìgxuh ghyhorssìh gdqv fhwwh sduwlh ylvdqw ã whvwhu od vljql�fd0

wlylwì ghv ylrodwlrqv gh JDUS hvw wuëv sxlvvdqwh1

+8, Od frpelqdlvrq gx whvw gh vljql�fdwlylwì ghv ylrodwlrqv hw gh o*do0

jrulwkph srxu oh fdofxo ghv frxsohv ET�c
�

>�
�/ ìwhqg od surfìgxuh gh whvw gh
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vìsdudelolwì/ hw hvw dxvvl dvvh} sxlvvdqwh1

Hq xwlolvdqw fhwwh ghuqlëuh surfìgxuh/ dx qlyhdx ghv uìvxowdwv/ qrxv dyrqv

fkhufkì ã gì�qlu od prqqdlh hq xwlolvdqw ghx{ w|shv gh grqqìhv1 Ghv grqqìhv

srxu ohv pìqdjhv/ hw ghv grqqìhv srxu o*hqvhpeoh ghv gìwhqwhxuv gh prqqdlh1

Txhotxh vrlw oh w|sh gh grqqìhv/ ohv uìvxowdwv lqgltxhqw txh = +4, Lo h{lvwh xqh

irqfwlrq g*xwlolwì idleohphqw vìsdudeoh txl udwlrqdolvh xq hqvhpeoh g*dfwliv

prqìwdluhv1 +5, Fhw hqvhpeoh hvw frqvlwxì ghv dfwliv frpsulv gdqv��1 Dlqvl/

od prqqdlh qh vh uìgxlw sdv ã xq hqvhpeoh g*dfwliv gluhfwhphqw dffhswìv gdqv

o*ìfkdqjh +��,/ sxlvtxh ghv dfwliv frpph ohv RSFYP hw ohv IFF grlyhqw

dxvvl íwuh sul{ hq frpswh1



Fkdslwuh 6

Phvxuh gx  rw gh vhuylfhv

prqìwdluhv/ wkìrulh gh

o*djuìjdwlrq

614 Lqwurgxfwlrq

Gdqv oh fkdslwuh suìfìghqw/ qrxv dyrqv xwlolvì oh fulwëuh gh idleoh vìsdudel0

olwì srxu vìohfwlrqqhu xq hqvhpeoh g*dfwliv ydorulvìv gdqv ohxu u÷oh gh prqqdlh/

sdu xq djhqw uhsuìvhqwdwli1 Fh fulwëuh/ txl qrxv d vhuyl gh yhfwhxu srxu sdvvhu

g*xqh iruph wkìrultxh ã xqh iruph hpslultxh gh prqqdlh/ hvw dxvvl od frqgl0

wlrq irqgdphqwdoh srxu txh sxlvvh h{lvwhu xq djuìjdw1 Fhfl gìfrxodqw gx idlw

txh/ vl ohv suìiìuhqfhv dvvrflìhv ã xq jurxsh g*dfwliv vrqw idleohphqw vìsd0

udeohv/ doruv ohv h�hwv gh vxevwlwxwlrq vrqw lqwhuqdolvìv1 Lo hvw dlqvl ìtxlydohqw

gh gluh tx*lo | d idleoh vìsdudelolwì/ hw tx*xq djuìjdw h{lvwh1

Xqh irlv ohv frqglwlrqv gh o*djuìjdwlrq srvìhv/ lo idxw uìvrxguh oh sureoëph

gh od pìwkrgh g*djuìjdwlrq/ f*hvw0ã0gluh od idêrq grqw rq yd v|qwkìwlvhu o*ìyr0

oxwlrq mrlqwh ghv txdqwlwìv +hw ghv sul{,1 Hq fh txl frqfhuqh ohv djuìjdwv gh

49;



614 Lqwurgxfwlrq 49<

txdqwlwìv/ od pìwkrgh jìqìudohphqw uhwhqxh sdu ohv edqtxhv fhqwudohv hvw od

vlpsoh vrppdwlrq1 Dlqvl/ xq djuìjdw odujh gh prqqdlh frpph P6 hvw irupì

sdu od vrppdwlrq gh vhv frpsrvdqwv1 Ru/ vrpphu ohv dfwliv prqìwdluhv q*d

gh vhqv txh vl fhx{ fl vrqw sduidlwv vxevwlwxwv/ fh txl hvw xqh k|srwkëvh wuëv

iruwh hw fhuwdlqhphqw luuìdolvwh1 Hq h�hw/ vl ohv dfwliv vrqw sduidlwv vxevwlwxwv/

srxutxrl qh gìwlhqw rq sdv vhxohphqw o*dfwli oh prlqv fkhu B

Hq uìdfwlrq ã fhwwh pìwkrgh g*djuìjudwlrq/ v*hvw gìyhorssìh ã od vxlwh ghv

wudydx{ gh Glhzhuw +4<:9/ 4<:;/ 4<;3,4/ Eduqhww +4<;3/ 4<;:, hw gh Eduqhww/

R�hqedfkhu hw Vslqgw +4<;7,/ xqh olwwìudwxuh vxjjìudqw o*hpsorl gh qrpeuhv

lqglfhv srxu djuìjhu ohv dfwliv prqìwdluhv1 V*dssx|dqw vxu ghv gìyhorsshphqwv

wkìrultxhv/ fhwwh olwwìudwxuh ã prqwuì txh fhuwdlqv qrpeuhv lqglfhv ìwdlhqw fd0

sdeoh g*dssur{lphu ohv yduldwlrqv gh od irqfwlrq djuìjhdqwh +irqfwlrq g*xwlolwì

rx irqfwlrq glvwdqfh/ irqfwlrq gh frþw,/ doruv txh ohv lqglfhv vlpsohv vrpphv

hq ìwdlhqw lqfdsdeohv1 O*hqmhx hvw lfl fuxfldo/ fdu xq djuìjdw frqvwuxlw sdu

vlpsoh vrppdwlrq qh yd jìqìudohphqw sdv phvxuhu od prqqdlh/ dyhf ohv lp0

solfdwlrqv txl v*hq vxlyhqw/ qrwdpphqw hq whuph gh srolwltxh prqìwdluh1

Gdqv fh fkdslwuh/ qrxv qrxv lqwìuhvvhurqv wrxw g*derug ã od wkìrulh pl0

furìfrqrpltxh gh o*djuìjdwlrq/ hq lqwurgxlvdqw ohv qrwlrqv gh irqfwlrqv djuì0

jhdqwhv hw g*lqglfhv h{dfwv hw vxshuodwliv1 Gdqv xq vhfrqg whpsv/ qrxv prq0

wuhurqv frpphqw fhwwh wkìrulh d ìwì dssoltxìh ã od wkìrulh prqìwdluh/ dssolfd0

wlrq fhqwuìh vxu od gì�qlwlrq gx sul{ gh od prqqdlh1 Hq�q/ gdqv xqh ghuqlëuh

vhfwlrq/ xqh dqdo|vh hpslultxh vxu grqqìhv iudqêdlvhv hvw sursrvìh1

4Rq wurxyhud xq uhfxhlo ghv wh{whv flwìv gdqv Glhzhuw hw Qdndpxud +4<<6,1
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615 Dqdo|vh wkìrultxh gh o*djuìjdwlrq

Od wkìrulh gh o*djuìjdwlrq hvw frqfhuqìh sdu ghx{ wkëphv = o*djuìjdwlrq ghv

elhqv hw o*djuìjdwlrq ghv djhqwv1 Gdqv fh fkdslwuh/ dlqvl txh gdqv o*hqvhpeoh gh

fhwwh wkëvh/ qrxv qh frqvlgìurqv txh o*djuìjdwlrq ghv elhqv1 Hq fh txl frqfhuqh

o*djuìjdwlrq ghv djhqwv/ qrxv xwlolvrqv od �fwlrq g*xq djhqw uhsuìvhqwdwli1 Fhfl

hvw xqh k|srwkëvh iruwh/ pdlv mxvwliìh/ gdqv oh vhqv rü/ hq xwlolvdqw ghv grqqìhv

sdu wíwh/ qrxv dyrqv prqwuì tx*xqh irqfwlrq g*xwlolwì udwlrqdolvdlw o*hqvhpeoh

ghv grqqìhv +%c ,c6, hw tx*xqh irqfwlrq idleohphqw vìsdudeoh udwlrqdolvdlw xq

jurxsh g*dfwliv prqìwdluhv1 Qrxv srxyrqv grqf dffhswhu o*k|srwkëvh mrlqwh

gh pd{lplvdwlrq gh o*xwlolwì/ hw g*xq djhqw uhsuìvhqwdwli1 Qrxv lqwurgxlvrqv

gdqv xq suhplhu whpsv ohv udlvrqv wkìrultxhv mxvwl�dqw o*djuìjdwlrq vxu ohv

elhqv/ sxlv ohv pìwkrghv g*djuìjdwlrq1

61514 Mxvwl�fdwlrqv wkìrultxhv gh o*djuìjdwlrq vxu ohv

elhqv

Sulqflsdohphqw/ ghx{ dssurfkhv shxyhqw íwuh xwlolvìhv srxu mxvwl�hu o*djuì0

jdwlrq ghv elhqv = oh wkìruëph gh o*djuìjdwlrq gh Klfnv +4<79,/ hw od idleoh

vìsdudelolwì gh Ohrqwlhi +4<7:, hw Vkhskdug +4<86,1

Od suhplëuh/ uhsrvh vxu oh wkìruëph gh o*djuìjdwlrq gh Klfnv +4<79,1 Fh

ghuqlhu d ghprqwuì txh vl ohv sul{ g*xq jurxsh gh elhqv ìyroxhqw gdqv ohv

píphv sursruwlrqv/ doruv fh jurxsh vh frpsruwh frpph v*lo q*ìwdlw tx*xq

vhxo elhq1 Ghv gìyhorsshphqwv dowhuqdwliv gh fh wkìruëph gdqv od wkìrulh gx

frqvrppdwhxu shxyhqw dxvvl íwuh wurxyìv gdqv Zrog +4<86,/ Jrupdq +4<86,

rx Glhzhuw +4<;3,1 Fhshqgdqw/ píph vl oh wkìruëph gh od sursruwlrqdolwì ghv

sul{ grqqh xqh mxvwl�fdwlrq srxu djuìjhu ghv elhqv/ vrq xvdjh hvw wrxwhirlv

dvvh} olplwì1 Sdu h{hpsoh/ frqfhuqdqw ohv dfwliv wurxyìv vìsdudeohv gdqv oh
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fkdslwuh suìfìghqw/ vl qrxv dqdo|vrqv od fruuìodwlrq hqwuh ohv sul{/ lo dssd0

udlw txh ohv sul{ ghv eloohwv hw slëfhv vrqw idleohphqw fruuìoìv dyhf fhoxl ghv

WFQ +3/59,1 Gh píph/ ohv fruuìodwlrqv hqwuh oh sul{ ghv RSFYP hw oh sul{

ghv dfwliv frpsulv gdqv P5 q*h{fëgh sdv 3/:31 Gdqv fh fdv suìvhqw/ oh fkrl{

g*xq jurxsh g*dfwliv djuìjhdeohv/ dxudlw fhuwdlqhphqw ìwì gl�ìuhqw gx jurxsh

g*dfwliv vhohfwlrqqì sdu oh fulwëuh gh idleoh vìsdudelolwì1

Od vhfrqgh pìwkrgh mxvwl�dqw o*djuìjdwlrq ghv elhqv d ìwì lqwurgxlwh sdu

Ohrqwlhi +4<7:, hw Vkhskdug +4<86,1 Hooh uhsrvh vxu od idleoh vìsdudelolwì ghv

suìiìuhqfhv hw vxu o*krprjìqìlwì gh ghjuì 4 gh od irqfwlrq gh vrxv xwlolwì1

Vrlw xqh irqfwlrq g*xwlolwì grqqìh sdu � ' s E%c 5�/ dyhf % ' E%�c ���c %� ��

xq yhfwhxu frorqqh � � � hw 5 ' E5�c ���c 5��� xq yhfwhxu frorqqh� � �/ dyhf

%� : fc;� 5 i�c ���c �j hw 5� : fc;� 5 i�c ���c�j1 Srxu ghv sul{ R% hw R5 d|dqw

uhvshfwlyhphqw od píph glphqvlrq txh % hw 5 / pd{lplvhu o*xwlolwì uhylhqw ã

plqlplvhu oh surjudpph gxdo/ vrlw lfl plqlplvhu oh frþw srxu dwwhlqguh xq

qlyhdx g*xwlolwì grqqì +614,/

�E�( R%c R5� ' 4�?
%c5
iR% � %n R5 � 5 G s E%c 5� A �j +614,

od irqfwlrq �E�� ìwdqw/ vrxv fhuwdlqhv frqglwlrqv hqwlëuhphqw gìwhuplqìh sdu

sE��1 D�q gh mxvwl�hu o*djuìjdwlrq srxu %c Vkhskdug +4<86, srvh o*k|srwkëvh

tx*lo h{lvwh xqh xwlolwì idleohphqw vìsdudeoh/ s%E��/ txh fhwwh ghuqlëuh hvw frqwl0

qxh/ krprjëqh gh ghjuì 4 hw frqfdyh1 � ' s E%c 5� shxw grqf vh uììfuluh +615,1

s E%c 5� ' 8 Es%E%�c 5� +615,

dyhf =

8 E�� G od irqfwlrq pdfur/ hq rssrvlwlrq ã sE�� dsshoì irqfwlrq plfur/

s%E�� G od irqfwlrq gh vrxv xwlolwì/ hw od irqfwlrq djuìjhdqwh

Oh surjudpph gh plqlplvdwlrq +614, ghylhqw grqf srxu 8 E�� +616,1

�8 E�( R
%c R5� ' 4�?

+c5
iRf � + n R5 � 5 G 8 E+c 5� A �j +616,
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gdqv ohtxho Rf hvw xq lqglfh gh sul{ fruuhvsrqgdqw ã o*djuìjdw +/ hw oh sur0

judpph gh plqlplvdwlrq gh od vrxv xwlolwì v*ìfulw +617,1

�s%E+c R
%� ' 4�?

%
iR% � % G s%E%� A +j +617,

Frpph �s% hvw/ vrxv fhuwdlqhv frqglwlrqv/ wrwdohphqw ghwhuplqì sdu s%E%�/

hw vrxv o*k|srwkëvh g*krprjìqìlwì gh fhwwh ghuqlëuh/ qrxv srxyrqv ìfuluh

�s%E+c R
%� ' +Ss%ER

%�/ Ss%ER
%� ìwdqw od irqfwlrq gh frþw xqlwdluh1 +616, hw +617,

fruuhvsrqghqw ã xq surjudpph gh pd{lplvdwlrq hq ghx{ ìwdshv1 Gdqv od

suhplëuh ìwdsh/ o*djhqw d�hfwh vrq exgjhw hqwuh xq yhfwhxu gh frqvrppd0

wlrq 5 hw xq vrxv exgjhw +1 Gdqv xq ghx{lëph whpsv vrxv frqwudlqwh gh fh

vrxv exgjhw/ lo pd{lplvh xqh irqfwlrq gh vrxv xwlolwì s%E%�/ od vroxwlrq gx

surjudpph ìwdqw oh yhfwhxu %1

Hq sduwdqw gh fhwwh vwuxfwxuh ghv suìiìuhqfhv/ Vkhskdug +4<86, d prqwuì

txh/ vl %W hw 5W vrqw ohv vroxwlrqv gx surjudpph +614,/ vl s%E�� hvw idleohphqw

vìsdudeoh hw krprjëqh gh ghjuì 4/ hw vl od iruph gh od irqfwlrq gh od vrxv

irqfwlrq g*xwlolwì hvw frqqxh/ doruv o*djuìjdw qrwì +W hvw gì�ql frpph +618,

+W ' s%E%
W�c rx +W '

R � %W

Ss%ER
%�

+618,

gh píph o*djuìjdw gh sul{ Rf shxw íwuh gì�ql frpph +619,

Rf ' Ss%ER
%�c rx

R% � %W

s%E%W�
+619,

V*lo | d pd{lplvdwlrq/ vl od vwuxfwxuh ghv suìiìuhqfhv hvw idleohphqw vì0

sdudeoh hw od vrxv irqfwlrq g*xwlolwì hvw krprjëqh gh ghjuì 4/ doruv od irqf0

wlrq djuìjhdqwh srxu ohv txdqwlwìv hvw od irqfwlrq gh vrxv xwlolwì hooh píph/

o*djuìjdw hvw oh qlyhdx g*xwlolwì1 Ohv h�hwv gh vxevwlwxwlrq vrqw wrwdohphqw

lqwhuqdolvìv1 Frqfhuqdqw ohv sul{/ od irqfwlrq djuìjhdqwh hvw od irqfwlrq gh

frþw xqlwdluh1 Dlqvl/ o*djuìjdw gh txdqwlwì lqgltxh ohv txdqwlwìv qìfhvvdluhv

srxu dwwhlqguh xq qlyhdx g*xwlolwì grqqì/ hw o*djuìjdw gh sul{ fruuhvsrqg dx



615 Dqdo|vh wkìrultxh gh o*djuìjdwlrq 4:6

frþw plqlpdo srxu dwwhlqguh fh qlyhdx g*xwlolwì1 Fh fdguh/ frqvwlwxw oh fdguh

jìqìudo gh o*djuìjdwlrq txh qrxv xwlolvrqv gdqv fhwwh wkëvh1

Qìdqprlqv/ ghx{ sureoëphv dssdudlvvhqw1 Suhplëuhphqw/ od iruph gh od

irqfwlrq djuìjhdqwh hvw jìqìudohphqw lqfrqqxh1 Ghx{lëphphqw/ fhooh fl q*hvw

sdv irufìphqw krprjëqh gh ghjuì 41 Qrxv frqvlgìurqv pdlqwhqdqw fhv ghx{

srlqwv1 Oh suhplhu srlqw hvw uìvrox hq lqwurgxlvdqw ghv lqglfhv gh txdqwlwì hw

gh sul{ glwv vxshuodwliv1 Oh vhfrqg hvw uìvrox hq fkrlvlvvdqw sdupl ohv lqglfhv

vxshuodwliv/ xq lqglfh d|dqw ghv fdudfwìulvwltxhv sduwlfxolëuhv1

61515 Pìwkrghv g*djuìjdwlrq sdudpìwultxhv hw qrq sd0

udpìwultxhv

Gdqv ohv wudydx{ hpslultxhv/ od iruph gh od irqfwlrq djuìjhdqwh/ hvw jì0

qìudohphqw lqfrqqxh1 Qrwrqv lfl/ txh srxu fdofxohu xq djuìjdw gh sul{ rx

gh txdqwlwì lo vx!w gh frqqdñwuh xq ghv ghx{ djuìjdwv hw gh gìgxluh o*dxwuh

sdu od sursulìwì gh idleoh uìyhuvlelolwì1 Ghx{ pìwkrghv shxyhqw íwuh xwlolvìhv

srxu fdofxohu xq djuìjdw/ xqh pìwkrgh sdudpìwultxh/ hw xqh pìwkrgh qrq

sdudpìwultxh1

Od pìwkrgh sdudpìwultxh frqvlvwh ã vxssrvhu xqh iruph irqfwlrqqhooh

srxu od irqfwlrq g*xwlolwì/ rx od irqfwlrq gh frþw xqlwdluh1 Hq xwlolvdqw ghv

grqqìhv gh sul{ hw gh txdqwlwìv/ lo vx!w doruv g*hvwlphu ìfrqrpìwultxhphqw

ohv sdudpëwuhv gh od iruph irqfwlrqqhooh hw dlqvl fdofxohu oh qlyhdx g*xwlolwì

+rx oh frþw,/ hw grqf o*djuìjdw +Duurz +4<:7,,1 Qrxv h{srvrqv eulëyhphqw

fhwwh pìwkrgh/ sxlv/ hq gìwdlov/ od pìwkrgh qrq sdudpìwultxh1

Qrxv vxssrvrqv ohv grqqìhv idleohphqw vìsdudeohv/ dyhf xqh irqwlrq g*xwl0

olwì krprjëqh gh ghjuì 41 Gdqv wrxwh fhwwh vrxv vhfwlrq/ qrxv qh qrxv sod0

fhurqv tx*dx qlyhdx gh od irqfwlrq gh vrxv xwlolwì/ hw frqirqgurqv grqf ohv

qrwlrqv g*xwlolwì hw gh vrxv xwlolwì xwlolvìhv dx suìdodeoh1 Qrxv uhgì�qlvvrqv
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grqf s%E%� ' 8 E%�/ �s% ' �c + ' � hw R ' R%1 Od plqlplvdwlrq gx frþw

ghylhqw grqf +61:,1

�E�c R� ' 4�?
%
iR � % G 8 E%� A �j +61:,

Frpph sdu gì�qlwlrq/ 8 Eb%� ' b8 E%�/ od irqfwlrq gh frþw hvw ìjdoh ã � irlv

od irqfwlrq gh frþw xqlwdluh SER� ' �E�c R�1 F*hvw gluh +61;,

�E�c R� ' ��E�c R� ' �SER� +61;,

Pìwkrghv sdudpìwultxhv g*djuìjdwlrq

Vl ghv grqqìhv vrqw udwlrqdolvìhv sdu xqh irqfwlrq g*xwlolwì/ hw od irqfwlrq

g*xwlolwì hvw gìulydeoh/ ohv frqglwlrqv gx suhplhu ruguh gx surjudpph gh

pd{lplvdwlrq gh o*xwlolwì 8 E�� srxu xqh revhuydwlrq %oc o ' fc ���c A hw ghv

sul{ Roc o ' fc ���A vrqw grqqìhv sdu +61<,

Ro

Ro � %o
'

u8 E%o�

%o � u8 E%o�
+61<,

dyhf =

u8 E%o� oh judglhqw hvwlpì dx srlqw %o/ f*hvw0ã0gluh oh yhfwhxu ghv gìulyìhv

suhplëuhv1

Frpph 8 E�� hvw sdu k|srwkëvh krprjëqh gh ghjuì 4/ hq vh vhuydqw gx

wkìruëph g*Hxohu/ %o �u8 E%o� shxw íwuh uhpsodfì sdu 8 E%o�1 Dlqvl +61<, shxw

íwuh uì ìfulw frpph +6143,1

Ro

Ro � %o
'
u8 E%o�

8 E%o�
+6143,

Lo vx!w doruv gh wurxyhu xqh iruph irqfwlrqqhooh srxu 8 E�� hw g*hvwlphu ìfr0

qrpìwultxhphqw +6143,1 Sdu h{hpsoh/ vl qrxv srvwxorqv txh od iruph gh 8 E��

hvw grqqìh sdu od irqfwlrq wudqvorj gh Fkulvwhqvhq/ Mrujhqvrq hw Odx +4<:4,
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+6144,/ txdgudwltxh gdqv ohv orjdulwkphv/

*?8 E%o� ' q
f
n

�[
�'�

q� *? %
o
� n

�

2

�[
�'�

�[
�'�

q�� *?%
o
� *?%

o
� +6144,

dyhf/ srxu dvvxuhu o*krprjìqìlwì =S�

�'�
q� ' �c

q�� ' q��cS�

�'�
q�� ' f srxu � ' �c ���c ��

doruv ohv sdudpëwuhv gh +6144, vhurqw gìgxlwv gh o*hvwlpdwlrq gh +6145,

Ro?
Ro � %o

'
q� n

S�

�'�
q?� *? %

o
�

%o?
c ? ' �c ���c � ( o ' fc ���c A +6145,

Lov qh uhvwh doruv tx*ã uhpsodfhu ohv sdudpëwuhv gdqv +6144, hw ã fdofxohu

xq qlyhdx g*xwlolwì srxu fkdtxh o ' fc ���c A / dyhf 8 E%f� ' � +qrupdolvd0

wlrq,1 O*lqglfh gh sul{ shxw doruv íwuh gìgxlw ghv qlyhdx{ g*xwlolwì fdofxoìv/

sdu od sursulìwì gh idleoh uìyhuvlelolwì/ rx hq surfìgdqw g*xqh idêrq dqdorjxh/

f*hvw0ã0gluh hq �{dqw xqh iruph ã od irqfwlrq gh frþw xqlwdluh/ hw hq hvwl0

pdqw fhwwh iruph ìfrqrpìwultxhphqw1 Qrwrqv txh fhv ghx{ lqglfhv gh sul{

qh fròqflghurqw sdv/ fruuhvsrqgdqw ã ghx{ whfkqrorjlhv gl�ìuhqwhv1

Pìwkrghv qrq sdudpìwultxhv g*djuìjdwlrq = ohv qrpeuhv lqglfhv

Od ghx{lëph pìwkrgh/ od soxv jìqìudohphqw hpsor|ìh hvw qrqsdudpì0

wultxh1 D od gl�ìuhqfh gh od suhplëuh/ lo q*hvw sdv qìfhvvdluh g*hvwlphu xqh

iruph sdudpìwultxh srxu od irqfwlrq g*xwlolwì rx od irqfwlrq gh frþw/ sxlvtxh

vhxohv ohv yduldwlrqv gh fhv ghuqlëuhv vrqw sulvhv hq frpswhv1 Hoohv vrqw doruv

dssur{lpìhv sdu ghv qrpeuhv lqglfhv gh txdqwlwì rx gh sul{1 Fhwwh dssurfkh

d ìwì ghyhorssìh sdu Glhzhuw +4<:9/ 4<:;/ 4<;3,1

Oruvtxh o*rq sduoh gh qrpeuhv lqglfhv/ wurlv dssurfkhv shxyhqw íwuh frqvl0

gìuìhv grqw xqh sxuhphqw vwdwlvwltxh +Ilvkhu +4<55,, hw xqh plfurìfrqr0

pltxh1 Qrxv qh frqvlgìurqv lfl txh o*dssurfkh plfurìfrqrpltxh/ ohv lqglfhv
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q*d|dqw xq vhqv txh gdqv xq fdguh gh pd{lplvdwlrq gh o*xwlolwì1 Qrxv frp0

phqêrqv sdu gì�qlu ohv lqglfhv gh sul{ hw gh txdqwlwìv1

Xq lqglfh gh sul{ hvw irqfwlrq ghv sul{ ghv ghx{ sìulrghv R� hw R2 hw

g*xqh txdqwlwì/ %� rx %2/ txh qrxv odlvvrqv srxu oh prphqw lqgì�qlh/ vrlw %1

O*lqglfh gh sul{ +Nùqxv +4<6<,, hvw doruv gì�ql frpph +6146,

RgER�c R2c %� '
�E8 E%�c R2�

�E8 E%�c R��
+6146,

Srxu xq qlyhdx g*xwlolwì � ' 8 E%�/ o*lqglfh gh sul{ hvw doruv oh frþw plqlpdo

srxu dwwhlqguh fh qlyhdx g*xwlolwì dx sul{ R2/ udssruwì dx frþw plqlpdo srxu

dwwhlqguh oh píph qlyhdx g*xwlolwì dx{ sul{ R�1 Vl od irqfwlrq g*xwlolwì 8 E�� hvw

krprjëqh gh ghjuì 4/ Vdpxhovrq hw Vzdp| +4<:7, rqw prqwuì txh o*lqglfh

+6146, ìwdlw lqgìshqgdqw gx qlyhdx g*xwlolwì1 Od irqfwlrq gh frþw �E8 E%�c R2�

shxw doruv v*ìfuluh 8 E%�SER�� Rq d doruv RgER�c R2c %� '
�ER2�

�ER��
� Gdqv od sudwltxh

�E��/ SE��hw 8 E�� vrqw lqfrqqxhv/ hw o*rq vh vhuw g*xq hqfdguhphqw gh o*lqglfh

gh sul{/ ã vdyrlu o*lqglfh gh sul{ gh Sddvfkh +6147, hw o*lqglfh gh sul{ gh

Odvsh|uh +6148,/ olìv ã fhoxl gh Nrqÿv sdu +6149,

RgER�c R2c %
�� 9 �uER

�c R2c %�c %2� '
R2 � %�

R� � %�
+6147,

RgER�c R2c %
2� A �� ER

�c R2c %�c %2� '
R2 � %2

R� � %2
+6148,

�� ER
�c R2c %�c %2� 9 RgER�c R2c %� 9 �uER

�c R2c %�c %2� +6149,

Gh píph/ xq lqglfh gh txdqwlwì hvw xqh irqfwlrq ghv txdqwlwìv %�/ %2/ ghv

sul{ R�/ R2 hw g*xq yhfwhxu gh uìiìuhqfh %1 Vrxv o*k|srwkëvh gh plqlplvdwlrq

gx frþw/ rq shxw gì�qlu o*lqglfh gh txdqwlwì gh Nrqÿv +614:,1

'gER
�c R2c %�c %2c %� '

R2 � %2

R� � %��gER�c R2c %�

'

�E8 E%2�cR2�

�E8 E%�cR2�

�E8 E%��cR��

�E8 E%�cR��

+614:,
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Vl % ' %�/ od irupxoh ghylhqw +614;,/ f*hvw o*lqglfh gh Odvsh|uh ghv txdqwlwìv/

vl % ' %2 od irupxoh ghylhqw +614<,/ f*hvw o*lqglfh gh Sddvfkh ghv txdqwlwìv1

'uER
�c R2c %�c %2c %�� '

�E8 E%2�c R2�

�E8 E%��c R2�
+614;,

'� ER
�c R2c %�c %2c %2� '

�E8 E%2�c R��

�E8 E%��c R��
+614<,

Fhv ghx{ lqglfhv qh vrqw txh ghx{ fdv sduwlfxolhuv gh o*lqglfh gh txdqwlwì

g*Doohq +4<7<, +6153,

'�E%
�c %2c R� '

�E8 E%2�c R�

�E8 E%��c R�
+6153,

Dlqvl/ o*lqglfh ghv txdqwlwì/ hvw srxu xq qlyhdx gh sul{ grqqì/ od txdqwlwì

plqlpdoh srxu dwwhlqguh xq qlyhdx g*xwlolwì/ uhodwlyhphqw ã od txdqwlwì plql0

pdoh uhtxlvh srxu dwwhlqguh xq dxwuh qlyhdx g*xwlolwì1 Hq�q/ vl od vrxv xwlolwì

hvw krprjëqh gh ghjuì xq/ o*djuìjdw phvxuh oh udssruw ghv vrxv xwlolwìv hw =

'gER
�c R2c %�c %2c %� ' 8 E%2�

8 E%��
/ sxlvtx*lo | d lqgìshqgdqfh sdu udssruw dx ql0

yhdx gh uìiìuhqfh1 Frpph suìfìghpphqw/ ohv irqfwlrqv gh frþw hw g*xwlolwì

vrqw lqfrqqxhv/ ohv lqglfhv gh Sddvfkh hw gh Odvsh|uh/ shxyhqw irxuqlu xq

hqfdguhphqw +6154,1

'� 9 'g '
8 E%2�

8 E%��
9 'u +6154,

Lqglfhv h{dfwv hw vxshuodwliv Mxvtx*lfl/ qrxv dyrqv gì�ql ohv lqglfhv gh

sul{ hw gh txdqwlwì/ pdlv ìwdqw grqqì txh ohv iruphv irqfwlrqqhoohv vrqw lq0

frqqxhv/ qrxv qh srxyrqv dyrlu uhfrxuv tx*ã ghv hqfdguhphqwv ghv yudlhv

yduldwlrqv gh o*xwlolwì hw gh od irqfwlrq gh frþw xqlwdluh1 Glhzhuw +4<:9/ 4<:;,

sursrvh gh gìsdvvhu fhwwh gl!fxowì hq lqwurgxlvdqw od qrwlrq g*lqglfh h{dfw

hw vxshuodwli1
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Xq lqglfh vhud glw h{dfw v*lo fruuhvsrqg h{dfwhphqw dx{ yduldwlrqv g*xqh

iruph irqfwlrqqhooh grqqìh1 Vrlw 8 WE�� xqh iruph irqfwlrqqhooh gh od irqfwlrq

g*xwlolwì/ hw SWE�� xqh iruph irqfwlrqqhooh srxu od irqfwlrq gh frþw xqlwdluh/

qrxv glurqv txh 'ER�c R2c %�c %2� hvw h{dfw srxu xqh iruph irqfwlrqqhooh vl

+6155, hvw yìul�ì hw txh � ER�c R2c %�c %2� hvw h{dfw vl +6156, hvw yìul�ì1

'ER�c R2c %�c %2� '
8 WE%2�

8 WE%��
+6155,

� ER�c R2c %�c %2� '
SWE%2�

SWE%��
+6156,

Sdu h{hpsoh/ o*lqglfh lgìdo gh Ilvkhu +6157, hvw h{dfw srxu xqh irqfwlrq djuì0

jhdqwh 8 WE�� gh w|sh +6158, +irqfwlrq txdgudwltxh,1

'8 ER
�c R2c %�c %2� '

v
R� � %2R2 � %2

R� � %�R2 � %�
+6157,

8 WE%� '

yxxw �[
�'�

�[
�'�

k��%�%� ' E%��%�
�
2 +6158,

dyhf =

� ' d@��o/ xqh pdwulfh v|pìwultxh1

Dlqvl/ vl ohv suìiìuhqfhv shxyhqw íwuh uhsuìvhqwìhv sdu xqh irqfwlrq gx

w|sh +6158,/ o*lqglfh gh txdqwlwì gh Ilvkhu yd fruuhvsrqguh h{dfwhphqw dx{

yduldwlrqv gh o*xwlolwì hqwuh ohv ghx{ sìulrghv/ vdqv txh o*rq dlw ehvrlq ql

g*hvwlpdwlrq ìfrqrpìwultxh/ ql gh od frqqdlvvdqfh ghv sdudpëwuhv k�� gh od

irqfwlrq1 O*lqglfh gh sul{ shxw doruv íwuh fdofxoì hq vh vhuydqw gh od sursulìwì

gh idleoh uìyhuvlelolwì1

Xwlolvdqw od qrwlrq g*h{dfwlwxgh/ Glhzhuw +4<:9/ 4<:;, gì�qlw xq lqglfh

frpph ìwdqw vxshuodwli/ v*lo fruuhvsrqg h{dfwhphqw dx{ yduldwlrqv g*xqh

iruph  h{leoh fdsdeoh g*dssur{lphu dx vhfrqg ruguh xqh odujh fodvvh gh irqf0

wlrqv gh frþw xqlwdluh SE�� rx g*xwlolwì 8 E��1 Xqh irqfwlrq 8 WE�� dssur{lph
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dx vhfrqg ruguh xqh irqfwlrq 8 E�� vl 8 WE%f� ' 8 E%f�c u8 WE%f� ' u8 E%f� hw

u28 WE%f� ' u28 E%f�1 F*hvw0ã0gluh vl o*hvwlpdwlrq hq xq srlqw hvw od píph/ vl

ohv gìulyìhv suhplëuhv hq xq srlqw vrqw ohv píphv/ hw vl ohv gìulyìhv vhfrqghv

hq xq srlqw vrqw ohv píphv1 Sdu h{hpsoh/ od irqfwlrq wudqvorj +6144, hvw fd0

sdeoh g*dssur{lphu dx vhfrqg ruguh xqh odujh fodvvh gh irqfwlrqv g*xwlolwì

krprjëqhv gh ghjuì 41

Srxu ìwxglhu ohv qrpeuhv lqglfhv h{dfwv srxu od irqfwlrq wudqvorj/ uhsuh0

qrqv od gìpdufkh gh Glhzhuw +4<:9,1 Vrlw r xq yhfwhxu E� � ��/ hw vrlw od

irqfwlrq txdgudwltxh }Er� gì�qlh sdu +6159,1

}Er� ' kf n k�rn
�

2
r��5

' kf n
�[
�'�

k�rr� n
�

2

�[
�'�

�[
�'�

k��r�r� +6159,

dyhf =

k�� ' k��c;� 5 i�c ���c�j;� 5 i�c ���c �j�

Hq xwlolvdqw oh ohpph gh Wkhlo hw Norhn/ qrxv vdyrqv txh =

}Er��� }Erf� '
�

2
Eu}Er�� nu}Erf���Er� � rf� +615:,

Vrlw od irqfwlrq wudqvorj vlplodluh ã +6144, gì�qlh srxu oh yhfwhxu %c E� � ��

sdu

*?8 WE%� ' q
f
n

�[
�'�

q� *?%� n
�

2

�[
�'�

�[
�'�

q�� *?%� *?%� +615;,

dyhf/ srxu dvvxuhu o*krprjìqìlwì =S�

�'�
q� ' �c

q�� ' q��cS�

�'�
q�� ' f srxu � ' �c ���c ��

Hq srvdqw }WEr�� ' *?8 WE%��c }WErf� ' *?8 WE%f�c r� ' *?%� hw rf ' *? %f/

qrxv srxyrqv uì0ìfuluh +615;, hq h�hfwxdqw xq fkdqjhphqw gh yduldeoh +615<,



615 Dqdo|vh wkìrultxh gh o*djuìjdwlrq 4;3

hw dssoltxhu oh ohpph ã +615<,/ vrlw +6163,1

}WEr� ' q
f
n

�[
�'�

q�r
� n

�

2

�[
�'�

�[
�'�

q��r� *? r� +615<,

}WEr��� }WErf� '
�

2

�
u}WEr�� nu}WErf�

�
�
Er� � rf� +6163,

Hq xwlolvdqw od uëjoh gh gìulydwlrq vxlydqwh = Y}WEro�

Yr�
' Y *?8 W

E%o�

Y *? %�
' %o�

Y8WE%o�

Y%�

8 WE%o�
/

fh txl fruuhvsrqg dx fdofxo g*xqh ìodvwlflwì/ hw hq uhpsodêdqw gdqv +6163,/ rq

rewlhqw +6164,1

*?8 WE%��� *?8 WE%f� '
�

2

�e%�u8 WE%��

8 WE%��
n e%fu8 WE%f�

8 WE%f�

��
� E*?%� � *?%f�

+6164,

dyhf =

e%� '

5
9999997

%�
�

f � � � f

f
1 1 1

111
111

1 1 1 f

f � � � f %��

6
::::::8
c e%f '

5
9999997

%f
�

f � � � f

f
1 1 1

111
111

1 1 1 f

f � � � f %f�

6
::::::8

Ru/ qrxv dyrqv yx soxv kdxw txh od frqglwlrq gx suhplhu ruguh v*ìfulydlw

Ro

Ro u%o
' Q8 E%o�

8 E%o�
1 Hq uhpsodêdqw gdqv +6164, rq rewlhqw +6165, rx +6166,

*?

�
8 WE%��

8 WE%f�

�
'

�

2

� e%�R�
R� � %�

n
e%fRf
Rf � %f

�
� E*?%� � *?%f�

'
�[
�'�

�

2
E7�

� n 7f

� � *?E
%��
%f�

� +6165,

8 WE%��

8 WE%f�
'

�\
�'�

�
%��
%f�

�E
7�� n7

f
�

2
�

' 'fER
fc R�c %fc %�� ' 'gER

�c R2c %�c %2c %�

+6166,

dyhf =
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7o
� '

Ro� %
o
�

Ro u%o
/ od ��
e6e sduw exgjìwdluh hq sìulrgh o1

O*lqglfh 'fERfc R�c %fc %�� d ìwì xwlolvì frpph xq lqglfh gh txdqwlwì sdu

Wùuqtylvw +4<69,/ Wkhlo +4<98,/ hw hvw xqh dssur{lpdwlrq glvfuëwh gh o*lqglfh

Glylvld +4<58,1 Dlqvl oh udlvrqqhphqw gh Glhzhuw +4<:9/ 4<:;, hvw oh vxlydqw1

Vl od irqfwlrq gh vrxv g*xwlolwì hvw krprjìqh gh ghjuì 4/ hooh hvw od irqfwlrq

djuìjhdqwh/ hw o*djuìjdw hvw grqqì sdu oh qlyhdx g*xwlolwì1 O*lqglfh gh txdq0

wlwì grlw grqf fruuhvsrqguh dx{ yduldwlrqv gx qlyhdx g*xwlolwì hqwuh ghx{

sìulrghv/ vrlw gdqv qrwuh h{hpsoh 8 E%��*8 E%f�1 Ru jìqìudohphqw od iruph

gh od irqfwlrq g*xwlolwì hvw lqfrqqxh/ fh txl reoljh ã xwlolvhu xq hqfdguhphqw

srxu o*lqglfh g*xwlolwì grqqì sdu ohv lqglfhv gh Sddvfkh hw gh Odvsh|uh hw gh

txdqwlwì1 Fhshqgdqw/ Glhzhuw +4<:9/ 4<:;, qrwh txh fhuwdlqv lqglfhv gh txdq0

wlwì vrqw h{dfwv srxu fhuwdlqhv iruphv gh irqfwlrq g*xwlolwì1 F*hvw0ã0gluh srxu

fhuwdlqv w|shv gh irqfwlrq g*xwlolwì/ o*lqglfh gh txdqwlwì fruuhvsrqg h{dfwh0

phqw ã ohxu yduldwlrq hqwuh ghx{ sìulrghv1 Fh uìvxowdw uhvwh wrxwhirlv olplwì

ã txhotxhv iruphv g*xwlolwì1 Glhzhuw +4<:;, grqqh doruv xqh sruwìh ehdxfrxs

soxv jìqìudoh ã od qrwlrq g*lqglfhv h{dfwv/ hq lqwurgxlvdqw ohv lqglfhv vxshuod0

wliv1 Fhv ghuqlhuv ìwdqw h{dfwv srxu xqh iruph  h{leoh fdsdeoh g*dssur{lphu

dx vhfrqg ruguh xqh odujh fodvvh gh irqfwlrqv g*xwlolwì1 Dlqvl/ od iruph  h{leoh

dssur{lph o*xwlolwì/ hw o*lqglfh gh txdqwlwì fruuhvsrqg h{dfwhphqw dx{ yduld0

wlrqv gh od iruph  h{leoh grqf gh od irqfwlrq g*xwlolwì1 Dxfxqh hvwlpdwlrq

ìfrqrpìwultxh/ q*hvw uhtxlvh1

Oh olhq hqwuh od irqfwlrq wudqvorj hw o*lqglfh vxshuodwli Wùuqtylvw0Wkhlo/

uhsuìvhqwh xqh mxvwl�fdwlrq wkìrultxh iruwh srxu vrq xwlolvdwlrq hpslultxh1

Oh píph udlvrqqhphqw shxw íwuh xwlolvì srxu frqvwuxluh xq lqglfh gh sul{1

Hq h�hw hq sduwdqw g*xqh irqfwlrq gh frþw xqlwdluh wudqvorj +6167,/ Glhzhuw

+4<:;, d prqwuì txh o*lqglfh Wùuqtylvw0Wkhlo gh sul{ ìwdlw h{dfw srxu fhwwh
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iruph/ hw grqf vxshuodwli +6168,1

*? SER� ' wf n
�[
�'�

w� *? R� n
�

2

�[
�'�

�[
�'�

w�� *? R� *? R� +6167,

dyhf =S�

�'�
w� ' �c

w�� ' w��cS�

�'�
w�� ' f srxu � ' �c ���c ��

*?

�
SER��

SERf�

�
'

�[
�'�

�
R��
Rf�

�E
7�� n7

f
� �

2
�

' �fER
�c Rfc %�c %f� +6168,

dyhf =

7o
� '

Ro� %
o
�

Ro u%o
/ od ��
e6e sduw exgjìwdluh hq sìulrgh o1

Lfl dxvvl/ oh olhq hqwuh o*lqglfh vxshuodwli gh sul{ Wùuqtylvw0Wkhlo hw od irqf0

wlrq gh frþw xqlwdluh irxuqlw xqh mxvwl�fdwlrq wkìrultxh iruwh srxu vrq xvdjh

gdqv ohv ìwxghv hpslultxhv1 Lo idxw hq�q qrwhu txh ohv lqglfhv 'fER
�c Rfc %�c %f�

hw �fER�c Rfc %�c %f� qh vdwlvirqw sdv od sursulìwì gh idleoh uìyhuvlelolwì/ ìwdqw

fdofxoìv ã sduwlu gh ghx{ whfkqrorjlhv gl�ìuhqwhv1 Sdu frqwuh ã sduwlu gh

'fER
�c Rfc %�c %f�/ lo hvw srvvleoh gh frqvwuxluh xq lqglfh gh sul{ h�fER

�c Rfc %�c %f� '

R� � %�*ERf � %f'fER
�c Rfc %�c %f��/ hw ã sduwlu gh �fER

�c Rfc %�c %f� xq lqglfh gh

txdqwlwì h'fER�c Rfc %�c %f� ' R� �%�*ERf �%f�fER�c Rfc %�c %f��1 Qrxv dyrqv grqf

ghx{ idploohv g*lqglfhv gh txdqwlwì hw gh sul{ E'fc h�f�/ hw E h'fc �f��

Djuìjdwlrq oruvtxh o*k|srwkëvh g*krprjìqhlwì hvw ylroìh Ohv uì0

vxowdwv suìvhqwìv soxv kdxw/ mxvwl�hqw o*hpsorl ghv lqglfhv Wùuqtylvw0Wkhlo gh

sul{ hw gh txdqwlwìv/ srxu ohxu olhq dyhf od irqfwlrq wudqvorj/ srxydqw dssur{l0

phu ohv suìiìuhqfhv1 Fhwwh mxvwl�fdwlrq/ uhsrvh vxu xqh sursulìwì sduwlfxolëuh

gh od irqfwlrq 8 E��/ f*hvw0ã0gluh vrq krprjìqìlwì gh ghjuì 41 Fhwwh k|srwkëvh
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hvw fhshqgdqw dvvh} uhvwulfwlyh51 Od txhvwlrq hvw grqf = txh vh sdvvh w lo gdqv

oh fdv qrq krprwkìwltxh B Ohv lqglfhv 'f hw �f uhvwhqw lov ydolghqw B

G*xqh idêrq jìqìudoh/ dx qlyhdx gx fdguh wkìrultxh/ píph vl od irqfwlrq

q*hvw sdv krprjëqh/ od idleoh vìsdudelolwì uhvwh od frqglwlrq irqgdphqwdoh

srxu o*h{lvwhqfh g*xq djuìjdw +Glhzhuw +4<;3,/ Dqghuvrq/ Mrqhv hw Qhvplwk

+4<<:d/ e/ f,,1 Gdqv oh fdv rü 8 E%� q*hvw sdv krprjëqh gh ghjuì 4/ od irqf0

wlrq djuìjhdqwh hvw od irqfwlrq glvwdqfh srxu ohv txdqwlwìv/ hw od irqfwlrq gh

frþw srxu ohv sul{1 O*lqglfh gh txdqwlwì q*hvw soxv ìjdo dx udssruw ghv xwl0

olwìv/ sxlvtx*lo q*| d soxv sursruwlrqdolwì hqwuh o*ìyroxwlrq ghv txdqwlwìv/ hw

o*ìyroxwlrq ghv xwlolwìv1 Gh píph/ o*lqglfh ghv sul{ q*hvw soxv ìjdo dx udssruw

ghv irqfwlrqv xqlwdluhv/ pdlv ghylhqw gìshqgdqw gx qlyhdx g*xwlolwì1 Gdqv fh

fdv/ Glhzhuw +4<:;, hw Fdyhv/ Fkulvwhqvhq hw Glhzhuw +4<;5, rqw prqwuì txh

o*lqglfh Wùuqtylvw0Wkhlo uhvwdlw ydolgh = lo uhvwh vxshuodwli píph vl o*k|srwkëvh

g*krprjìqìlwì hvw ylroìh1 Srxu o*lqglfh gh txdqwlwì/ gì�qlvvrqv wrxw g*derug

od irqfwlrq glvwdqfh frpph (E�c %� ' 4@ &i& G 8 E%
&
� A �j1 Od irqfwlrq

glvwdqfh qrxv grqqh od sursruwlrq & sdu odtxhooh lo idxw glylvhu oh yhfwhxu gh

frqvrppdwlrq %c srxu rewhqlu xq srlqw vxu od frxueh g*lqgl�ìuhqfh fruuhv0

srqgdqw dx qlyhdx g*xwlolwì �1 D sduwlu gh od irqfwlrq glvwdqfh/ gì�qlvvrqv

o*lqglfh gh txdqwlwì gh Pdoptxlvw +4<86, +gxdo ã o*lqglfh gh Nrqÿv gh sul{,

frpph +6169,1

'� E%fc %�c �� '
(E�c %��

(E�c %f�
+6169,

O*lqglfh gh Pdoptxlvw hvw oh udssruw ghv glvwdqfhv qìfhvvdluhv srxu dw0

whlqguh xq qlyhdx g*xwlolwì �1 Vl od irqfwlrq g*xwlolwì hvw krprjëqh/ o*lqglfh

5O*krprjìqìlwì gh ghjuì 4 gh od irqfwlrq g*xwlolwì I +=,/ hvw xqh k|srwkëvh iruwh/ pdlv

sdv luuìdolvwh1 Hq h�hw/ gdqv oh ghuqlhu fkdslwuh gh fhwwh wkëvh/ qrxv hvwlprqv ohv ìodvwlflwìv

uhyhqx ghv gl�ìuhqwv dfwliv frpsulv gdqv I +=,/ hw prqwurqv txh fhv ghuqlëuhv qh vrqw sdv

gl�ìuhqwhv gh 41
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x1 

x0 

x0 

x1 

u 

A 

A’ 

O 

Ilj1 614= Irqfwlrq glvwdqfh1

gh txdqwlwì hvw lqgìshqgdqw gx qlyhdx g*xwlolwì �/ hw o*lqglfh gh txdqwlwì hvw

ìjdo dx udssruw ghv xwlolwìv +Dqghuvrq/ Mrqhv hw Qhvplwk +4<<:e,,1

D wlwuh g*looxvwudwlrq/ od �jxuh +614, prqwuh ghx{ yhfwhxuv gh frqvrp0

pdwlrq hw xq qlyhdx g*xwlolwì �1 O*lqglfh uhodwli gh %� sdu udssruw ã %f hvw

frqvwuxlw hq glylvdqw +RF2RD, sdu +RF*2RD*,1 Xq lqglfh gh txdqwlwì 'f

vhud grqf vxshuodwli/ gdqv xq fdguh qrq krprwkìwltxh/ vl srxu xqh iruph

 h{leoh (WE�c %� fdsdeoh g*dssur{lphu od irqfwlrq glvwdqfh srxu xq qlyhdx

g*xwlolwì �/ qrxv dyrqv +616:,1

'fER
�c Rfc %�c %f� '

(WE�c%��

(WE�c%f�
' '�E%fc %�c �� +616:,

Glhzhuw +4<:;, d prqwuì txh/ ã sduwlu g*xqh iruph  h{leoh wudqvorj +616;,
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fdsdeoh g*dssur{lphu od irqfwlrq glvwdqfh/ +616<, ìwdlw yìul�ì1

*?(WE�c %� ' kf n
�[
�'�

k� *?%� n
�

2

�[
�'�

�[
�'�

k�� *?%� *?%� n q *?�

n
�

2
jE*?��2 n

�[
�'�

�� *?� *?%� +616;,

dyhf =S�

�'�
k� ' �c

k�� ' k��cS�

�'�
k�� ' fc srxu � ' �c ���c �cS�

�'�
�� ' f�

'fER
�c Rfc %�c %f� '

(WE�Wc %��

(WE�Wc %f�
' '�E%fc %�c �W� +616<,

dyhf =

�W ' E�f���
�
2 c

�f ' 8 E%f�c

�� ' 8 E%���

Srxu xq qlyhdx g*xwlolwì fruuhvsrqgdqw ã od pr|hqqh jìrphwultxh ghv

ghx{ qlyhdx{ g*xwlolwì/ o*lqglfh gh txdqwlwì Wùuqtylvw0Wkhlo fruuhvsrqg h{df0

whphqw dx{ yduldwlrqv gh od irqfwlrq gh glvwdqfh wudqvorj hw grqf ã o*lqglfh

Pdoptxlvw1 O*lqglfh gh txdqwlwì Wùuqtylvw0Wkhlo hvw grqf vxshuodwli/ píph

vl ohv suìiìuhqfhv qh vrqw sdv krprjëqhv gh ghjuì 41

Gh píph/ srxu o*lqglfh gh sul{ �f/ ã sduwlu g*xqh iruph wudqvorj srxu od

irqfwlrq gh frþw +6173,/ Glhzhuw +4<:;, d surxyì txh srxu xq qlyhdx g*xwlolwì

�W ' E�f���
�
2 +�f ' 8 E%f�c �� ' 8 E%��,/ rq dydlw +6174,1

*?�WE�c %� ' kf n
�[
�'�

k� *? R� n
�

2

�[
�'�

�[
�'�

k�� *? R� *? R� n q *?�

n
�

2
jE*?��2 n

�[
�'�

�� *?� *? R� +6173,
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dyhf =S�

�'�
k� ' �c

k�� ' k��cS�

�'�
k�� ' fc srxu � ' �c ���c �cS�

�'�
�� ' f�

�fER
�c Rfc %�c %f� '

�WE�Wc %��

�WE�Wc %f�
+6174,

Qrwrqv dxvvl txh fhv ghx{ uìvxowdwv rqw xqh sruwìh soxv jìqìudoh txh gdqv

oh fdv rü od irqfwlrq g*xwlolwì hvw krprjëqh gh ghjuì 4/ fdu lov uhvwhqw ydolghv

srxu ghv iruphv  h{leohv dxwuhv txh wudqvorj1 Doruv txh/ oruvtxh od irqfwlrq

g*xwlolwì hvw krprjëqh gh ghjuì 4/ ohv lqglfhv vrqw vxshuodwliv vhxohphqw srxu

xqh iruph  h{leoh gh w|sh wudqvorj1 Fhv ghx{ gìyhorsshphqwv frqvwlwxhqw xq

dujxphqw vxssoìphqwdluh srxu xwlolvhu E'fc h�f�/ hw E h'fc �f� gdqv ohv wudydx{

hpslultxhv1 Gh soxv o*lqglfh Wùuqtylvw0Wkhlo hvw oh vhxo lqglfh vxshuodwli d|dqw

od sduwlfxodulwì gh fruuhvsrqguh dx{ yduldwlrqv gh od irqfwlrq glvwdqfh/ rx dx{

yduldwlrqv gh od irqfwlrq gh frþw1

Ghx{ sursulìwìv ghv lqglfhv vxshuodwliv Qrxv �qlvvrqv fhwwh vhfwlrq

frqvdfuìh dx{ lqglfhv/ hq ìqrqêdqw ghx{ sursulìwìv lpsruwdqwhv1 Xqh/ sursuh

dx{ lqglfhv Wùuqtylvw0Wkhlo/ hw xqh vhfrqgh/ sursuh ã wrxv ohv lqglfhv vxshu0

odwliv1

Suhplëuhphqw/ o*lqglfh Wùuqtylvw0Wkhlo/ dssur{lpdwlrq hq whpsv glvfuhw

gh o*lqglfh Glylvld d/ dssur{lpdwlyhphqw/ od sursulìwì gh frqvlvwdqfh hq djuì0

jdwlrq1 F*hvw0ã0gluh/ rq rewlhqw vhqvleohphqw oh píph uìvxowdw vl rq djuëjh xq

hqvhpeoh gh grqqìhv/ hw vl rq frqvwuxlw ghv lqglfhv srxu ghv vrxv hqvhpeohv/

sxlv xq lqglfh ã sduwlu ghv lqglfhv1 Glhzhuw +4<:;, d ghprqwuì fh uìvxowdw hq

vh vhuydqw gh o*lqglfh gh Yduwld +4<:9, txl oxl/ hvw frqvlvwdqw hq djuìjdwlrq1 Lo
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d prqwuì txh fhw lqglfh ìwdlw vxshuodwli +vhxohphqw srxu xqh irqfwlrq Free0

Grxjodv,/ hw txh/ f*hvw od ghx{lëph sursulìwì/ ohv lqglfhv vxshuodwliv dydlhqw od

sursulìwì gh v*dssur{lphu hqwuh hx{1 Grqf/ sdu fhwwh sursulìwì g*dssur{lpd0

wlrq/ o*lqglfh Wùuqtylvw0Wkhlo d vhqvleohphqw ohv píphv sursulìwìv txh o*lqglfh

Yduwld +4<:9,/ grqw od sursulìwì gh frqvlvwdqfh1

616 Dssolfdwlrq ã od wkìrulh prqìwdluh

61614 Dshuêx jìqìudo

O*dssolfdwlrq ghv uìvxowdwv gh od wkìrulh gh o*djuìjdwlrq ã od wkìrulh pr0

qìwdluh d ìwì idlwh sdu Eduqhww +4<;3d/ 4<;4e/ 4<;5e, hw Eduqhww/ R�hqedfkhu

hw Vslqgw6 +4<;7,1 Hooh d ìwì uhqgxh srvvleoh sdu od gì�qlwlrq gx sul{ gh od

prqqdlh +Eduqhww +4<:;/ 4<;3,,/ txh qrxv gìwdloorqv sdu od vxlwh1 Hq h�hw/

hqwuhqw gdqv oh fdofxo g*xq djuìjdw gh txdqwlwì/ rx gh sul{/ gx w|sh Wùuqtylvw0

Wkhlo/ ã od irlv ghv grqqìhv gh txdqwlwìv hw gh sul{1 Ghx{ udlvrqv h{soltxhqw

oh gìyhorsshphqw gh fhwwh olwwìudwxuh1

G*xq srlqw gh yxh wkìrultxh wrxw g*derug/ fhwwh ghuqlëuh idlw vxlwh dx{

dydqfìhv gh od wkìrulh gh o*djuìjdwlrq/ hw grqf ã o*lqwurgxfwlrq ghv lqglfhv

vxshuodwliv hw h{dfwv1 Hooh irxuqlw grqf xqh dowhuqdwlyh frkìuhqwh dx{ djuìjdwv

xwlolvìv sdu vlpsoh vrppdwlrq/ txl h{ljhqw xqh sduidlwh vxevlwxdelolwì wrxw ã

idlw luuìdolvwh1 Oh idlw txh fh w|sh g*lqglfh vrlw xq ghv soxv pdxydlv lqglfhv

xwlolvì q*hvw sdv qrxyhdx hq vrlw1 G*xq srlqw gh yxh sxuhphqw vwdwlvwltxh/

Ilvkhu +4<55,/ frqfoxdlw �Wkh vlpsoh dulwkphwlf lqgh{ vkrxog qrw eh xvhg

xqghu dq| flufxpvwdqfhv�1

Od vhfrqgh udlvrq h{soltxdqw oh gìyhorsshphqw gh fhwwh olwwìudwxuh/ vh

vlwxh dx qlyhdx hpslultxh1 Hq h�hw/ dyhf o*dffìoìudwlrq ghv lqqrydwlrqv �0

6Yrlu dxvvl Vslqgw +4<;8,



616 Dssolfdwlrq ã od wkìrulh prqìwdluh 4;;

qdqflëuhv/ ohv edqtxhv fhqwudohv rqw ìwì dphqìhv ã ìodujlu ohv djuìjdwv gh

prqqdlh/ srxu fkhufkhu ã lqwhuqdolvhu ohv h�hwv gh vxevwlwxwlrq1 Pdlv/ irufh

hvw gh frqvwdwhu txh ohv djuìjdwv odujh gh prqqdlh vh frpsruwhqw gh prlqv hq

prlqv elhq gdqv ohv prgëohv pdfurìfrqrpltxhv1 Frpph looxvwudwlrq/ o*ìsl0

vrgh gh od �plvvlqj prqh|� dx{ Hwdwv0Xqlv/ rx o*lqvwdelolwì fkurqltxh gh

od ylwhvvh gh flufxodwlrq hw grqf ghv irqfwlrqv gh ghpdqgh gh prqqdlh1 Fh

uhoåfkhphqw ghv olhqv shxw íwuh h{soltxì hq vh vhuydqw gh od wkìrulh gh o*djuì0

jdwlrq1 Wdqw txh o*rq frqvlgëuh ghv djuìjdwv ìwurlwv gx vw|oh P4 rx P5/ ohv

dfwliv hqwudqw gdqv fhv ghuqlhuv rqw xqh iruwh suredelolwì g*íwuh vxevwlwxwv1 Hq

g*dxwuhv whuphv/ oh eldlv g*djuìjdwlrq hvw idleoh/ hw od vxsìulrulwì g*xq djuì0

jdw gx w|sh Wùuqtylvw0Wkhlo hvw pdujlqdoh1 Soxv rq ìodujlw o*djuìjdw/ soxv

rq frqvlgëuh ghv dfwliv txl qh yrqw sdv íwuh gh sduidlwv vxevwlwxwv1 Oh eldlv

g*djuìjdwlrq/ phvxuì sdu udssruw ã o*lqglfh Wùuqtylvw0Wkhlo hvw doruv lpsru0

wdqw1 Od suìvhqfh gh fh eldlv g*djuìjdwlrq dgglwlrqqì dx idlw txh wrxv ohv

dfwliv gh o*djuìjdw qh vdwlvirqw shxw íwuh sdv oh fulwëuh gh idleoh vìsdudelolwì

d grqqì qdlvvdqfh ã xqh fulwltxh/ frqqxh vrxv oh qrp gh fulwltxh gh Eduqhww

+Fku|vwdo hw Gudnh +4<<7,,1 Hooh vwlsxoh tx*lo h{lvwh xqh lqfrkìuhqfh hqwuh od

wkìrulh plfurìfrqrpltxh gh o*djuìjdwlrq/ hw od idêrq grqw vrqw h�hfwlyhphqw

frqvwuxlwv ohv djuìjdwv1 Fhwwh fulwltxh hvw h{wuíphphqw iruwh/ sxlvtx*hooh uh0

phw hq txhvwlrq xq fhuwdlq qrpeuh gh frqfoxvlrqv uhphwwdqw hq fdxvh oh u÷oh

gh od prqqdlh gdqv o*ìfrqrplh hw od srolwltxh prqìwdluh = ohv frqfoxvlrqv

g*ìwxghv edvìhv vxu gh pdxydlvhv phvxuhv gh prqqdlh/ vrqw dlqvl dlvìphqw

uhmhwdeohv1

D od vxlwh gh fhwwh fulwltxh v*hvw ghyhorssìh wrxwh xqh olwwìudwxuh txl d gì0

prqwuì od vxsìulrulwì ghv lqglfhv srqgìuìv1 Eduqhww/ Ilvkhu hw Vhuohwlv +4<<5,

irqw xqh uhyxh gh fhwwh olwwìudwxuh1 Fku|vwdo hw Gudnh +4<<7, prqwuhqw/ gdqv oh

fdv ghv Hwdwv0Xqlv/ txh o*xwlolvdwlrq g*xqh djuìjdwlrq Wùuqtylvw0Wkhlo/ shu0
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phw gh uhvwdxuhu oh olhq prqqdlh hw SLE1 Gh píph/ Ehorqjld +4<<9,/ d�q

g*ìwxglhu o*lpsdfw ghv huuhxuv gh phvxuh gdqv ohv ìwxghv ìfrqrpìwultxhv/ uì0

hvwlph flqt ìwxghv prqìwdluhv d|dqw xwlolvì ghv lqglfhv frqvwuxlwv sdu vlpsoh

vrppdwlrq/ hq ohxu vxevwlwxdqw ghv lqglfhv gh txdqwlwì Wùuqtylvw0Wkhlo1 Lo

prqwuh txh/ qrwdpphqw gdqv ohv whvwv gh fdxvdolwì/ oh fkrl{ gh o*lqglfh d

xqh lq xhqfh fuxfldoh vxu ohv uìvxowdwv1 Gdqv xqh ìwxgh soxv uìfhqwh/ Vfkxqn

+5334, v*lqwìuhvvh dx{ shuirupdqfhv suìglfwlyhv gh o*lqglfh sdu udssruw dx

SLE hw ã o*lq dwlrq1 Lfl dxvvl/ od frqfoxvlrq gh o*ìwxgh hvw odujhphqw hq idyhxu

gh o*lqglfh Wùuqtylvw0Wkhlo/ fhoxl fl yìklfxodqw xqh lqirupdwlrq vxsìulhxuh

ã o*lqglfh vlpsoh vrpph +shuphwwdqw xqh huuhxu pr|hqqh gh suìylvlrq lq0

iìulhxuh,1 Xq uìvxowdw vlplodluh d|dqw dxvvl ìwì wurxyì sdu Vhuohwlv +4<;;, hw

Vhuohwlv hw Nlqj +4<<6,1 Hq�q/ \xh hw Ioxul +4<<4, ìwxglhqw oh elhq irqgì gx

vxlyl g*xq djuìjdw gh w|sh Wùuqtylvw0Wkhlo/ hq whuph gh srolwltxh prqìwdluh71

Qrxv suìvhqwrqv wrxw g*derug od qrwlrq gh sul{ gh od prqqdlh1

61615 Oh sul{ gh od prqqdlh

Gdqv oh fkdslwuh suìfìghqw/ qrxv dyrqv xwlolvì xqh gì�qlwlrq gx sul{ gh od

prqqdlh +Eduqhww +4<:;/ 4<;3,/ Grqrydq +4<:;,,1 Qrxv h{soltxrqv lfl soxv

hq gìwdlo od wkìrulh vrxv mdfhqwh1

Vrlw od sìulrgh | dssduwhqdqw ã o*lqwhuydooh d|c |n�d/ gh vruwh txh o*lqvwdqw

| vrlw lqfox gdqv o*lqwhuydooh/ pdlv sdv o*lqvwdqw |n�1 Od gìwhqwlrq gh elhqv gh

frqvrppdwlrq/ shxw ydulhu gdqv od sìulrgh/ pdlv sdv od prqqdlh ql ohv dfwliv/

7Ohv sulqflsdohv dxwuhv ìwxghv xwlolvdqw ghv lqglfhv Glylvld vrqw = Djxqj hw Irug +4<<;,

ìwxgldqw oh olhq hqwuh xq djuìjdw Glylvld hw oh pxowlsolfdwhxu prqìwdluh > Ehorqjld hw Fkdo0

idqw +4<;<, > Vhuohwlv +4<;:e,/ Vhuohwlv +5334,/ Vwudffd +5334,/ Zhvfkh +4<<:,/ Gudnh hw

Fku|vwdo +4<<:, srxu od ghpdqgh gh prqqdlh > Irug/ Shqj hw Pxoolqhx{ +4<<5, srxu oh olhq

hqwuh o*djuìjdw Glylvld hw oh skìqrpëqh g*lqqrydwlrq/ Uhlphuv +4<<:, srxu oh olhq hqwuh

o*lqglfh Glylvld hw od srolwltxh prqìwdluh > Iduu hw Mrqvkrq +4<;8,1
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txl qh shxyhqw íwuh prgl�ìv tx*dx gìexw gh fkdtxh sìulrgh/ hw vrqw pdlqwh0

qxv �{hv gxudqw od gxuìh gh od sìulrgh1 Od prqqdlh hw ohv dfwliv udssruwhqw

xq wdx{ txl hvw sd|ì ã od �q gh fkdtxh sìulrgh/ pdlv qh shxw íwuh frqvrppì

tx*dx gìexw gh od sìulrgh vxlydqwh1 Oh surjudpph gh pd{lplvdwlrq g*xq

frqvrppdwhxu ã od sìulrgh r E| 9 r 9 |n A � hvw grqqì sdu +6175,1

4@ LE6|c ���c6|nA c %|c ���c %|nA c �|nA *R
W

|nA � +6175,

vrxv frqwudlqwh =

RWr%r ' �rur n
S?

�'�
dE� n o�cr3��R

W

r3�6�cr3� � RWr6�ro n dE� n -r3���r3� n

gr ��ro

dyhf =

RWr G xq lqglfh gx frþw gh od ylh/

%r G xq yhfwhxu uìho +sodql�ì, gh elhqv frqvrppdwlrq hw gh vhuylfhv/

�r G oh wdx{ gh vdodluh/

ur G o*r�uh gh wudydlo/

o�cr3� G oh wdx{ qrplqdo hvsìuì vxu o*dfwli prqìwdluh �/

6�r G xq yhfwhxu uìho +sodql�ì, g*dfwliv prqìwdluhv/

-r G oh wdx{ hvsìuì vxu xq dfwli dowhuqdwli vhuydqw xqltxhphqw dx sdvvdjh

gh srxyrlu g*dfkdw/

�r G od gìwhqwlrq uìhooh sodql�ìh g*dfwliv qrq prqìwdluhv1

Od ydohxu uìhooh ghv dfwliv sdvvìv g*xqh sìulrgh ã o*dxwuh hvw grqqìh sdu

+6176,/ doruv txh od ydohxu gx vwrfn g*dfwliv srxu od sìulrgh vxlydqwh hvw grqqìh

sdu +6177,1

?[
�'�

E� n o�c|3��6�c|3� n E� n-|3���|3� +6176,

?[
�'�

E� n o�c|3��6�c|nA n E� n-|nA ��|nA +6177,
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D sduwlu gh fhv ghx{ frqwudlqwhv/ Eduqhww +4<:;, gìgxlw od iruph gh od ulfkhvvh

+6178,/ hw gh fhwwh iruph/ oh sul{ qrplqdo gh od prqqdlh +6179,1

|nA[
r'|

E�r*4r�ur n
?[
�'�

E� n o�c|3��R
W

|3�6�c|3�

nE� n-|3���|3�R
W

|3� +6178,

dyhf =

4r G xq whuph g*dfwxdolvdwlrq1

Z�| ' RW|
-| � o�|

� n-|

+6179,

Gh píph/ rq gì�qlw oh frþw g*rssruwxqlwì uìho gh od gìwhqwlrq +617:,1

Z�|

RW|
'
-| � o�|

� n-|

+617:,

Gdqv oh vfkìpd gh Eduqhww +4<:;,/ lo q*h{lvwh txh ghx{ w|shv g*dfwliv1 Xq

w|sh vhuydqw h{foxvlyhphqw dx sdvvdjh gx srxyrlu g*dfkdw g*xqh sìulrgh ã

o*dxwuh/ udssruwdqw xq wdx{ -1 Xq dxwuh d|dqw h{foxvlyhphqw xq u÷oh gdqv ohv

wudqvdfwlrqv/ lo udssruwh xq wdx{ o�1 +6179, yd grqf phvxuhu oh sul{ gx uhqrq0

fhphqw ã - srxu rewhqlu xq dfwli gìolyudqw xq qrpeuh gh vhuylfhv prqìwdluhv/

f*hvw xq frþw g*rssruwxqlwì1 Uhodwlyhphqw dx{ dxwuhv dfwliv prqìwdluhv/ oh gli0

iìuhqwlho gh wdx{ yd grqf uhsuìvhqwhu oh ghjuì gh vhuylfhv prqìwdluhv uhqgxv

sdu o*dfwli1 Hq g*dxwuhv whuphv/ soxv o� vh udssurfkh gh -/ hw prlqv o*dfwli

uhqg gh vhuylfhv prqìwdluhv/ hw lqyhuvhphqw1 Oh frþw g*rssruwxqlwì gh od gì0

whqwlrq gh prqqdlh hvw grqf edvìh vxu xqh gì�qlwlrq wudqvdfwlrqqhooh gh od

prqqdlh1 Qrwrqv/ txh gdqv fhwwh dqdo|vh/ oh wdx{ g*lqwìuíw dvvrflì ã fkdtxh

dfwli uhsuìvhqwh h{dfwhphqw vhv fdudfwìulvwltxhv sursuhv1
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61616 Lqwhusuìwdwlrq gh o*lqglfh Wùuqtylvw0Wkhlo

Qrxv dyrqv prqwuì txh o*lqglfh Wùuqtylvw0Wkhlo ìwdlw xqh +ghv, dssur{l0

pdwlrq+v, hq whpsv glvfuhw gh o*lqglfh Glylvld1 Hq xwlolvdqw od irupxodwlrq gx

sul{ gh od prqqdlh/ hw od iruph gh o*lqglfh Glylvld/ qrxv grqqrqv lfl xqh lq0

whusuìwdwlrq gh fhw lqglfh gh txdqwlwì1 Srxu soxv gh foduwì/ qrxv vxssrvhurqv

txh od irqfwlrq g*xwlolwì prqìwdluh/ idleohphqw vìsdudeoh/ hvw krprjëqh gh

ghjuì 41

Vrlw 8 E6� od irqfwlrq gh vrxv xwlolwì idleohphqw vìsdudeoh hw grqf od

irqfwlrq djuìjhdqwh/ hw 6 xq yhfwhxu gh elhqv prqìwdluhv/ gh glphqvlrq ?��1

Od gl�ìuhqwlhooh wrwdoh gh 8 E6� hvw grqqìh sdu +617;,1

_8 E6� '
?[
�'�

Y8

Y6�

_6� +617;,

Frpph ohv xwlolwìv pdujlqdohv Y8

Y6�
gìshqghqw gh sdudpëwuhv lqfrqqxv/ hoohv

vrqw uhpsodfìhv sdu ohv frqglwlrqv gx suhplhu ruguh/ vrlw bR� '
Y8

Y6�
/ dyhf b/

oh pxowlsolfdwhxu gh Odjudqjh/ hw R� oh frþw g*rssruwxqlwì gh od gìwhqwlrq gh

o*dfwli �1 Hq uhpsodêdqw gdqv +617;,/ rq rewlhqw +617<,1

_8 E6�

b
'

?[
�'�

R�_6� +617<,

Fh txl/ vrxv fhuwdlqhv k|srwkëvhv +krprjìqìlwì gh o*djuìjdw/ f*hvw0ã0gluh/ vl

wrxv ohv frpsrvdqwv furñvvhqw dx píph u|wkph/ o*djuìjdw furñw ã fh u|wkph,

shxw vh uìfuluh/ dyhf � ER�xq lqglfh gh sul{ vdwlvidlvdqw od sursulìwì gh idleoh

uìyhuvlelolwì +6183,/ hw hq wdx{ gh furlvvdqfh +6184,1

� ER�_8 E6� '
?[
�'�

R�_6� +6183,

_ *L}8 E6� '
?[
�'�

��_6� +6184,
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dyhf =

�� '
R�|6�|S?
�'� R�|6�|

/ od sduw exgjìwdluh dvvrflìh dx elhq 6�1

+6184, fruuhvsrqg dx wdx{ furlvvdqfh gh o*lqglfh Glylvld/ gì�ql sdu Iudq0

êrlv Glylvld +4<58,1 Oh wdx{ gh furlvvdqfh gh fhw lqglfh hvw irqfwlrq gx wdx{

gh furlvvdqfh gh vhv frpsrvdqwv/ srqgìuìv sdu ohv sduwv exgjìwdluhv1 Lo hvw

grqf lpsruwdqw gh qrwhu txh gdqv +6184,/ ohv srlgv qh vrqw sdv ohv sul{/ pdlv

ohv sduwv exgjìwdluhv1 Fh q*hvw grqf sdv sdufh tx*xq dfwli d xq wdx{ g*lqwì0

uíw ìohyì/ hw grqf xq frþw g*rssruwxqlwì edv/ txh vd frqwulexwlrq ã o*xwlolwì

wrwdoh prqìwdluh hvw idleoh1 Gdqv +6183,/ ohv sul{ qh srqgëuhqw txh oh fkdq0

jhphqw gx frpsrvdqw pdujlqdo _6� hw qrq vrq qlyhdx1 Fh txl yd gìflghu

gh od frqwulexwlrq g*xq dfwli ã o*ìyroxwlrq gh o*lqglfh gh txdqwlwì hvw grqf

od sursuh ìodvwlflwì dx sul{1 Soxv xq elhq d xqh ìodvwlflwì sul{ iruwh/ soxv gh

shwlwhv yduldwlrqv gh sul{ yrqw hqwudlqhu g*lpsruwdqwhv prgl�fdwlrqv gh od

ghpdqgh/ grqf ghv sduwv exgjìwdluhv/ hw grqf gh o*djuìjdw1 D sulrul/ lo q*hvw

grqf sdv srvvleoh gh vdyrlu/ oruvtxh ohv sul{ erxjhqw/ frpphqw yrqw ìyroxhu

ohv sduwv exgjìwdluhv1 D o*lqyhuvh/ fh q*hvw sdv irufìphqw sdufh txh oh sul{

g*xq dfwli hvw kdxw/ rx hq dxjphqwdwlrq txh vd frqwulexwlrq ã od furlvvdqfh

gh o*djuìjdw yd íwuh iruwh1 Wrxw gìshqg gh o*ìodvwlflwì gh od ghpdqgh gx elhq

6� oruvtxh vrq sul{ vh prgl�h1 Grqf/ ohv sul{ q*d�hfwhqw sdv o*djuìjdw gl0

uhfwhphqw/ pdlv lqgluhfwhphqw ã wudyhuv ohv yduldwlrqv gh txdqwlwìv/ phvxuìhv

sdu ohv ìodvwlflwìv sul{1

Qrwrqv dxvvl txh/ hq whuph prqìwdluh/ o*djuìjdw Glylvld/ rx vrq dssur{l0

pdwlrq hq whpsv glvfuhw/ o*lqglfh Wùuqtylvw0Wkhlo/ qh phvxuh sdv oh vwrfn gh

prqqdlh/ pdlv xq  rw gh vhuylfhv1 Fhod gìfrxoh gluhfwhphqw gh od gì�qlwlrq

gx frþw g*rssruwxqlwì1 Hq h�hw - � o� phvxuh oh vhuylfh prqìwdluh uhqgx

sdu o*dfwli 6�/ hw soxv sduwlfxolëuhphqw oh vhuylfh gh wudqvdfwlrq1 Fhod uhsrvh

vxu o*k|srwkëvh txh ohv pdufkìv vrqw sduidlwv/ hw txh oh wdx{ g*lqwìuíw uìvxph



616 Dssolfdwlrq ã od wkìrulh prqìwdluh 4<7

wrxwh o*lqirupdwlrq glvsrqleoh/ fh txl hvw xqh k|srwkëvh iruwh1 Ilvkhu/ Kxgvrq

hw Sudgkdq +4<<6, irqw xqh uhyxh ghv sureoëphv dvvrflìv ã od frqvwuxfwlrq hp0

slultxh gh o*lqglfdwhxu1 Lov phwwhqw hq dydqw fhuwdlqhv gl!fxowìv hpslultxhv/

qrwdpphqw dx qlyhdx gh od sursruwlrqqdolwì hqwuh oh wdx{ g*lqwhuíw hw oh vhu0

ylfh gh oltxlglwì/ hw gx fkrl{ gh o*dfwli gh uìiìuhqfh1 Lov vrxoljqhqw fhshqgdqw

txh fhv gl!fxowìv q*lqydolghqw sdv od frqvwuxfwlrq gh o*lqglfh/ hw txh gh wrxwh

idêrq/ ohv gl!fxowìv dvvrflìhv ã o*lqglfh Glylvld vrqw kruv gh sursruwlrq dyhf

ohv gìidxwv gh o*lqglfh vlpsoh0vrpph1

61617 Djuìjdwlrq txdqg fhuwdlqv dfwliv vrqw ulvtxìv

Mxvtx*lfl/ qrxv dyrqv frqvlgìuì txh ohv wdx{ g*lqwìuíw uhodwliv dx{ dfwliv/

sd|ìv dx gìexw gh od sìulrgh vxlydqwh/ ìwdlhqw frqqxv dyhf fhuwlwxgh1 Fhod

fruuhvsrqg ã xqh glvwlqfwlrq fodluh hqwuh dfwliv prqìwdluhv hw dfwliv �qdqflhuv1

Dyhf o*dffìoìudwlrq ghv lqqrydwlrqv �qdqflëuhv/ fhwwh iurqwlëuh hvw fhshqgdqw

ghyhqxh ehdxfrxs  rxh1 Fhfl srvh od txhvwlrq gh od ydolglwì g*xqh djuìjdwlrq

gh w|sh Glylvld/ oruvtxh vrqw sulv hq frpswh ghv dfwliv ulvtxìv1 O*h{whqvlrq gh

od wkìrulh ghv qrpeuhv lqglfhv hw gh o*djuìjdwlrq gdqv fh fdv/ d ìwì frqvlgìuìh

sdu Eduqhww/ Olx hw Mhqvhq +4<<:, hw Eduqhww hw Olx +5333,81

G*xqh idêrq jìqìudoh/ od frqglwlrq g*h{lvwhqfh g*xq djuìjdw/ píph vl fhu0

wdlqv sul{ vrqw lqfhuwdlqv uhvwh od idleoh vìsdudelolwì1 Sdu frqwuh/ ohv frqglwlrqv

gx suhplhu ruguh +grqqìhv sdu ohv ìtxdwlrqv g*Hxohu, vrqw gl�ìuhqwhv gh fhoohv

xwlolvìhv srxu gìulyhu o*djuìjdw gh w|sh Glylvld1 Hq�q/ oh sul{ gh od prqqdlh

q*hvw soxv +6179,1 Od sureoìpdwltxh gh od sulvh hq frpswh g*dfwliv ulvtxìv/

yd grqf uìvlghu gdqv +4, o*h{whqvlrq gh od gì�qlwlrq gx frþw g*rssruwxqlwì

gh od prqqdlh +5, od idfxowì gh o*djuìjdw Glylvld ã fruuhvsrqguh dx{ yduld0

wlrqv gh od irqfwlrq djuìjhdqwh/ ã sduwlu ghv qrxyhoohv frqglwlrqv gx suhplhu

8Yrlu dxvvl Gudnh/ Pxoolqhx{ hw Djxqj +4<<;,1
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ruguh1 Qrxv h{srvrqv fhv ghx{ srlqwv/ hw prqwurqv frpphqw/ gdqv oh fdguh

gx FDSP +Fdslwdo Dvvhwv Sulflqj Prgho,/ ohv frþwv g*rssruwxqlwì dmxvwìv

gx ulvtxh shxyhqw íwuh fdofxoìv1

Vrlw xq yhfwhxu g*dfwliv hq rc @r ' E6rc �r� gh glphqvlrq +&� n &2� � �/

hw vrlw xq yhfwhxu gh elhqv gh frqvrppdwlrq hq rc %r gh glphqvlrq &� �

�1 Ohv suìiìuhqfhv vrqw vxssrvìhv idleohphqw vìsdudeohv hq 6r hw %r srxu

xqh sduwlwlrq gh @r hw iruwhphqw vìsdudeohv hq �r1 Dlqvl/ @r lqfoxw ghv elhqv

prqìwdluhv hw qrq prqìwdluhv1 Srxu tx*lo h{lvwh xq djuìjdw srxu ohv elhqv

prqìwdluhv/ lo grlw h{lvwhu xqh irqfwlrq idleohphqw vìsdudeoh srxu 6r/ qrwìh

�E6r�1 Od vwuxfwxuh ghv suìiìuhqfhv v*ìfulw grqf/ hq vxssrvdqw xqh irqfwlrq

g*xwlolwì vìsdudeoh srxu %r +6185,1

L E6rc �rc %r� ' 8 E�E6r�cfE%r�� nME�r� +6185,

Vl/ � E6r� hvw krprjëqh gh ghjuì 4/ od vrxv irqfwlrq g*xwlolwì hvw dxvvl od

irqfwlrq djuìjhdqwh1 O*djuìjdw yd grqf íwuh hq r +6186,1

�r ' �E6r� +6186,

Vrlw T od irqfwlrq g*xwlolwì gì�qlh sdu T E6rcfr� ' 8 E�E6r�cfr�/ dyhf fr

o*djuìjdw gh txdqwlwì ghv elhqv gh frqvrppdwlrq fr ' fE%r�1 Gdqv fh fdv/

ohv ìtxdwlrqv g*Hxohu vrqw grqqìhv sdu +6187, srxu ohv elhqv prqìwdluhv/ hw

+6188, srxu ohv elhqv gh frqvrppdwlrqv1

.r

�
YT

Y6�r

� 4
RWrE-r � o�r�

RWrn�

YT

Yfrn�

�
' f +6187,

.r

�
YT

Yfr

� 4
RWrE� n-r�

RWrn�

YT

Yfrn�

�
' f +6188,

Ohv yduldeohv gdqv +6187, hw +6188, ìwdqw gì�qlhv frpph suìfìghpphqw/

dyhf 4 ' �

�n1
� Gdqv fh fdguh/ Eduqhww/ Olx hw Mhqvhq +4<<:, rqw prqwuì txh/ vl
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o*djhqw hvw dyhuvh dx ulvtxh/ oh frþw g*rssruwxqlwì gh od gìwhqwlrq gh prqqdlh

dmxvwì gx ulvtxh hvw gì�ql sdu +6189,1

��| '
YT

Y6�|

*
YT

Yf|

+6189,

Hq srvdqw � n oW�| ' RW|
E�no�|�

RW�|
hw � n -W

�| ' RW|
E�n-�|�

RW�|
/ ��| shxw íwuh uì ìfulw

frpph od vrpph gh ghx{ whuphv +618:, =

��| ' Z��| n ��| +618:,

dyhf =

Z��| '
.|-|3.|o�|
�n.|-|

/

��| ' 4E�� Z�|�
�J�

�
-W

| c
YT

Yf|n�

�

YT
Yf|

� 4
�J�

�
oW�|c

YT
Yf|n�

�

YT
Yf|

1

Od irupxodwlrq jìqìudoh gx frþw g*rssruwxqlwì gh od prqqdlh hvw grqf

ìjdoh dx frþw g*rssruwxqlwì uìho +617:,/ gdqv ohtxho ohv wdx{ g*lqwìuíw fhuwdlqv

vrqw uhpsodfìv sdu ghv suìylvlrqv/ fruuljìv sdu xqh phvxuh gx ulvtxh1 Vl

o*djhqw hvw qhxwuh dx ulvtxh/ ��| ' f hw ��| ' Z��|1 Oh frþw g*rssruwxqlwì vh

uìgxlw ã +617:,/ gdqv ohtxho -| hw o�| vrqw ghv suìylvlrqv1

Xqh irlv oh sul{ gh od prqqdlh gì�ql/ txdqg ghv dfwliv ulvtxìv vrqw sulv hq

frpswh/ oh sureoëph ghylhqw gh vdyrlu vl o*lqglfh Glylvld hvw wrxmrxuv fdsdeoh

gh wudtxhu od irqfwlrq djuìjhdqwh/ vrlw lfl �E6r�1 Hq h�hw/ o*djuìjdw Glylvld

hvw gìulyì gdqv xq fdguh rü ohv dfwliv vrqw fhuwdlqv/ hq vh vhuydqw g*dxwuhv

frqglwlrqv gx suhplhu ruguh txh +6187,1 Eduqhww/ Olx hw Mhqvhq +4<<:,/ rqw

surxyì txh = vl �E6r� hvw idleohphqw vìsdudeoh hw krprjëqh gh ghjuì 4/ hw

vl �� ' Z�|6�|*
S&�

�'�
Z�|6�| hvw uhpsodfì sdu l� ' ��|6�|*

S&�

�'�
��|6�|/ doruv

+618;, hvw yìul�ì1

_ *L}�| '
&�[
�'�

l�|_ *L}6�| +618;,

Hq g*dxwuhv whuphv/ vl rq hpsorlh ghv sul{ fruuljìv gx ulvtxh/ doruv o*djuìjdw

Glylvld hvw wrxmrxuv fdsdeoh gh wudtxhu od irqfwlrq djuìjhdqwh1 Dyhf srxu



616 Dssolfdwlrq ã od wkìrulh prqìwdluh 4<:

fruroodluh/ txh vrq dssur{lpdwlrq hq whpsv glvfuhw/ o*lqglfh Wùuqtylvw0Wkhlo/

uhvwh grqf ydodeoh/ vl ohv sul{ vrqw fruuljìv gx ulvtxh1 Fh uìvxowdw ìwhqg grqf

od wkìrulh dx{ dfwliv ulvtxìv1

Lo shxw v*lqwhusuìwhu gh od idêrq vxlydqwh1 Oh sureoëph hq whuph gh gìflvlrq

gh od gìwhqwlrq g*xq dfwli prqìwdluh/ uìsrqg ã wurlv remhfwliv = vhuylfh gh

oltxlglwì +wudqvdfwlrq,/ uìpxqìudwlrq/ vl o� 9' f/ hw jhvwlrq gx ulvtxh1 Hq whuph

prqìwdluh/ oh exw hvw g*hvwlphu od irqfwlrq djuìjhdqwh � E6r� txl phvxuh

vhxohphqw oh vhuylfh gh oltxlglwì +wudqvdfwlrq,1 Lo idxw grqf hqohyhu ohv ghx{

dxwuhv prwliv/ hw dmxvwhu oh sul{ g*xqh phvxuh gh ulvtxh1

Gdqv od irupxodwlrq gx frþw g*rssruwxqlwì +618:,/ ohv gìulyìhv sduwlhoohv gh

T E�� vrqw uhtxlvhv1 Gdqv ohv wudydx{ hpslultxhv/ od iruph irqfwlrqqhooh gh T E��

hvw fhshqgdqw/ jìqìudohphqw lqfrqqxh1 Ghx{ pìwkrghv shxyhqw doruv íwuh

xwlolvìhv srxu fdofxohu +618:,/ xqh hvwlpdwlrq ìfrqrpìwultxh ghv sdudpëwuhv

gh T E�� rx/ soxv vlpsohphqw oh uhfrxuv dx fdguh wkìrultxh gx FDSP1 Qrxv

h{soltxrqv pdlqwhqdqw fhwwh pìwkrgh1 Vxssrvrqv txh od iruph gh o*xwlolwì

T E�� vrlw txdgudwltxh +618<,/ rx txh EoW�|cf|� vrlw xq surfhvvxv jdxvvlhq elydulì

srxu fkdtxh � ' �c ���c &��

T E6|cf|� ' 8 E� E6|�cf|� ' �E� E6|��f| �
�

2
�E� E6|��f

2

| +618<,

Gh soxv/ vl -W

| hvw xq wdx{ vdqv ulvtxh +surfhvvxv gìwhuplqlvwh,/ rx txh -W

dlw gìmã ìwì dmxvwì gx ulvtxh/ doruv =

�J�E-W

| c
YT

Yf|n�

� ' f +6193,

Vrlw M|n� ' ME�|n�cf|� od phvxuh Duurz0Sudw gh o*dyhuvlrq devroxh srxu oh

ulvtxh/ dyhf =

ME�|n�cf|n�� '
�.|ET ��

�.|ET ���
+6194,

dyhf =



616 Dssolfdwlrq ã od wkìrulh prqìwdluh 4<;

T � ' YT E6|n� cf|n��

Yf|n�
c

T
��

' Y2T E6|n� cf|n��

Y2f|n�
�

Doruv/ vl +6193, hvw yìul�ì hw T E�� hvw gh od iruph +618<, rü EoW�|cf|� hvw xq

surfhvvxv elydulì jdxvvlhq/ doruv o*dmxvwhphqw ��| vh uìgxlw ã +6195,1

��| '
�

� n-W
|

M|n��J�Eo
W

�|cf|n�� +6195,

'
�

� n-W
|

�.|ET ��

�.|ET ���
�J�EoW�|cf|n�� +6196,

��| shxw grqf íwuh fdofxoì/ vdqv uhfrxulu ã o*hvwlpdwlrq gh sdudpëwuhv1 Qrwrqv

hq�q txh/ vl qrxv uhpsodêrqv M|n� sdu xqh phvxuh prgl�ìh +uhodwlyh, gh

o*dyhuvlrq srxu oh ulvtxh/ qrwìh ~| ' M|n�f|/ doruv oh frþw g*rssruwxqlwì

+618:, shxw vh uììfuluh +6197,1

��| '
.|-

W

| � E.|o
W

�| � ��|�

� n .|-
W
|

+6197,

dyhf =

��| ' ~|�J�EoW�|c
f|n�

f|
��

O*dmxvwhphqw ��| gìshqg gh o*dyhuvlrq uhodwlyh dx ulvtxh/ hw gh od fryd0

uldqfh hqwuh o*ìyroxwlrq gh od frqvrppdwlrq/ hw oW�|1

Hpslultxhphqw/ rq shxw vh ghpdqghu txhooh hvw o*dpsolwxgh gh od fruuhf0

wlrq dssruwìh ã o*lqglfh Wùuqtylvw0Wkhlo oruvtxh ghv sul{ fruuljìv gx ulvtxh

vrqw sulv hq frpswh/ sdu udssruw ã ghv sul{ qrq fruuljìv1 Vxu grqqìhv djuì0

jìhv/ od gl�ìuhqfh hqwuh ohv ghx{ lqglfhv hvw wuëv idleoh1 Lo hvw dlqvl vrxyhqw

txdvl ìtxlydohqw gh frqvlgìuhu ghv sul{ dmxvwìv rx sdv1 Fhfl srxvvh ã frqfoxuh

txh vxu grqqìhv djuìjìhv/ rq d xqh qhxwudolwì dx ulvtxh1 Xqh h{solfdwlrq shxw

yhqlu gx idlw/ txh vxu grqqìhv djuìjìhv/ ohv frpsruwhphqwv vh frpshqvhqw1
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Qrxv frpphqêrqv sdu gìwdloohu ohv prgdolwìv gh fdofxo ghv djuìjdwv Gl0

ylvld/ dlqvl txh ohv vhfrqgv prphqwv dvvrflìv1 Gdqv xq vhfrqg whpsv/ qrxv

suìvhqwrqv ghx{ dssolfdwlrqv hpslultxhv srxu ohv dfwliv wurxyìv vìsdudeohv

gdqv oh fkdslwuh suìfìghqw +srxu wrxv ohv gìwhqwhxuv gh prqqdlh/ hw ohv pì0

qdjhv,1

61714 Gì�qlwlrq ghv lqglfhv hw ghv vhfrqgv prphqwv

Vrlw 6o
| ' E6o

|�c ���c6
o
|&�

� hw 6?
| ' E6?

|�c ���c6
?
|&�

� ghx{ yhfwhxuv gh glphq0

vlrq &�� uhvshfwlyhphqw gh txdqwlwìv uìhoohv hw qrplqdohv g*dfwliv prqìwdluhv

hq sìulrgh |/ olìv sdu 6?
| ' 6o

|*R
W

| / R
W

| ìwdqw xq lqglfh gh sul{1 Vrlw Z?| hw Z
o
|

ghx{ yhfwhxuv gh píph glphqvlrq/ grqw oh ��
e6e ìoìphqw hvw grqqì sdu +6198,

hw +6199,/ � ' �c ���c &�

Z?|c� ' RW|
-|E�� � |�� o|c�E�� � |c��

� n-|E�� � |�
+6198,

RW| = o*lqglfh gh sul{/

-| = oh wdx{ gh uìiìuhqfh vxu od sìulrgh/

o|c� = oh wdx{ dvvrflì ã o*dfwli � hq |c

� |c� = oh wdx{ g*lpsrvlwlrq dvvrflì ã o*dfwli � hq |/

� | = oh wdx{ g*lpsrvlwlrq dvvrflì dx wdx{ gh uìiìuhqfh vxu od sìulrgh |�

Zo|c� '
-|E�� � |�� o|c�E�� � |c��

� n-|E�� � |�
+6199,

Vl ghv grqqìhv ã fdslwdo lqfhuwdlq vrqw lqfoxhv gdqv 6o
| rx 6?

| / doruv +6199,

grlw íwuh uhpsodfì sdu +6197,1 Vrlw od gìshqvh wrwdoh hq dfwliv prqìwdluhv
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gxudqw od sìulrgh | grqqìh sdu +619:,1

AA| '
&[
�'�

Z?|c�6
o
| '

&[
�'�

Zo|c�6
?
| +619:,

Ghx{ idploohv g*lqglfhv shxyhqw íwuh xwlolvìhv/ E'fc h�f� hw E�fc h'f�1 Gdqv oh

suhplhu fdv/ 'f hvw fdofxoì ã sduwlu gh o*dssur{lpdwlrq glvfuëwh gh o*lqglfh

Glylvld/ hw h�f hvw gìgxlw sdu od sursulìwì gh uìyhuvlelolwì gh o*lqglfh/ f*hvw0

ã0gluh h�fE6
o
�
c6o

f
c Z?

�
c Z?

f
�'fE6

o
�
c6o

f
c Z?

�
c Z?

f
� ' AA�*AAf1 Gdqv oh ghx{lëph

fdv/ f*hvw �f txl hvw fdofxoì/ hw h'f txl vh wurxyh gìgxlw sdu od sursulìwì gh

uìyhuvlelolwì1 Elhq vþu/ gdqv ohv ghx{ fdv/ ghv txdqwlwìv uìhoohv rx qrplqdohv

shxyhqw íwuh xwlolvìhv1 Oh wdeohdx +614, suìvhqwh ohv irupxohv gh fdofxo srxu

fhv ghx{ idploohv g*lqglfhv/ dlqvl txh srxu ohv lqglfhv gxdov hw ghx{ dxwuhv

lqglfhv1 Fhv ghuqlhuv vrqw ohv lqglfhv frqvwuxlwv sdu vrppdwlrq/ hw o*lqglfh

�fxuuhqf| htxlydohqw� gh Urwhpehuj/ Gulvfroo hw Srwhued +4<<4/ 4<<8,1 Fh

ghuqlhu +qrq fdofxoì lfl, d ìwì suìvhqwì frpph xqh dowhuqdwlyh dx{ lqglfhv

Glylvld1 Eduqhww +4<<4, d prqwuì txh vrxv fhuwdlqhv frqglwlrqv/ �.| phvxuh

od vrpph ghv gìshqvhv dfwxdolvìhv suìvhqwhv hw ixwxuhv1 Fhshqgdqw/ fhw lqglfh

hvw ehdxfrxs soxv yrodwloh txh o*lqglfh Glylvld/ hw q*d ìwì tx*dvvh} uduhphqw

xwlolvì1

D sduwlu ghv lqglfhv Glylvld/ Wkhlo +4<9:,/ d gì�ql g*dxwuhv lqglfhv/ qrwdp0

phqw o*lqglfh Wùuqtylvw0Wkhlo gh o*ìyroxwlrq ghv sduwv exgjìwdluhv 7|/ hw ghv

lqglfhv uhsuìvhqwdqw ohv vhfrqgv prphqwv gh o*lqglfh/ f*hvw0ã0gluh od yduldqfh

gx wdx{ gh furlvvdqfh gh o*lqglfh gh txdqwlwì +g|,/ od yduldqfh gx wdx{ gh

furlvvdqfh gh o*lqglfh gh sul{ +a|,/ od yduldqfh gx wdx{ gh furlvvdqfh gh o*lq0

glfh 7| +[|,/ hw od fryduldqfh gx wdx{ gh furlvvdqfh gh o*lqglfh gh sul{ hw ghv

txdqwlwìv +K|,� D sduwlu ghv vhfrqgv prphqwv/ Eduqhww hw Vhuohwlv +4<<3,/ Edu0

qhww/ Mrqhv hw Qhvplwk +4<<9,/ sursrvhqw xq whvw gh glvshuvlrq srxu ìwxglhu

vl fhuwdlqhv k|srwkëvhv gh o*djuìjdwlrq vrqw ylroìhv/ qrwdpphqw o*k|srwkëvh
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Wde1 614= Lqglfhv gh txdqwlwì hw gh sul{

Lqglfh irupxodwlrq
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Uw

gh idleoh vìsdudelolwì1 Lov vxjjëuhqw g*lqfoxuh gdqv ohv prgëohv pdfurìfrqr0

pltxh ohv vhfrqgv prphqwv/ srxu suhqguh frpswh g*ìyhqwxhoohv fruuhfwlrqv1

Ohv vhfrqgv prphqwv/ dlqvl txh 7| vrqw suìvhqwìv sdu oh wdeohdx +615,1

Hq�q/ dydqw gh suìvhqwhu o*dssolfdwlrq hpslultxh/ qrxv h{srvrqv ghx{

sureoëphv vsìfl�txhv ã od frqvwuxfwlrq ghv lqglfhv Wùuqtylvw0Wkhlo1 Oh suh0

plhu frqfhuqh o*hqwuìh g*xq qrxyhdx elhq1 Hq h�hw/ oruvtx*xq qrxyhdx elhq
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Wde1 615= Lqglfh/ hw vhfrqgv prphqwv

Lqglfh irupxodwlrq
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hqwuh ã od gdwh |/ dyhf �c ���|c ���A / ohv txdqwlwìv frqvrppìhv vrqw irufìphqw

qxoohv dydqw fhwwh gdwh srxu fh elhq1 Gdqv fh fdv/ o*lqglfh Glylvld/ qh shxw íwuh

fdofxoì hq |n �/ ã o*lqyhuvh gh o*lqglfh lgìdo gh Ilvkhu1 Glhzhuw +4<;3,/ Glh0

zhuw hw Vplwk +4<<7,/ sursrvhqw xqh vroxwlrq vlpsoh ã fh sureoëph1 Frpph

o*lqglfh lgìdo gh Ilvkhu/ q*hvw sdv vhqvleoh ã o*hqwuìh g*xq qrxyhdx elhq/ lov

vxjjëuhqw g*hvwlphu vxu o*lqwìjudolwì gh od sìulrgh o*lqglfh ghv sul{/ hw o*lqglfh

Wùuqtylvw0Wkhlo gh txdqwlwì gh � ã |��1 Sdu od sursulìwì gh idleoh uìyhuvlelolwì

lo hvw idfloh gh fdofxohu od ydohxu gh o*lqglfh ghv txdqwlwìv gh Ilvkhu hqwuh |��



617 Dssolfdwlrqv hpslultxhv 536

hw |/ txl ghylhqgud doruv od ydohxu pdqtxdqwh gh o*lqglfh Glylvld1

Oh vhfrqg sureoëph dssdudñw oruvtxh o*rq yhxw sdvvhu g*xqh iuìtxhqfh ã

xqh dxwuh1 Glhzhuw +4<;3,/ gì�qlw xqh pìwkrgh jìqìudoh gh frqyhuvlrq ghv

iuìtxhqfhv1 Sdu h{hpsoh/ vl ohv grqqìhv vrqw phqvxhoohv/ hw xqh iuìtxhqfh

dqqxhooh hvw uhtxlvh/ lo hvw srvvleoh g*dssoltxhu od irupxoh +619;,1
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Fhv ghx{ pìwkrghv vrqw hpsor|ìhv gdqv od suìvhqwh ìwxgh1

61715 Dssolfdwlrqv

Qrxv frqvlgìurqv lfl od frqvwuxfwlrq gh ghx{ frxsohv g*lqglfhv E'fc h�f�

srxu ohv dfwliv wurxyìv vìsdudeohv gdqv oh fkdslwuh suìfìghqw1 Qrxv frqvwuxl0

vrqv grqf ghv lqglfhv srxu ohv pìqdjhv/ hw o*hqvhpeoh gh od srsxodwlrq/ srxu

ohv dfwliv frpsulv gdqv P61 D�q g*ìwxglhu od vxsìulrulwì gh o*lqglfh Glylvld

sdu udssruw ã xq dfwli frqvwuxlw sdu vlpsoh vrppdwlrq/ qrxv frpsdurqv ohv

ylwhvvhv gh flufxodwlrq/ rewhqxhv gdqv fhv ghx{ fdv1 Qrxv dqdo|vrqv dxvvl oh

udssruw h{lvwdqw hqwuh fhv ylwhvvhv gh flufxodwlrq/ hw xq gh ohxuv sulqflsdx{

gìwhuplqdqwv/ oh frþw g*rssruwxqlwì gh od gìwhqwlrq gh prqqdlh + h�f,1 Od

iuìtxhqfh hvw wulphvwulhooh1 Qrxv suìvhqwrqv wrxw g*derug o*dqdo|vh srxu ohv

pìqdjhv1

Ohv pìqdjhv

Oh �jxuh +615, dqdo|vh ohv ìyroxwlrqv frppxqhv ghv lqglfhv qrplqdx{/

Glylvld hw vlpsoh vrpph +edvh 433 hq 4<;3,1 Oh eldlv g*djuìjdwlrq/ fdofxoì

frpph oh udssruw hqwuh o*lqglfh vlpsoh vrpph hw o*lqglfh Glylvld +hq (,
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Ilj1 615= Lqglfhv gh txdqwlwìv qrplqdx{/ Glylvld hw dulwkpìwltxh +4<;3@433,/

pìqdjhv1

prqwuh txh vxu wrxwh od sìulrgh/ o*lqglfh vlpsoh vrpph d whqgdqfh ã vxu

ìydoxhu ohv yduldwlrqv gh od irqfwlrq djuìjhdqwh/ hw grqf gh od prqqdlh1 Gh

soxv/ fh eldlv q*hvw sdv frqvwdqw1 Lo hvw furlvvdqw mxvtx*hq 4<;;/ vdqv wrxwh0

irlv h{fìghu 43 (1 Dsuëv fhwwh gdwh/ hw mxvtx*hq 4<<7/ oh eldlv g*djuìjdwlrq

dxjphqwh/ srxu dwwhlqguh txdvlphqw 53 (1 Dfwxhoohphqw/ od whqgdqfh hvw ã

od frqvwdqfh/ dyhf xq eldlv g*hqylurq 45 ( vxu od �q gh sìulrgh1 Od qrq

frqvwdqfh gx eldlv lpsoltxh txh o*lqglfh vlpsoh vrpph qh shxw hq dxfxq fdv

vhuylu g*dssur{lpdwlrq ã o*lqglfh Glylvld1

Lqwìuhvvrqv qrxv pdlqwhqdqw ã od ylwhvvh gh flufxodwlrq gh od prqqdlh/ hq

frpsdudqw xqh ylwhvvh qrupdolvìh fdofxoìh ã sduwlu g*xq lqglfh Glylvld/ hw xqh

ylwhvvh qrupdolvìh fdofxoìh ã sduwlu g*xq lqglfh vlpsoh vrpph +hq orjdulwkph,1

Ohv ghx{ lqglfhv grqqhqw ghv ylwhvvhv rssrvìhv +�jxuh +616,,1 Gdqv oh fdv gh

o*lqglfh vlpsoh vrpph/ od ylwhvvh gh flufxodwlrq hvw vwdeoh mxvtx*hq 4<<61 Dsuëv

fhwwh gdwh/ rq frqvwdwh xqh qhwwh uxswxuh/ sxlv xqh iruwh kdxvvh/ f*hvw0ã0gluh

xqh glplqxwlrq gh od txdqwlwì gh prqqdlh/ sdu udssruw dx SLE hq ydohxu1
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Od ylwhvvh gh flufxodwlrq rewhqxh ã sduwlu gh o*lqglfh Glylvld qh suìvhqwh sdv

xqh whooh uxswxuh/ hooh hvw vwdeoh dxwrxu g*xqh whqgdqfh txdgudwltxh +�W,1 Hq

h�hw/ vl rq uìjuhvvh od ylwhvvh gh flufxodwlrq vxu xqh whqgdqfh txdgudwltxh/

hw vl rq whvwh od vwdwlrqqdulwì ghv uìvlgxv/ od ydohxu gx whvw DGI hvw gh 06/4:

lqgltxdqw od vwdwlrqqdulwì1 Lo h{lvwh xqh irufh gh udssho hqwuh od vìulh hw od

whqgdqfh1

Dqdo|vrqv pdlqwhqdqw od uhodwlrq hqwuh od ylwhvvh gh flufxodwlrq/ hw xq gh

vhv ghwhuplqdqwv/ o*lqglfh gh sul{ gxdo/ txl uhsuìvhqwh oh frþw g*rssruwxqlwì

gh od gìwhqwlrq1 Wkìrultxhphqw/ qrxv qrxv dwwhqgrqv ã xqh uhodwlrq furlv0

vdqwh hqwuh fhv ghx{ sdudpëwuhv1 Soxv oh frþw g*rssruwxqlwì dxjphqwh/ soxv

od gìwhqwlrq gh prqqdlh hvw fkëuh/ hw prlqv rq yd hq gìwhqlu1 Od ylwhvvh gh

flufxodwlrq grlw grqf dxjphqwhu1 Oruvtxh od ylwhvvh gh flufxodwlrq hvw fdofx0

oìh ã sduwlu g*xq lqglfh Glylvld/ �jxuh +617,/ xqh uhodwlrq fodluh/ qrq olqìdluh/

dssdudñw hqwuh fhwwh ghuqlëuh hw o*lqglfh gx frþw g*xvdjh1 Od uhodwlrq hvw frlv0

vdqwh = xqh dxjphqwdwlrq gh o*lqglfh fruuhvsrqg ã xqh kdxvvh gh od ylwhvvh

gh flufxodwlrq1 Hwxglrqv pdlqwhqdqw od uhodwlrq hqwuh od ylwhvvh gh flufxodwlrq

fdofxoìh fhwwh irlv/ ã sduwlu gh o*lqglfh vlpsoh vrpph hw oh frþw g*rssruwxqlwì/

�jxuh +618,1 Lo q*dssdudñw sdv gh uhodwlrq fodluh1 Dlqvl/ vl od ylwhvvh gh flufx0

odwlrq hvw lqvwdeoh/ xqh irqfwlrq gh ghpdqgh gh prqqdlh shxw gl!flohphqw

h{lvwhu1

Hq frpsdudqw ohv ghx{ lqglfhv gh prqqdlh/ lo dssdudlw txh o*lqglfh frqvwuxlw

sdu vlpsoh vrppdwlrq yìklfxoh xq eldlv g*djuìjdwlrq txl q*hvw sdv frqvwdqw

gdqv oh whpsv1 O*lqglfh vlpsoh vrpph yìklfxoh grqf xqh lqirupdwlrq huur0

qìh/ fh txl vh wudgxlw sdu xqh ylwhvvh gh flufxodwlrq dvvh} gl�ìuhqwh gh fhooh

rewhqxh dyhf o*lqglfh Glylvld/ idlvdqw qrwdpphqw dssdudñwuh xqh uxswxuh txl

q*h{lvwh sdv gdqv od uìdolwì1
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Ilj1 616= Ylwhvvh gh flufxodwlrq qrupdolvìh +4<;3@4, +hq orjdulwkph,/ fdofxoìh

ã sduwlu g*xq lqglfh Glylvld/ hw g*xq lqglfh dulwkpìwltxh/ pìqdjhv1

Ilj1 617= Uhodwlrq hqwuh od ylwhvvh gh flufxodwlrq +fdofxoìh ã sduwlu g*xq lqglfh

Glylvld, hw o*lqglfh gh sul{ gxdo +hq orjdulwkph,/ pìqdjhv1
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Ilj1 618= Uhodwlrq hqwuh od ylwhvvh gh flufxodwlrq +fdofxoìh ã sduwlu g*xq lqglfh

dulwkpìwltxh, hw o*lqglfh gh sul{ gxdo +hq orjdulwkph,/ pìqdjhv1

Hqvhpeoh ghv gìwhqwhxuv

Qrxv frqvwuxlvrqv pdlqwhqdqw xq lqglfh Glylvld/ srxu o*hqvhpeoh ghv gì0

whqwhxuv gh prqqdlh/ hw phqrqv od píph dqdo|vh txh srxu ohv pìqdjhv1 Od

�jxuh +619, prqwuh ohv ìyroxwlrqv gh ghx{ lqglfhv qrplqdx{/ hw oh eldlv g*djuì0

jdwlrq gh o*lqglfh vlpsoh vrpph1 Oh eldlv hvw dvvh} idleoh mxvtx*dx plolhx ghv

dqqìhv 4<;31 Dsuëv fhwwh gdwh/ lo dxjphqwh iruwhphqw/ srxu dwwhlqguh 55/8 (

hq 4<<61 Dfwxhoohphqw/ lo hvw gh o*ruguh gh 4;/:8 (1

Frqfhuqdqw od ylwhvvh gh flufxodwlrq gh od prqqdlh +�jxuh +61:,,/ o*xwlolvd0

wlrq ghv lqglfhv dulwkpìwltxhv rx Glylvld grqqhqw/ lfl dxvvl/ xqh lqirupdwlrq

wrwdohphqw gl�ìuhqwh1 Gdqv oh fdv gh o*lqglfh Glylvld/ od ylwhvvh gh flufxod0

wlrq dxjphqwh gh idêrq txdgudwltxh vxu od sìulrgh1 Hooh dxjphqwh fhshqgdqw

prlqv ylwh txh fhooh srxu ohv pìqdjhv1 Oh SLE hq ydohxu furñw grqf soxv ylwh

txh od prqqdlh1 Od ylwhvvh gh flufxodwlrq sdudñw uhodwlyhphqw vwdeoh dxwrxu

gh vd whqgdqfh1 Vl qrxv uìjuhvvrqv od ylwhvvh gh flufxodwlrq vxu xqh whqgdqfh

txdgudwltxh/ xqh frqvwdqwh/ hw whvwrqv od vwdwlrqqdulwì ghv uìvlgxv/ od ydohxu
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Ilj1 619= Lqglfhv gh txdqwlwìv qrplqdx{/ Glylvld hw dulwkpìwltxh +4<;3@433,/

hqvhpeoh ghv gìwhqwhxuv1

gh od vwdwlvwltxh DGI hvw gh 06/741 Ohv uìvlgxv vrqw vwdwlrqqdluhv = Lo | d

vwdelolwì gh od ylwhvvh gh flufxodwlrq dxwrxu gh vd whqgdqfh1 Od ylwhvvh gh

flufxodwlrq fdofxoìh ã sduwlu g*xq djuìjdw vlpsoh vrpph d xq sur�o dvvh} gli0

iìuhqw/ hooh gìfurñw qhwwhphqw mxvtx*hq 4<<6/ gdwh gh uxswxuh/ srxu uhprqwhu

hqvxlwh hw dwwhlqguh xqh ydohxu txdvl qxooh hq �q gh sìulrgh1

Gh idêrq vlplodluh dx fdofxo gh od ylwhvvh gh flufxodwlrq srxu ohv pìqdjhv/

od uxswxuh hvw hqwlëuhphqw fdxvìh sdu oh eldlv g*djuìjdwlrq txl hvw pd{lpdo

srxu fhwwh sìulrgh1

Hq�q/ lqwìuhvvrqv qrxv ã od uhodwlrq hqwuh od ylwhvvh gh flufxodwlrq/ hw

o*lqglfh gxdo gh sul{/ f*hvw0ã0gluh oh frþw g*rssruwxqlwì gh od gìwhqwlrq gh

prqqdlh1 Oruvtxh od ylwhvvh gh flufxodwlrq hvw fdofxoìh ã sduwlu g*xq lqglfh

Glylvld/ xqh uhodwlrq qrq olqìdluh vhpeoh h{lvwhu hqwuh fhv ghx{ yduldeohv1 Hooh

hvw frqiruph ã od wkìrulh/ sxlvtx*xqh kdxvvh gx frþw g*rssruwxqlwì fruuhv0

srqg ã xqh kdxvvh gh od ylwhvvh gh flufxodwlrq1 Frqfhuqdqw od uhodwlrq hqwuh oh

frþw g*rssruwxqlwì hw od ylwhvvh fdofxoìh ã sduwlu g*xq lqglfh vlpsoh vrpph/
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Ilj1 61:= Ylwhvvh gh flufxodwlrq qrupdolvìh +4<;3@4, +hq orjdulwkph,/ fdofx0

oìh ã sduwlu g*xq lqglfh Glylvld/ hw g*xq lqglfh dulwkpìwltxh/ hqvhpeoh ghv

gìwhqwhxuv1

lo q*dssdudñw dxfxqh uhodwlrq fodluh/ vlqrq xqh uhodwlrq lqyhuvh hqwuh od ylwhvvh

gh flufxodwlrq hw oh sul{/ lq�updqw dlqvl od wkìrulh1

D wudyhuv fhv ghx{ looxvwudwlrqv/ lo hvw grqf dssduhqw txh wrxwh dqdo|vh

irqgìh vxu ghv lqglfhv frqvwuxlwv sdu vlpsoh vrppdwlrq/ frqgxlw ã ghv frqfox0

vlrqv huurqìhv/ fh tx*d ghprqwuì o*ìwxgh ghv ylwhvvhv gh flufxodwlrq1

618 Frqfoxvlrq

Gdqv fh fkdslwuh/ qrxv qrxv vrpphv lqwìuhvvìv ã od wkìrulh plfurìfrqr0

pltxh gh o*djuìjdwlrq/ hw hq sduwlfxolhu ã vrq dssolfdwlrq gdqv oh grpdlqh

prqìwdluh1 Soxvlhxuv uìvxowdwv fohiv dssdudlvvhqw1

Dx qlyhdx gh od wkìrulh gh o*djuìjdwlrq/ qrxv dyrqv prqwuì txh od irqf0

wlrq djuìjhdqwh/ hvw vrlw gluhfwhphqw od irqfwlrq g*xwlolwì vìsdudeoh/ vl fhooh

fl hvw krprjëqh gh ghjuì 4/ vrlw soxv jìqìudohphqw od irqfwlrq glvwdqfh1 Lo
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Ilj1 61;= Uhodwlrq hqwuh od ylwhvvh gh flufxodwlrq +fdofxoìh ã sduwlu g*xq lqglfh

Glylvld, hw o*lqglfh gh sul{ gxdo +hq orjdulwkph,/ hqvhpeoh ghv gìwhqwhxuv1

v*hq vxlw/ tx*xq djuìjdw q*d gh vhqv ìfrqrpltxh txh v*lo hvw fdsdeoh g*ds0

sur{lphu od irqfwlrq djuìjhdqwh +pìwkrgh sdudpìwultxh,/ rx ohv yduldwlrqv

gh fhwwh ghuqlëuh +pìwkrgh qrq sdudpìwultxh,1 Gdqv fh ghuqlhu fdv/ o*djuìjdw

hvw frqvwuxlw ã sduwlu g*xq qrpeuh lqglfh1 D sduwlu ghv wudydx{ gh Glhzhuw

+4<:;/ 4<;3,/ qrxv dyrqv prqwuì tx*lo h{lvwdlw ghv fodvvhv g*lqglfhv glwv vxshu0

odwliv/ txl uìsrqgdlhqw ã fh fulwëuh/ oruvtxh od irqfwlrq g*xwlolwì ìwdlw krprjëqh

gh ghjuì 41 Sdu h{hpsoh o*lqglfh lgìdo gh Ilvkhu/ rx o*lqglfh Wùuqtylvw0Wkhlo/

dssur{lpdwlrq hq whpsv glvfuhw gh o*lqglfh Glylvld/ vrqw ghv lqglfhv vxshuod0

wliv1 Sdupl fhv lqglfhv/ lo hvw dxvvl dssdux txh vhxo o*lqglfh Wùuqtylvw0Wkhlo/

uhvwdlw ydodeoh oruvtxh ohv suìiìuhqfhv qh vrqw sdv krprjëqhv gh ghjuì 41 Fhfl

irxuqlw xqh mxvwl�fdwlrq wkìrultxh iruwh srxu vrq xvdjh hpslultxh1 Hq�q/ ohv

lqglfhv dulwkpìwltxhv qh vrqw ydodeohv txl vl wrxv ohv frpsrvdqwv vrqw sduidlwv

vxevwlwxv1

Dx qlyhdx gh od wkìrulh prqìwdluh/ o*k|srwkëvh gh sduidlwh vxevwlwxdel0

olwì ghv dfwliv hvw xqh k|srwkëvh iruwh hw vdqv grxwh luuìdolvwh1 Dlqvl/ frpph
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Ilj1 61<= Uhodwlrq hqwuh od ylwhvvh gh flufxodwlrq +fdofxoìh ã sduwlu g*xq lqglfh

dulwkpìwltxh, hw o*lqglfh gh sul{ gxdo +hq orjdulwkph,/ hqvhpeoh ghv gìwhq0

whxuv1

wrxv ohv dfwliv lqfoxv gdqv xq djuìjdw q*rqw sdv oh píph �srlgv� prqìwdluh/

o*djuìjdw gh prqqdlh frqvwuxlw sdu vlpsoh vrppdwlrq/ yd yìklfxohu xq eldlv

g*djuìjdwlrq1 Hq frpsdudqw ohv ìyroxwlrqv g*xq who djuìjdw/ srxuwdqw frx0

udpphqw hpsor|ì/ dyhf o*ìyroxwlrq g*xq djuìjdw Glylvld/ qrxv dyrqv prqwuì

txh fh eldlv q*ìwdlw sdv frqvwdqw gdqv oh whpsv1 D wlwuh g*h{hpsoh/ srxu wrxv

ohv gìwhqwhxuv gh prqqdlh/ fh eldlv uhsuìvhqwdlw hqylurq 53 ( gh od ydohxu gh

o*lqglfh hq 4<<6 = o*djuìjdw dulwkpìwltxh qh phvxuh grqf sdv od prqqdlh1

Oh idlw tx*xq djuìjdw gh prqqdlh frqvwuxlw sdu vlpsoh vrppdwlrq/ yìkl0

fxoh xqh lqirupdwlrq huurqìh vxu od prqqdlh/ píph vl ohv dfwliv oh frpsrvdqw

vrqw idleohphqw vìsdudeohv/ d grqqì qdlvvdqfh ã xqh fulwltxh frqqxh vrxv oh

qrp gh fulwltxh gh Eduqhww1 Fhwwh fulwltxh/ vwlsxoh tx*lo h{lvwh xqh lqfrkì0

uhqfh hqwuh od wkìrulh plfurìfrqrpltxh gh o*djuìjdwlrq/ hw od idêrq grqw vrqw

h�hfwlyhphqw frqvwuxlwv ohv djuìjdwv gh prqqdlh1 Fhwwh fulwltxh hvw h{wuíph0

phqw iruwh1 Hooh uhphw wrxw g*derug hq fdxvh ohv frqfoxvlrqv g*ìwxghv xwlolvdqw
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gh whov djuìjdwv/ fhv ghuqlëuhv xwlolvdqw xqh phvxuh huurqìh gh od prqqdlh1

Hooh txhvwlrqqh gh soxv wrxwh srolwltxh prqìwdluh edvìh vxu oh frqwu÷oh g*xq

djuìjdw frpph P61 Hq�q/ hooh irxuqlw xqh h{solfdwlrq gh o*dssduhqw uhoåfkh0

phqw gx olhq hqwuh od prqqdlh hw ohv judqghxuv pdfurìfrqrpltxhv/ frpph

oh SLE hw o*lq dwlrq/ frqvwdwì gdqv ehdxfrxs gh wudydx{ hpslultxhv1 O*ìwdsh

vxlydqwh ghylhqw grqf o*ìwxgh gh fh olhq/ ã sduwlu g*xqh phvxuh gh od prqqdlh

frkìuhqwh dyhf od wkìrulh plfurìfrqrpltxh1



Wurlvlëph sduwlh

Lpsolfdwlrqv

pdfur0ìfrqrpltxhv
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Fkdslwuh 7

Od fdxvdolwì prqqdlh0sul{/

prqqdlh0uhyhqx

714 Lqwurgxfwlrq

Ghsxlv ohv duwlfohv irqgdwhxuv gh Vlpv +4<:5/ 4<;3,/ od soxsduw ghv wud0

ydx{ hpslultxhv fkhufkdqw ã ìwxglhu oh olhq hqwuh od prqqdlh hw ohv sul{/ hw

od prqqdlh hw oh uhyhqx qdwlrqdo/ rqw xwlolvì ghv whvwv gh fdxvdolwì ã od Judq0

jhu +4<9<,/ hq hqylurqqhphqw elydulì rx pxowlydulì1 Dx frhxu gx sureoëph/

vrqw ã od irlv od mxvwl�fdwlrq hpslultxh gx frqwu÷oh g*xq djuìjdw odujh gh

prqqdlh srxu vrq olhq dyhf o*lq dwlrq +Wuhfurfl hw Yhjd +5333,, hw od qhxwud0

olwì4/ rx vxshu0qhxwudolwì gh od prqqdlh1 Fhshqgdqw/ frpph o*rqw qrwì Vwrfn

hw Zdwvrq +4<;<,/ gdqv fh jhquh gh olwwìudwxuh/ ghv fkhufkhxuv xwlolvdqw ghv

vsìfl�fdwlrqv oìjëuhphqw gl�ìuhqwhv/ rqw derxwl ã ghv frqfoxvlrqv sduirlv rs0

srvìhv1 Fhfl/ qrwdpphqw dx qlyhdx gx olhq hqwuh od prqqdlh hw oh uhyhqx1

Srxu uìvrxguh fhwwh dssduhqwh lqvwdelolwì ghv uìvxowdwv/ hw uhvwdxuhu xq who

olhq/ ohv dxwhxuv sursrvhqw g*ìwxglhu od fdxvdolwì dyhf ghv yduldeohv dmxvwìhv

4Yrlu Sdqwlqnlq +4<;<,1

547



714 Lqwurgxfwlrq 548

gh ohxu whqgdqfh1 Pdlv fhfl d dxvvl ìwì uhplv hq txhvwlrq sdu Kdihu hw Nxwdq

+4<<:,1

Soxv jìqìudohphqw/ fhwwh lqvwdelolwì ghv uìvxowdwv shxw íwuh h{soltxìh sdu

od fulwltxh gh Eduqhww/ soxw÷w txh sdu ghv frqvlgìudwlrqv sxuhphqw ìfrqrpì0

wultxhv1 Od fulwltxh gh Eduqhww/ gì�qlh sdu Fku|vwdo hw PdfGrqdog +4<<7, hvw

edvìh vxu xqh rssrvlwlrq hqwuh od wkìrulh plfurìfrqrpltxh gh o*djuìjdwlrq/

hw od idêrq grqw vrqw h�hfwlyhphqw frqvwuxlwv ohv djuìjdwv gh prqqdlh1 Hq

g*dxwuhv whuphv/ frpph oh uhpdutxhqw Ehorqjld hw Fku|vwdo +4<<4,/ lo h{lvwh

ghx{ sureoëphv pdmhxuv dvvrflìv dx{ djuìjdwv frqvwuxlwv sdu ohv edqtxhv fhq0

wudohv1 Suhplëuhphqw/ ohv dfwliv lqfoxv gdqv o*djuìjdw qh vrqw sdv irufìphqw

idleohphqw vìsdudeohv1 Ghx{lëphphqw/ od vrppdwlrq q*hvw ydodeoh txh vl ohv

dfwliv vrqw sduidlwv vxevwlwxwv/ fh txl hvw xqh k|srwkëvh wuëv iruwh1 Dlqvl/ ohv

djuìjdwv frqvwuxlwv sdu vrppdwlrq qh irxuqlvvhqw sdv xqh erqqh phvxuh gh

od prqqdlh1 Fhwwh fulwltxh hvw wuëv iruwh sxlvtx*hooh uhphw hq fdxvh ohv frqfox0

vlrqv gh od olwwìudwxuh xwlolvdqw gh whov djuìjdwv gdqv ohv whvwv gh fdxvdolwì1

Gdqv fh fkdslwuh/ qrxv xwlolvrqv ohv uìvxowdwv gh od sduwlh suìfìghqwh hq

whuph gh vìsdudelolwì hw g*djuìjdwlrq/ d�q gh suhqguh hq frpswh od fulwltxh gh

Eduqhww1 F*hvw0ã0gluh/ srxu ohv dfwliv txl vrqw udwlrqdolvìv sdu od irqfwlrq gh

vrxv g*xwlolwì prqìwdluh/ qrxv frqvwuxlvrqv xq lqglfh Glylvld1 Qrxv ìwxglrqv

doruv oh frqwhqx hq lqirupdwlrq gh fhw lqglfdwhxu hq xwlolvdqw ghv whvwv gh

fdxvdolwì ã od Judqjhu1

Frpph wrxwhv ohv vìulhv g*lqwìuíw vrqw qrq vwdwlrqqdluhv/ ohv whvwv gh fdx0

vdolwì vrqw frqgxlwv gdqv xq fdguh YHFP +Yhfwru Huuru Fruuhfwlqj Prgho,

hq xwlolvdqw od surfìgxuh gìyhorssìh sdu Wrgd hw Skloolsv +4<<6/ 4<<7, txl

shuphw gh gl�ìuhqflhu hqwuh ohv h�hwv gh frxuw hw orqj whuph1 Vrqw dmrxwìv

gdqv o*dqdo|vh ghx{ wdx{ g*lqwìuíw/ xq wdx{ gh frxuw whuph/ hw xq wdx{ gh

orqj whuph1 Rxwuh oh idlw txh fhv ghx{ wdx{ ìodujlvvhqw o*hqvhpeoh ghv lq0
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irupdwlrqv glvsrqleohv/ lqfoxuh xq wdx{ gh frxuw whuph shuphw g*ìwxglhu oh

fdudfwëuh frqwu÷odeoh gh o*djuìjdw1 Fhod shuphw dxvvl gh gìwhuplqhu od yduldeoh

dssdudlvvdqw frpph od irufh prwulfh gx v|vwëph1

Wurlv YHFP vrqw hvwlpìv1 Gdqv oh suhplhu qrxv qrxv lqwìuhvvrqv dx{

uhodwlrqv hqwuh oh uhyhqx qdwlrqdo qrplqdo/ od prqqdlh qrplqdoh hw ohv sul{1 Oh

vhfrqg/ uhsuhqg ohv yduldeohv gx suìfìghqw/ ã o*h{fhswlrq gx uhyhqx qdwlrqdo/

txl hvw gì dwì sdu xq lqglfh gh sul{1 Hq�q/ gdqv oh ghuqlhu YHFP/ od pdvvh

prqìwdluh hvw dxvvl glylvìh sdu xq lqglfh gh sul{1 Ohv sulqflsdx{ uìvxowdwv

vrqw ohv vxlydqwv = +4, Od prqqdlh qrplqdoh fdxvh ohv sul{ vxu oh frxuw hw orqj

whuph +5, Oh uhyhqx fdxvh od prqqdlh gdqv ohv wurlv prgëohv +6, Fh olhq hvw

elodwìudo vl od prqqdlh hw oh uhyhqx vrqw wrxv ohv ghx{ hq whuphv uìhov rx hq

whuphv qrplqdx{ +7, Oh wdx{ g*lqwìuíw gh frxuw whuph vhpeoh íwuh od irufh

prwulfh ghv wurlv v|vwëphv1

Fh fkdslwuh hvw rujdqlvì dlqvl1 Qrxv suìvhqwrqv gdqv xqh suhplëuh vhfwlrq/

gh idêrq v|qwkìwltxh/ ohv sulqflsdx{ uìvxowdwv g*ìwxghv d|dqw dqdo|vìhv ohv

uhodwlrqv gh fdxvdolwì hqwuh od prqqdlh/ oh uhyhqx hw ohv sul{1 Gdqv od vhfwlrq

vxlydqwh/ qrxv gì�qlvvrqv od fdxvdolwì dx vhqv gh Judqjhu/ hw ohv surfìgxuhv

gh whvwv hq hqylurqqhphqw YHFP1 Hq�q od ghuqlëuh vhfwlrq suìvhqwh wurlv

dssolfdwlrqv hpslultxhv frqfhuqdqw od fdxvdolwì hqwuh od prqqdlh hw ohv sul{/

hw oh prqqdlh hw o*dfwlylwì1 Frpph ohv edqtxhv fhqwudohv qh vrqw lqwìuhvvìhv

txh sdu oh vxlyl g*xq djuìjdw gh prqqdlh srxu wrxv ohv gìwhqwhxuv gh prqqdlh/

vhxo fh ghuqlhu hvw frqvlgìuì1
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715 Od fdxvdolwì prqqdlh0sul{/ prqqdlh0uhyhqx =

xqh uhyxh gh od olwwìudwxuh

Gdqv fhwwh vhfwlrq/ qrxv dyrqv wurlv remhfwliv = +4, suìvhqwhu ohv uìvxowdwv

v|qwkìwltxhv g*ìwxghv hpslultxhv d|dqw ìwxglì oh olhq hqwuh od prqqdlh hw

o*dfwlylwì/ od prqqdlh hw ohv sul{/ +5, v*lqwìuhvvhu dx{ pìwkrghv hpsor|ìhv/

+6, phwwuh sduwlfxolëuhphqw hq dydqw ohv ìwxghv d|dqw hpsor|ì ghv djuìjdwv

Glylvld1

Wrxv ohv prgëohv pdfurìfrqrpltxhv/ v*dffrughqw srxu uhfrqqdñwuh txh

od prqqdlh hvw oh gìwhuplqdqw pdmhxu/ dx prlqv ã orqj whuph/ gx qlyhdx

ghv sul{1 Lo q*h{lvwh sdv xq who frqvhqvxv frqfhuqdqw ohv olhqv hqwuh prqqdlh

hw dfwlylwì1 Vl ehdxfrxs g*ìfrqrplvwhv shqvhqw tx*ã orqj whuph od prqqdlh

hvw suredeohphqw qhxwuh +sdv g*h�hwv uìhov,/ lo | d xqh lqfhuwlwxgh vxu od

qrq qhxwudolwì gh frxuw whuph/ plvh hq dydqw gh idêrq hpslultxh sdu ohv

prqìwdulvwhv +qrwdpphqw Iulhgpdq hw Vfkzduw} +4<96,,/ hw frqwuhglwh sdu

ohv ìfrqrplvwhv nh|qìvlhqv1 Dlqvl/ od fdxvdolwì hqwuh od prqqdlh hw ohv sul{ d

ìwì uhodwlyhphqw prlqv ìwxglìh txh od fdxvdolwì hqwuh od prqqdlh hw oh uhyhqx/

grqw o*hqmhx wkìrultxh ìwdlw soxv lpsruwdqw1

Txdwuh pìwkrghv rqw ìwì hpsor|ìhv srxu ìwxglhu fhv olhqv = fruuìodwlrqv/

fdxvdolwì dx vhqv gh Judqjhu/ whvwv gh qhxwudolwì hw prgëoh YDU vwuxfwx0

uhov1 Od soxv vlpsoh/ hw od suhplëuh/ d grqf ìwì gh uhfrxulu ã ghv fdofxov gh

fruuìodwlrq hqwuh ohv yduldeohv g*lqwìuíwv1 Píph vl o*xwlolvdwlrq gh o*rsìudwhxu

fruuìodwlrq shxw vh uìyìohu h{wuíphphqw wurpshxu gdqv oh fdv gh vìulhv qrq

vwdwlrqqdluhv/ fhv ìwxghv rqw hx srxu pìulwh gh sruwhu o*dwwhqwlrq ghv ìfrqr0

plvwhv vxu oh u÷oh gh od prqqdlh hq pdfur ìfrqrplh1 Fhshqgdqw/ fruuìodwlrq

qh vljql�h sdv fdxvdolwì1

Srxu ìwxglhu od fdxvdolwì/ ghx{ pìwkrghv rqw ìwì vxjjìuìhv1 Suhplëuhphqw/
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oh uhfrxuv ã o*ìtxdwlrq gh V| Orxlv/ Ghx{lëphphqw ohv whvwv gh fdxvdolwì ã od

Judqjhu gdqv xq hqylurqqhphqw YDU1

O*ìtxdwlrq gh V| Orxlv uholh od prqqdlh qrplqdoh dx SLE qrplqdo/ doruv

txh ohv whvwv gh fdxvdolwì irxuqlvvhqw xq fdguh ehdxfrxs soxv frpsohw srxu

o*ìwxgh ghv skìqrpëqhv prqìwdluhv1 Lov rqw ìwì/ ã fh wlwuh odujhphqw soxv

hpsor|ìv1 Lo d fhshqgdqw ìwì qrwì txh ohv whvwv gh fdxvdolwì q*ìwdlhqw jìqìud0

ohphqw sdv xwlolvdeohv hq whuph gh srolwltxh prqìwdluh/ dlqvl d ìwì lqwurgxlw

xq dxwuh rxwlo = ohv YDU glwv vwuxfwxuhov1 Gdqv fhwwh vhfwlrq/ vhxohv ohv wurlv

suhplëuhv pìwkrghv vrqw ìwxglìhv1 Ohv YDU vwuxfwxuhov +Eodqfkdug hw Txdk

+4<;<,,/ fruuhvsrqgdqw ã xqh sureoìpdwltxh gh srolwltxh prqìwdluh/ vruwhqw

gx suìvhqw remhw gh fhwwh wkëvh hw qh vrqw sdv suìvhqwìv1 Hq�q/ ìwdqw grqqì

od wdlooh gh od olwwìudwxuh gìglìh dx{ whvwv gh fdxvdolwì/ qrxv qrxv eruqhurqv

ã qh suìvhqwhu txh ghv uìvxowdwv v|qwkìwltxhv/ g*duwlfohv fohiv1

Klvwrultxhphqw/ ohv olhqv hqwuh od prqqdlh/ ohv sul{ hw o*dfwlylwì/ rqw grqf

ìwì wrxw g*derug ìwxglìv hq xwlolvdqw ghv fruuìodwlrqv1 Iulhgpdq hw Vfkzduw}

+4<96, rqw ìwì ohv suhplhuv ã dssoltxhu fhwwh pìwkrgh/ hw ã phwwuh hq ìyl0

ghqfh ohv olhqv hqwuh od prqqdlh hw ohv f|fohv uìhov1 Vxu grqqìhv dpìulfdlqhv

frxyudqw xqh sìulrgh g*hqylurq fhqw dqv/ lov rqw prqwuì tx*xq fkdqjhphqw

gdqv oh wdx{ gh furlvvdqfh gh od prqqdlh/ ìwdlw vxlyl sdu xqh prgl�fdwlrq gh

o*dfwlylwì uìhooh1 Hq sduwlfxolhu/ xqh dffìoìudwlrq gx wdx{ gh furlvvdqfh gh od

prqqdlh ìwdlw vxlylh sdu xqh kdxvvh gh o*dfwlylwì uìhooh/ hw lqyhuvhphqw1 D sdu0

wlu gh fh frqvwdw/ Iulhgpdq hw Vfkzduw} +4<96, rqw vxjjìuì txh ohv yduldwlrqv

gx wdx{ gh furlvvdqfh gh od prqqdlh fdxvdlhqw o*dfwlylwì uìhooh1 Soxv uìfhp0

phqw/ PfFdqgohvv hw Zhehu +4<<8,/ xwlolvdqw ghv grqqìhv srxu fhqw gl{ sd|v/

frxyudqw hqylurq wuhqwh dqqìhv rqw uhplv hq fdxvh fhwwh frqfoxvlrq1 Srxu hx{/

lo q*h{lvwh dxfxqh ìylghqfh hpslultxh g*xq olhq hqwuh oh wdx{ gh furlvvdqfh gh

od prqqdlh hw oh wdx{ gh furlvvdqfh gh o*ìfrqrplh uìhooh1 Nruphqgl hw Phjxluh
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+4<;7, dlqvl txh Jhzhnh +4<;9, suìvhqwhqw ohv píphv ìylghqfhv hpslultxhv1

Hq fh txl frqfhuqh ohv fruuìodwlrqv hqwuh od prqqdlh hw ohv sul{/ lo h{lvwh xq

frqvhqvxv ehdxfrxs soxv iruw1 Hq h�hw od pdmrulwì ghv ìwxghv vxjjëuhqw xqh

fruuìodwlrq yrlvlqh gh 4 hqwuh o*lq dwlrq hw oh wdx{ gh furlvvdqfh gh od pdvvh

prqìwdluh1 Sdu h{hpsoh/ PfFdqgohvv hw Zhehu +4<<8, udssruwhqw ghv fruuì0

odwlrqv doodqw gh 3/<5 ã 3/<9/ gìshqgdqw gh od gì�qlwlrq gh od pdvvh prqìwdluh

hpsor|ìh1 Fhv fruuìodwlrqv rqw ìwì orjltxhphqw dqdo|vìh gdqv oh fdguh gh od

wkìrulh txdqwlwdwlyh gh od prqqdlh1

Oh fdofxo ghv fruuìodwlrqv d fhshqgdqw ghx{ olplwdwlrqv pdmhxuhv1 Suhplë0

uhphqw/ lo q*hvw ydolgh txh vl ohv vìulhv vrqw lqwìjuìhv g*ruguh 3 > hq h�hw vl ohv

vìulhv vrqw vwdwlrqqdluhv/ o*rsìudwhxu fruuìodwlrq q*hvw soxv ydolgh/ uhqyr|dqw

od soxsduw gx whpsv ghv ydohxuv surfkhv gh 4 +�vsxulrxv fruuhodwlrqv�,1 Vxu

fhwwh edvh/ Ilvkhu hw Vhdwhu +4<<6, uhphwwhqw hq fdxvh ohv ìwxghv xwlolvdqw

ghv fruuìodwlrqv vxu ghv vìulhv qrq vwdwlrqqdluhv1 Ghx{lëphphqw/ fruuìodwlrq

qh vljql�h sdv fdxvdolwì1 Hq h�hw/ fh q*hvw sdv sdufh tx*xqh vìulh hvw fruuìoìh

dyhf xqh dxwuh vìulh/ txh fhwwh vìulh fdxvh o*dxwuh1 Sdu h{hpsoh/ vxssrvrqv

tx*xqh edqtxh fhqwudoh sxlvvh lq xhqfhu o*dfwlylwì sdu oh eldlv gh wdx{ g*lqwì0

uíw/ hw txh od prqqdlh vrlw fdxvìh sdu ohv wdx{ g*lqwìuíw hw o*dfwlylwì1 Gdqv fh

fdv/ od prqqdlh hw o*dfwlylwì vhurqw fruuìoìhv/ pdlv od prqqdlh qh fdxvhud sdv

o*dfwlylwì1 Fh vhud soxw÷w o*dfwlylwì txl fdxvhud od prqqdlh/ frpph vxjjìuì

sdu Wrelq +4<:3, hw Nlqj hw Sorvvhu5 +4<;7,1

Od suhplëuh whqwdwlyh srxu ìwxglhu ohv olhqv gh fdxvdolwì hqwuh od prqqdlh

hw o*dfwlylwì/ hvw gxh ã Iulhgpdq hw Phlvhopdq +4<96,1 Fhv ghuqlhuv/ rqw sur0

srvì g*ìwxglhu od fdxvdolwì hqwuh od prqqdlh qrplqdoh hw oh uhyhqx qrplqdo/

5Yrlu dxvvl Frohpdq +4<<9,1
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hq vh vhuydqw gh o*ìtxdwlrq +714, frqqxh vrxv oh qrp g*ìtxdwlrq gh V| Orxlv1

+?| ' S n
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@��|3� n
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K�6|3� n
?[
�'f

��5|3� n �| +714,

dyhf =

+?| G o*dfwlylwì qrplqdoh/

6|3� G od prqqdlh qrplqdoh/

�| G xqh yduldeoh grqw rq yhxw whvwhu o*lq xhqfh uhodwlyh vxu o*dfwlylwì sdu

udssruw ã od prqqdlh/

5|3� G xq hqvhpeoh g*lqirupdwlrqv frqvwlwxì gh yduldeohv g*lqwìuíw srxu

h{soltxhu o*dfwlylwì qrplqdoh1

Fhwwh ìtxdwlrq uholh o*dfwlylwì dx{ ydohxuv sdvvìhv hw suìvhqwhv gh od prq0

qdlh/ dlqvl tx*dx{ ydohxuv sdvvìhv hw suìvhqwhv g*dxwuhv yduldeohv g*lqwìuíw

srxydqw h{soltxhu o*dfwlylwì1 O*lq xhqfh gh od prqqdlh vxu o*dfwlylwì hvw doruv

ìwxglìh hq whvwdqw od vljql�fdwlylwì ghv frh!flhqwv K�1

Iulhgpdq hw Phlvhopdq +4<96, rqw uhsruwì xqh iruwh lq xhqfh gh od prq0

qdlh vxu o*dfwlylwì/ srxu ohv Hwdwv0Xqlv1 Ghv frqfoxvlrqv vlplodluhv vrqw wurx0

yìhv sdu Dqghuvhq hw Mrugrq +4<9;, hw Fduovrq +4<:;,1 Fku|vwdo hw PfGrqdog

+4<<7, hvwlphqw o*ìtxdwlrq +714, srxu xq jurxsh gh vhsw sd|v/ hw srxu gli0

iìuhqwhv phvxuhv gh prqqdlh = xq djuìjdw frqvwuxlw sdu vlpsoh vrppdwlrq/

o*djuìjdw FH gh Urwhpehuj/ Gulvfroo hw Srwhued +4<<4/ 4<<8, hw o*djuìjdw

Glylvld1 Lov vrxoljqhqw ohv olhqv hqwuh od prqqdlh qrplqdoh hw o*dfwlylwì1 Lov

prqwuhqw dxvvl txh/ srxu od soxsduw ghv sd|v ìwxglìv/ ohv djuìjdwv Glylvld rqw

xq frqwhqx hq lqirupdwlrqv txl hvw vxsìulhxu dx{ dxwuhv djuìjdwv1

Elhq txh odujhphqw xwlolvìh/ o*ìtxdwlrq gh V| Orxlv srvh wrxwhirlv xq sur0

eoëph dx qlyhdx gh od vwdwlrqqdulwì ghv vìulhv1 Lo oxl d dlqvl ìwì suìiìuìh xqh

dssurfkh soxv jìqìudoh = od fdxvdolwì dx vhqv gh Judqjhu/ lqwurgxlwh sdu Vlpv

+4<:5,1 Xqh yduldeoh % fdxvh/ dx vhqv gh Judqjhu xqh yduldeoh +/ vl dmrxwhu ghv
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ydohxuv sdvvìhv gh % dx{ ydohxuv sdvvìhv gh +/ shuphw g*dpìolruhu od suìylvlrq

gh +/ f*hvw0ã0gluh vl ohv frh!flhqwv @� gh o*ìtxdwlrq +715, vrqw vljql�fdwlyhphqw

gl�ìuhqwv gh }ìur1

+| ' Sn
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�'�

@�%|3� n
?[
�'�

K�+|3� n
?[
�'�

��5|3� n �| +715,

dyhf =

+| G od yduldeoh fdxvìh/

%| G od yduldeoh fdxvdoh/

5| G o*hqvhpeoh g*lqirupdwlrqv1

D sduwlu g*xq YDU elydulì/ uholdqw od prqqdlh hw oh SLE qrplqdo/ Vlpv

+4<:5, d prqwuì txh od prqqdlh fdxvdlw o*dfwlylwì/ hq xwlolvdqw ghv grqqìhv

srxu ohv Hwdwv0Xqlv1 Qìdqprlqv/ o*ìwxgh gh Vlpv +4<;3,/ vxjjëuh txh fhwwh

uhodwlrq hvw ehdxfrxs prlqv qhwwh/ oruvtx*xq hqvhpeoh g*lqirupdwlrq irupì

ghv sul{ hw g*xq wdx{ g*lqwìuíw hvw dmrxwì1 Nlqj hw Sorvvhu +4<;7, frqfoxhqw

tx*hq idlw/ oh vhqv gh fdxvdolwì yd gh o*dfwlylwì yhuv od prqqdlh hw qrq o*lqyhuvh1

Fkulvwldqr hw Omxqjtylvw +4<;;,/ rqw hvvd|ì g*lqwhusuìwhu fhwwh dssduhqwh lq0

vwdelolwì ghv uìvxowdwv1 Srxu hx{/ ohv whvwv vrqw wuëv vhqvleohv ã o*xwlolvdwlrq gh

yduldeohv hq qlyhdx rx hq gl�ìuhqfh1

Vwrfn hw Zdwvrq +4<;<, rqw uhmhwì fhwwh lgìh1 Oh sureoëph/ ã ohxu dylv uì0

vlgh gdqv od idêrq grqw vrqw sulvhv hq frpswh ohv whqgdqfhv gdqv ohv yduldeohv

prqìwdluhv1 Lov prqwuhqw tx*xwlolvhu ghv yduldeohv dmxvwìhv gh ohxuv whqgdqfhv/

shuphw gh uhvwdxuhu o*lq xhqfh gh od prqqdlh vxu oh uhyhqx/ lq xhqfh txl vhp0

eodlw v*íwuh prgl�ìh vxu od �q gh sìulrgh1

Fhwwh frqfoxvlrq hvw wrxwhirlv uhplvh hq fdxvh sdu Kdihu hw Nxwdq +4<<:,

txl vxjjëuhqw txh ohv whvwv gh fdxvdolwì vrqw hq idlw wuëv vhqvleohv dx{ sursulì0

wìv vwdwlvwltxhv ghv vìulhv/ hw soxv sduwlfxolëuhphqw hq whuph g*lqwìjudwlrq1

Dlqvl/ vl o*rq srvh o*k|srwkëvh txh ohv yduldeohv vrqw vwdwlrqqdluhv dxwrxu
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g*xqh whqgdqfh/ od prqqdlh fdxvhud w|sltxhphqw o*dfwlylwì srxu ohv Hwdwv0

Xqlv1 Dx frqwudluh/ vl ohv vìulhv vrqw vwdwlrqqdluhv hq gl�ìuhqfh/ doruv o*dfwlylwì

fdxvhud od prqqdlh1

Kd|r +4<<;, uhsuhqg fhwwh fulwltxh hw whvwh od fdxvdolwì hqwuh od prqqdlh

uìhooh hw o*dfwlylwì uìhooh gdqv xq YDU pxowlydulì/ srxu xq hqvhpeoh gh sd|v1

O*hqvhpeoh g*lqirupdwlrq ìwdqw uhsuìvhqwì sdu xq wdx{ g*lqwìuíw hw xq lqglfh

gh sul{1 Vhxov ohv Hwdwv0Xqlv gdqv o*hqvhpeoh ghv sd|v ìwxglìv/ suìvhqwhqw

xqh uhodwlrq gh fdxvdolwì fodluh hw xqlodwìudoh gh od prqqdlh yhuv o*dfwlylwì

+yrlu dxvvl Gdylv hw Wdqqhu +4<<:,,1 Lo wurxyh ìjdohphqw txh ohv uìvxowdwv

ghv whvwv ydulhqw g*xq sd|v ã o*dxwuh/ pdlv txh jìqìudohphqw/ od fdxvdolwì

prqqdlh0uhyhqx hvw uhmhwìh1 Gdqv ohv uduhv fdv rü fhwwh ghuqlëuh dssdudñw/ hooh

hvw elodwìudoh1

Qìdqprlqv/ ghx{ fulwltxhv vrqw dvvrflìhv dx{ ìwxghv suìvhqwìhv mxvtx*lfl =

xqh fulwltxh pìwkrgrorjltxh/ hw xqh fulwltxh olìh dx{ djuìjdwv hx{0píphv1

Wrxw g*derug/ dx qlyhdx pìwkrgrorjltxh/ píph vl ohv sursulìwìv vwdwlv0

wltxhv ghv vìulhv vrqw sulvhv hq frpswh/ fhv ìwxghv qìjoljhqw xqh srvvleoh

frlqwìjudwlrq1 Fhfl frqgxlw ã qìjoljhu ohv h�hwv gh orqj hw gh frxuw whuph/

fh txl uìgxlw od sxlvvdqfh ghv whvwv1 Hq h�hw/ vl ohv vìulhv vrqw frlqwìjuìhv

xq YDU hq gl�ìuhqfhv suhplëuhv frqvwlwxh xqh pdxydlvh dssur{lpdwlrq gx

surfhvvxv jìqìudwhxu gh grqqìhv1 O*h{whqvlrq ghv whvwv gh fdxvdolwì gdqv xq

fdguh YHFP d qrwdpphqw ìwì frqvlgìuìh sdu Prvfrql hw Jldqqlql +4<<5,/

Wrgd hw Skloolsv +4<<6/ 4<<7, hw Wrgd hw \dpdprwr +4<<8,1 Wuhfurfl hw Yhjd

+5333, dssoltxhqw ohv pìwkrgrorjlhv gh Wrgd hw Skloolsv +4<<6/ 4<<7, hw Wrgd0

\dpdprwr +4<<8, d�q g*ìwxglhu oh olhq gh fdxvdolwì hqwuh od prqqdlh hw o*lq0

 dwlrq vxu od }rqh hxur1 Dx vhxlo kdelwxho/ od qrq0fdxvdolwì hvw dffhswìh/ fh

txl grlw soxv íwuh lqwhusuìwì frpph ìwdqw gx ã o*kìwìurjìqhlwì ghv frpsru0

whphqwv vxu od }rqh1 Elnnhu +4<<;,/ xwlolvh od pìwkrgrorjlh gh Jldqlqql hw
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Prvfrql +4<<5,/ txl frqvlvwh ã whvwhu od fdxvdolwì hq eorf/ hw v*lqwìuhvvh ã od

uhodwlrq hqwuh od prqqdlh hw o*dfwlylwì uìhooh srxu txdwuh sd|v gh od }rqh hxur1

Lo frqfoxw ã od qrq h{lvwhqfh g*xqh uhodwlrq gh fdxvdolwì hqwuh od prqqdlh hw

o*dfwlylwì uìhooh vxu oh orqj whuph +qhxwudolwì gh od prqqdlh, srxu o*Doohpdjqh1

Qìdqprlqv/ ohv uìvxowdwv vrqw plwljìv srxu ohv dxwuhv sd|v/ srxu ohvtxhov xq

h�hw srvlwli/ pdlv idleoh/ shxw íwuh plv hq dydqw1

Hqvxlwh/ dx qlyhdx ghv djuìjdwv/ wrxwhv fhv ìwxghv xwlolvhqw ghv djuìjdwv

frqvwuxlwv sdu vlpsoh vrppdwlrq hw lqfrusruhqw grqf xqh huuhxu gh phvxuh

furlvvdqwh dyhf oh qlyhdx g*djuìjdwlrq1

Lo q*h{lvwh/ ã qrwuh frqqdlvvdqfh/ tx*xqh vhxoh ìwxgh furlvdqw fhv ghx{

fulwëuhv/ fhooh gh Fku|vwdo hw Pdf Grqdog +4<<7,1 Srxu xq jurxsh gh sd|v/

fhv ghuqlhuv whvwhqw od fdxvdolwì gdqv xq fdguh YHFP1 Lov rqw srxu remhfwli ã

od irlv g*ìwxglhu vl oh frqwhqx hq lqirupdwlrq g*xq djuìjdw Glylvld hvw vxsìulhxu

ã xq djuìjdw vlpsoh vrpph/ hw g*ìwxglhu oh olhq hqwuh od prqqdlh hw oh SLE1 Lov

frqfoxhqw txh jìqìudohphqw/ ohv djuìjdwv Glylvld yìklfxohqw xqh lqirupdwlrq

vxsìulhxuh1 Sdu h{hpsoh/ gdqv oh fdv ghv Hwdwv0Xqlv dx vhxlo gh 8(/ xq djuìjdw

Glylvld qrplqdo fdxvh o*dfwlylwì uìhooh/ doruv txh od fdxvdolwì dx vhxlo gh 43(

srxu xq djuìjdw vlpsoh vrpph hvw uhmhwìh1 Jìqìudohphqw hq fh txl frqfhuqh

ohv olhqv prqqdlh gdqv ohv dxwuhv sd|v/ ohv uìvxowdwv vrqw dvvh} ydulìv = lq xhqfh

qhwwh srxu ohv Hwdwv0Xqlv/ sdv g*lq xhqfh srxu o*Doohpdjqh/ oh Fdqdgd rx oh

Mdsrq1

G*dxwuhv ìwxghv rqw dxvvl xwlolvì ghv djuìjdwv Glylvld gdqv ohv whvwv gh fdx0

vdolwì pdlv qìjoljhqw o*dvshfw ìfrqrpìwultxh1 Urwhpehuj/ Gulvfroo hw Srwhued

+4<<4/ 4<<8, hq xwlolvdqw ohv djuìjdwv Glylvld hw FH prqwuhqw txh od prqqdlh

qrplqdoh fdxvh o*dfwlylwì uìhooh srxu ohv Hwdwv0Xqlv1 Ehorqjld +4<<9, ìwhqg ohv

wudydx{ gh Iulhgpdq hw Nxwwqhu +4<<5/ 4<<6,1 Fhv ghuqlhuv rqw prqwuì txh

o*ìwxgh gh Vwrfn hw Zdwvrq +4<;<, hvw lqydolgìh oruvtxh o*rq fkdqjh o*hqvhpeoh
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g*lqirupdwlrq1 Ehorqjld +4<<9,/ hq uhpsodêdqw o*lqglfh vlpsoh vrpph sdu xq

lqglfh Glylvld/ prqwuh txh píph vl ohv whvwv uhvwhqw wulexwdluhv gh o*hqvhpeoh

g*lqirupdwlrq/ o*xwlolvdwlrq g*xq lqglfh Glylvld shuphw gh uhvwdxuhu xq fhuwdlq

olhq hqwuh od prqqdlh hw oh SLE1

D o*lvvxh gh fh euhi vxuyro gh od olwwìudwxuh/ wurlv frqfoxvlrqv1 Suhplë0

uhphqw/ ohv ìwxghv xwlolvdqw ghv djuìjdwv frqêxv sdu vlpsoh vrppdwlrq/ hq

pdmrulwì fhqwuìhv vxu ohv Hwdwv0Xqlv/ suìvhqwhqw ghv uìvxowdwv frqwudglfwrluhv

hw ohv uhodwlrqv hqwuh od prqqdlh hw ohv sul{ hw oh uhyhqx vhpeohqw vh glvwhqguh

hq �q gh sìulrgh1 Ghx{lëphphqw/ xwlolvhu xq djuìjdw Glylvld shuphw gh uhv0

wdxuhu gdqv xq fhuwdlq qrpeuh gh fdv oh olhq hqwuh od prqqdlh hw oh SLE/ pdlv

ohv uìvxowdwv gl�ëuhqw vhorq ohv sd|v1 Hq�q/ ã sduwlu gh o*ìwxgh ghv fruuìodwlrqv/

lo h{lvwh xq olhq iruw hqwuh od prqqdlh hw ohv sul{61

716 Fdxvdolwì dx vhqv gh Judqjhu hw surfì0

gxuh gh whvw gdqv xq surfhvvxv YDU

Od fdxvdolwì ã od Judqjhu7 +4<9<, uhsrvh vxu o*lgìh vlpsoh tx*xqh fdxvh qh

shxw sdv yhqlu dsuëv vhv h�hwv1 Dlqvl/ vl xqh vìulh +� fdxvh xqh vìulh +2 doruv

oh sdvvì gh +� yd irxuqlu xqh lqglfdwlrq vljql�fdwlyh vxu o*ìyroxwlrq suìvhqwh

hw ixwxuh gh +21 Hq g*dxwuhv whuphv/ +� yd fdxvhu +2 dx vhqv gh Judqjhu vl/

ìwdqw grqqì xq hqvhpeoh g*lqirupdwlrq/ oh idlw g*dmrxwhu ghv ydohxuv sdvvìhv

gh +� dx{ ydohxuv sdvvìhv gh +2 yd dpìolruhu od suìylvlrq gh fhwwh ghuqlëuh

yduldeoh1 Gh idêrq soxv iruphooh/ hq uhsuhqdqw Oÿwnhsrko +4<<6,/ vrlw l| xq

6Yrlu dxvvl Gz|hu hw Kdihu +4<<<,/ Iuhhpdq +4<<5,1
7Vxu od fdxvdolwì yrlu dxvvl Eduqhww/ Mrqhv hw Qhvplwk +4<<;,/ vxu od fdxvdolwì qrq ol0

qìdluh/ hw Erxgmhooded/ Gxirxu/ Ur| +4<<5/ 4<<7,/ Gxirxu hw Whvvlhu +4<<:, srxu od fdxvdolwì

gdqv ohv surfhvvxv YDUPD1
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hqvhpeoh g*lqirupdwlrq frqwhqdqw wrxwh o*lqirupdwlrq shuwlqhqwh mxvtx*ã od

gdwh |/ hw +2|E�ml|� od suìylvlrq rswlpdoh gh +2| ã od sìulrgh �� Vrlw P+2E�ml|�

o*huuhxu gh suìylvlrq1 Oh surfhvvxv +�| fdxvh +2| dx vhqv gh Judqjhu vl +716,

hvw yìul�ì/ f*hvw0ã0gluh vl dmrxwhu ghv ydohxuv sdvvìhv gh +�| uìgxlw o*huuhxu gh

suìylvlrq1

P+2E�ml|� 	 P+2E�ml|qi%rmr 9 |� +716,

Ohv whvwv gh fdxvdolwì dx vhqv gh Judqjhu/ vrqw jìqìudohphqw frqgxlwv

gdqv xq hqylurqqhphqw YDU1 Vrlw t| ' E+�|c +2|c ���c +&|�
� xq surfhvvxv vdqv

ìoìphqwv gìwhuplqlvwhv/ dyhf hq sduwlfxolhu .Et � ' f1 t| hvw glw vwdwlrqqdluh/

rx vwdwlrqqdluh g*ruguh 5/ vl vhv suhplhu hw vhfrqg prphqwv qh vrqw sdv xqh

irqfwlrq gx whpsv1 Hq g*dxwuhv whuphv/ t| hvw xq surfhvvxv vwdwlrqqdluh vl

+717, hw +718, vrqw yìul�ìv1

.Et|� ' >c | ' �c ���c ? +717,

.dEt| � >�Et|3� � >��o ' K+E�� ' K+E���
�c |c � ' fc �c ���c ? +718,

Od frqglwlrq +717, vljql�h txh txhotxh vrlw |/ oh surfhvvxv t| d oh píph

yhfwhxu gh pr|hqqhv >� Od frqglwlrq +718,/ txdqw ã hooh/ uhtxlëuh txh ohv

dxwrfryduldqfhv vrlhqw lqgìshqgdqwhv gx whpsv/ hw qh gìshqghqw txh gh �1 Vl

fhv ghx{ frqglwlrqv vrqw yìul�ìhv/ doruv t| dgphw xqh uhsuìvhqwdwlrq gh w|sh

pr|hqqh preloh/ f*hvw0ã0gluh xqh vrpph lq�qlh gh euxlwv eodqfv +wkìruëph

gh Zrog,+719,1

t| '
"[
�'f

x��|3� +719,

dyhf =

x� = xqh pdwulfh E& � &�c
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xf ' U&c

�| = ghv euxlwv eodqfv qrq fruuìoìv gh pr|hqqh qxooh/ d|dqw xqh pdwulfh

gh fryduldqfh qrq vlqjxolëuh1

Hq vxssrvdqw txh +719, hvw lqyhuvleoh/ oh surfhvvxv dgphw xqh uhsuìvhqwd0

wlrq YDU lq�qlh/ hw frpph od vrpph ghv �� frqyhujh udslghphqw yhuv }ìur/

xqh uhsuìvhqwdwlrq �qlh g*ruguh R qrwìh YDU+s, +71:,1

t| '
"[
�'�

��t|3� n �| +71:,

dyhf =

�� = xqh pdwulfh E& � &��

t| '

R[
�'�

��t|3� n �| +71;,

dyhf =

�� = xqh pdwulfh E& � &��

Gdqv fkdfxqh ghv & ìtxdwlrqv gh +71;,/ od ��
e6e frpsrvdqwh gh t| gìshqg

gh vrq sursuh sdvvì hw gx sdvvì gh rx ghv surfhvvxv grqw rq yhxw whvwhu

o*lq xhqfh fdxvdoh1 Wrxv ohv surfhvvxv vrqw gì�qlv gh idêrq hqgrjëqh1 Od

fdxvdolwì dx vhqv gh Judqjhu/ hvw doruv ìwxglìh hq whvwdqw od qxoolwì mrlqwh

ghv frh!flhqwv ghv vìulhv g*lqwìuíw1 Hq uììfulydqw +71;, gh idêrq soxv gìwdlooìh
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+71<,

oh whvw gh fdxvdolwì sdu h{hpsoh gh +� vxu +2 hvw grqqì sdu =;?
= Mf = +� qh fdxvh sdv +2 = @

�

2�
' @2

2�
' ��� ' @R

2�
' f

M@ = +� fdxvh +2 = @
�

2�
9' @2

2�
9' ��� 9' @R

2�
9' f

Hpslultxhphqw/ rq whvwhud Mf hq hpsor|dqw xq whvw Zdog/ gh Ilvkhu rx

hqfruh xq whvw gx udwlr gh yudlvhpeodqfh1

Vl oh surfhvvxv t| hvw qrq vwdwlrqqdluh/ pdlv lqwìjuì g*ruguh 4/ f*hvw0ã0gluh

v*lo grlw íwuh gl�ìuhqflì xqh irlv srxu íwuh vwdwlrqqdulvì/ hw txh ohv frpsr0

vdqwhv gh t| qh vrqw sdv frlqwìjuìhv/ doruv oh surfhvvxv hq qlyhdx q*dgphw

sdv gh uhsuìvhqwdwlrq gh Zrog hw grqf gh YDU+s,1 Xq yhfwhxu t| ìwdqw glw

frlqwìjuì vl wrxwhv ohv vìulhv oh frpsrvdqw vrqw lqwìjuìhv g*ruguh _c dyhf _ A �

hw v*lo h{lvwh dx prlqv xqh frpelqdlvrq olqìdluh gh fhv vìulhv txl vrlw lqwìjuìh

g*ruguh _ � �1 Sdu frqwuh od gl�ìuhqfh suhplëuh qrwìh {t|/ hooh/ dgphw xqh

uhsuìvhqwdwlrq +7143, hw grqf xqh ìfulwxuh YDU g*ruguh �ql +7144,1 Gdqv fh

fdv/ od surfìgxuh gh whvw gh fdxvdolwì hvw vwulfwhphqw ìtxlydohqwh/ h{fhswì txh

t| hvw uhpsodfì sdu {t|1

{t| '
"[
�'f

x��|3� +7143,
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{t| '
"[
�'f

��{t|3� n �| +7144,

Hq�q/ vl wrxv ohv frpsrvdqwv vrqw lqwìjuìv g*ruguh 4/ hw frlqwìjuìv/ od

surfìgxuh gh whvw hvw oìjëuhphqw gl�ìuhqwh1 Hq h�hw/ lo q*hvw grqf sdv srvvleoh

gh uhsuìvhqwhu oh surfhvvxv {t| sdu xq vlpsoh YDU g*ruguh �ql +Kdplowrq

+4<<7,,1 Hq g*dxwuhv whuphv/ hvwlphu xq YDU+s, hq gl�ìuhqfh/ doruv txh ohv

vìulhv vrqw frlqwìjuìhv/ yd irxuqlu xqh pdxydlvh dssur{lpdwlrq gx surfhvvxv

jìqìudwhxu gh grqqìhv/ hw eldlvhu ohv whvwv gh fdxvdolwì1 Lo h{lvwh fhshqgdqw

xqh uhsuìvhqwdwlrq YHFP+s, +Yhfwru Huuru Fruuhfwlrq Prgho, gx surfhvvxv

jìqìudwhxu gh grqqìhv +7145,1

{t| ' �t|3R n

R3�[
�'�

K�{t|3� n �| +7145,

dyhf =

�cK� = ghv pdwulfhv +& � &��

+7145, hvw olì ã xqh uhsuìvhqwdwlrq YDU+s, hq qlyhdx +7146, dyhf � '

�EU ��� � �����R� hw K� ' �EU ��� � �������

t| '

R[
�'�

��t|3� n �| +7146,

Gdqv +7145, ohv pdwulfhv K� frqwlhqqhqw gh o*lqirupdwlrq vxu ohv uhodwlrqv

gh frxuw whuph/ f*hvw0ã0gluh ohv yduldwlrqv dxwrxu gh o*ìtxloleuh/ hw od pdwulfh�

frqwlhqw gh o*lqirupdwlrq vxu ohv uhodwlrqv gh orqj whuph/ rx uhodwlrqv g*ìtxl0

oleuh1 Fhwwh ghuqlëuh pdwulfh shxw íwuh uì hfulwh � ' kq� dyhf k xqh pdwulfh

E&� o� frqwhqdqw ohv frh!flhqwv gh orqj whuph/ f*hvw0ã0gluh od ylwhvvh g*dmxv0

whphqw/ hw q � hvw xqh pdwulfh Eo� &� frqwhqdqw ohv o uhodwlrqv gh orqj whuph/

rx ohv o yhfwhxuv frlqwìjudqw1 Vl o ' f/ lo q*| d sdv gh uhodwlrqv frlqwìjudqwhv/

hw +7145, vh uìgxlw ã xq vlpsoh YDU hq gl�ìuhqfh1 Vl o 9 &� �/ od pdwulfh q�

frqwlhqw o 9 & � � yhfwhxuv frlqwìjudqwv1 Hq�q/ vl o ' &/ wrxv ohv surfhvvxv

vrqw vwdwlrqqdluhv1
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Vl o 9 & � �/ whvwhu od fdxvdolwì uhylhqw ã suhqguh hq frpswh ã od irlv od

fdxvdolwì gh frxuw whuph hw od fdxvdolwì gh orqj whuph1 Sdu h{hpsoh/ vxssrvrqv

txh oh surfhvvxv t| vrlw jìqìuì sdu xq YHFP+5, +7147, gdqv ohtxho wrxwhv ohv

uhodwlrqv frlqwìjudqwhv vrlhqw frqirqgxhv15
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+7147,

Doruv/ xq surfhvvxv +� qh fdxvhud sdv oh surfhvvxv +2 vl �
�

2�
' Z2� ' f1

Gdqv oh fdv g*xqh uhsuìvhqwdwlrq YHFP/ srxu whvwhu od fdxvdolwì/ xqh

surfìgxuh frqvlvwhudlw grqf ã hvwlphu xq v|vwëph qrq frqwudlqw +7145,/ f*hvw0

ã0gluh qrq lghqwl�ì dx qlyhdx ghv uhodwlrqv frlqwìjudqwhv/ sxlv ã whvwhu ghv

uhvwulfwlrqv1 Wrgd hw Skloolsv +4<<6/ 4<<7, rqw fhshqgdqw gìprqwuì txh gdqv

fh fdv/ od glvwulexwlrq ghv whvwv/ qrwdpphqw gx whvw Zdog q*ìwdlw sdv vwdqgdug/

f*hvw0ã0gluh q*ìwdlw sdv glvwulexì frpph xq Fkl2/ pdlv frpph xq pìodqjh

gh orlv1 Srxu txh oh whvw Zdog vrlw glvwulexì gh idêrq vwdqgdug/ lo idxw txh

oh udqj gh od pdwulfh k rx q� vrlw frqqx dyhf fhuwlwxgh1 Hq g*dxwuhv whuphv/

ohv yhfwhxuv frlqwìjudqwv/ dlqvl txh ohxu qrpeuh grlyhqw íwuh frqqxv1 Srxu

fhod lov uhfrppdqghqw o*xwlolvdwlrq gh od surfìgxuh gh Mrkdqvhq +4<;;/ 4<<4/

4<<5, frqqxh vrxv oh qrp gh uìjuhvvlrq gh udqj uìgxlw/ hw gìyhorsshqw xqh

edwwhulh gh whvwv gh fdxvdolwì gdqv fhw hqylurqqhphqw1 Qrxv lqwurgxlvrqv hq

ghwdlo od surfìgxuh gh Mrkdqvhq +4<;;/ 4<<4/ 4<<5,/ dlqvl txh od surfìgxuh

gh Wrgd0Skloolsv +4<<6/ 4<<7,1
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71714 Frlqwìjudwlrq pxowlydulìh = o*dssurfkh gh Mrkdq0

vhq

Od surfìgxuh gh Mrkdqvhq +4<;;/ 4<<4/ 4<<5,/ Mrkdqvhq hw Mxvholxv +4<<5d/

4<<5e/ 4<<7, edvìh vxu od pìwkrgh gx pd{lpxp gh yudlvhpeodqfh/ irxuqlw

xqh pìwkrgh jìqìudoh srxu whvwhu oh qrpeuh gh yhfwhxuv frlqwìjudqwv81 Fh0

shqgdqw/ ohv yhfwhxuv frlqwìjudqwv lvvxv gh o*hvwlpdwlrq qh vrqw sdv xqltxhv/

hw xqh surfìgxuh vxssoìphqwdluh grlw íwh xwlolvìh srxu duulyhu ã ghv yhfwhxuv

luuìgxfwleohv +Gdylgvrq +4<<;,,1 Qrxv frpphqêrqv sdu suìvhqwhu o*dssurfkh

gh Mrkdqvhq/ sxlv ohv whvwv g*lghqwl�fdwlrq ghv yhfwhxuv frlqwìjudqwv1

Hvwlpdwlrq gx qrpeuh gh yhfwhxuv frlqwìjudqwv

Vrlw xq surfhvvxv t| ' E+�|c +2|c ���c +&|�� grqw fkdtxh ìoìphqw hvw lqwìjuì

g*ruguh 4/ hw gdqv ohtxho lo q*| d/ sdu vlpsol�fdwlrq/ dxfxq ìoìphqw gìwhupl0

qlvwh1 Mrkdqvhq +4<;;, d surxyì txh o*hvwlpdwlrq ghv pdwulfhv k hw q � dlqvl

txh oh whvw gx qrpeuh gh yhfwhxuv frlqwìjudqwv srxydlw íwuh uìvrox ã sduwlu

g*xqh surfìgxuh hq wurlv ìwdshv1 Suhplëuhphqw/ frqvwuxlvrqv ghx{ uìjuhvvlrqv

dx{loldluhv1 Vrlw ~f| ' {t|c ~�| ' E{t|3�c ���c{t|3Rn��
� hw ~R| ' t|3R1 Uìjuhv0

vrqv ~f| vxu ~�| hq qrxv vhuydqw ghv prlqguhv fduuìv ruglqdluhv/ hw qrwrqv -f|

+uìjuhvvlrq 3, ohv uìvlgxv gh fhwwh uìjuhvvlrq1 Uìjuhvvrqv hqvxlwh ~R| vxu ~�|/

hw gh idêrq vlplodluh qrwrqv -�| ohv uìvxowdwv gh fhwwh uìjuhvvlrq +uìjuhvvlrq

4,1 Ghx{lëphphqw/ fdofxorqv ohv prphqwv hw ohv prphqwv furlvìv ghv uìvlgxv

qrwìv 7�� gì�qlv sdu +7148,

7�� ' A3�

A[
|'�

-�|-�|c �c � ' fc �� +7148,

8Kduulv +4<<8,1
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Hq�q/ hq wurlvlëph ìwdsh/ o*hvwlpdwlrq sdu oh pd{lpxp gh yudlvhpeodqfh ghv

yhfwhxuv frlqwìjudqwv hvw grqqìh sdu ohv yhfwhxuv sursuhv eq ' Eeq
�
c ���c eq&�

fruuhvsrqgdqw dx{ ydohxuv sursuhv wulìhv sdu ruguh gìfurlvvdqw eb� : ��� : eb&
vroxwlrqv gx sureoëph +7149, +rx soxv vlpsohphqw/ ohv ydohxuv sursuhv gh

+714:,,1 Mrkdqvhq +4<;;, sursrvh gh qrupdolvhu ohv yhfwhxuv who txh eq �7��
eq '

U hw tx*xq sdudpëwuh gdqv fkdtxh yhfwhxu frlqwìjudqw vrlw ìjdo ã 41

mb7�� � 7�f7
3�

ff
7��m ' f +7149,

73�
��
7�f7

3�

ff
7f� +714:,

Srxu whvwhu od vljql�fdwlylwì ghv yhfwhxuv frlqwìjudqwv/ f*hvw0ã0gluh oh udqj

gh od pdwulfh q�/ rx hqfruh oh qrpeuh gh frpelqdlvrqv olqìdluhv vwdwlrqqdluhv/

ghx{ whvwv vrqw sursrvìv1 Oh suhplhu hvw frqvwuxlw vxu o*k|srwkëvh qxooh tx*lo

h{lvwh dx soxv o yhfwhxuv frlqwìjudqwv/ f*hvw0ã0gluh txh ohv o suhplhuv yhfwhxuv

frlqwìjudqwv vrqw qrq qxov +hw ohv +& � o� uhodwlrqv vrqw qrq vwdwlrqqdluhv,1

Fh whvw hvw oh �whvw wudfh�/ grqqì sdu +714;,1 Lo whvwh od vljql�fdwlylwì ghv o

soxv judqghv ydohxuv sursuhv1

b|o@Se ' �A

?[
�'on�

*L}E�� eb��c o ' fc �c ���& � 2c & � � +714;,

Oh ghx{lëph whvw xwlolvì hvw oh whvw �b4@ � +714<,1 Fh ghuqlhu whvwh o*k|0

srwkëvh qxooh tx*lo | d o yhfwhxuv frlqwìjudqwv frqwuh o*k|srwkëvh dowhuqdwlyh

tx*lo h{lvwh o n � yhfwhxuv1

b4@ ' �A *L}E�� ebon��c o ' fc�c ���& � 2c & � � +714<,

Ohv ydohxuv fulwltxhv srxu fhv ghx{ vwdwlvwltxhv vrqw grqqìhv sdu od wdeoh

g*Rvwhuzdog0Ohqxp +4<<5,1 Fhshqgdqw/ lo d ìwì qrwì sdu Fkhxqj hw Odl

+4<<6,/ hw Uhlphuv +4<<5, txh fhv ghx{ vwdwlvwltxhv suìvhqwdlhqw xq eldlv
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srxu ohv shwlwv ìfkdqwloorqv1 Hq h�hw/ lov prqwuhqw ã sduwlu gh vlpxodwlrqv gh

Prqwh Fduor/ txh o*k|srwkëvh qxooh hvw wurs vrxyhqw uhmhwìh oruvtx*hooh hvw

yudlh1 Uhlphuv +4<<5, fruuljh fhv ghx{ vwdwlvwltxhv hq uhpsodêdqw A gdqv

+714;, hw +714<, sdu A � &R/ dyhf A oh qrpeuh g*revhuydwlrqv/ & oh qrpeuh

gh yduldeohv/ hw R oh qrpeuh gh uhwdugv1 Gh soxv lov prqwuhqw txh fhv ghx{

vwdwlvwltxhv q*rqw sdv od píph sxlvvdqfh1 Hq h�hw/ od vwdwlvwltxh b|o@Se hvw

urexvwh ã xq h{fëv gh Nxuwrvlv/ pdlv sdv od vwdwlvwltxh b4@ �

Xqh irlv oh qrpeuh gh yhfwhxuv frlqwìjudqwv hvwlpì/ o*hvwlpdwlrq gx uhvwh

ghv sdudpëwuhv vh idlw hq dssoltxdqw ohv prlqguhv fduuìv ruglqdluhv1 O*hvwl0

pdwlrq hvw grqqìh sdu +7153,1

EeK�c ���c eKR3�c ek� ' E~ �

�
~
�
�3�~

�

�
~
e

+7153,

dyhf srxu | ' �c ���A =

~�| ' E{+�|3�c ���c{+&|3�c ���c{+�|3Rn�c ���c{+&|3Rn�c eq�

�
E+�|3Rc ���c +&|3��

�c ���

c eq�

oE+�|3Rc ���c +&|3����c

~e| ' E{+�|c ���c{+&|��

Mxvtx*ã suìvhqw/ qrxv dyrqv vxssrvì txh/ sdu vlpsolflwì/ gdqv oh surfhvvxv

jìqìudwhxu gh grqqìhv/ q*hqwudlhqw ql frqvwdqwhv/ ql yduldeohv lqglfdwulfhv/ ql

whqgdqfhv1 Hylghpphqw/ fhfl hvw vlpsol�fdwhxu/ hw xqh iruph soxv jìqìudo gx

YHFP hvw grqqìh sdu +7154,1

{t| ' khq�ht|3R n R3�[
�'�

K�{t|3� n s(| nX>n[|n �| +7154,

dyhf =

s = xqh pdwulfh +_� &� gh sdudpëwuhv uhodwliv dx{ yduldeohv lqglfdwulfhv/

X = xq yhfwhxu +�� &� gh sdudpëwuhv uhodwliv ã od frqvwdqwh/

[ = xq yhfwhxu +�� &� gh sdudpëwuhv uhodwliv ã od whqgdqfh/

hq� = xqh pdwulfh Eo� E& n� n ���/ frpsuhqdqw gh od frorqqh 4 od frorqqh
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o/ ohv yhfwhxuv frlqwìjudqwv/ ã od frorqqh on� +qrwìh hq �d�c on�o, od frqvwdqwh

hw hq o n 2 od whqgdqfh qrwìh +hq�d�c o n 2o�/

ht �

|3R ' Et|3Rc �c |��

Flqt prgëohv shxyhqw íwuh frqvlgìuìv1

� Gdqv oh suhplhuX ' [ ' hq �d�c on�o ' hq �d�c on2o ' f� Gdqv fh fdv/ lo q*|

d sdv gh frqvwdqwh ql whqgdqfh gdqv oh uhodwlrq gh frlqwìjudwlrq/ ql gdqv

od uhodwlrq YDU1 F*hvw oh fdv txh qrxv dyrqv ghyhorssì soxv kdxw1 Vl ghv

yduldeohv lqglfdwulfhv vrqw dmrxwìhv dx prgëoh/ hoohv hqwuhqw gluhfwhphqw

ã gurlwh ghv uìjuhvvlrqv 3 hw 41 Gdqv fh fdv/ hw gdqv wrxv ohv dxwuhv

prgëohv/ ohv vwdwlvwltxhv gh vljql�fdwlylwì ghv yhfwhxuv frlqwìjudqwv qh

vrqw tx*lqglfdwulfhv1

� Gdqv oh ghx{lëph prgëoh/ hq�d�c o n �o ' � hw X ' [ ' hq�d�c o n 2o ' f/

vhxoh xqh frqvwdqwh hqwuh gdqv o*hvsdfh gh frlqwìjudwlrq1 Gdqv fh fdv

o*hvwlpdwlrq vh idlw hq udmrxwdqw gdqv od sduwlh gurlwh gh od uìjuhvvlrq 4

xqh frqvwdqwh1

� Gdqv oh wurlvlëph prgëoh/ lo | d xqh grxeoh frqvwdqwh dlqvl hq �d�c on�o '

�/X 9' f hw [ ' hq �d�c on2o ' f� Fhfl fruuhvsrqg ã xqh whqgdqfh olqìdluh1

O*hvwlpdwlrq vh idlw hq dmrxwdqw xqh frqvwdqwh ã gurlwh ghv uìjuhvvlrqv

3 hw 41

� Gdqv oh txdwulëph prgëoh/ xqh whqgdqfh hw xqh frqvwdqwh vrqw dmrxwìhv

gdqv o*hvsdfh gh frlqwìjudwlrq/ hw xqh frqvwdqwh hqwuh dxvvl gdqv od

uhodwlrq YDU1 Dlqvl = hq�d�c o n �o ' �/ X 9' f/ hq�d�c o n 2o ' |/ hw [ '

f1 O*hvwlpdwlrq vh idlw hq dmrxwdqw ã grlwh ghv uìjuhvvlrqv 3 hw 4 xqh

frqvwdqwh/ hw vhxohphqw gdqv 3 xqh whqgdqfh1

� Hq�q/ oh ghuqlhu prgëoh fruuhvsrqg ã xqh whqgdqfh txdgudwltxh sxlv0

tx*xqh whqgdqfh hw xqh frqvwdqwh vrqw lqfoxhv ã od irlv gdqv o*hvsdfh gh



717 Ohv whvwv gh fdxvdolwì gdqv xq fdguh YHFP 567

frlqwìjudwlrq/ hw gdqv od uhodwlrq YDU1 O*hvwlpdwlrq vh idlw hq dmrxwdqw

ã od gurlwh ghv uìjuhvvlrqv 3 hw 4 xqh whqgdqfh hw xqh frqvwdqwh1

Hpslultxhphqw/ fkrlvlu hqwuh fhv flqt prgëohv q*hvw vrxyhqw sdv dlvì1 Mr0

kdqvhq +4<<5, vh edvdqw vxu od pìwkrgrorjlh gh Sdqwxod +4<;<, sursrvh xqh

pìwkrgh jìqìudoh edvìh vxu xq whvw mrlqw gx qrpeuh gh yhfwhxuv frlqwìjudqw

hw gx fkrl{ gx prgëoh1 O*lgìh hvw gh sduwlu gx prgëoh oh soxv uhvwulfwli +pr0

gëoh 4, hw gh whvwhu oh qrpeuh gh yhfwhxuv frlqwìjudqwv ã xq fhuwdlq vhxlo gh

vljql�fdwlylwì1 Hqvxlwh/ rq sdvvh dx prgëoh vxlydqw hw rq yìul�h vl dx píph

vhxlo/ rq d oh píph qrpeuh gh yhfwhxuv frlqwìjudqwv1 Vl rxl/ rq uhmhwh oh

prgëoh suìfìgdqw hw rq dffhswh oh qrxyhdx prgëoh1 Od surfìgxuh hvw doruv

srxuvxlylh mxvtx*dx prphqw rü o*xq ghv whvwv lqgltxh xq qrpeuh gh yhfwhxuv

frlqwìjudqwv lqiìulhxu dx prgëoh gh gìsduw1 Gdqv fh fdv/ oh prgëoh gh gì0

sduw hvw �qdohphqw fkrlvl +Xq whvw gx udwlr gh yudlvhpeodqfh shxw dxvvl íwuh

xwlolvì,

Hvwlpdwlrq ghv yhfwhxuv frlqwìjudqwv

Od surfìgxuh gh Mrkdqvhq hvw sduwlfxolëuhphqw xwloh srxu gìwhuplqhu oh

qrpeuh gh yhfwhxuv frlqwìjudqwv1 Fhshqgdqw/ ohv yhfwhxuv frlqwìjudqwv/ f*hvw0

ã0gluh ohv yhfwhxuv sursuhv fruuhvsrqgdqw dx{ o soxv judqghv ydohxuv sursuhv

gh +816;, qh vrqw sdv xqltxhv/ hw vrqw grqf gl!flohphqw lqwhusuìwdeohv1 Hq

h�hw wrxwh frpelqdlvrq olqìdluh g*xq yhfwhxu frlqwìjudqw hvw dxvvl xq yhfwhxu

frlqwìjudqw1 Srxu rewhqlu ghv yhfwhxuv xqltxhv/ lo hvw qìfhvvdluh g*lpsrvhu xq

fhuwdlq qrpeuh gh uhvwulfwlrqv/ hw dlqvl rewhqlu ghv yhfwhxuv luuìgxfwleohv +Gd0

ylgvrq +4<<;,,1 Xq yhfwhxu frlqwìjudqw hvw glw luuìgxfwleoh/ vl frqwudlqguh xqh

yduldeoh frqgxlw ã xqh uhodwlrq qrq vwdwlrqqdluh1 Hq jìqìudo/ ohv frqwudlqwhv

vrqw irqfwlrq gh od wkìrulh ìfrqrpltxh +sdu h{hpsoh krprjìqhlwì hqwuh ohv

sul{ hw od prqqdlh/ krprjìqìlwì hqwuh oh uhyhqx hw od prqqdlh,/ rx sxuhphqw
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hpslultxhv1

Ohv k|srwkëvhv vxu ohv yhfwhxuv frlqwìjudqwv v*ìfulyhqw +7155,1

Mq G q ' EM�)�
c ���cMo)o� +7155,

dyhf =

M�c ���cMo = ohv pdwulfhv E& � E& � r��� frqwhqdqw ohv r� uhvwulfwlrqv gh od

��
e6e uhodwlrq gh frlqwìjudwlrq/

)
�
c ���c )o = ghv yhfwhxuv Er� � �� frqwhqdqw ohv sdudpëwuhv ã hvwlphu gh od

��
e6e uhodwlrq gh frlqwìjudwlrq1

D wlwuh g*h{hpsoh/ vxssrvrqv txh qrxv d|rqv xq YHFP+s, srxu txdwuh

yduldeohv hw vhxohphqw xq yhfwhxu frlqwìjudqw1 Vl qrxv yrxorqv lpsrvhu txh

od ghuqlëuh yduldeoh vrlw }ìur gdqv oh yhfwhxu/ od pdwulfh M vhud gì�qlh sdu

+7156,1 Dxwuh h{hpsoh/ vl qrxv yrxorqv whvwhu o*krprjìqìlwì hqwuh od suhplëuh

hw od ghuqlëuh yduldeoh/ doruv od pdwulfh M vhud grqqìh sdu +7157,1

M '

5
9999997

� f f

f � f

f f �

f f f

6
::::::8

+7156,

M '

5
9999997

� f f

f � f

f f �

�� f f

6
::::::8

+7157,

Hpslultxhphqw/ wurlv w|shv g*k|srwkëvhv shxyhqw íwuh whvwìhv1

� Gdqv oh suhplhu w|sh/ od píph uhvwulfwlrq hvw lpsrvìh ã wrxv ohv yhfwhxuv

frlqwìjudqwv1 Gdqv fh fdv/ rq whvwh vl xqh vwuxfwxuh vlplodluh vh wurxyh

gdqv fkdtxh yhfwhxu frlqwìjudqw/ rx v*lo h{lvwh xqh fhuwdlqh vwuxfwxuh

gdqv xq vhxo yhfwhxu vl o ' �1 Fhwwh k|srwkëvh hvw qrwìh Oec
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� Gdqv oh vhfrqg w|sh/ ohv yhfwhxuv frlqwìjudqwv vrqw sduwdjìv hq ghx{

jurxshv/ vl o : �1 Gdqv oh suhplhu jurxsh/ ohv yhfwhxuv vrqw frqqxv d

sulrul/ hw vrqw lpsrvìv1 Gdqv oh vhfrqg jurxsh/ dxfxqh uhvwulfwlrq q*hvw

lpsrvìh1 Fhwwh k|srwkëvh hvw qrwìh OD�

� Gdqv oh wurlvëph w|sh/ ohv yhfwhxuv frlqwìjudqwv vrqw sduwdjìv hq ghx{

jurxshv/ vl o : �1 Gdqv oh suhplhu jurxsh/ ohv píphv uhvwulfwlrqv vrqw

lpsrvìhv vxu wrxv ohv yhfwhxuv frqvwlwxdqw1 Gdqv oh vhfrqg jurxsh/ dx0

fxqh uhvwulfwlrq q*hvw lpsrvìh OS1

Gdqv oh uhvwh gh fh fkdslwuh/ qrxv q*xwlolvhurqv txh ghv whvwv gx w|sh Oe1

Qrxv gìwdloorqv grqf pdlqwhqdqw fhwwh surfìgxuh1

Xqh irlv od pdwulfh gh uhvwulfwlrqv M gì�qlh/ od surfìgxuh gh whvw vh idlw

hq ghx{ ìwdshv1 Suhplëuhphqw/ uìhvwlphu ghv yhfwhxuv sursuhv +��c � ' �c ���&,

fruuhvsrqgdqw dx{ ydohxuv sursuhv fodvvìhv sdu ruguh gìfurlvvdqw b� : ��� :

b&/ vroxwlrqv gx sureoëph +7158,

mbM �7��M �M �7�f7
3�

ff
7��Mm ' f +7158,

Ghx{lëphphqw/ whvwhu od vljql�fdwlylwì gh od uhvwulfwlrq hq fdofxodqw +7159,1

A

o[
�'�

*L}EE�� b��*E�� eb��� +7159,

Vrxv o*k|srwkëvh qxooh/ +7159, hvw glvwulexì frpph xq Fkl2ã oE&�E&�r��1

Hq�q/ o*k|srwkëvh Me gdqv oh fdv rü lo q*| d tx*xq yhfwhxu frlqwìjudqw/

shxw vhuylu ã whvwhu od vwdwlrqqdulwì ghv yduldeohv1 Hq h�hw/ oh whvw gh uhvwulf0

wlrqv vxu xq yhfwhxu frlqwìjudqw shxw v*dqdo|vhu frpph xq whvw gh vwdwlrq0

qdulwì gh Glfnh|0Ixoohu pxowlydulì/ ã od gl�ìuhqfh tx*lfl o*k|srwkëvh qxooh hvw

od vwdwlrqqdulwì1 Dlqvl/ vl M hvw xqh ghv frorqqhv gh od pdwulfh lghqwlwì doruv

hvw whvwìh od vwdwlrqqdulwì gh od yduldeoh dvvrflìh1 Sdu h{hpsoh/ gdqv oh fdv

g*xq YHFP+s, ã txdwuh yduldeohv od vwdwlrqqdulwì ghv yduldeohv hvw whvwìh hq

gì�qlvvdqw M who tx*hooh suhqqh vxffhvvlyhphqw ohv ydohxuv =
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M '

5
9999997

�

f

f

f

6
::::::8
cM '

5
9999997

f

�

f

f

6
::::::8
cM '

5
9999997

f

f

�

f

6
::::::8
hw M '

5
9999997

f

f

f

�

6
::::::8

Gh píph/ vl xqh whqgdqfh hvw dmrxwìh gdqv od uhodwlrq frlqwìjudqwh/ od

vwdwlrqqdulwì dxwrxu g*xqh whqgdqfh9 shxw íwuh whvwìh hq gì�qlvvdqw M who

txh =

M '

5
9999999997

� f

f f

f f

f f

f �

6
:::::::::8
cM '

5
9999999997

f f

� f

f f

f f

f �

6
:::::::::8
cM '

5
9999999997

f f

f f

� f

f f

f �

6
:::::::::8
hw M '

5
9999999997

f f

f f

f f

� f

f �

6
:::::::::8

Qrxv lqwurgxlvrqv pdlqwhqdqw/ gdqv fh fdguh od surfìgxuh gh Wrgd hw

Skloolsv1

71715 Od surfìgxuh Wrgd0Skloolsv

Gdqv fhwwh vhfwlrq/ qrxv suìvhqwrqv gh idêrq gìwdlooìh o*dssurfkh gh Wrgd

hw Skloolsv +4<<6/ 4<<7,1 Qrxv suìvhqwrqv xq fdv prlqv jìqìudo sxlvtxh/ qrxv

qh frqvlgìurqv txh od fdxvdolwì g*xqh yduldeoh vxu xqh dxwuh yduldeoh/ hw qrq

od fdxvdolwì g*xq jurxsh gh yduldeohv vxu xq dxwuh jurxsh gh yduldeohv1 Ohv

gl�ìuhqfhv pdmhxuhv vh vlwxhqw dx qlyhdx gh od gì�qlwlrq ghv whvwv dlqvl txh

gdqv ohxu glvwulexwlrq1

Vrlw xq surfhvvxv t| ' E+�|c +2|c ���c +&|�� frpsrvì gh & surfhvvxv lqwìjuìv

g*ruguh 4 hw frlqwìjuìv dyhf � 9 o 	 & yhfwhxuv frlqwìjudqwv1 t| dgphw grqf

xqh uhsuìvhqwdwlrq YHFP+s,1 Vrlw +715:, vrq hvwlpdwlrq sdu od pìwkrgh gh

9Gdqv fh fdv/ od whqgdqfh q*dssdudlw sdv h{solflwhphqw gdqv od uhodwlrq frlqwìjudqwh

sxlvtx*hooh hvw dmrxwìh gdqv ohv uìjuhvvlrqv 3 hw 41
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Mrkdqvhq1

{t| ' ekeq�t|3R n R3�[
�'�

eK�{t|3� n �| +715:,

dyhf =

ek = xqh pdwulfh E&� o� grqw o*ìoìphqw vh wurxydqw ã od ,�
e6e oljqh hw S�
e6e

frorqqh hvw qrwì ekd,Soc
eq� = xqh pdwulfh Eo� &� grqw o*ìoìphqw vh wurxydqw ã od ,�
e6e oljqh hw S�
e6e

frorqqh hvw qrwì eq �d,Soc
eK� = xqh pdwulfh E&�&� grqw o*ìoìphqw vh wurxydqw ã od ,�
e6e oljqh hw S�
e6e

frorqqh hvw qrwì eK�d,So�
Od qrq0fdxvdolwì hqwuh ghx{ yduldeohv gx surfhvvxv t|c +� vxu +2 shxw íwuh

whvwìh hq xwlolvdqw od surfìgxuh vìtxhqwlhooh hq wurlv ìwdshv vxlydqwh =

S� = Whvwhu K
W

�

;?
= Vl K W

�
hvw uhmhwìh/ doruv whvwhu K W

Dxwuhphqw/ whvwhu K W

z

S2 = Whvwhu K
W

�

;?
= Vl K W

�
hvw uhmhwìh/ doruv whvwhu K W

Dxwuhphqw/ whvwhu K W

z

S� = Whvwhu K
W

z

;AAAAAAAAAAAAAAAAAAAAAAAAAAA?
AAAAAAAAAAAAAAAAAAAAAAAAAAA=

Vl K W

z
hvw uhmhwìh/

doruv uhmhwhu o*k|srwkëvh

qxooh gh qrq fdxvdolwì

Dxwuhphqw/ whvwhu K W

�
hw K W

�

;AAAAAAAAAAAAAAAAAA?
AAAAAAAAAAAAAAAAAA=

Vl K W

�
hw K W

�
vrqw

uhmhwìv/ whvwhu K W

��

vl o : � rx uhmhwhu

o*k|srwkëvh qxooh vl o ' �

Dxwuhphqw/ dffhswhu

o*k|srwkëvh qxooh gh

qrq fdxvdolwì

Gdqv odtxhooh ohv k|srwkëvhv vrqw gì�qlhv sdu =
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K W = k|srwkëvh qxooh gh qrq fdxvdolwì gh frxuw hw orqj whuph =

eK�d2�o ' ��� ' eKR3�d2�o ' ekd2�oeq�

d��o ' ��� ' ekd2ooeq �

do�o ' f

K W

�
= idleoh h{rjìqìlwì =

ekd2�o ' ��� ' e@d2oo ' f

K W

z
= qrq0fdxvdolwì gh frxuw whuph =

eK�d2�o ' ��� ' eKR3�d2�o ' f

K W

�
= h{foxvlrq gh orqj whuph =

eq �

d��o ' ��� ' eq�

do�o ' f

K W

��
= qrq0fdxvdolwì gh orqj whuph =

ekd2�oeq�

d��o ' ��� ' ekd2ooeq �

do�o ' f

Gdqv o*k|srwkëvh qxooh gh qrq fdxvdolwì/ +� qh fdxvh sdv +2 vl gdqv o*ìtxd0

wlrq {+2| gx YHFP/ ohv R� � frh!flhqwv dvvrflìv dx{ uhwdugv gh {+� vrqw

qxov dlqvl txh ohv o frh!flhqwv dvvrflìv ã +�|3R1 F*hvw0ã0gluh/ +� qh fdxvh sdv

+2 vl ohv yduldwlrqv sdvvìhv gh +� qh fdxvhqw sdv ohv yduldwlrqv suìvhqwhv gh

+2 hw vl ohv qlyhdx{ sdvvìv gh +� qh fdxvhqw sdv ohv yduldwlrqv suìvhqwhv gh

+21 Fhwwh k|srwkëvh hvw grqf frqvwuxlwh ã sduwlu gh od qrq fdxvdolwì gh frxuw

whuph +K W

z
,/ hw gh orqj whuph +K W

��
,1

Ghx{ k|srwkëvhv vrqw udmrxwìhv txl vh udssurfkhqw gh od qrq fdxvdolwì

gh orqj whuph1 Wrxw g*derug od idleoh h{rjìqìlwì/ f*hvw0ã0gluh od qrq vljql�0

fdwlylwì ghv yhfwhxuv frlqwìjudqwv gdqv o*ìtxdwlrq ã fruuhfwlrq g*huuhxuv/ hw

o*h{foxvlrq gh orqj whuph/ txl hvw o*h{foxvlrq gh od yduldeoh g*lqwìuíw gdqv

wrxwhv ohv uhodwlrqv frlqwìjudqwhv hw wrxwhv ohv ìtxdwlrqv1 Dlqvl/ od vwudwìjlh
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frqvhlooìh frqvlvwh wrxw g*derug ã whvwhu od idleoh h{rjìqìlwì1 V*lo q*| d sdv

idleoh h{rjìqìlwì/ doruv lo h{lvwh xqh suredelolwì qrq qxooh tx*lo | dlw xqh fdx0

vdolwì gh orqj whuph1 Gdqv fh fdv od surfìgxuh frqvlvwh ã whvwhu od fdxvdolwì gh

frxuw hw gh orqj whuph1 Gdqv oh fdv rü lo | d idleoh h{rjìqìlwì/ rq vh eruqhud

grqf ã whvwhu od qrq fdxvdolwì gh frxuw whuph1

Od ghx{lëph vwudwìjlh frqvlvwh ã whvwhu o*h{foxvlrq gh orqj whuph gh od

yduldeoh fdxvdoh gdqv wrxv ohv yhfwhxuv frlqwìjudqwv/ hw gdqv fkdtxh ìtxdwlrq1

Frpph suìfìghpphqw vl o*h{foxvlrq gh orqj whuph hvw dffhswìh/ lo h{lvwh xqh

iruwh suìvrpswlrq g*xqh qrq fdxvdolwì gh orqj whuph/ hw lqyhuvhphqw1 Gdqv

fh fdv/ vl o*h{foxvlrq gh orqj whuph hvw uhmhwìh/ rq whvwhud od fdxvdolwì gh frxuw

hw gh orqj whuph/ doruv txh gdqv oh fdv lqyhuvh rq qh whvwhud txh od fdxvdolwì

gh frxuw whuph1

Hq�q/ od wurlvlëph vwudwìjlh frqvlvwh ã whvwhu od qrq fdxvdolwì gh frxuw

whuph1 Vl fhooh fl hvw uhmhwìh/ doruv o*k|srwkëvh qxooh gh qrq fdxvdolwì hvw

uhmhwìh1 Vlqrq/ od surfìgxuh vxjjëuh gh whvwhu od idleoh h{rjìqìlwì hw o*h{foxvlrq

srxu v*lqwìuhvvhu ã od fdxvdolwì gh orqj whuph1 Vl fhv ghx{ k|srwkëvhv vrqw

uhmhwìhv/ doruv od qrq fdxvdolwì hvw dffhswìh/ vlqrq/ o*k|srwkëvh qxooh hvw uhmhwìh

vl o ' � rx vl od fdxvdolwì gh orqj whuph hvw uhmhwìh1

Hq�q/ qrxv grqqrqv ohv irupxodwlrqv whvwv Zdog dlqvl txh ohxu glvwulex0

wlrq1 Oh yhfwhxu t| shxw íwuh uhsuìvhqwì sdu

t| '

3
EEEEEEC

+�|

+2|
111

+&|

4
FFFFFFD

Srxu whvwhu od fdxvdolwì g*xqh yduldeoh vxu o*dxwuh/ gì�qlvvrqv wrxw g*derug xq

rxwlo srxu vìohfwlrqqhu xq ìoìphqw gdqv xqh pdwulfh1 Vrlw 7� xq yhfwhxu gh

irupdw E& � �� grqw od ��
e6e oljqh hvw 4 hw oh uhvwh 31 Srxu frqwlqxhu o*h{hpsoh
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suìfìghqw/ dqdo|vrqv o*ìwxgh gh od fdxvdolwì gh +� vxu +2� Ghx{ pdwulfhv gh

vìohfwlrq vrqw fdofxoìhv/ 7� hw 72�

7� '

3
EEEEEEC

�

f
111

f

4
FFFFFFD
c 72 '

3
EEEEEEC

f

�
111

f

4
FFFFFFD

Gdqv o*h{hpsoh ruljlqdo gh Wrgd hw Skloolsv +4<<6/ 4<<7,/ ohv vìohfwhxuv

gh pdwulfhv qh vrqw sdv irufìphqw ghv yhfwhxuv/ pdlv ghv pdwulfhv/ fh txl

shuphw gh suhqguh hq frpswh o*lq xhqfh fdxvdoh g*xq jurxsh gh yduldeohv

vxu xq dxwuh jurxsh1 O*xqlwì hvw grqf uhpsodfì sdu xqh pdwulfh lghqwlwì1 Lfl/

qrxv qh qrxv suìvhqwhurqv txh od fdxvdolwì g*xqh yduldeoh vxu xqh dxwuh1 Vrlw

EeK�c ���c eKR3�c ek� ' {t �

�
e~�Ee~ �

�
e~��

3� dyhf e~ �

�
' Ee5��c ���e5�A �/ e5| ' E{t|3�c ���c

{t|3Rn�c Eeq�t|3R��� hw {t �

�
' E{t�c ���c{tA � o*hvwlpdwlrq gx uhvwh ghv sdud0

pëwuhv g*xq YHFP+s,/ dsuëv txh eq� dlw ìwì hvwlpì sdu od pìwkrgh gh Mrkdq0
vhq > e~ �

2
' Ee52�c ���e52A � dyhf e52| ' eq �zt|3R hw eqz od pdwulfh ghv & � o yhfwhxuv

frlqwìjudqwv qrq vwdwlrqqdluhv > eP� o*hvwlpdwhxu gh od pdwulfh gh yduldqfh0

fryduldqfh ghv uìvlgxv gx YHFP+s, gì�qlv sdu +715;, > elS gì�ql sdu +715<, >e�W gì�ql sdu +7163, hw elW gì�ql sdu +7164,1

eP� ' A3�

�
{t �

�
{t �{t � e~�E e~ �

�
e~��

3� e~ �

�
{t
�

+715;,

elS ' Eek�eP3�

� ek�3� +715<,

e�W '
3
C UR3� 
 7 �

�

 7 �

2
f f

f eq
�� 
 7 �

2
eq
z�� 
 ek2�

4
D +7163,

dyhf =

eq�

d��o = od suhplëuh oljqh gh od pdwulfh eq�

c
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eq�

z
d��o = od suhplëuh oljqh gh od pdwulfh eq�

z
d��o/ pdwulfh txl frqwlhqw ohv

& � o uhodwlrqv olqìdluhv qrq vwdwlrqqdluhv/

ekd��o = od ghx{lëph oljqh gh od pdwulfh ek�
elW '

3
C E~ �

�
~
�
�3� f

f E~ �

2
~
2
�3�

4
D +7164,

Doruv oh whvw Zdog gh qrq fdxvdolwì gh frxuw hw orqj whuph qrwì 8 W hvw

grqqì sdu +7165, hw vxlw xq Fkl2dyhf R ghjuìv gh olehuwì/ R ìwdqw o*ruguh gx

YHFP1

8 W ' EeK�d2�oc ���c eKR3�d2�oc ekd2�oeq�

d��oc ���c ekd2ooeq�

do�o��E e�WelW
e� �

W
�3�

EeK�d2�oc ���c eKR3�d2�oc ekd2�oeq�

d��oc ���c ekd2ooeq�

do�o� +7165,

Gh píph/ ohv whvwv g*h{foxvlrqv gh orqj whuph/ hw gh idleoh h{rjìqìlwì vrqw

grqqìv sdu 8 W

�
+7166, hw 8 W

�
+7167,1 Lov vrqw wrxv ghx{ glvwulexìv frpph ghv

Fkl2 ã o ghjuìv gh olehuwì1

8 W

�
' Eeq�

d��oc ���c eq �

do�o��deq�

z
d��oE e~ �

2
e~
2
�3�eq�

z
d��o
 elSo

3�Eeq�

d��oc ���c eq�

do�o�

+7166,

8 W

�
' Eekd2�oc ���ce@d2oo��E7 �

2
eP�72 
 eP��

3�Eekd2�oc ���ce@d2oo� +7167,

dyhf =

eP� = xqh pdwulfh Eo�o� fruuhvsrqgdqw dx eorf lqiìulhxu gurlw gh Ee~ �

�
e~
�
�3��

Hq�q/ ohv whvwv gh qrq fdxvdolwì gh frxuw whuph E8 W

z
�/ hw gh qrq fdxvdolwì gh

orqj whuph vrqw grqqìv uhvshfwlyhphqw sdu +7167, hw +7169,1 Lov vrqw glvwulexìv

frpph xq Fkl2/ ã uhvshfwlyhphqw R�� ghjuìv gh olehuwì/ hw 4 ghjuì gh olehuwì1

8 W

z
' EeK�d2�oc ���c eKR3�d2�o��d7 �2eP�72 
 EUR3� 
 7

�

�
�ePzEUR3� 
 7

�
�o3�

EeK�d2�oc ���c eKR3�d2�o� +7168,
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dyhf =

ePz = xqh pdwulfh E&ER � �� � &ER� ��� fruuhvsrqgdqw dx eorf vxsìulhxu

jdxfkh gh E e~ �

�
e~
�
�3��

8 W

��
' Eekd2�oeq �

d��oc ���c ekd2ooeq �

do�o��d7 �
2
eP�72 
 eq�

d��oeP�
eq�d��o n

ekd2�oelSek�d2�o
 eq�

z
d��oE~ �

2
~
2
�3�eq �

z
d��oo3� +7169,

Eekd2�oeq �

d��oc ���c ekd2ooeq �

do�o�

718 Dssolfdwlrqv hpslultxhv

Gdqv fhwwh vhfwlrq/ qrxv frpphqêrqv sdu yìul�hu o*ruguh g*lqwìjudwlrq

ghv vìulhv/ sxlv fkhufkrqv oh qrpeuh gh yhfwhxuv frlqwìjudqwv/ f*hvw ã gluh oh

udqj gh od pdwulfh q1 Qrxv hvwlprqv doruv wurlv prgëohv YHFP hw whvwrqv od

fdxvdolwì1

71814 Dqdo|vh hq whuph gh vwdwlrqqdulwì

Ohv grqqìhv xwlolvìhv gdqv ohv whvwv gh fdxvdolwì vrqw = ohv orjdulwkphv ghv

lqglfhv Glylvld +wrxv ohv gìwhqwhxuv gh prqqdlh, qrplqdx{ +_��'?, hw uìhov

+_��'o,/ ohv orjdulwkphv gx uhyhqx qdwlrqdo qrplqdo +}_R?, hw uìho +}_Ro,/ oh

orjdulwkph gx gì dwhxu gx uhyhqx qdwlrqdo +R, dlqvl txh ghx{ wdx{ g*lqwìuíw1

Xq wdx{ g*lqwìuíw gh frxuw whuph +oJ�?, txl hvw oh sursuh wdx{ gh od prqqdlh/

frqvwuxlw frpph xq wdx{ srqgìuì/ hw xq wdx{ ã orqj whuph +o,|,1 Fhv ghx{

wdx{ vrqw ghv wdx{ vdqv lps÷wv/ hw uhsuìvhqwhqw o*hqvhpeoh g*lqirupdwlrq1 Ohv

grqqìhv vrqw wulphvwulhoohv/ hw frxyuhqw od sìulrgh �bHf G A���bb. G Ae1 Ohv

�jxuhv +714,/ +715, +716, hw +717, suìvhqwhqw o*ìyroxwlrq gh fhv vìulhv

Oh wdeohdx +714, suìvhqwh ohv uìvxowdwv ghv whvwv gh vwdwlrqqdulwì +whvw

NSVV/ gh Nzldwnrzvnl hw do1 +4<<5,,1 Qrxv suìvhqwrqv ohv uìvxowdwv srxu
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Ilj1 714= Lqglfhv Glylvld qrplqdx{ +_��'?, hw uìhov +_��'o, +hq orjdulwkph,1

Ilj1 715= Uhyhqx qrplqdo +}_R?, hw uìho +}_Ro, +hq orjdulwkph,1
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Ilj1 716= Wdx{ g*lqwìuíw gh frxuw whuph +oJ�?, hw wdx{ g*lqwìuíw gh orqj whuph

+o,|,1

Ilj1 717= Gì dwhxu gx uhyhqx qdwlrqdo +R, +hq orjdulwkph,/ hw lq dwlrq wul0

phvwulhooh +{R,1
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soxvlhxuv ihqíwuhv/ ,f/ ,e hw ,�2 pdlv uhwhqrqv ,e ìwdqw grqqì od sìulrglflwì

ghv vìulhv1 Dx vhxlo gh 8 (/ wrxwhv ohv vìulhv vrqw lqwìjuìhv g*ruguh 4 h{fhswìv

ohv sul{ txl vrqw lqwìjuìv g*ruguh 51 Hq fh txl frqfhuqh ohv vìulhv qrplqdohv/

ohv wdx{ g*lqwìuíw vrqw L+4, doruv txh oh uhyhqx qdwlrqdo hw od prqqdlh qh vrqw

L+4, txh vl xqh whqgdqfh olqìdluh hvw dmrxwìh gdqv oh whvw1 Srxu frq�uphu

fh uìvxowdw srxu fhv ghx{ vìulhv/ qrxv xwlolvrqv oh whvw DGI hw yìul�rqv ã od

irlv od vwdwlvwltxh gh Vwxghqw gx whuph dxwruìjuhvvli/ hw od vljql�fdwlylwì gh

od whqgdqfh1 D 8 (/ srxu oh uhyhqx qdwlrqdo qrplqdo/ hq whvwdqw L+5, frqwuh

L+4,/ dyhf xq uhwdug/ od frqvwdqwh hw od whqgdqfh vrqw vljql�fdwlyhv1 Od ydohxu

gx whvw +07/44, frqgxlw ã uhmhwhu o*k|srwkëvh L+5,/ hw ã dffhswhu o*k|srwkëvh

L+4,1 Xq uìvxowdw vlplodluh dssdudñw srxu od pdvvh prqìwdluh qrplqdoh/ dyhf

lfl xqh vwdwlvwltxh gh 07/691 Oh idlw txh ohv sul{ vrlhqw lqwìjuìv g*ruguh 5/

doruv txh od pdvvh prqìwdluh uìhooh hvw lqwìjuìh g*ruguh 4/ vljql�h tx*lo h{lvwh

xqh uhodwlrq gh frlqwìjudwlrq hqwuh od prqqdlh hw ohv sul{1 Fhwwh gì�qlwlrq

gh od frlqwìjudwlrq v*dssxlh vxu xqh gì�qlwlrq soxv odujh txh fhooh g*Hqjho

hw Judqjhu +4<;:,1 Hq h�hw/ srxu fhv dxwhxuv/ od frlqwìjudwlrq dssdudñw vl

ohv vìulhv rqw oh píph ruguh g*lqwìjudwlrq/ hw vl xqh frpelqdlvrq olqìdluh ghv

vìulhv hvw vwdwlrqqdluh1

Gh idêrq soxv jìqìudoh/ od gì�qlwlrq gh Fdpsehoo hw Shuurq +4<<4, dxwr0

ulvh ghv ruguhv g*lqwìjudwlrq gl�ìuhqwv1 Srxu hx{/ lo | d frlqwìjudwlrq hqwuh

ghx{ vìulhv lqwìjuìhv g*ruguh o hw ^ v*lo h{lvwh xqh uhodwlrq whooh txh fhwwh ghu0

qlëuh vrlw lqwìjuìh g*ruguh o � ^1 Dlqvl/ oh idlw txh oh orjdulwkph gh od pdvvh

prqìwdluh vrlw L+4,/ txh oh orjdulwkph gh o*lqglfh gh sul{ vrlw L+5,/ hw txh oh

orjdulwkph gh od pdvvh prqìwdluh uìhooh vrlw L+4,/ vljql�h txh od prqqdlh hw

ohv sul{ vrqw frlqwìjuìv1

Xq uìvxowdw vlplodluh dssdudñw srxu ohv sul{ hw oh uhyhqx qdwlrqdo1 Gh idêrq

vxusuhqdqwh/ oh whvw NSVV lqgltxh dxvvl txh oruvtx*xqh frqvwdqwh hvw lqfoxvh
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Wde1 714= Uìvxowdwv gx whvw NSVV1

�
�

�
�

o3 o7 o45 o3 o7 o45

s 6/77 4/:< 3/:3 3/;5 3/77 3/4<

{R 5/<4 4/8; 3/96 3/86 3/67 3/49

�
5s 3/57 /37- 3/3< 3/35 /36- 3/3;

glyTq 6/84 4/;5 3/9< 3/<5 3/7; 3/53

�glyTq 5/6; 4/69 3/94 3/47 /43- 3/44

glyTu 6/3; 4/8; 3/8; 3/99 3/67 3/47

�glyTu 3/54 /48- 3/45 3/4: /45- 3/43

jgsq 6/98 4/86 3/:4 3/;4 3/75 3/4;

�jgsq 5/6< 4/69 3/93 3/47 /44- 3/43

jgsu 6/:; 4/<7 3/:6 3/85 3/5: 3/45

�jgsu 3/4; /46- 3/3< 3/4< /46- 3/3<

urzq 3/67 /4;- 3/3< 3/66 3/4; 3/3<

�urzq 3/5: /54- 3/54 3/43 /3;- 3/3<

uow 5/<4 4/85 3/95 3/59 3/48 3/3;

�uow 3/39 /38- 3/3; 3/39 /38- 3/3:

- Dffhswdwlrq gh o*k|srwkëvh qxooh ã 8( 1

gdqv oh prgëoh/ oh wdx{ g*lqwìuíw gh frxuw whuph hvw vwdwlrqqdluh/ doruv txh oh

whvw DGI uhmhwh fodluhphqw od vwdwlrqqdulwì gh od vìulh/ hw vxjjëuh txh fhwwh

ghuqlëuh hvw L+4, +whvw L+5, frqwuh L+4,/ DGI@08/63,1 Hq frqvìtxhqfh/ wrxwhv

ohv vìulhv vrqw wudlwìhv frpph lqwìjuìhv g*ruguh 4/ vdxi ohv sul{ lqwìjuìv g*ruguh

51

71815 Gìwhuplqdwlrq gx qrpeuh gh yhfwhxuv frlqwìjudqwv

Hwdqw grqqì o*ruguh g*lqwìjudwlrq ghv yduldeohv/ vrlw ~�

| ' E_��'?
| c{R|c o

J�?
| c

o,|| c }_R
?
| �
�/ ~2

| ' E_��'?
| c{R| c o

J�?
| c o,|| c }_R

o
| �
�/ hw ~�

| ' E_��'o
| c{R|c o

J�?
| c o,|| c }_R

o
| �
�c

ghv yhfwhxuv E&��� frpsuhqdqw ghv yduldeohv lqwìjuìhv g*ruguh 41 Hw vrlw srxu
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fkdtxh ~ �
| xqh ìfulwxuh YHFP+s, grqqìh sdu +716:,1

{~ �
| ' �� n

R3�[
�'�

K��{~
�
|3� n��~ �

|3R n x�(| n s�f| n ��| +716:,

dyhf =

(| = xq yhfwhxu gh yduldeohv lqglfdwulfhv/

f| = xq yhfwhxu gh ydudleohv h{rjëqhv/

�� ' k�q��c

K�� = xqh pdwulfh +& � &,1

+716:, dgphw xqh uhsuìvhqwdwlrq hq qlyhdx +716;,1

~ �
| ' �� n

R[
�'�

��
�~

�
|3� n x�(| n s�f| n ��| +716;,

dyhf =

K�� ' �EU ���
�
� ������

��( � ' �c ���c R� �c

�� ' �EU ���
�
� ������

R��

Qrxv frpphqêrqv sdu whvwhu oh udqj gh q/ f*hvw0ã0gluh oh qrpeuh gh yhf0

whxuv frlqwìjudqwv1 Srxu fhod/ od suhplëuh ìwdsh gh od surfìgxuh frqvlvwh ã

wurxyhu oh qrpeuh gh uhwdugv rswlpdo R srxu fkdfxq ghv wurlv prgëohv1 Ghx{

vwudwìjlhv shxyhqw íwuh xwlolvìhv1 Od suhplëuh/ frqvlvwh ã hvwlphu +716:, gdqv

vd iruph qrq uìgxlwh/ hw ã xwlolvhu ghv fulwëuhv g*lqirupdwlrq gx w|sh DLF rx

ELF1 Oh uhwdug rswlpdo ìwdqw doruv fhoxl srxu ohtxho fhv ghx{ fulwëuhv/ rx o*xq

ghv ghx{/ hvw plqlpdo1 O*dxwuh vwudwìjlh/ hvw dxvvl edvìh vxu xqh hvwlpdwlrq

qrq frqwudlqwh gh +716:,1 Hooh frqvlvwh ã hvwlphu +716:, dyhf xq shwlw qrpeuh

gh uhwdugv hw ã o*dxjphqwhu surjuhvvlyhphqw1 Oh qrpeuh gh uhwdugv fkrlvl

ìwdqw gì�ql frpph oh qrpeuh plqlpdo dvvxudqw od eodqfkhxu ghv uìvlgxv/ hv0

vhqwlhooh gdqv oh fdguh gh o*hvwlpdwlrq sdu oh pd{lpxp gh yudlvhpeodqfh gh

Mrkdqvhq +D1 Ulsdwwl +4<<7,,1 Qrxv dssoltxrqv lfl fhwwh ghx{lëph pìwkrgh/

hw uhwhqrqv srxu oh YHFP 4 R ' D/ srxu oh YHFP 5 R ' e hw srxu oh YHFP6
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R ' e1 Ohv vwdwlvwltxhv gh fkdtxh prgëoh vrqw grqqìhv sdu ohv wdeohdx{ +715,/

+716, hw +717,1 Srxu ohv uhwdugv vhohfwlrqqìv/ ohv whvwv xqlydulìv hw pxowlydulìv

prqwuhqw txh ohv prgëohv vrqw elhq vsìfl�ìv1 Hq sduwlfxolhu/ lo q*| d ql dxwr0

fruuìodwlrq/ ql kìwìurvfìgdvwlflwì/ hw ohv uìvlgxv vrqw qrupdohphqw glvwulexìv1

Wde1 715= Vwdwlvwltxhv srxu ohv uìvlgxv gx prgëoh 41

Prgëoh 4 =

]4
w
@ +glyTq

w
>�sw> u

rzq

w
> uow

w
> jgsq

w
,
3

s @ 8

Whvwv xqlydulìv =

�glyTq
�

5s �urzq �uow �jgsq

KHW 7;/57+3/5:, 6;/<4+3/98, 69/87+3/:8, 84/:9+3/4:, 7</66+3/56,

DUFK7 5/58+3/9<, 9/4<+3/4;, 6/8:+3/79, 9/:3+3/48, 4/86+3/;5,

Qrupdolwì-- 3/38+3/<:, 3/46+31<7, 5/6;+3/63, 5/<3+3/56, 4/6:+3/83,

T0vwdw DU4 4/3;+3/63, 3/97+3/75, 3/47+3/:3, 3135+3/<3, 3/335+3/<9,

T0vwdw DU407 4/<<+3/:6, 5/64+3/9:, 4/69+3/;8, 4/57+3/;:, 3/75+3/<;,

Whvwv pxowlydulìv =

Dxwrfruuhodwlrq = whvw Sruwphqwdx 40; = 4:5/< +3/43,

Qrupdolwì- = ;/66 +3/93,

- = Whvw Mdutxh0Ehud pxowlydulì1

-- = Whvw Mdutxh0Ehud xqlydulì1

S0ydoxh hqwuh sduhqwkëvhv1

Hq vh vhuydqw gh o*dssurfkh gh Sdqwxod/ h{soltxìh suìdodeohphqw/ f*hvw0

ã0gluh hq whvwdqw gh idêrq mrlqwh oh qrpeuh gh yhfwhxuv frlqwìjudqwv hw od

vsìfl�fdwlrq/ ohv vsìfl�fdwlrqv vxlydqwhv vrqw uhwhqxhv srxu fkdtxh prgëoh1

Srxu ohv ghx{ prgëohv gdqv ohvtxhov hqwuh od prqqdlh hq whuph qrplqdo

+YHFP 4 hw 5,/ xqh frqvwdqwh hw xqh whqgdqfh olqìdluh vrqw lqfoxhv gdqv od

uhodwlrq frlqwìjudqwh/ hw elhq vþu xqh frqvwdqwh gdqv od uhodwlrq YDU1 Fhod

fruuhvsrqg ã od vsìfl�fdwlrq 7 ìqrqfìh soxv kdxw1 Gdqv oh prgëoh frqwhqdqw
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Wde1 716= Vwdwlvwltxhv srxu ohv uìvlgxv gx prgëoh 51

Prgëoh 5 =

]5
w
@ +glyTq

w
>�sw> u

rzq

w
> uow

w
> jgsu

w
,
3

s @ 7

Whvwv xqlydulìv =

�glyTq
�

5s �urzq �uow �jgsu

KHW 6:/44+3/5;, 53/<:+3/<8, 57/:6+3/;8, 6</53+3/54, 63/49+3/94,

DUFK7 5/<:+3/89, 7/<<+3/5<, 8/;:+3/54, 8/35+3/5;, 8/8:+3/56,

Qrupdolwì-- 3/67+3/;7, 5/:3+3/59, 7/;9+3/3;, 4/98+3/77, 3/83+3/:;,

T0vwdw DU4 3/94+3/76, 5/48+3/47, 3/44+3/:6, 3/3<+3/:8, 3/49+3/9<,

T0vwdw DU407 4/57+3/;:, 5/83+3/97, 6/49+3/86, 3/66+3/<<, 3/7;+3/<:,

Whvwv pxowlydulìv =

Dxwrfruuhodwlrq = whvw Sruwphqwdx 40; = 4;</7 +3/55,

Qrupdolwì- = 44/46 +3/68,

- = Whvw Mdutxh0Ehud pxowlydulì1

-- = Whvw Mdutxh0Ehud xqlydulì1

S0ydoxh hqwuh sduhqwkëvhv1

od prqqdlh uìhooh/ od uhodwlrq gh orqj whuph q*lqfoxw sdv gh frqvwdqwh +vsì0

fl�fdwlrq 4,1 Srxu fkdtxh prgëoh/ ohv whvwv b4@ hw b|o@Se vxjjëuhqw ã 8( od

suìvhqfh g*xq vhxo yhfwhxu frlqwìjudqw +wdeohdx +718,,1 Qrxv frqfoxrqv grqf

o ' � txhotxh vrlw ~ �c � ' �c 2c ��

Frpph qrxv o*dyrqv yx/ od surfìgxuh gh Mrkdqvhq hvw xwloh srxu gìwhu0

plqhu oh qrpeuh gh yhfwhxuv frlqwìjudqwv1 Fhshqgdqw/ ìwdqw grqqì txh wrxwh

frpelqdlvrq olqìdluh ghv yhfwhxuv frlqwìjudqwv hvw dxvvl xq yhfwhxu frlqwì0

judqw/ ohv hvwlpdwlrqv ghv yhfwhxuv surgxlwhv sdu od surfìgxuh qh vrqw sdv

irufìphqw xqltxhv/ fh txl uhqg gl!floh o*lqwhusuìwdwlrq ìfrqrpltxh ghv yhf0

whxuv1

Lo hvw grqf qìfhvvdluh g*lpsrvhu ghv uhvwulfwlrqv srxu rewhqlu ghv yhf0

whxuv mxvwh0lghqwl�ìv/ rx vxu0lghqwl�ìv1 Hq g*dxwuhv whuphv/ frpph sursrvì
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Wde1 717= Vwdwlvwltxhv srxu ohv uìvlgxv gx prgëoh 61

Prgëoh 6 =

]6
w
@ +glyTu

w
>�sw> u

rzq

w
> uow

w
> jgsu

w
,
3

s @ 7

Whvwv xqlydulìv =

�glyTu
�

5s �urzq �uow �jgsu

KHW 77/45+3/75, 68/<<+3/::, 6:/74+3/:4, 7;/35+3/5:, 75/<7+3/7:,

DUFK7 6/6:+3/97, </5;+3/4, 7/54+3/85, 8/67+3/6;, 9/:<+3/57,

Qrupdolwì-- 3/35+3/<<, 3/65+3/;8, 5/7;+3/5<, 6/46+3/54, 3/57+3/;<,

T0vwdw DU4 3/:7+3/6<, 3/36+3/;8, 3/4<+3/99, 3/4:+3/9;, 3/5;+3/8<,

T0vwdw DU407 4/6:+3/;8, 4/::+3/:;, 4/6:+3/;8, 4/88+3/;4, 3/:5+3/<8,

Whvwv pxowlydulìv =

Dxwrfruuhodwlrq = whvw Sruwphqwdx 40; = 4:5/6 +3/43,

Qrupdolwì- = 7/67 +3/<6,

- = Whvw Mdutxh0Ehud pxowlydulì1

-- = Whvw Mdutxh0Ehud xqlydulì1

S0ydoxh hqwuh sduhqwkëvhv1

sdu Gdylgvrq +4<<;, hw Frhqhq hw Yhjd +4<<<, qrxv fkhufkrqv ghv yhfwhxuv

luuìgxfwleohv1 Xq hqvhpeoh gh yduldeohv L+4, ìwdqw glw frlqwìjuì gh idêrq lu0

uìgxfwleoh/ vl hqohyhu xqh ghv yduldeohv gh o*hqvhpeoh frqgxlw ã xq hqvhpeoh

qrq vwdwlrqqdluh1 D sduwlu gh od olwwìudwxuh vxu od ghpdqgh gh prqqdlh/ sox0

vlhxuv uhvwulfwlrqv vrqw whvwìhv srxu ohv prgëohv 5 hw 6 +krprjìqìlwì srxu oh

uhyhqx uìho/ vsuhdg gh wdx{ g*lqwìuíw/ h{foxvlrq gh orqj whuph111, doruv txh

ohv uhvwulfwlrqv srxu oh prgëoh 4 vrqw sxuhphqw hpslultxhv1 Oh wdeohdx +719,

suìvhqwh ohv uìvxowdwv ghv whvwv vwuxfwxuhov1

Oh YHFP 4/ uholh od pdvvh prqìwdluh qrplqdoh dx uhyhqx qdwlrqdo qrpl0

qdo/ ã o*lq dwlrq hw ã ghx{ wdx{ g*lqwìuíw1 Od vhxoh uhvwulfwlrq dffhswìh/ hvw

o*h{foxvlrq gh orqj whuph gh o*lq dwlrq dyhf xq udwlr gx pd{lpxp gh yudlvhp0

eodqfh gh 5/44 srxu xqh suredelolwì gh 3/471 Dlqvl/ ã orqj whuph/ o*ìyroxwlrq
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Wde1 718= Uìvxowdwv ghv whvwv srxu od gìwhuplqdwlrq gx qrpeuh gh yhfwhxuv

frlqwhjudqwv1

Prgìoh 4 =

]4
w
@ +glyTq

w
>�sw> u

rzq
w

> uow
w
> jgsq

w
,
3

K3 � �pd{ �pd{ <8( �wudfh �wudfh <8(

u @ 3 3/8: 6</69- 6:/85 <8/<9- ;:/64

u @ 4 3/7: 5</76 64/79 89/8< 95/<<

u @ 5 3/58 46/33 58/87 5:/43 75/77

u @ 6 3/4; </35 4;/<9 47/43 58/65

u @ 7 3/43 8/3; 45/38 8/3; 45/58

Prgìoh 5 =

]5
w
@ +glyTq

w
>�sw> u

rzq

w
> uow

w
> jgsu

w
,
3

K3 � �pd{ �pd{ <8( �wudfh �wudfh <8(

u @ 3 3/86 6;/:6- 6:/85 <7/4<- ;:/64

u @ 4 3/77 5</98 64/79 88/79 95/<<

u @ 5 3/58 47/73 58/87 58/;4 75/77

u @ 6 3/45 9/69 4;/<9 44/73 58/65

u @ 7 7/3< 8/37 45/38 8/37 45/58

Prgìoh 6 =

]6
w
@ +glyTu

w
>�sw> u

rzq
w

> uow
w
> jgsu

w
,
3

K3 � �pd{ �pd{ <8( �wudfh �wudfh <8(

u @ 3 3/79 5;/3:-- 63/37 93/54- 8</79

u @ 4 3/5; 47/<5 56/; 65/46 6</;<

u @ 5 3/56 45/46 4:/;< 4:/54 57/64

u @ 6 3/3; 7/37 44/77 8/3; 45/86

u @ 7 3/35 4/36 6/;7 4/36 6/;7

- = uhmhw gh o*k|srwkìvh qxooh ã 8(1

-- = uhmhw gh o*k|srwkìvh qxooh ã 43(1

Vwdwlvwltxhv fruuljìhv gx eldlv srxu shwlwv ìfkdqwloorqv Uhlphuv +4<<5,1
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Wde1 719= Whvwv g*k|srwkëvhv vwuxfwxuhoohv srxu ohv yhfwhxuv frlqwìjudqwv1

Prgëoh 4 =
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frqvwdqwh@ 4>4</ whqgdqfh@ 3> 338

Prgëoh 5 =
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gh o*djuìjdw gh prqqdlh hvw olìh gh idêrq srvlwlyh ã vrq sursuh wdx{ g*lqwìuíw/

wrxwh kdxvvh gh fh ghuqlhu glplqxdqw oh frþw g*rssruwxqlwì gh od gìwhqwlrq1

Gh píph/ od prqqdlh hvw olìh gh idêrq srvlwlyh dx uhyhqx qdwlrqdo/ lqwhu0

yhqdqw frpph xqh dssur{lpdwlrq g*xqh yduldeoh wudqvdfwlrqqhooh1 Hq�q/ od

uhodwlrq hvw qìjdwlyh dyhf oh wdx{ g*lqwìuíw ã orqj whuph/ wrxwh kdxvvh gh fh

ghuqlhu hqwudñqdqw xqh djphqwdwlrq gx frþw g*rssruwxqlwì1 Oh wdeohdx +71:,

hvw uhodwli dx{ pdwulfhv �/ srxu ohv wurlv prgëohv1

Srxu oh YHFP 4/ lo dssdudñw/ tx*ã orqj whuph/ xqh kdxvvh gx qlyhdx gh

od pdvvh prqìwdluh suryrtxh xqh yduldwlrq ã od kdxvvh gh o*lq dwlrq1 Rq

frqvwdwh o*h�hw lqyhuvh srxu oh uhyhqx qdwlrqdo hw oh wdx{ g*lqwìuíw ã frxuw

whuph/ sxlvtx*xqh kdxvvh gh fhv ghuqlhuv yd suryrtxhu xqh yduldwlrq ã od

edlvvh gh o*lq dwlrq1 Hq�q/ oh uhyhqx qdwlrqdo yd glplqxhu dyhf ghv kdxvvhv gh

wdx{ g*lqwìuíw +gh frxuw hw orqj whuph, hw dxjphqwhu dyhf xqh dxjphqwdwlrq

gh od pdvvh prqìwdluh1 Dlqvl/ wrxwh kdxvvh gh wdx{ g*lqwìuíw yd frqwudfwhu

o*dfwlylwì/ hw wrxwh srolwltxh prqìwdluh h{sdqvlrqlvwh yd uhodqfhu o*dfwlylwì1

Oh YHFP 5 uholh od pdvvh prqìwdluh qrplqdoh ã o*dfwlylwì uìhooh/ ã o*lq d0

wlrq hw dx{ ghx{ wdx{ g*lqwìuíw1 Ghx{ uhvwulfwlrqv vrqw lpsrvìhv/ o*h{foxvlrq

gx wdx{ g*lqwìuíw gh orqj whuph/ hw o*krprjìqìlwì dyhf oh uhyhqx uìho1 Frpph

suìfìghpphqw/ od prqqdlh yd gìshqguh gh idêrq srvlwlyh gx wdx{ g*lqwìuíw

gh frxuw whuph hw gx uhyhqx qdwlrqdo1 Gh soxv/ xqh uhodwlrq dssdudñw hqwuh

o*lq dwlrq hw od prqqdlh1 Soxv o*lq dwlrq dxjphqwh/ soxv oh frþw g*rssruwxqlwì

gh od gìwhqwlrq gh prqqdlh hvw lpsruwdqw1 O*ìwxgh gh od pdwulfh �/ wdeohdx

+71:,/ idlw dssdudñwuh ghv uìvxowdwv txl gl�ëuhqw gh fhx{ gx YHFP 41 Suhplë0

uhphqw/ gdqv o*ìtxdwlrq gh sul{/ od prqqdlh qh mrxh soxv xq u÷oh srvlwli/ pdlv

oìjëuhphqw qìjdwli1 Gh píph/ o*lq xhqfh gh od prqqdlh vxu oh uhyhqx uìho hvw

wuëv shx lpsruwdqw +3/35,/ fh txl vxjjëuh od qhxwudolwì gh od prqqdlh ã orqj

whuph1 O*lq dwlrq hw oh wdx{ g*lqwìuíw gh frxuw whuph vhpeohqw dxvvl mrxhu xq
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Wde1 71:= Pdwulfhv � ghv frh!flhqwv gh orqj whuph1
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u÷oh gdqv o*ìyroxwlrq gx uhyhqx uìho1

Oh YHFP 6/ uholh od prqqdlh uìhooh/ o*lq dwlrq/ oh uhyhqx uìho hw ohv ghx{

wdx{ g*lqwìuíw1 Vrqw h{foxv gh od uhodwlrq gh orqj whuph o*lq dwlrq hw oh wdx{

g*lqwìuíw gh orqj whuph1 Frpph gdqv oh prgëoh 5/ o*ìyroxwlrq gh o*djuìjdw gh

prqqdlh gìshqg gh pdqlëuh srvlwlyh gx uhyhqx uìho +pdlv qrq sursruwlrqhooh0
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phqw, hw gh vrq sursuh wdx{ g*lqwìuíw1 Dx qlyhdx gh o*hvwlpdwlrq gh od pdwulfh

�/ o*lpsdfw ghv gl�ìuhqwv frpsrvdqwv vxu o*lq dwlrq dssdudñw wuëv idleoh1 Dx

qlyhdx gx uhyhqx uìho/ oh wdx{ g*lqwìuíw gh frxuw whuph/ dssdudñw frpph xqh

yduldeoh pdmhxuh/ +lq xhqfh qìjdwlyh,/ doruv txh od prqqdlh vhpeoh mrxhu xq

u÷oh srvlwli/ pdlv shx lpsruwdqw1

Wde1 71;= Whvwv pxowlydulìv gh vwdwlrqqdulwì1
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Vwdwlrqqdulwì hq whqgdqfh 4;/<7+3, 5</<3+3, 5:/9:+3, 65/43+3, 46/:7+3,
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Vwdwlrqqdulwì 45/5<+3/34, 54/76+3, 49/76+3, </;8+3/37, 45/7<+3/34,

Hq�q/ od surfìgxuh gh whvwv ghv uhvwulfwlrqv vxu ohv yhfwhxuv frlqwìjudqwv

hvw dxvvl xwlolvìh srxu whvwhu od vwdwlrqqdulwì ghv vìulhv hqwudqw gdqv fkdfxq

ghv YHFP1 Hq sduwlfxolhu/ hvw whvwìh o*k|srwkëvh qxooh L+3, frqwuh o*k|srwkëvh

dowhuqdwlyh L+4,1 Hq h�hw/ o*dqdo|vh ghv whvwv NSVV srxu oh wdx{ g*lqwìuíw gh

frxuw whuph dydlw idlw dssdudñwuh txh fh ghuqlhu srxydlw íwuh L+3,1 Oh wdeohdx

+71;, suìvhqwh ohv uìvxowdwv gh fhv whvwv txl vrqw hq idlw xqh jìqìudolvdwlrq

pxowlydulìh ghv whvwv DGI1 Lo dssdudñw txh wrxwhv ohv yduldeohv vrqw dx prlqv
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L+4,1

71816 Uìvxowdwv ghv whvwv gh fdxvdolwì

Qrxv suìvhqwrqv pdlqwhqdqw ohv uìvxowdwv ghv whvwv gh fdxvdolwì/ edvìv vxu

od surfìgxuh gh Wrgd hw Skloolsv +4<<6/ 4<<7, h{soltxìh soxv kdxw1

Wde1 71<= Uìvxowdwv ghv whvwv gh fdxvdolwì srxu oh prgëoh 41

glyTq qh fdxvh sdv = jgsq qh fdxvh sdv = �s qh fdxvh sdv =

jgsq �s glyTq
�s glyTq jgsq

Fdxvdolwì gh frxuw

hw gh orqj whuph

7</66 4</3:

+3, +3,

5</75 59/5<

+3, +3,

43/98 4/::

+3/36, +3/:;,

H{foxvlrq gh orqj

whuph

64/<7 64/<7

+3, +3,

68/;8 68/;8

+3, +3,

1 1

+1, +1,

Idleoh h{rjìqìlwì 67/36 49/35

+3, +3,

6/59 49/35

+3/3:, +3,

6/59 67/36

+3/3:, +3,

Fdxvdolwì gh frxuw

whuph

73/57 45/76

+3, +3/34,

56/<8 59/5;

+3, +3,

43/98 4/::

+3/36, +3/:;,

Fdxvdolwì gh orqj

whuph

59/:: 47/54

+3, +3,

6/54 47/;<

+3/3:, +3,

1 1

+1, +1,

S0ydoxh hqwuh sduhqwkëvhv1

Xqh ydohxu pdqtxdqwh vljql�h txh od yduldeoh fdxvdoh hvw devhqwh gh od uhodwlrq gh frlqwìjudwlrq/

fi whvwv vwuxfwxuhov vxu ohv yhfwhxuv frlqwìjudqwv1 Gdqv fh fdv/ oh whvw gh fdxvdolwì gh frxuw hw orqj

whuph/ hvw vhxohphqw xq whvw gh frxuw whuph1

� Prgëoh 4 = Ohv olhqv hqwuh od prqqdlh qrplqdoh hw oh uhyhqx qrplqdo

rqw wudglwlrqqhoohphqw ìwì ìwxglìv hq xwlolvdqw o*ìtxdwlrq gh V| Orxlv/

Dqghuvhq hw Mrugrq +4<9;,/ Fduovrq +4<:;, rx soxv uìfhpphqw Fku|vwdo

hw PdfGrqdog +4<<7,1 Gdqv fhwwh dssurfkh/ frpph gdqv qrwuh prgëoh/

od txhvwlrq frqfhuqdqw od gìfrpsrvlwlrq hqwuh xq h�hw uìho/ hw xq h�hw

vxu ohv sul{ q*hvw sdv wudlwì/ ohv uhodwlrqv uhvwdqw sxuhphqw hpslultxhv1

Hq jìqìudo/ ohv ìwxghv xwlolvdqw o*ìtxdwlrq gh V| Orxlv frqfoxhqw ã xq
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iruw lpsdfw gh od prqqdlh vxu oh uhyhqx qrplqdo1 Ohv uìvxowdwv txh qrxv

rewhqrqv vrqw frqiruphv ã fh uìvxowdw +wdeohdx +71<,, sxlvtxh o*k|sr0

wkëvh gh qrq fdxvdolwì gh od prqqdlh vxu oh uhyhqx hvw fodluhphqw uhmhwìh

+whvw Zdog@7</66/ s0ydoxh@3,/ fhwwh fdxvdolwì ìwdqw edvìh vxu xqh fdx0

vdolwì gh frxuw hw gh orqj whuph1 Fhshqgdqw/ fhwwh fdxvdolwì q*hvw sdv

xqlgluhfwlrqqhooh/ ìwdqw grqqì txh o*k|srwkëvh qxooh gh qrq fdxvdolwì

gx uhyhqx vxu od prqqdlh hvw dxvvl odujhphqw uhmhwìh +whvw Zdog@5</75/

s0ydoxh@3,1 Dlqvl/ od prqqdlh fdxvh oh uhyhqx/ hw oh uhyhqx fdxvh od

prqqdlh1 Gh idêrq fodluh/ od prqqdlh fdxvh dxvvl ohv sul{/ rx soxv suì0

flvìphqw o*lq dwlrq/ hw fhwwh fdxvdolwì hvw edvìh vxu xqh uhodwlrq gh orqj

whuph hw xqh uhodwlrq gh frxuw whuph1 Fhwwh fdxvdolwì hvw el gluhfwlrq0

qhooh/ fdu od prqqdlh hvw dxvvl fdxvìh sdu ohv sul{1 Hq�q/ o*lq dwlrq hvw

dxvvl fdxvìh sdu oh uhyhqx/ vdqv txh wrxwhirlv ql od prqqdlh/ ql oh uhyhqx

dx vhxlo gh 8 ( qh vrlw fdxvìv sdu fhwwh ghuqlëuh1 Gh idêrq soxv jìqì0

udoh/ od �jxuh +718, suìvhqwh od vwuxfwxuh gh fdxvdolwì dx vhxlo gh 8 (

srxu wrxwhv ohv yduldeohv gx v|vwëph1 Lo dssdudñw txh ohv sul{ vrqw xqh

yduldeoh sdvvlyh gx v|vwëph/ ìwdqw grqqì tx*lov vrqw fdxvìv sdu wrxwhv

ohv dxwuhv yduldeohv1 Oh wdx{ g*lqwìuíw gh frxuw whuph vhpeoh íwuh xqh

ghv yduldeohv prwulfhv gx v|vwëph/ fdxvdqw ohv sul{/ od prqqdlh hw oh

uhyhqx qdwlrqdo qrplqdo1 Hq�q/ rq qrwhud txh o*djuìjdw gh prqqdlh hvw

fdxvì sdu ohv wdx{ gh frxuw whuph/ hw hvw grqf frqwu÷odeoh/ vl elhq vþu

od edqtxh fhqwudoh d xqh lq xhqfh vxu ohv wdx{ gh frxuw whuph1

� Prgëoh 5 = Oh prgëoh 5 v*lqwìuhvvh sduwlfxolëuhphqw dx{ olhqv hqwuh od

prqqdlh qrplqdoh hw oh uhyhqx uìho1 Iulhgpdq hw Vfkzduw} +4<96,/ rqw

qrwì xqh iruwh fruuìodwlrq hqwuh od prqqdlh hw oh uhyhqx/ qrwdqw txh/

vxu od sìulrgh g*ìwxgh/ ohv uìfhvvlrqv ìwdlhqw jìqìudohphqw suìfìgìhv

g*xqh frqwudfwlrq gh od pdvvh prqìwdluh1 Dx frhxu gx sureoëph/ vh
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Wde1 7143= Uìvxowdwv ghv whvwv gh fdxvdolwì srxu oh prgëoh 51

glyTq qh fdxvh sdv = jgsu qh fdxvh sdv = �s qh fdxvh sdv =

jgsu �s glyTq
�s glyTq jgsu

Fdxvdolwì gh frxuw

hw gh orqj whuph

7/96 59/;;

+3/66, +3,

58/55 45/79

+3, +3134,

44/5< 8/94

+3/35, +3/56,

H{foxvlrq gh orqj

whuph

64/74 64/74

+3, +3,

66/:9 66/:9

+3, +3,

64/86 64/86

+3, +3,

Idleoh h{rjìqìlwì 3/338 57/9;

+3/<7, +3,

;/:8 57/9;

+3, +3,

;/:8 3/338

+3/3:, +3/<7,

Fdxvdolwì gh frxuw

whuph

5/83 56/8<

+3/7:, +3,

58/45 :/97

+3, +3/38,

44/36 8/59

+3/34, +3/48,

Fdxvdolwì gh orqj

whuph

3/338 55/:7

+3/<7, +3,

8/85 </64

+3/35, +3,

;/93 3/338

+3, +3/<7,

S0ydoxh hqwuh sduhqwkëvhv1

wurxyh grqf o*lpsdfw gh od srolwltxh prqìwdluh vxu oh uhyhqx uìho1 Soxv

jìqìudohphqw/ fhwwh sureoìpdwltxh vh uìiëuh ã od qrwlrq gh qhxwudolwì hw

gh vxshu qhxwudolwì gh od prqqdlh1 Od prqqdlh hvw glwh qhxwuh/ vl ã orqj

whuph xqh kdxvvh shupdqhqwh gh od pdvvh prqìwdluh odlvvh oh uhyhqx

uìho lqfkdqjì/ vh wudgxlvdqw lqwhjudohphqw gdqv ohv sul{1 Od prqqdlh hvw

glwh vxshu qhxwuh vl xq fkdqjhphqw shupdqhqw gx wdx{ gh yduldwlrq gh

od pdvvh prqìwdluh q*d sdv g*h�hw ã orqj whuph vxu ohv yduldeohv uìhoohv1

Ohv txhvwlrqv gh qhxwudolwì rqw ìwì qrwdpphqw ìwxglìh sdu Exoodug

+4<<<,/ Ilvkhu hw Vhdwhu +4<;</ 4<<6,/ Nlqj hw Zdwvrq +4<<5/ 4<<7/

4<<:, rx hqfruh Vhuohwlv hw Nrxvwdv +4<<;,1 Oh fdguh YHFP ìwxglì

lfl/ qh irxuqlw sdv xq whvw irupho gh qhxwudolwì rx vxshu qhxwudolwì1 Lo

shuphw fhshqgdqw g*ìwdeolu ghv uhodwlrqv hqwuh od pdvvh prqìwdluh hw oh

uhyhqx uìho/ qrwdpphqw dx qlyhdx gh od fdxvdolwì gh orqj whuph hqwuh

fhv ghx{ yduldeohv/ hw ghv irqfwlrqv gh uìsrqvhv/ ìwxglìhv sdu od vxlwh1

Ohv uìvxowdwv gh od surfìgxuh Wrgd0Skloolsv lqgltxhqw fodluhphqw txh od
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Ilj1 718= Vwuxfwxuh gh fdxvdolwì dx vhxlo gh 8 ( +frxuw hw orqj whuph, = prgëoh

4/ rü �% $ +� vljql�h �% fdxvh + dx vhqv gh Judqjhu� vxu oh frxuw hw orqj

whuph1

prqqdlh qrplqdoh hvw fdxvìh sdu oh uhyhqx qdwlrqdo uìho vxu oh frxuw

hw orqj whuph/ hw txh fhwwh fdxvdolwì hvw xqlgluhfwlrqqhooh = od prqqdlh

qh fdxvh sdv oh uhyhqx +wdeohdx +7143,,1 Fhfl vxjjëuh od qhxwudolwì gh

od prqqdlh/ oh vhqv gh fdxvdolwì ìwdqw frqiruph ã xqh uhodwlrq vxjjìuìh

sdu Wrelq +4<:3,1 Hq fh txl frqfhuqh ohv dxwuhv yduldeohv/ frpph gdqv

oh prgëoh suìfìghqw/ ohv sul{ vrqw fdxvìv sdu od prqqdlh/ oh uhyhqx uìho

hw oh wdx{ g*lqwíuìw gh frxuw whuph +�jxuh +719,,1 Od fdxvdolwì hqwuh ohv

sul{ hw od prqqdlh hvw el0gluhfwlrqhooh1 Hq�q/ o*djuìjdw gh prqqdlh hvw

fdxvì sdu oh wdx{ gh frxuw whuph1

� Prgëoh 6 = O*djuìjdwlrq gh w|sh Glylvld fruuhvsrqg ã xqh gì�qlwlrq

wudqvdfwlrqqhooh gh od prqqdlh +wdeohdx +7144,,1 Dlqvl/ rq shxw v*dw0

whqguh ã xq iruw olhq hqwuh od prqqdlh uìhooh/ hw oh uhyhqx uìho1 F*hvw

h{dfwhphqw fh tx*lqgltxhqw ohv whvwv gh fdxvdolwì sxlvtx*lo dssdudñw xqh

fdxvdolwì el gluhfwlrqqhooh hqwuh fhv ghx{ yduldeohv1 Lo q*| d dxfxq hi0
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Wde1 7144= Uìvxowdwv ghv whvwv gh fdxvdolwì srxu oh prgëoh 61

glyTu qh fdxvh sdv = jgsu qh fdxvh sdv = �s qh fdxvh sdv =

jgsu �s glyTu
�s glyTu jgsu

Fdxvdolwì gh frxuw

hw gh orqj whuph

57/78 8/74

+3, +3/6:,

53/;8 ;/98

+3, +3/45,

7/7< ;/97

+3/67, +3/3:,

H{foxvlrq gh orqj

whuph

54/39 54/39

+3, +3,

53/9< 53/9<

+3, +3,

1 1

+1, +1,

Idleoh h{rjìqìlwì 4</34 5/6<

+3, +3/45,

43/36 5/6<

+3, +3/45,

43/36 4</34

+3, +3,

Fdxvdolwì gh frxuw

whuph

49/89 6/6<

+3, +3/7<,

53/6; ;/37

+3, +3/3<,

7/7< ;/97

+3/67, +3/3:,

Fdxvdolwì gh orqj

whuph

;/85 5/3:

+3, +3/48,

8/:: 5/36

+3/35, +3/48,

1 1

+1, +1,

S0ydoxh hqwuh sduhqwkëvhv1

Xqh ydohxu pdqtxdqwh vljql�h txh od yduldeoh fdxvdoh hvw devhqwh gh od uhodwlrq gh frlqwìjudwlrq/

fi whvwv vwuxfwxuhov vxu ohv yhfwhxuv frlqwìjudqwv1 Gdqv fh fdv/ oh whvw gh fdxvdolwì gh frxuw hw orqj

whuph/ hvw vhxohphqw xq whvw gh frxuw whuph1

ihw hqwuh od prqqdlh uìhooh hw ohv sul{/ txl vrqw g*dloohxuv wrwdohphqw

h{foxv gx v|vwëph hq whuph gh fdxvdolwì1 Oh wdx{ g*lqwìuíw gh frxuw

whuph fdxvh od prqqdlh hw oh uhyhqx1 Lo dssdudñw/ lfl dxvvl/ frpph xqh

yduldeoh prwulfh gx v|vwëph1 Oh wdx{ g*lqwìuíw gh orqj whuph/ q*d sdv

g*lq xhqfhv gluhfwhv vxu o*dfwlylwì uìhooh/ pdlv lqgluhfwh gh sdu vrq h�hw

vxu oh wdx{ ã frxuw whuph1 Lo hvw dxvvl fdxvì sdu o*dfwlylwì uìhooh +�jxuh

+71:,,1

71817 Fdxvdolwì hw irqfwlrqv gh uìsrqvh g*xq YHFP

Mxvtx*lfl/ qrxv q*dyrqv xwlolvì txh od fdxvdolwì dx vhqv gh Judqjhu1 Xqh

dxwuh gì�qlwlrq/ txl q*hvw sdv irufìphqw ìtxlydohqwh/ shxw íwuh frqvlgìuìh1

Hq h�hw/ dx olhx gh vh irfdolvhu vxu xqh gì�qlwlrq hq whuph g*dpìolrudwlrq

gh od suìylvlrq/ rq shxw vh ghpdqghu frpphqw xq fkrf vxu xqh yduldeoh
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Ilj1 719= Vwuxfwxuh gh fdxvdolwì dx vhxlo gh 8 ( +frxuw hw orqj whuph, = prgëoh

5/ rü �% $ +� vljql�h �% fdxvh + dx vhqv gh Judqjhu� vxu oh frxuw hw orqj

whuph1
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Ilj1 71:= Vwuxfwxuh gh fdxvdolwì dx vhxlo gh 8 ( +frxuw hw orqj whuph, = prgëoh

6/ rü �% $ +� vljql�h �% fdxvh + dx vhqv gh Judqjhu� vxu oh frxuw hw orqj

whuph1
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yd vljql�fdwlyhphqw d�hfwhu ohv dxwuhv yduldeohv gx v|vwëph1 Fhwwh gì�qwlrq

gh od fdxvdolwì/ dx vhqv gh Vlpv uhylhqw ã fdofxohu ohv irqfwlrqv gh uìsrqvhv

gh fkdtxh YHFP/ hw ã dqdo|vhu od wudqvplvvlrq g*xq fkrf1 Ohv irqfwlrqv

gh uìsrqvhv g*xq surfhvvxv/ vrqw grqqìhv sdu ohv suhplhuv whuphv gh w|sh

pr|hqqh preloh gh od uhsuìvhqwdwlrq gh Zrog1 Hpslultxhphqw/ ohv irqfwlrqv

vrqw fdofxoìhv ã sduwlu gh od uhsuìvhqwdwlrq +7146, hq qlyhdx gx YHFP/ plv

vrxv od iruph g*xq YDU+4,1 Gdqv fh ghuqlhu/ ohv frpsrvdqwv gìwhuplqlvwhv

vrqw rplv1

Jìqìudohphqw/ ghx{ w|shv gh irqfwlrq gh uìsrqvh shxyhqw íwuh fdofxoìv >

hoohv gl�ìuhqw vhorq od qdwxuh gx fkrf1 Gdqv oh suhplhu fdv/ oh fkrf lqlwldo

qh frqfhuqh txh od yduldeoh g*lqwìuíw/ hw q*d�hfwh sdv ohv dxwuhv yduldeohv

gh idêrq frqwhpsrudlqh1 Fhv irqfwlrqv gh uìsrqvh vrqw frqqxhv vrxv oh qrp

gh irqfwlrqv qrq0ruwkrjrqdohv1 O*k|srwkëvh vxlydqw odtxhooh xq fkrf d�hf0

wdqw xqh yduldeoh/ q*d sdv g*h�hw frqwhpsrudlq vxu g*dxwuhv yduldeohv d ìwì

fulwltxì/ g*rü o*lgìh gh vrxvwudluh gh idêrq frqwhpsrudlqh o*h�hw g*xq fkrf

lqlwldo vxu ohv dxwuhv yduldeohv1 Fhod hvw idlw hq vh vhuydqw g*xqh gìfrpsrvl0

wlrq gh Fkrohvn| gh od pdwulfh gh yduldqfh0fryduldqfh ghv uìvlgxv vhuydqw ã

gì�qlu oh fkrf lqlwldo1 Fhv irqfwlrqv vrqw frqqxhv vrxv oh qrp gh irqfwlrqv

ruwkrjrqdohv1 Vl hoohv uìvroyhqw oh sureoëph ghv fkrfv frqwhpsrudlqv/ hoohv lq0

wurgxlvhqw fhshqgdqw xq dxwuh sureoëph/ sxlvtxh o*ruguh ghv yduldeohv gdqv

oh YHFP ghylhqw fuxfldo1 Dlqvl/ lo idxw jdughu hq pìprluh txh ohv irqfwlrqv

gh uìsrqvhv shxyhqw íwuh wuëv gl!flohv ã lqwhusuìwhu +Oÿwnhsrko +4<<6,/ Oÿw0

nhsrko hw Euhlwxqj +4<<:,,1

Srxu fkrlvlu hqwuh fhv ghx{ w|shv gh irqfwlrq/ qrxv fdofxorqv od pdwulfh

ghv fruuìodwlrqv ghv uìvlgxv/ hw fkrlvlvvrqv ghv irqfwlrqv qrq0ruwkrjrqdohv/

vl ohv fruuìodwlrqv vrqw idleohv/ hw lqyhuvhphqw1 Oh wdeohdx +7145, grqqh ohv

pdwulfhv gh fruuìodwlrqv srxu ohv wurlv prgëohv1 D sduw oh prgëoh 4 grqw od
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Wde1 7145= Pdwulfhv gh fruuìodwlrqv ghv uìvlgxv1

Prgëoh 4 =
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fruuìodwlrq pd{lpdoh hvw gh +3/8:,/ ohv dxwuhv prgëohv irqw dssdudñwuh ghv

fruuìodwlrqv uhodwlyhphqw idleohv +03/5; hw 03/79,1 Qrxv xwlolvhurqv grqf ghv

irqfwlrqv gh uìsrqvhv ruwkrjrqdolvìhv srxu oh prgëoh 4/ hw qrq ruwkrjrqdolvìhv

srxu ohv dxwuhv prgëohv1

Gdqv xq YDU vwdwlrqqdluh/ ìwdqw grqqì txh ohv frh!flhqwv ghv pdwulfhv

vrqw lqiìulhxuv ã o*xqlwì/ ohv irqfwlrqv whqgurqw/ dsuëv xq fhuwdlq gìodlv yhuv

}ìur1 Fh q*hvw sdv irufìphqw oh fdv gdqv od uhsuìvhqwdwlrq hq qlyhdx g*xq
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YHFP/ hw ohv fkrfv shxyhqw dyrlu xq h�hw shupdqhqw1 Srxu mxjhu gh fhw

h�hw/ lo hvw lqglvshqvdeoh gh fdofxohu ghv lqwhuydoohv gh frq�dqfh/ srxu ìwx0

glhu vl od uìsrqvh g*xqh yduldeoh ã xq fkrf hvw vljql�fdwlyhphqw gl�ìuhqwh

gh }ìur1 Vrxv o*k|srwkëvh gh qrupdolwì ghv uìvlgxv/ qrxv fdofxorqv ghv lqwhu0

ydoohv gh frq�dqfh hq dssoltxdqw xqh whfkqltxh Errwvwuds +Iodfkdluh +4<<<,/

Ehqnzlw}/ Oÿwnhsrko hw Zrowhuv +4<<<,,1 Od pìwkrgh frqvlvwh/ ã sduwlu gh ?

uììfkdqwloorqdjhv ghv uìvlgxv/ ã gìwhuplqhu od orl vxlylh sdu fkdtxh frpsr0

vdqw ghv irqfwlrqv gh uìsrqvhv/ hw dlqvl ã gìgxluh ghv lqwhuydoohv gh frq�dqfh1

Od pìwkrgh xwlolvìh hvw od vxlydqwh =

� D sduwlu ghv uìvlgxv �|/ gx prgëoh YHFP grqw od iruph jìqìudoh hvw

grqqìh sdu +7154,/ qrxv frqvwuxlvrqv ghv vìulhv gh uìvlgxv fruuljìv gh

ohxu pr|hqqh hpslultxh/ qrwìv e�|c | ' �c ���c A� / dyhf e�| ' �| � �c hw

� ' A3�
SA

|'�
�|�

� Gdqv xq vhfrqg whpsv/ qrxv fuìrqv xq hqvhpeoh gh uìvlgxv errwvwuds

i�W
�
c ���c �WA j/ hq wludqw doìdwrluhphqw/ dyhf uhplvh gdqv ie��c ���c e�A j1

� D sduwlu ghv uìvlgxv errwvwuds ie��c ���c e�A j/ hw gh od uhsuìvhqwdwlrq gx

YHFP hq qlyhdx/ qrxv frqvwuxlvrqv gh idêrq uìfxuvlyh xqh vìulh errwv0

wuds t W

| c | ' �c ���c A / +716<,

t W

| ' ��t
W

|3�
n ���n�Rt

W

|3R n s(| nX>n[|n �W| +716<,

� D sduwlu gh t W

| qrxv uìhvwlprqv oh YHFP hq dssoltxdqw od surfìgxuh

gh Mrkdqvhq/ hw hq pdlqwhqdqw ohv píphv uhvwulfwlrqv vxu ohv yhfwhxuv

frlqwìjudqwv1 Qrxv fdofxorqv doruv xqh yhuvlrq errwvwuds gh fkdtxh ìoì0

phqw ghv irqfwlrqv gh uìsrqvhv qrwìv exW

��c�c uhsuìvhqwdqw od uìsrqvh ã

o*krul}rq � gh od yduldeoh � ã xq fkrf vxu c �c � ' �c ���c &c � ' �c ���c 2D/ hw

gh od vwdwlvwltxh e|W��c� ' exW

��c��
ex��c�/ dyhf ex��c� od uìsrqvh qrq errwvwuds1
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� Qrxv uìsoltxrqv ohv ìwdshv gh 5 ã 7/ hw froohfwrqv 8333 uìsolfdwlrqv gh

e|W��c�1
� D sduwlu gh od orl vxlylh sdu e|W��c� qrxv fdofxorqv dx vhxlo gh 8 ( ohv

txdqwlohv gh od glvwulexwlrq fcfD

2
qrwì e|WfcfD

2

hw � � fcfD

2
qrwì e|W

�3
fcfD

2

1 Srxu

fkdtxh ex��c�/ o*lqwhuydooh gh frq�dqfh ã <8 ( hvw grqqì sdu dex��c� �e|W
�3

fcfD
2

c ex��c��e|WfcfD
2

o� Xwlolvhu fhwwh pìwkrgh shuphw gh uìvrxguh fhuwdlqv

sureoëphv gþv dx{ lqwhuydoohv vhxohphqw frqvwuxlwv dxwrxu gh exW

��c� +Kdoo

+4<<5,/ Hiurq hw Wlevkludql +4<<6,,1

Qrxv frpphqwrqv pdlqwhqdqw ohv irqfwlrqv gh uìsrqvh ghv gl�ìuhqwv pr0

gëohv +ohv �jxuhv vrqw grqqìv hq dqqh{h H14/ H15 hw H16,1

� Prgëoh 4 +irqfwlrqv ruwkrjrqdohv, = Frqfhuqdqw od prqqdlh/ o*ìwxgh

ghv irqfwlrqv gh uìsrqvh frq�uph joredohphqw ohv uìvxowdwv ghv whvwv

gh fdxvdolwì1 Wrxw g*derug/ xqh kdxvvh gh od pdvvh prqìwdluh suryrtxh

xqh kdxvvh shupdqhqwh gh o*lq dwlrq/ txl hvw wrxmrxuv vljql�fdwlyh dsuëv

53 sìulrghv1 O*h�hw vxu ohv wdx{ g*lqwìuíw hvw wuëv olplwì/ sxlvtxh wuëv

udslghphqw ohv irqfwlrqv gh uìsrqvhv dvvrflìhv vrqw qrq gl�ìuhqwhv gh

}ìur1 Sdu frqwuh/ o*h�hw srvlwli vxu oh uhyhqx qrplqdo hvw dvvh} lpsruwdqw

hw vxuwrxw gxudeoh +fdxvdolwì gh orqj whuph,1 Ohv whvwv gh fdxvdolwì

dydlhqw prqwuì txh ohv sul{ ìwdlhqw xqh yduldeoh sdvvlyh gx v|vwëph1

Fhod hvw frq�upì sxlvtxh o*h�hw g*xq fkrf gh o*lq dwlrq hvw gh wuëv

frxuwh gxuìh/ vxu o*hqvhpeoh ghv yduldeohv1 Xqh kdxvvh gx wdx{ frxuw

suryrtxh xqh kdxvvh txdvl sursruwlrqqhooh gx wdx{ orqj1 Hwdqw grqqì

txh o*lpsdfw vxu o*lq dwlrq hvw wuëv idleoh/ oh frþw g*rssruwxqlwì gh od

prqqdlh uhvwh lqfkdqjì/ fh txl hqwudlqh xqh qrq vljql�fdwlylwì gh od

irqfwlrq gh uìsrqvh gh od prqqdlh1 Sdu frqwuh oh uhyhqx qrplqdo hvw

uhodwlyhphqw d�hfwì gh idêrq gxudeoh ã od edlvvh1 Hq�q/ xq fkrf vxu oh

uhyhqx qrplqdo yd vxuwrxw d�hfwhu o*lq dwlrq1
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� Prgëoh 5 +irqfwlrqv qrq0ruwkrjrqdohv, = O*lqwhusuìwdwlrq gx prgëoh

5 hvw ehdxfrxs soxv gìolfdwh1 Suhplëuhphqw/ rq qrwhud o*lpsdfw qxo

g*xqh kdxvvh gh prqqdlh vxu oh uhyhqx uìho/ vrxoljqdqw od qhxwudolwì

gh od prqqdlh plvh hq dydqw sdu ohv whvwv gh fdxvdolwì1 Hwdqw grqqì

fhw h�hw/ rq srxuudlw v*dwwhqguh ã fh txh ohv sul{ devruehqw o*lqwìjud0

olwì gh od kdxvvh prqìwdluh1 Qìdqprlqv/ lo dssdudñw txh od uìsrqvh ghv

sul{ hvw vljql�fdwlyh pdlv q*d sdv od erqqh ìyroxwlrq/ ìwdqw qìjdwlyh1

Urphu +4<<:, hw Vdujhqw +4<;5,/ irxuqlvvhqw xqh h{solfdwlrq gh fh w|sh

g*ìyroxwlrq1 Sduwdqw gh od frqglwlrq g*ìtxloleuh vxu oh pdufkì prqìwdluh

qrwìh �

R
' uE�c t �c dyhf � od prqqdlh/ R ohv sul{c � oh wdx{ g*lqwìuíw/

hw t oh uhyhqx uìho/ lov prqwuhqw txh vl ohv dqwlflsdwlrqv g*lq dwlrq vrqw

gluljìhv ã od edlvvh/ od edqtxh fhqwudoh shxw dffìohuhu od edlvvh gh o*lq0

 dwlrq hq kdxvvdqw oh wdx{ gh furlvvvdqfh gh od pdvvh prqìwdluh/ sxlv

hq oh uìgxlvdqw surjuhvvlyhphqw/ fh txl fruuhvsrqg ã xqh irqfwlrq gh

uìsrqvh frqfdyh1 Hwdqw grqqì txh vxu od sìulrgh hvwlpìh/ o*lq dwlrq

vxlw xqh whqgdqfh ã od edlvvh/ xq who h�hw shxw mrxhu1 Frpph gdqv oh

prgëoh 4/ o*lpsdfw gh o*lq dwlrq vxu ohv dxwuhv yduldeohv gx v|vwëph hvw

wuëv idleoh/ hw gh frxuwh gxuìh1 Hqiq/ oh wdx{ g*lqwìuíw ã frxuw whuph d

xq h�hw qìjdwli wudqvlwli vxu oh uhyhqx uìho1

� Prgëoh 6 +irqfwlrqv qrq0ruwkrjrqdohv, = Oh prgëoh hvw lqwìuhvvdqw/

sxlvtxh od pdmrulwì ghv irqfwlrqv gh uìsrqvh vrqw vljql�fdwlyhphqw gli0

iìuhqwhv gh }ìur1 Xq fkrf srvlwli vxu od prqqdlh d�hfwh srvlwlyhphqw hw

gh idêrq shupdqhqwh oh uhyhqx uìho1 O*lqyhuvh hvw soxv gl!floh ã phwwuh

hq dydqw1 Ohv ghx{ wdx{ g*lqwìuíw yrqw d�hfwhu gh idêrq qìjdwlyh o*df0

wlylwì uìhooh1 Lov rqw gh soxv xqh lq xhqfh vxu od prqqdlh1 Xq fkrf ã od

kdxvvh gx wdx{ frxuw suryrtxh xqh kdxvvh gh od ghpdqgh gh prqqdlh/

hw xqh kdxvvh gx wdx{ orqj1 Fhod hvw frqiruph ã od wkìrulh ìfrqrpltxh1
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Lfl dxvvl/ oh wdx{ frxuw sdudñw íwuh xqh irufh prwulfh gx v|vwëph1 Dlqvl/

vl ohv dxwrulwìv prqìwdluhv oh frqwu÷oh/ hoohv rqw xqh lq xhqfh vxu o*ìyrox0

wlrq gh o*dfwlylwì uìhooh/ hw vxu od pdvvh prqìwdluh1 O*h�hw vxu od prqqdlh

hvw wrxwhirlv olplwì/ sxlvtx*xqh kdxvvh gx wdx{ frxuw suryrtxh dxvvl xqh

kdxvvh gx wdx{ orqj/ odlvvdqw oh frþw g*rssruwxqlwì lqfkdqjì1

719 Frqfoxvlrq

Gdqv fh fkdslwuh/ qrxv dyrqv fkhufkì ã dqdo|vhu oh frqwhqx hq lqirupd0

wlrq g*xq djuìjdw gh prqqdlh suìvhqwdqw ghv olhqv fodluv dyhf od wkìrulh ìfr0

qrpltxh1 Hq xwlolvdqw ghv whvwv gh fdxvdolwì ã od Judqjhu gdqv xq fdguh

pxowlydulì/ hw hq dqdo|vdqw ohv irqfwlrqv gh uìsrqvhv gh wurlv YHFP/ qrxv

dyrqv prqwuì txh = +4, od prqqdlh hq whuph qrplqdo fdxvh o*lq dwlrq/ txh

fhod vrlw vxu oh frxuw whuph/ rx oh orqj whuph +5, lo h{lvwh gh iruwv olhqv hqwuh

od prqqdlh hw oh uhyhqx qdwlrqdo vl wrxv ohv ghx{ vrqw qrplqdx{ rx wrxv ohv

ghx{ uìhov/ fhv olhqv frqvlvwdqw hq xqh fdxvdolwì el0gluhfwlrqqhooh/ +6, ohv whvwv

vxjjëuhqw txh od prqqdlh hvw qhxwuh sxlvtxh fhwwh ghuqlëuh hq whuph qrplqdo

qh fdxvh sdv o*dfwlylwì uìhooh1 Sdu frqwuh/ od prqqdlh hvw fdxvìh sdu o*dfwlylwì1

+7, oh wdx{ g*lqwìuíw gh frxuw whuph vhpeoh íwuh xqh yduldeoh fohi gdqv wrxv

ohv v|vwëphv ìwxglìv/ +8, Oh wdx{ g*lqwìuíw gh frxuw whuph fdxvh od prqqdlh/

fh txl lpsoltxh txh vl oh suhplhu hvw frqwuroì sdu od edqtxh fhqwudoh/ doruv

o*djuìjdw gh prqqdlh hvw frqwurodeoh1



Fkdslwuh 8

Od ghpdqgh gh prqqdlh gdqv

od wkìrulh gx frqvrppdwhxu

814 Lqwurgxfwlrq

Od ghpdqgh gh prqqdlh rffxsh xqh sodfh irqgdphqwdoh hq pdfurìfrqr0

plh/ od prqqdlh ìwdqw/ dx prlqv vxu oh orqj whuph/ oh gìwhuplqdqw sulqflsdo

gx qlyhdx ghv sul{ +fi fkdslwuh suìfìghqw,1 Hq whuph gh srolwltxh ìfrqrpltxh/

lo d jìqìudohphqw ìwì dgplv/ ã od vxlwh ghv wudydx{ gh Plowrq Iulhgpdq/ txh

ohv irqfwlrqv gh ghpdqgh gh prqqdlh ghydlhqw uìsrqguh ã wurlv fulwëuhv +4,

íwuh vwdeohv hw dyrlu xq iruw frqwhqx suìglfwli/ +5, uhsrvhu vxu xq qrpeuh

uhvwuhlqw gh yduldeohv/ w|sltxhphqw oh sursuh wdx{ gh od prqqdlh/ xq wdx{ ã

orqj whuph hw xqh yduldeoh g*ìfkhooh/ +6, lqfrusruhu ghv yduldeohv h{solfdwlyhv

olìhv dx vhfwhxu uìho1 Uìsrqgdqw ã fhv wurlv fulwëuhv/ Jrogihog +4<:6/ 4<;<,/ hq

v*dssx|dqw vxu ohv wudydx{ gh Edxpro +4<85,/ Wrelq +4<89/ 4<8;, hw Ploohu

hw Ruu +4<99,/ d �jì od iruph jìqìudoh ghv irqfwlrqv gh ghpdqgh gh prqqdlh/

sursrvdqw xqh iruph olqìdluh gdqv ohv orjdulwkphv1 Mxgg hw Vfdgglqj +4<;5,

hw Jrogihog hw Vlfkho +4<<3, irqw xqh uhyxh gh od olwwìudwxuh xwlolvdqw fh fdguh1

59<
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Hulfvvrq/ Khqgu| hw Suhvwzlfk +4<<:, dlqvl txh Kxeulfk +4<<<, grqqhqw xq

erq dshuêx ghv whfkqltxhv ìfrqrpìwultxhv xwlolvìhv1

Ru/ udslghphqw/ oh frqwhqx suìglfwli ghv ìtxdwlrqv ã od Jrogihog v*hvw uh0

yhoì idleoh/ fhv ghuqlëuhv ìwdqw lqvwdeohv1 Srxu looxvwudwlrq/ o*ìslvrgh gh od

�plvvlqj prqh|� dx{ Hwdwv0Xqlv gxudqw ohv dqqìhv 4<:31 D�q g*dpìolruhu

oh frpsruwhphqw gh fhv ìtxdwlrqv/ lo d wrxw g*derug ìwì vxjjìuì gh uhgì0

�qlu ohv yduldeohv h{solfdwlyhv hw h{soltxìhv/ ìodujlvvhphqw ghv djuìjdwv gh

prqqdlh/ lqwurgxfwlrq gh qrxyhoohv yduldeohv frpph od ulfkhvvh/ lqwurgxf0

wlrq gh soxvlhxuv wdx{ g*lqwìuíw/ hwf1 Hqvxlwh/ rqw ìwì xwlolvìhv ghv whfkqltxhv

ìfrqrpìwultxhv soxv vrsklvwltxìhv/ qrwdpphqw od frlqwìjudwlrq pxowlydulìh

gh Mrkdqvhq +4<;;,1 Fhshqgdqw/ frpph oh qrwhqw Eduqhww/ Ilvkhu hw Vhuoh0

wlv +4<<5,/ irufh hvw gh frqvwdwhu/ txh ohv dpìolrudwlrqv rqw ìwì pdujlqdohv/

o*dffhqw d|dqw ìwì plv soxw÷w dx qlyhdx hpslultxh/ tx*dx qlyhdx wkìrultxh1

Ohv ìtxdwlrqv gh ghpdqgh ã od Jrogihog vrx�uhqw g*dx prlqv wurlv ful0

wltxhv1 Suhplëuhphqw/ hoohv q*rqw gh irqfwlrq gh ghpdqgh txh oh qrp/ qh

uhsrvdqw sdv vxu ghv pìfdqlvphv g*rswlplvdwlrq fodluv1 Ghx{lëphphqw/ ohv

prgëohv wkìrultxhv ã od edvh gh fhv ìtxdwlrqv/ q*h{soltxhqw sdv ohv udlvrqv

srxu ohvtxhoohv od prqqdlh hvw gìwhqxh/ hw grqf ghpdqgìh1 Hq�q/ od ydol0

glwì ghv prgëohv g*lqyhqwdluhv d dxvvl ìwì uhplvh hq txhvwlrq sdu od ydjxh

g*dffìoìudwlrq �qdqflëuh1

Od vhfrqgh fulwltxh/ d dphqì xq fhuwdlq qrpeuh g*ìfrqrplvwhv ã edvhu gh

idêrq h{solflwh/ od ghpdqgh hw od gìwhqwlrq gh prqqdlh vxu ghv pìfdqlvphv

g*rswlplvdwlrq/ grqf ghv irqghphqwv plfurìfrqrpltxhv +Gl{rq +4<<:,/ Edu0

qhww +4<<:,/ Fxwkehuwvrq +4<<:,,1 O*lgìh/ hvw g*xwlolvhu ohv rxwlov g*dqdo|vh qìr

fodvvltxhv/ srxu ìwxglhu od ghpdqgh gh prqqdlh = vl od prqqdlh hqwuh gdqv

od irqfwlrq g*xwlolwì/ doruv lo hvw srvvleoh g*hvwlphu ghv v|vwëphv gh ghpdqgh

plfurìfrqrpltxhv/ srxu od prqqdlh frpph srxu q*lpsruwh txho dxwuh elhq1
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Gdqv fh fkdslwuh/ qrxv xwlolvrqv ghv v|vwëphv gh ghpdqgh plfurìfrqr0

pltxhv srxu hvwlphu od ghpdqgh gh prqqdlh1 Gdqv od sduwlh suìfìghqwh/ qrxv

dyrqv prqwuì tx*xq jurxsh g*dfwliv prqìwdluhv ìwdlw idleohphqw vìsdudeoh1 Od

idleoh vìsdudelolwì/ dvvxuh txh ohv h�hwv gh vxevwlwxwlrq vrqw lqwhuqdolvìv1 Lo

q*hvw dlqvl sdv qìfhvvdluh gh suhqguh hq frpswh ohv uhodwlrqv hqwuh ohv df0

wliv prqìwdluhv/ hw ohv elhqv hq ghkruv gx jurxsh1 Qrxv hvwlprqv grqf/ gdqv

xq suhplhu whpsv/ xq v|vwëph gh ghpdqgh/ vhxohphqw srxu ohv dfwliv lqfoxv

gdqv od irqfwlrq gh vrxv xwlolwì prqìwdluh1 Qrxv frqvlgìurqv ghx{ v|vwëphv/

oh v|vwëph �Doprvw Lghdo Ghpdqg V|vwhp� +DLGV, gh Ghdwrq hw Pxhooedxhu

+4<;3d/ e,/ rx soxw÷w vd iruph olqìdluh ODLGV/ hw oh v|vwëph Urwwhugdp gh

Wkhlo +4<98, hw Eduwhq +4<99,1 Frpph od idleoh vìsdudelolwì hvw dxvvl od frqgl0

wlrq qìfhvvdluh hw vx!vdqwh srxu tx*xq djuìjdw sxlvvh h{lvwhu/ qrxv hvwlprqv

dxvvl/ gdqv xq vhfrqg whpsv/ od ghpdqgh g*xq lqglfh Glylvld1 Gdqv fh ghuqlhu

fdv/ qrxv qrxv vlwxrqv dx qlyhdx gh od irqfwlrq g*xwlolwì joredoh/ gdqv odtxhooh

hqwuhqw dxvvl ohv elhqv gh frqvrppdwlrq hw oh orlvlu1

Fh fkdslwuh hvw rujdqlvì dlqvl1 Gdqv od vhfwlrq vxlydqwh/ qrxv idlvrqv xqh

uhyxh gh od olwwìudwxuh d|dqw xwlolvìh ghv v|vwëphv plfurìfrqrpltxhv srxu

hvwlphu ghv irqfwlrqv gh ghpdqgh gh prqqdlh/ hq vrxoljqdqw ohv pìwkrghv

hpsor|ìhv1 Gdqv xqh wurlvlëph vhfwlrq qrxv lqwurgxlvrqv od wkìrulh vrxv md0

fhqwh dx{ irqfwlrqv gh ghpdqgh1 D sduwlu gh fhwwh edvh wkìrultxh/ qrxv suì0

vhqwrqv gdqv xqh txdwulëph vhfwlrq/ ohv prgëohv DLGV2ODLGV hw Urwwhugdp1

Od flqtxlëph vhfwlrq hvw frqvdfuìh ã ghx{ dssolfdwlrqv hpslultxhv/ ã sduwlu

gh grqqìhv srxu ohv pìqdjhv1 Gdqv xq suhplhu whpsv/ qrxv hvwlprqv ghx{

v|vwëphv gh ghpdqgh dx qlyhdx oh soxv gìjdjuìjì/ f*hvw ã gluh dx qlyhdx gh

od irqfwlrq gh vrxv xwlolwì prqìwdluh/ srxu ohv dfwliv wurxyìv vìsdudeohv gdqv

od sduwlh suìfìghqwh1 Gdqv xq vhfrqg whpsv/ srxu fhv dfwliv/ qrxv frqvwuxl0

vrqv xq lqglfh Glylvld/ hw hvwlprqv vd irqfwlrq gh ghpdqgh1 O*remhfwli ìwdqw
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lfl g*ìwxglhu vl/ dx qlyhdx djuìjì/ fhwwh pìwkrgrorjlh vh suìvhqwh frpph xqh

dowhuqdwlyh uìhoh dx{ irqfwlrqv ã od Jrog hg/ hq whuph gh vwdelolwì/ hw gh

frqwhqx suìglfwlfwli1

815 Ghpdqgh ghprqqdlh hw wkìrulh gx frqvrp0

pdwhxu = xqh uhyxh gh od olwwìudwxuh

Gdqv fhwwh vhfwlrq/ qrxv idlvrqv xqh uhyxh gh od olwwìudwxuh d|dqw h{solfl0

whphqw xwlolvì ghv v|vwëphv gh ghpdqgh plfurìfrqrpltxhv/ srxu ìwxglhu od

ghpdqgh gh prqqdlh41 O*hqmhx gh fhwwh olwwìudwxuh hvw grxeoh1 Wrxw g*derug/

hooh vh sursrvh gh vxevwlwxhu dx{ irqfwlrqv gh ghpdqgh ã od Jrogihog hw Vlfkho

+4<<3,/ xq dxwuh w|sh gh prgìolvdwlrq d|dqw xq soxv judqg frqwhqx wkìrultxh/

dlqvl txh gh phloohxuv sursulìwìv hpslultxhv1 Sdu h{hpsoh/ Froolqv hw Dqghu0

vrq +4<<;, prqwuhqw txh frqwudluhphqw dx{ wudydx{ gh Prruh Sruwhu hw Vpdoo

+4<<3, txl xwlolvhqw oh fdguh gh Jrogihog hw Vlfkho +4<<3,/ ohxu prgëoh q*d dx0

fxqh whqgdqfh ã vxu suìyrlu od ghpdqgh gh prqqdlh +�plvvlqj prqh|�,1 Oh

ghx{lëph hqmhx hvw g*ìwxglhu oh ghjuì gh vxevwlwxdelolwì ghv dfwliv1 O*hqmhx hvw

g*lpsruwdqfh sxlvtxh ohv djuìjdwv gh prqqdlh frqvwuxlwv hq vrppdqw ohv df0

wliv qh vrqw ydodeohv txh vl fhv ghuqlhuv vrqw gh sduidlwv vxevwlwxwv1 Dlqvl/ fhv

ìwxghv shxyhqw íwuh yxhv frpph ghv yìul�fdwlrqv hpslultxhv gh o*lpsruwdqfh

g*xwlolvhu xqh djuìjdwlrq gh w|sh Glylvld srxu xqh edqtxh fhqwudoh1

Qrxv frpphqêrqv sdu suìvhqwhu ohv wudydx{ gh Fkhww|5 +4<9<, hw vxuwrxw

gh Grqrydq +4<:;,/ txl uìdjlvvdqw ã Fkhww| +4<9<, yd �{hu oh fdguh jìqìudo

gh od ghpdqgh gh prqqdlh gdqv xq fdguh gh pd{lplvdwlrq gh o*xwlolwì1

4G*xqh idêrq jìqìudoh/ yrlu Vhuohwlv +5334,1
5Srxu xqh dssolfdwlrq uìfhqwh gh fh jhquh gh wudydx{/ yrlu Idvh +4<<:,1
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81514 Ohv suìfxuvhxuv

Oh suhplhu dxwhxu oldqw h{solflwhphqw od ghpdqgh gh prqqdlh hw od pd{l0

plvdwlrq gh o*xwlolwì hvw Fkhww| +4<9<,1 Vd sureoìpdwltxh hvw xq shx gl�ìuhqwh

gh fhooh gh od ghpdqgh gh prqqdlh1 Hq h�hw/ lo vh sursrvh g*dqdo|vhu od sur{l0

plwì hq whuph g*ìodvwlflwì6 gh vxevwlwxwlrq/ hqwuh ghv dfwliv prqìwdluhv/ hw xq

hqvhpeoh ydulì g*dfwliv �qdqflhuv1 Gdqv vrq prgëoh/ od prqqdlh hqwuh gdqv

od irqfwlrq g*xwlolwì/ hw o*djhqw uhsuìvhqwdwli pd{lplvh xqh irqfwlrq gh w|sh

FHV1 Oh surjudpph v*ìfulw =
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f� = � ' fc ���c ?/ od ydohxu gh o*dfwli dx frpphqfhphqw gh od surfkdlqh

sìulrgh/ dyhf sdu frqyhqwlrq ff ohv dfwliv prqìwdluhv qh udssruwdqw sdv gh

wdx{ g*lqwìuíw/

o� = oh wdx{ dvvrflì ã o*dfwli �/ dyhf of ' f1

Hq xwlolvdqw od pìwkrgh gx Odjudqjlhq/ hvw rewhqx srxu fkdtxh f� xqh

irqfwlrq gh ghpdqgh v*ìfulydqw +814,1
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Fh fdguh d qrwdpphqw ìwì uhsulv gdqv ghv wudydx{ hpslultxhv/ sdu ghv

dxwhxuv frpph Elvljqdqr +4<:7,/ Vkruw hw Yloodqxhyd +4<:8/ 4<::,/ Prurqh|

hw Zloeudwwh +4<:9,1

Grqrydq +4<:;, fulwltxh o*dssurfkh gh Fkhww| +4<9<,1 Srxu oxl/ lo h{lvwh

ghx{ gìidxwv dvvrflìv ã fhwwh dssurfkh1 Suhplëuhphqw/ oh sul{ gh od prqqdlh

6Eodfnerue| hw Uxvvho +4<;<,1
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q*hvw sdv oh wdx{ g*lqwìuíw1 Ghx{lëphphqw/ +814, q*hvw sdv uìhoohphqw xqh

ìtxdwlrq gh ghpdqgh/ sxlvtxh q*hqwuhqw sdv gdqv o*ìtxdwlrq ql od ulfkhvvh

` / ql oh sul{ ghv dxwuhv dfwliv1 V*dssx|dqw vxu ohv wudydx{ gh Glhzhuw +4<:7d/

4<:7e/ 4<:9,/ Grqrydq +4<:;, sursrvh xqh dssurfkh dowhuqdwlyh1 Suhplëuh0

phqw/ lo vxevwlwxh dx wdx{ g*lqwìuíw gh Fkhww| +4<9<,/ xq frþw g*rssruwxqlwì

gh od gìwhqwlrq gh prqqdlh R�|/ lghqwl�dqw od prqqdlh ã xq elhq gxudeoh1 Fh

sul{ +815, hvw vlplodluh ã fhoxl gìulyì gdqv xq fdguh gh pd{lplvdwlrq lqwhu0

whpsruhooh sdu Eduqhww +4<:;/ 4<;3,1
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dyhf =

R| = xq lqglfh gh sul{/

-| = xq wdx{ vxu ohv erqv/

o�| = oh wdx{ gh o*dfwli1

Od ghx{lëph lqqrydwlrq lqwurgxlwh sdu Grqrydq +4<:;,/ frqfhuqh o*xwl0

olvdwlrq ã od irlv od gxdolwì gdqv od wkìrulh gx frqvrppdwhxu/ hw xqh iruph

 h{leoh fdsdeoh g*dssur{lplphu dx vhfrqg ruguh xqh judqgh ydulìwì gh irqf0

wlrqv g*xwlolwì/ g*xwlolwì lqgluhfwh/ rx gh irqfwlrq gh frþwv1 Dlqvl/ o*dxwhxu sur0

srvh o*xwlolvdwlrq gh +816, srxu dssur{lphu xqh irqfwlrq g*xwlolwì lqgluhfwh1
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Hq vh vhuydqw gh o*lghqwlwì gh Ur| +4<7:,/ lo fdofxoh ghv irqfwlrqv gh gh0

pdqgh txl/ h{sulpìhv hq sduwv exgjìwdluhv �� v*ìfulyhqw +817,1
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dyhf =

+W = xqh phvxuh gx uhyhqx pr|hq1

Lo qh uhvwh soxv doruv tx*ã hvwlphu ìfrqrpìwultxhphqw +817, vrxv vd iruph

vwrfkdvwltxh/ f*hvw0ã0gluh hq udmrxwdqw xq whuph g*huuhxu dgglwli/ sxlv ã fdofx0

ohu ohv ìodvwlflwìv sul{ .�� +818,/ ohv ìodvwlflwìv uhyhqx .�+ +819, hw ohv ìodvwlflwìv

gh vxevwlwxwlrq j�� +81:,1
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Ohv sulqflsdx{ uìvxowdwv gh o*dqdo|vh gh Grqrydq +4<:;, srxu oh Fdqdgd

vxu od sìulrgh 4<9804<:7 srxu txdwuh dfwliv/ f*hvw0ã0gluh ohv gìs÷wv/ ohv wlwuhv

g*hqghwwhphqw ghv vrflìwìv gìwhqxv sdu ohv pìqdjhv/ ohv gìs÷wv ã whuph/ hw

ohv erqv ìplv sdu o*Hwdw/ prqwuhqw txh ohv gìs÷wv dlqvl txh ohv wlwuhv g*hqghw0

whphqw ìplv sdu o*Hwdw vrqw lqìodvwltxhv ã ohxu sursuh sul{1 Dx frqwudluh/ ohv

ghx{ dxwuhv dfwliv sdudlvvhqw ehdxfrxs soxv ìodvwltxhv dx sul{ dyhf xqh ìodv0

wlflwì sul{ srxu ohv gìs÷wv ã whuph g*hqylurq 091 Hq fh txl frqfhuqh ohv ìodv0

wlflwìv uhyhqx/ Grqrydq +4<:;, prqwuh txh vl ohv vlpsohv gìs÷wv qh shxyhqw

íwuh frqvlgìuìv frpph xq elhq gh ox{h dyhf xqh ìodvwlflwì uhyhqx lqiìulhxuh ã
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o*xqlwì/ sdu frqwuh ohv dxwuhv elhqv prqìwdluhv hx{/ oh vrqw fodluhphqw +ìodv0

wlflwìv doodqw gh 6 ã 43/44 srxu ohv gìs÷wv ã whuph,1 Hq�q/ ohv ìodvwlflwìv gh

vxevwlwxwlrq vrqw dvvh} idleohv1

Oh fdguh gh Grqrydq +4<:;, hvw sduwlfxolëuhphqw lqwìuhvvdqw sxlvtx*lo hvw

uhsulv sdu wrxwhv ohv ìwxghv fkhufkdqw ã hvwlphu ghv irqfwlrqv gh ghpdqgh

gdqv xq fdguh gh pd{lplvdwlrq gh o*xwlolwì1 Sdu udssruw ã fhw dxwhxu/ ohv

gl�ìuhqfhv yrqw íwuh gh ghx{ ruguhv = Xwlolvdwlrq g*dxwuhv iruphv  h{leohv txh

+817,/ qrwdpphqw ghv iruphv shuphwwdqw xqh dssur{lpdwlrq jìqìudoh hw qrq

soxv orfdoh/ hw sulvh hq frpswh g*ìoìphqwv g|qdpltxhv gdqv ohv irqfwlrqv gh

ghpdqgh1 Qrxv sdvvrqv pdlqwhqdqw hq uhyxh fhv ghx{ srlqwv1

81515 Dssur{lpdwlrq orfdoh hw joredoh

Od iruph  h{leoh +817, shuphw xqh dssur{lpdwlrq orfdoh +Eduqhww Ilvkhu

hw Vhuohwlv +4<<5,,1 G*dxwuhv iruphv  h{leohv d|dqw ohv píphv sursulìwìv rqw

dxvvl ìwì xwlolvìhv1 Sdu h{hpsoh/ Hzlv hw Ilvkhu +4<;7, sduwdqw gx srvwx0

odw txh ohv dfwliv prqìwdluhv vrqw idleohphqw vìsdudeohv uhsuìvhqwhqw/ srxu

fhv ghuqlhuv/ ohv suìiìuhqfhv sdu xqh irqfwlrq g*xwlolwì lqgluhfwh1 Lov dssur{l0

phqw doruv fhv ghuqlëuhv sdu xqh irqfwlrq gh w|sh wudqvorj +81;, +Fkulvwhqvhq

Mrujhqvrq hw Odx +4<:8,, grqw lov whvwhqw dxvvl od shuwlqhqfh ìfrqrpltxh/

qrwdpphqw od sursulìwì g*lqwìjudelolwì1
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815 Ghpdqgh gh prqqdlh hw wkìrulh gx frqvrppdwhxu = xqh

uhyxh gh od olwwìudwxuh 5::

A = xqh phvxuh gx fkdqjhphqw whfkqrorjltxh olì ã o*lqqrydwlrq prqìwdluh1

Srxu flqt dfwliv/ f*hvw0ã0gluh ohv dfwliv lqfoxv gdqvP4/ ohv gìs÷wv g*ìsdujqh/

ohv gìs÷wv ã whuphv/ ohv erqv gx wuìvru hw ohv gìs÷wv hq ghylvhv/ srxu ohv Hwdwv

Xqlv vxu od sìulrgh 4<9<04<:</ ohv dxwhxuv wurxyhqw xq wuëv idleoh qlyhdx gh

vxevwlwxdelolwì hw xqh wuëv idleoh frpsoìphqwdulwì ìwxglìh sdu ohv ìodvwlflwìv

sul{ furlvìhv1 O*dssur{lpdwlrq ã sduwlu g*xqh irqfwlrq gx w|sh wudqvorj/ d

dxvvl ìwì uhsulvh sdu Vhuohwlv +4<;:d,/ txl o*xwlolvh dxvvl srxu whvwhu od vìsdud0

elolwì ghv dfwliv prqìwdluhv/ hw Eduqhww Ilvkhu hw Vhuohwlv +4<<5,1 Ohv dxwuhv

ìwxghv xwlolvdqw xq fdguh vlplodluh vrqw qrwdpphqw Vhuohwlv hw Uree +4<;9,

hw Vhuohwlv +4<;;,1 Wrxwhv frqfoxhqw dx idleoh qlyhdx gh vxevwlwxdelolwì hqwuh

dfwliv/ frq�updqw dlqvl o*xwlolvdwlrq g*lqglfh Glylvld ã od sodfh ghv lqglfhv

frqvwuxlwv sdu vlpsoh vrppdwlrq1

Ohv ìwxghv txh qrxv yhqrqv gh suìvhqwhu vrqw edvìhv vxu ghv iruphv txl

qh shuphwwhqw txh ghv dssur{lpdwlrqv orfdohv1 Fh w|sh gh iruphv d ìwì ful0

wltxì1 Lo d grqf ìwì vxjjìuì g*xwlolvhu ghv iruphv  h{leohv shuphwwdqw xqh

dssur{lpdwlrq jredoh/ f*hvw0ã0gluh hq fkdtxh srlqw1

Txdwuh iruphv rqw ìwì sursrvìhv gdqv od olwwìudwxuh = oh v|vwëph Plq h{

Odxuhqw edvì vxu xq gìyhorsshphqw gh Odxuhqw/ oh v|vwëph Plq h{ Odxuhqw

wudqvorj +81<,/ dssur{lpdqw xqh irqfwlrq g*xwlolwì lqgluhfwh/ grqw ohv fdudf0

wìulvwltxhv vrqw ìwxglìhv sdu Eduqhww +4<;8,/ oh v|vwëph Irxulhu +8143, gh

Jdoodqw +4<;4, hw hq�q oh v|vwëph DLP7 +dv|psrwlf lghdo prgho, gh Eduqhww

hw Mrqdv +4<;6, +8144, edvì vxu xq gìyhorsshphqw gh Pÿqw}0V}dw} ã o*ruguh
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7Srxu xqh dssolfdwlrq hpslultxh/ yrlu \xh +4<<4,1



815 Ghpdqgh gh prqqdlh hw wkìrulh gx frqvrppdwhxu = xqh

uhyxh gh od olwwìudwxuh 5:;

�� = od sduw exgjìwdluh dvvrflìh dx elhq �c � ' �c ���c ?/

� = xq yhfwhxu gh sul{ qrupdolvìv/

7 ' iE�c �� G � 9' �/ �c � ' �c ���c ?j�
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& hvw xq yhfwhxu gh qrpeuhv hqwlhuv xwlolvìv srxu ohv gìulyìhv sduwlhoohv1
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srxw wrxw � 9' ��

dyhf =

� = xq yhfwhxu gh sul{ qrupdolvìv1

Ghv dssolfdwlrqv xwlolvdqw ghv iruphv  h{leohv shuphwwdqw xqh dssur{lpd0

wlrq joredoh vrqw sdu h{hpsoh/ Hzlv hw Ilvkhu +4<;8,/ Ilvkhu +4<<5, rx hqfruh

Eduqhww hw \xh +4<;;,1

Srxuwdqw/ txhotxh vrlw od iruph xwlolvìh srxu dssur{lphu ohv suìiìuhqfhv/

ghx{ sureoëphv vrqw dvvrflìv ã vhv wudydx{1 Oh suhplhu frqfhuqh od vwdwlrq0

qdulwì ghv yduldeohv1 Hq h�hw/ od wkìrulh ìfrqrpìwultxh lpsrvh txh wrxwhv ohv

yduldeohv hqwudqw gdqv xqh uìjuhvvlrq vrlhqw vwdwlrqqdluhv/ rx tx*xq frpelqdl0

vrq gh yduldeohv qrq vwdwlrqqdluhv vrlw hooh píph vwdwlrqqdluh +frlqwìjudwlrq,1

Ru gdqv dxfxqh ìwxgh flwìh suìfìghpphqw/ od vwdwlrqqdulwì q*hvw whvwìh/ fh

txl uhphw hq txhvwlrq ohv uìvxowdwv wurxyìv1 Lo q*| d sdv gh fruuhvsrqgdqfh

hqwuh od plfur ìfrqrpìwulh hw o*ìfrqrpìwulh ghv vìulhv whpsruhoohv1 Gh soxv/

hw f*hvw oh ghx{lëph sureoëph/ o*dqdo|vh phqìh hvw wrwdohphqw vwdwltxh/ fh

txl lpsolflwhphqw vljql�h txh o*djhqw v*dmxvwh gdqv od sìulrgh1



815 Ghpdqgh gh prqqdlh hw wkìrulh gx frqvrppdwhxu = xqh

uhyxh gh od olwwìudwxuh 5:<

Od sulvh hq frpswh gh fhv sureoëphv d dphqì od olwwìudwxuh uìfhqwh ã

lqwurgxluh ghv ìoìphqwv g|qdpltxhv gdqv ohv iruphv  h{leohv/ hw ã v*lqwìuhvvhu

dx{ prgëohv ã fruuhfwlrq g*huuhxuv1 Qrxv sdvvrqv pdlqwhqdqw hq uhyxh fhwwh

olwwìudwxuh1

81516 Iruphv  h{leohv/ vwdwlrqqdulwì hw dmxvwhphqw lq0

frpsohw

Lo hvw jìqìudohphqw dgplv txh o*dmxvwhphqw ghv txdqwlwìv dx{ sul{ qì0

fhvvlwh soxv g*xqh sìulrgh/ g*rü od qìfhvvlwì g*lqwurgxluh ghv ìoìphqwv g|0

qdpltxhv gdqv ohv irqfwlrqv gh ghpdqgh1 Txdwuh dssurfkhv rqw uìfhpphqw

fkhufkì ã ìwhqguh o*dssurfkh vwdwltxh1 Ghx{ g*hqwuhv hoohv frqfhuqhqw ghv

iruphv  h{leohv ã fdudfwëuh orfdo/ hw ohv ghx{ dxwuhv ghv iruphv ã fdudfwëuh

jìqìudo1

Gdqv o*dssurfkh gh Vhuohwlv +4<<4,/ od g|qdpltxh hvw gluhfwhphqw lqwur0

gxlwh gdqv ohv irqfwlrqv gh ghpdqgh/ hw qrq gdqv ohv suìiìuhqfhv1 Hwhqgdqw

ohv wudydx{ g*Dqghuvrq hw Eoxqghoo +4<;5,/ lo sursrvh/ ã sduwlu g*xqh irqfwlrq

gh frþw gh w|sh wudqvorj/ g*hvwlphu ghv irqfwlrqv gh ghpdqgh gx w|sh +8145,1

�� ' k� n
?[
�'�

q�� *L}E��� n �� +8145,

dyhf =

�� = od sduw exgjìwdluh dvvrflìh dx elhq �/ � ' �c ���c ?c

�� = oh sul{ qrupdolvì gx elhq �c � ' �c ���c ?c

�� = xq whuph g*huuhxu dvvrflì ã o*ìtxdwlrq �c � ' �c ���c ?�

+8145, shxw dxvvl vh uììfuluh gh idêrq pdwulflhooh +8146, =

�| ' ��| n �| +8146,

dyhf =



815 Ghpdqgh gh prqqdlh hw wkìrulh gx frqvrppdwhxu = xqh

uhyxh gh od olwwìudwxuh 5;3

�| = xq yhfwhxu gh glphqvlrq +?, gh sduwv exgjìwdluhv/

�| = xq yhfwhxu gh glphqvlrq +?n �, gh sul{ qrupdolvìv/

�| = xq yhfwhxu gh uìvlgxv gh glphqvlrq +?,/

� = xqh pdwulfh gh glphqvlrq +?� E?n ��, gh sdudpëwuhv1

Xq v|vwëph g|qdpltxh gh ghpdqgh hvw doruv grqqì sdu +8147,1

{�| ' ({h�| ��E�?
|3�

��?�|3�� n 0| +8147,

dyhf =

h�| = hvw �| vdqv od frqvwdqwh/
�?
|3�

= �|3� vdqv od ghuqlëuh oljqh/

�? = � vdqv od ghuqlëuh oljqh/

(/ � = ohv pdwulfhv ghv frh!flhqwv gh frxuw whuph1

Dlqvl/ gdqv oh prgëoh gh Vhuohwlv +4<<4,/ od yduldwlrq ghv sduwv exgjìwdluhv

dvvrflìh ã xq elhq � hvw irqfwlrq gh od yduldwlrq ghv sul{/ g*xqh irufh gh udssho

frqvwlwxìh ghv uìvlgxv uhwdugìv g*xqh sìulrgh gh +8146, srxu od ghpdqgh gx

elhq �/ dlqvl txh ghv uìvlgxv uhwdugìv srxu ohv dxwuhv � elhqv/ dyhf � 9' � hw � '

�c ���c ?��� Vhuohwlv +4<<4, gìprqwuh od ydolglwì vwdwlvwltxh gx prgëoh hw hvwlph

txdwuh irqfwlrqv gh ghpdqgh gh prqqdlh ã gl�ìuhqwv vwdghv g*djuìjdwlrq1

srxu ohv Hwdwv Xqlv gh 4<:3 ã 4<;81 Vhv sulqflsdx{ uìvxowdwv vrqw txh ohv dfwliv

frqwhqxv gdqv P5 vrqw wuëv idleohphqw vxevwlwxwv hw jìqìudohphqw lqìodvwltxhv

ã ohxu sursuh sul{1 Ohv frqfoxvlrqv vrqw gl�ìuhqwhv oruvtxh o*rq hvwlph xq

prgëoh frqwhqdqw xq lqglfh Glylvld srxu P5 hw ohv dfwliv frqwhqxv gdqv P60

P51 Gdqv fh fdv/ fhuwdlqv dfwliv gh P60P5 vrqw vxevwlwxwv dyhf xqh ìodvwlflwì

sul{ vxsìulhxu ã 41 Vhuohwlv +4<<4, frqvwdwh txh ghv dfwliv frpph ohv erqv gx

wuìvru vrqw wuëv ìodvwltxhv ã ohxu sursuh sul{ hw vxevwlwxwv g*dfwliv frpph

ohv erqv g*ìsdujqh1 Hq�q/ vl rq uhsodfh od prqqdlh gdqv xq fdguh soxv odujh

dyhf oh orlvlu hw ohv elhqv/ lo q*hvw sdv srvvleoh gh wurxyhu qh vhudlw0fh tx*xqh

ìodvwlflwì vljql�fdwlyh1



815 Ghpdqgh gh prqqdlh hw wkìrulh gx frqvrppdwhxu = xqh

uhyxh gh od olwwìudwxuh 5;4

Xqh prgìolvdwlrq yrlvlqh gh Vhuohwlv +4<<4,/ pdlv dssoltxìh dx prgëoh

DLGV gh Ghdwrq hw Pxhooedxhu +4<;3d/ e,/ prgl�ì sdu Eduu hw Fxwkehuwvrq

+4<<3,/ hvw sursrvìh sdu Froolqv hw Dqghuvrq +4<<;,1 Oh srlqw gh gìsduw gh

o*dqdo|vh hvw xqh irqfwlrq gh frþw +8148,1
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dyhf =

` = od gìshqvh hq ulfkhvvh oltxlgh/

R� = oh sul{ dqwlflsì gh o*dfwli �c � ' �c ���c ?c

t o = oh uhyhqx uìho dqwlflsì1

Hq xwlolvdqw oh ohpph gh Vkhsdug/ oh v|vwëph gh ghpdqgh hvw gì�ql sdu

+8149,1
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`
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o� +8149,

Dyhf =

� W = xq lqglfh gh sul{ txh shuphw gh olqìdulvhu oh v|vwëph/ lfl o*lqglfh gh

Vwrqh1

Gh idêrq vlplodluh ã Vhuohwlv +4<<4,/ fh v|vwëph shxw vh uì0ìfuluh gh idêrq

pdwulflhooh +814:,

� ' qf +814:,

dyhf =

f = xq yhfwhxu gh glphqvlrq +?n ��c

q = od pdwulfh ghv sdudpëwuhv gh glphqvlrq E? n ��� ?1



815 Ghpdqgh gh prqqdlh hw wkìrulh gx frqvrppdwhxu = xqh

uhyxh gh od olwwìudwxuh 5;5

Xwlolvdqw ohv uìvxowdwv hq whuph gh frlqwìjudwlrq gh Skloolsv hw Oruhwdq

+4<<4,/ Froolqv hw Dqghuvrq +4<<;, sursrvhqw/ vl � hw f vrqw frlqwìjuìv g*hv0

wlphu oh v|vwëph g|qdpltxh +814;,1

{��c| ' KEr�c|3� � qf|3�� n�Eu�{f| n�Eu3��{f| +814;,

dyhf =

�Eu� = o*rsìudwhxu gh uhwdug/

�Eu3�� = o*rsìudwhxu g*dydqfh1

Vxu grqqìhv phqvxhoohv gh 4<;7 ã 4<<6/ srxu ohv Hwdwv0Xqlv/ ohv dxwhxuv

fkhufkhqw hqvxlwh ã ìwxglhu od vxsìulrulwì gh ohxu prgëoh/ sdu udssruw ã xqh

irqfwlrq fodvvltxh gh ghpdqgh gh prqqdlh ã od Jrogihog hw Vlfkho +4<<3, hvwl0

pìh sdu Prruh/ Sruwhu hw Vpdoo +4<<3,1 Doruv txh fhwwh irqfwlrq d whqgdqfh

ã vxuhvwlphu od ghpdqgh gh prqqdlh gh 4<<4 ã 4<<6/ Froolqv hw Dqghuvrq

+4<<;, prqwuhqw txh ohxu prgëoh q*d sdv fhwwh whqgdqfh/ hw tx*lo hvw grqf

ehdxfrxs plhx{ dgdswì srxu h{soltxhu hw suìyrlu od ghpdqgh gh prqqdlh81

Fhuwdlqv dxwhxuv frpph Ilvkhu hw Iohlvvlj +4<<7/ 4<<:, rx Iohlvvlj hw

Vzr�rug +4<<9, rqw dxvvl fkhufkì d phqhu xqh dqdo|vh g|qdpltxh ã sduwlu

gh iruphv  h{leohv shuphwwdqw xqh dssur{lpdwlrq joredoh1 D od gl�ìuhqfh

ghv wudydx{ suìfhghqwv/ rü o*lqwurgxfwlrq gh od g|qdpltxh vh idlw dx qlyhdx

ghv irqfwlrqv gh ghpdqgh +uì ìfulwxuh hq prgëoh ã fruuhfwlrq g*huuhxu,/ lov

sursrvhqw g*lqfrusruhu gluhfwhphqw od g|qdpltxh gdqv ohv suìiìuhqfhv1 Dx

qlyhdx gh od irqfwlrq g*xwlolwì lqgluhfwh srxu Ilvkhu hw Iohlvvlj +4<<7/ 4<<:,/

txl prgl�hqw oh v|vwëph Irxulhu +8143,/ hq uhpsodêdqw oh yhfwhxu � sdu xq

yhfwhxu tx*lov qrpphqw 5c frqwhqdqw ã od irlv ghv ydohxuv suìvhqwhv hw sdvvìhv

ghv sul{1 Dlqvl/ o*ìyroxwlrq g*xqh sduw exgjìwdluh yd gìshqguh/ hqwuh dxwuh/

gx sursuh sul{ gh o*dfwli suìvhqw hw sdvvì/ dlqvl txh ghv sul{ suìvhqwv hw sdvvìv

8Yrlu dxvvl Vzr�rug hw Zlwkqh| +4<;9,1



815 Ghpdqgh gh prqqdlh hw wkìrulh gx frqvrppdwhxu = xqh

uhyxh gh od olwwìudwxuh 5;6

ghv dxwuhv dfwliv1 Vxu grqqìhv dpìulfdlqhv gh 4<93 ã 4<<6/ lov wurxyhqw txh ohv

dfwliv prqìwdluhv vrqw vxevwlwxwv/ hq vh vhuydqw ghv ìodvwlflwìv gh Prurvklpd/

pdlv txh fhv ìodvwlflwìv vrqw wuëv idleohv1 Iohlvvlj hw Vzr�rug +4<<9, ìwhqgdqw

ohv wudydx{ gh Iohlvvlj hw Vzr�rug +4<<7, txdqw ã hx{ gìyhorsshqw xq prgëoh

DLP g|qdpltxh qrwì GDLP1 Lov hvwlphqw +7145, dyhf g ' 2/ hw lqwurgxlvhqw

gdqv od irqfwlrq gh ghpdqgh frpph whuph g|qdpltxh/ xqh huuhxu dxwruh0

juhvvlyh g*ruguh 41 Dyhf ohv píphv grqqìhv txh Ilvkhu hw Iohlvvlj +4<<:, lov

frqfoxhqw txh ohv dfwliv prqìwdluhv vrqw vxevwlwxwv pdlv txh ohv ìodvwlflwìv gh

vxevlwxwlrq vrqw dvvh} idleohv1 D ohxu wrxu/ lov vrxoljqhqw o*lpsruwdqfh g*xq

lqglfh Glylvld soxw÷w txh od vlpsoh vrppdwlrq ghv dfwliv txl q*hvw ydolgh txh

vl ohv dfwliv vrqw sduidlwv vxevwlwxwv1

Hq gì�qlwlyh/ dx qlyhdx gh od pìwkrgh hpsor|ìh/ od sulvh g*ìoìphqwv g|0

qdpltxh hvw grqf lqglvshqvdeoh gdqv o*hvwlpdwlrq gh irqfwlrqv gh ghpdqghv1

Srxuwdqw/ píph vl ohv iruphv  h{leohv shuphwwdqw xqh dssur{lpdwlrq jor0

edoh vrqw vxsìulhxuhv dx{ dxwuhv/ od pdqlëuh grqw hvw sulv hq frpswh od g|0

qdpltxh irqw tx*hoohv uhvwhqw wulexwdluhv gx sureoëph gh vwdwlrqqdulwì1 Fhfl

uìgxlw ohxu xwlolvdwlrq ã txhotxhv fdv/ rx txhotxhv sìulrghv g*hvwlpdwlrq suì0

flvhv1 Dx frqwudluh/ o*lqfrusrudwlrq g*ìoìphqwv g|qdpltxhv gdqv ohv irqfwlrqv

gh ghpdqgh frqvwuxlwhv ã sduwlu gh iruphv  h{leohv shuphwwdqw xqh dssur{l0

pdwlrq orfdoh/ d gìerxfkì vxu ghv prgëohv ã fruuhfwlrq g*huuhxuv d|dqw xqh

sruwìh ehdxfrxs soxv jìqìudoh1 Fhfl ohv suìglvsrvh d íwuh soxv jìqìudohphqw

xwlolvìhv1

Dx qlyhdx ghv uìvxowdwv/ ohv ìwxghv flwìhv rqw frq�upì od shuwlqhqfh gh

o*ìwxgh gh od ghpdqgh prqqdlh gdqv xq fdguh gh pd{lplvdwlrq gh o*xwlolwì1

Hoohv rqw g*xqh sduw vrxoljqì od vxsìulrulwì ghv prgëohv sdu udssruw dx fdguh

fodvvltxh gh Jrogihog hw Vlfkho +4<<3, hw gh soxv frq�upì txh ohv ìodvwlflwìv gh

vxevwlwxwlrq hqwuh dfwliv ìwdlhqw dvvh} idleoh1 Fhfl gìprqwudqw o*xwlolwì g*xqh



816 Pd{lplvdwlrq gh o*xwlolwì/ gxdolwì hw irqfwlrqv gh ghpdqgh 5;7

djuìjdwlrq gh w|sh Glylvld1

816 Pd{lplvdwlrq gh o*xwlolwì/ gxdolwì hw irqf0

wlrqv gh ghpdqgh

Gdqv fhwwh vhfwlrq/ qrxv suìvhqwrqv od wkìrulh vrxv0mdfhqwh dx{ v|vwëphv

gh ghpdqghv1 Qrxv udsshorqv gdqv xq suhplhu whpsv oh sureoëph gh pd{lpl0

vdwlrq/ oh sureoëph gxdo dvvrflì/ hw lqwurgxlvrqv ohv sursulìwìv gh od irqfwlrq

gh frþw/ hw ghv irqfwlrqv gh ghpdqgh1

81614 Pd{lplvdwlrq gh o*xwlolwì hw gxdolwì

Vrlw' 5 -n

? o*hqvhpeoh ghv frqvrppdwlrqv srvvleohv g*xq frqvrppdwhxu/

hw ^ ' E^�c ���c ^?� 5 ' xq yhfwhxu gh ? elhqv/ gdqv ohtxho ^� uhsuìvhqwh oh �
�
e6e

elhq frqvrppì1 Vl " vljql�h �vwulfwhphqw suìiìuì ã�/ ? �idleohphqw suìiìuì

ã�/ hw � �lqgl�ìuhqw ã�/ doruv ohv suìiìuhqfhv g*xq frqvrppdwhxu shxyhqw

íwuh uhsuìvhqwìhv sdu xqh irqfwlrq g*xwlolwì vl vl{ frqglwlrqv vrqw vdwlvidlwhv =

� ohv suìiìuhqfhv grlyhqw íwuh uì h{lyhv = srxu fkdtxh ^/ ^ ? ^1

� ohv suìiìuhqfhv grlyhqw íwuh frpsoëwhv = oh frqvrppdwhxu grlw íwuh fd0

sdeoh gh fodvvhu hw gh frpsduhu wrxv ohv sdqlhuv/ f*hvw0ã0gluh lo shxw

h{lvwhu ^� ? ^2c ^2 ? ^� rx ^� � ^21

� Ohv suìiìuhqfhv grlyhqw íwuh wudqvlwlyhv = vl ^� ? ^2 hw ^2 ? ^� doruv

^� ? ^��

� Ohv suìiìuhqfhv grlyhqw íwuh frqwlqxhv = srxu fkdtxh ^2 ohv hqvhpeohv

i^�mE^� ? ^2�j hw i^�mE^2 ? ^��j vrqw ghv hqvhpeohv ihupìv1

� Ohv suìiìuhqfhv grlyhqw íwuh prqrwrqhv = oh frqvrppdwhxu suìihuh soxv

txh prlqv1
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� Ohv suìiìuhqfhv grlyhqw íwuh frqyh{hv = oh frqvrppdwhxu suìihuh ohv

pìodqjhv dx{ frqvrppdwlrqv h{wuíphv1

Vl fhv frqglwlrqv vrqw uhpsolhv/ doruv oh frqvrppdwhxu doorxh vrq exgjhw

gh idêrq ã pd{lplvhu vd irqfwlrq g*xwlolwì vrxv frqwudlqwh/ f*hvw0ã0gluh uìvrxw

oh sureoëph +814<,1

4@ 
^

� ' �E^� +814<,

vrxv frqwudlqwh G % ' R � ^

dyhf =

R hw ^ ghx{ yhfwhxuv gh glphqvlrq ?c

% = oh exgjhw wrwdo1

Od vroxwlrq gx sureoëph gh pd{lplvdwlrq/ grqqh ohv irqfwlrqv gh ghpdqgh

pduvkdoolhqqhv/ dxvvl dsshoìhv irqfwlrqv gh ghpdqgh qrq0frpshqvìhv +8153,1

^� ' }�E%c R�c � ' �c ���c ? +8153,

Lo hvw dxvvl srvvleoh gh frqvlgìuhu xq surjudpph gxdo ã fhoxl gh od pd{lpl0

vdwlrq gh o*xwlolwì1 Fh surjudpph frqvlvwh ã plqlplvhu oh frþw srxu dwwhlqguh

xq qlyhdx g*xwlolwì grqqì1 Od plqlplvdwlrq gh od irqfwlrq gh frþw +8154,

+dxvvl dsshoìh irqfwlrq gh gìshqvh,/ gìerxfkh vxu ghv irqfwlrqv gh ghpdqgh

klfnvlhqqhv/ rx ghpdqghv frpshqvìhv +8155,1

4�?
^
% ' R � ^ +8154,

vrxv frqwudlqwh G �E^� ' �

dyhf =

R hw ^ ghx{ yhfwhxuv gh glphqvlrq ?c

% = oh exgjhw wrwdo1

^� ' ��E�c R�c � ' �c ���c ? +8155,
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Elhq vþu/ od vroxwlrq gh fhv ghx{ sureoëphv hvw vwulfwhphqw ìtxlydohqwh

+8156,1

^� ' ��E�c R� ' }�E%c R�c � ' �c ���c ? +8156,

sureoëph fodvvltxh = sureoëph gxdo =

4@ � ' �E^�c r�S G R � ^ ' % 4�? % ' R � ^c r�S G � ' �E^�

& &

irqfwlrqv pduvkdoolhqqhv = ^W� ' }�E%c R� # irqfwlrqv klfnvlhqqhv = ^W� ' ��E�c R�

& % & %

vxevwlwxwlrq gh

^W� gdqv od

irqfwlrq g*xwlolwì

lghqwlwì gh

Ur|

^� ' �Y�*YR�

Y�*Y%

(

vxevwlwxwlrq gh

^W� gdqv od

irqfwlrq gxdoh

ohpph gh

Vkhsdug

^� '
YS

YR�

& % & %

irqfwlrq g*xwlolwì lqgluhfwh =

� ' [E%c R�
 

irqfwlrq gh frþw =

% ' SE�c R�

Oh wdeohdx suìfìghqw uìvxph oh sureoëph gh gxdolwì1 Pd{lplvhu o*xwlolwì

uhqyrlh ghv irqfwlrqv gh ghpdqgh pduvkdoolhqqhv1 Uhpsodfhu od vroxwlrq gdqv

od irqfwlrq g*xwlolwì/ grqqh od irqfwlrq g*xwlolwì lqgluhfwh/ txl fruuhvsrqg ã

o*xwlolwì pd{lpdoh tx*lo hvw srvvleoh g*dwwhlqguh/ srxu ghv sul{ hw xq uhyhqx

grqqìv1 Sdudooëohphqw/ od plqlplvdwlrq gx sureoëph gxdo gìerxfkh vxu ghv

irqfwlrqv klvnvlhqqhv1 Hq uhpsodêdqw od vroxwlrq gdqv oh sureoëph gh gìsduw/

rq rewlhqw od irqfwlrq gh frþw txl grqqh oh frþw plqlpdo srxu dwwhlqguh xq

qlyhdx g*xwlolwì grqqì ã xq sul{ R1 Fhv ghx{ irqfwlrqv vrqw olìhv/ sxlvtx*lo

vx!w g*hq lqyhuvhu xqh srxu wurxyhu o*dxwuh1 D sduwlu gh od irqfwlrq g*xwlolwì

lqgluhfwh/ lo hvw srvvleoh gh uhwurxyhu ohv irqfwlrqv gh ghpdqgh pduvkdolhqqhv

hq xwlolvdqw o*lghqwlwì gh Ur| +8157,1 Gh píph/ ã sduwlu gh od irqfwlrq gh frþw/

rq uhfdofxoh ghv irqfwlrqv frpshqvìhv hq vh vhuydqw gx ohpph gh Vkhsdug
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+8158,1

}�E%c R� ' �
Y�*YR�

Y�*Y%
+8157,

��E�c R� '
YS

YR�
+8158,

81615 Irqfwlrq gh frþw hw sursulìwìv ghv irqfwlrqv gh

ghpdqgh

Hwdqw grqqì oh sureoëph gh pd{lplvdwlrq gh o*xwlolwì +rx gh plqlplvd0

wlrq gx frþw,/ ghx{ vwudwìjlhv vrqw srvvleohv srxu hvwlphu ghv irqfwlrqv gh

ghpdqgh1 Od suhplëuh/ frqvlvwh ã gluhfwhphqw hvwlphu xq v|vwëph g*ìtxdwlrqv

gh ghpdqghv/ frqvwuxlw ã sduwlu ghv sursulìwìv wkìrultxhv gh fhv ghuqlëuhv1

F*hvw oh fdv sdu h{hpsoh gx prgëoh Urwwhugdp +Wkhlo +4<98/ 4<9:/ 4<:8,/ Edu0

whq +4<99,,/ rx gx prgëoh JRGGV +Jhqhudo Ruglqdu| Gl�huhqwldo Ghpdqg

V|vwhp,1 O*dxwuh vwudwìjlh/ frqvlvwh ã dssur{lphu sdu xqh iruph  h{leoh ohv

suìiìuhqfhv/ uhsuìvhqwìhv sdu od irqfwlrq g*xwlolwì/ od irqfwlrq g*xwlolwì lqgl0

uhfwh rx hqfruh od irqfwlrq gh frþw/ hw ã hq gìgxluh ghv irqfwlrqv gh ghpdqgh1

Sdu h{hpsoh/ oh v|vwëph DLGV +Doprvw Lghdo Ghpdqg V|vwhp, gh Ghdwrq hw

Pxhooedxhu +4<;3d/ e,/ hvw edvì vxu xqh dssur{lpdwlrq gh od irqfwlrq gh frþw/

hw oh prgho wudqvorj gh Fkulvwhqvhq/ Mrujhqvrq hw Odx +4<:8,/ xwlolvh xqh ds0

sur{lpdwlrq gh od irqfwlrq g*xwlolwì lqgluhfwh1 Gdqv fh fkdslwuh qrxv xwlolvrqv

fhv ghx{ vwudwìjlhv/ hw soxv sduwlfxolëuhphqw ohv prgëohv Urwwhugdp hw DLGV1

Frpph fh ghuqlhu hvw edvì vxu od irqfwlrq gh frþw/ qrxv udsshorqv lfl vhv

sursulìwìv/ dlqvl txh fhoohv ghv irqfwlrqv gh ghpdqgh txl qrxv vhuylurqv ã

lpsrvhu ghv uhvwulfwlrqv gdqv ohv ìtxdwlrqv ìfrqrpìwultxhv1

Wrxwh irqfwlrq gh frþw frqvlvwdqwh dyhf o*d{lrph gh pd{lplvdwlrq gh o*xwl0

olwì +rx plqlplvdwlrq gx sureoëph gxdo, ã txdwuh sursulìwìv =



816 Pd{lplvdwlrq gh o*xwlolwì/ gxdolwì hw irqfwlrqv gh ghpdqgh 5;;

� Krprjëqh gh ghjuì 4 gdqv ohv sul{/

� Furlvvdqwh hq � hw qrq gìfurlvvdqwh hq R/ f*hvw0ã0gluh �f : �� lpsoltxh

SE�fc R� : SE��c R�/ hw Rf : R� lpsoltxh SERfc R� : SER�c R�c

� Frqfdyh gdqv ohv sul{/ Sd�c |R n E� � R��o A |SE�c R� n E� � |� n SE�c R��

srxu f 9 | 9 �� Vl ohv sul{ dxjphqwhqw/ oh frþw dxjphqwh olqìdluhphqw/

� Frqwlqxh gdqv ohv sul{ hw gìulydeoh1

Gh píph/ wrxwh irqfwlrq gh ghpdqgh pduvkdolhqqh rx klfnvlhqqh/ gìul0

yìh gdqv xq fdguh gh pd{lplvdwlrq gh o*xwlolwì vdwlvidlw txdwuh sursulìwìv =

dgglwlylwì/ krprjìqìlwì gh ghjuì }ìur/ qìjdwlylwì hw v|pìwulh1

� Od sursulìwì g*dgglwlylwì gìfrxoh gh od vdwxudwlrq gh od frqwudlqwh exg0

jìwdluh1 Hooh lpsoltxh txh wrxw oh exgjhw hvw xwlolvì +8159, =

% '
[
�

R�}�E%c R�c ���c R?� '
[
�

R���E�c R�c ���c R?� +8159,

� Ohv irqfwlrqv gh ghpdqgh klfnvlhqqhv vrqw krprjëqhv gh ghjuì }ìur

gdqv ohv sul{/ hw ohv irqfwlrqv pduvkdoolhqqhv gdqv ohv gìshqvhv hw ohv

sul{1 Srxu wrxw | : f =

��E�c |R� ' }�E|%c |R� ' ��E�c R� ' }�E%c R�c � ' �c ���c ? +815:,

Fhwwh sursulìwì uh ëwh o*devhqfh g*looxvlrq prqìwdluh/ sxlvtxh vl od gì0

shqvh wrwdoh hw ohv sul{ dxjphqwhqw gdqv ohv píphv sursruwlrqv/ doruv/

od ghpdqgh uhvwhud lqfkdqjìh1

� V|pìwulh/ ohv gìulyìhv furlvìhv ghv ghpdqghv klfnvlhqqhv vrqw ìjdohv/ fh

txl lpsoltxh od v|pìwulh gh od pdwulfh gh vxevwlwxwlrq +Fkldqj +4<;7,, =

Y��
YR�

'
Y��
YR�

+815;,
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� Qìjdwlylwì/ od pdwulfh E?�?� irupìh ghv ìoìphqwv Y��
YR�

�c � ' �c ���c ? hvw

vhpl0gì�qlh qìjdwlyh1 Sdu oh ohpph gh Vkhsdug/ qrxv vdyrqv txh fhwwh

pdwulfh fruuhvsrqg ã od pdwulfh ghv gìulyìhv vhfrqghv gh od irqfwlrq gh

frþw/ Y��
YR�

' Y2SE�cR�

YR�YR�
/ pdwulfh dsshoìh pdwulfh gh vxevwlwxwlrq1 Frpph

fhwwh irqfwlrq hvw frqfdyh gdqv ohv sul{/ lo v*hq vxlw txh od pdwulfh gh

vxevwlwxwlrq hvw vhpl0gì�qlh qìjdwlyh/ dyhf wrxv ohv ìoìphqwv vlwxìv vxu

od gldjrqdoh Y��
YR�
9 f1

817 Suìvhqwdwlrq wkìrultxh ghv prgëoh DLGV

hw Urwwhugdp

81714 Oh prgëoh DLGV

Oh prgëoh DLGV gh Ghdwrq hw Pxhooedxhu +4<;3d/ e, hvw edvì vxu o*xwl0

olvdwlrq gh iruphv  h{leohv1 Ohv iruphv  h{leohv vrqw ghv irqfwlrqv pdwkì0

pdwltxhv d|dqw dvvh} gh sdudpëwuhv srxu irxuqlu/ dx prlqv orfdohphqw/ xqh

dssur{lpdwlrq dx vhfrqg ruguh ghv suìiìuhqfhv1 Gdqv oh prgëoh DLGV/ ohv

suìiìuhqfhv vrqw grqqìhv sdu xqh irqfwlrq gh frþw +815<,/ dssduwhqdqw ã od

fodvvh SLJORJ +Sulfh Lqghshqghqw Jhqhudol}hg ORJdulwkplf,1 Fhwwh fodvvh

gh irqfwlrq/ frpph o*d prqwuì Pxhooedxhu +4<:8/ 4<:9, d o*dydqwdjh g*íwuh

frpsdwleoh dyhf o*djuìjdwlrq ghv djhqwv lqglylgxhov +ghv grqqìhv pdfurìfr0

qrpltxhv sdu wíwh shxyhqw íwuh xwlolvìhv,1

*? SERc�� ' E�� �� *? @ER� n � *? KER� +815<,

dyhf =

*? @ER� ' kf n
S

�
k� *? R� n

�

2

S
�

S
�
�W�� *? R� *? R�c

*? KER� ' *? @ER� n q
f

T
�
R
q�

�
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Fh txl grqqh +8163,1

*? SERc �� ' kf n
[
�

k� *? R� n
�

2

[
�

[
�

�W�� *? R� *? R� n �q
f

\
�

R
q�

� +8163,

dyhf/ srxu txh od irqfwlrq vrlw krprjëqh =S
�
k� ' �c

S
�
�W�� ' fc

S
�
�W�� ' fc

S
�
q� ' f�

Hq xwlolvdqw oh ohpph gh Vkhsdug/ Y *? SERc��

YR�
/ rq rewlhqw ghv irqfwlrqv gh

ghpdqgh frpshqvìhv +rx klfnvlhqqhv,/ hw hq pxowlsoldqw ohv gìulyìhv sduwlhoohv

sdu R�

SERc��
rq rewlhqw ghv ìtxdwlrqv gh ghpdqgh hq sduwv exgjìwdluhv +8164,/

vrlw +8165,

�� '
Y *? SERc ��

Y *? R�
+8164,

�� ' k� n
[
�

��� *? R� n q��qf

\
�

R
q�

� +8165,

dyhf =

��� '
�

2
E�W�� n �W���

+8165, q*hvw wrxwhirlv sdv gluhfwhphqw hvwlpdeoh/ sxlvtxh oh qlyhdx g*xwlolwì

dwwhlqw srxu xq yhfwhxu gh frqvrppdwlrq hvw lqfrqqx1 Srxu sdvvhu ã ghv

irqfwlrqv frpshqvìhv/ lo vx!w doruv/ frpph % ' SE�c R� g*lqyhuvhu +8163,/

srxu rewhqlu od irqfwlrq g*xwlolwì lqgluhfwh/ hw gh vxevwlwxhu � ' [E%c R� gdqv

+8165,1 Ohv irqfwlrqv pduvkdoolhqqhv/ hq sduwv exgjìwdluhv/ vrqw doruv grqqìhv

sdu +8166,1

��| ' k� n
[
�

��� *? R�| n q� *?E
%|
�|
� +8166,

dyhf =

*?�| ' kf n
S

�
k� *? R�| n

�

2

S
�

S
�
��� *? R�| *? R�|c xq lqglfh gh sul{/

��� '
�

2
E�W�� n �W��� ' ����
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Gdqv +8166,/ oh sdudpëwuh ��� phvxuh/ ã
%

�
frqvwdqw/ o*h�hw g*xq fkdqjh0

phqw gh R� vxu ��1 Oh sdudpëwuh q� txdqg ã oxl/ lqgltxh vl oh elhq hvw xq elhq

gh ox{h rx xqh qìfhvvlwì1 Vl q� : f/ �� dxjphqwh dyhf % lqgltxdqw txh oh elhq

� hvw xq elhq gh ox{h/ hw lqyhuvhphqw1

Srxu txh +8166, vrlw frkìuhqw dyhf ohv sursulìwìv wkìrultxhv ghv irqfwlrqv

gh ghpdqgh/ soxvlhxuv uhvwulfwlrqv grlyhqw íwuh lpsrvìhv =

Dgglwlylwì =

[
�

k� ' �c

[
�

��� ' fc

[
�

q� ' f�

Krprjìqìlwì =

[
�

��� ' f�

V|pìwulh =

��� ' ����

Gh soxv/ oh prgëoh grlw dyrlu od sursulìwì gh qìjdwlylwì txl gìfrxoh ghv

ìtxdwlrqv gh Voxwvn|1 F*hvw0ã0gluh/ od pdwulfh g| grlw íwuh vhpl0gì�qlh qìjd0

wlyh1 Vhv ìoìphqwv vrqw grqqìv sdu =

&|�� ' ��� n q�q� *?E
%|

�|
�� B����| n ��|��|

dyhf =

B�� = oh ghowd gh Nurqhfnhu1

Hq�q/ ohv ìodvwlflwìv uhyhqxv +#�+,/ ohv ìodvwlflwìv sul{ qrq frpshqvìhv +#��,

dlqvl txh ohv ìodvwlflwìv sul{ frpshqvìhv +#S��, vrqw grqqìhv sdu +8167,/ +8168,
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hw +8169, +o*lqglfh gh whpsv ìwdqw lfl rplv sdu vlpsolflwlì,

#�+ '
q�
��

n � +8167,

#�� '
��� � q�Ek� n

�

2

S
&
E�&� n ��&� *? R&�

��

� B�� +8168,

#S�� ' #�� n ��#�� +8169,

81715 Wurlv h{whqvlrqv gx prgëoh DLGV

Qrxv frqvlgìurqv lfl wurlv h{whqvlrqv gxprgëoh DLGV1 Od suhplëuh frqfhuqh

xqh yduldqwh olqìdluh gx prgëoh1 Gdqv od vhfrqgh vh srvh od txhvwlrq gh o*dmxv0

whphqw lqfrpsohw gdqv fh jhquh gh prgëoh1 Hq�q od wurlvlëph lqwurgxlw od

sureoëpdwltxh gh vwdwlrqqdulwì hw gh frlqwìjudwlrq gdqv oh prgëoh DLGV1

Oh prgëoh ODLGV rx OD2DLGV

Ghdwrq hw Pxhooedxhu +4<;3e, rqw vxjjìuì srxu olqìdulvhu +8166,/ vl ohv

sul{ vrqw frolqìdluhv/ g*dssur{lphu � sdu xq lqglfh gh sul{/ qh uìvxowdqw sdv

g*xqh hvwlpdwlrq ìfrqrpìwultxh1 W|sltxhphqw/ lov sursrvhqw gh uhpsodfhu �|

sdu o*lqglfh gh sul{ gh Vwrqh +� W

| ,/ gì�ql sdu +816:,1

*?� W

| '
[
�

��| *? R�| +816:,

Gdqv fh fdv/ oh v|vwëph ìfrqrpìwultxh hvwlpì ghylhqw +816;,/ dyhf ohv

píphv uhvwulfwlrqv txh srxu +8166,1 Fh v|vwëph hvw frqqx vrxv oh qrp gh

ODLGV +olqhdu DLGV, rx OD2DLGV +Olqhdu dssur{lpdwh DLGV,1

��| ' k� n
[
�

��� *? R�| n q� *?E
%|
� W
|

� +816;,
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Oh fdofxo ghv ìodvwlflwìv/ glvfxwì sdu Dovwrq hw do1 +4<<7,/ Exvh +4<<7, hw

Fkdoidqw +4<;:, hvw oìjëuhphqw gl�ìuhqw srxu ohv ìodvwlflwìv sul{/ hw lqfkdqjì

srxu ohv ìodvwlflwìv uhyhqxv1 #S�� hw #�� ghylhqqhqw +816<, hw +8173,1

#�� '
��� � q���

��

� B�� +816<,

#S�� '
���
��

n �� � B�� +8173,

Txdqw dx{ ìodvwlflwì gh vxevwlwxwlrq +j��,/ hoohv shxyhqw íwuh fdofxoìhv hq

xwlolvdqw od irupxohv g*Doohq +8174,/

j�� '
#��
��

�

?[
�'�

#�� +8174,

rx/ frpph sdu gì�qlwlrq/ �
S?

�'�
#�� ' #�+/ +8175,1

j�� '
#��
��

n #�+ +8175,

Vl uhpsodfhu � sdu � W r�uh xq dydqwdjh hq whuph gh idflolwì g*hvwlpdwlrq/ lo d

ìwì uìfhpphqw plv hq dydqw sdu Exvh +4<<7, hw Prvfklql +4<<8,/ txh o*lqglfh

gh sul{ gh Vwrqh dydlw ghx{ gìidxwv1 Suhplëuhphqw/ lo hvw vhqvleoh ã o*ìfkhooh

ghv grqqìhv1 Sdu h{hpsoh/ fdofxohu o*lqglfh srxu ghv sul{ hq iudqfv/ sxlv oh

uhfdofxohu srxu oh píphv vìulhv frqyhuwlhv hq fhqwlphv grqqhud ghx{ lqglfhv

vhqvleohphqw gl�ìuhqwv/ hw grqf ghv hvwlpdwlrqv gl�ìuhqwhv1 Ghx{lëphphqw/

o*lqglfh Vwrqh qh vhpeoh elhq dgdswì txh vl wrxv ohv sul{ R� vrqw hx{ píphv

ghv lqglfhv1 Srxu uìvrxguh fhv ghx{ sureoëphv/ wrxw hq jdugdqw xq fdguh

olqìdluh srxu oh prgëoh DLGV/ wurlv vroxwlrqv vrqw sursrvìhv1 Od suhplëuh

frqvlvwh ã xwlolvhu ghv sul{ dmxvwìv gh ohxu pr|hqqh hpslultxh1 Od vhfrqgh

ã q*hpsor|hu txh ghv sul{ qrupdolvìv +glylvìv sdu ohxu pr|hqqh,/ hq�q od

ghuqlëuh/ ã xwlolvhu xq dxwuh lqglfh gh sul{1 Wurlv vrqw sursrvìv/ ohv lqglfhv

Wùuqtylvw +8176,/ Sddvfkh +8177, hw Odvsh|uh +8178,1



817 Suìvhqwdwlrq wkìrultxh ghv prgëoh DLGV hw Urwwhugdp 5<7

Ilj1 814= Frpsdudlvrq ghv txdwuh lqglfhv gh sul{1

*?� A
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Gdqv ohvtxhov o*lqglfh f uhsuìvhqwh od sìulrgh gh edvh +sìulrgh �{h,1

Hpslultxhphqw/ fhv lqglfhv vrqw wuëv olìv +�jxuh +814,,1 Dlqvl/ ohv lqglfhv

Vwrqh hw Odvsh|uh rqw sudwltxhphqw oh píph qlyhdx/ frpph ohv lqglfhv

Sddvfkh hw Wùuqtylvw1 Dlqvl/ vl qrxv fdofxorqv ohv gl�ìuhqwv lqglfhv srxu ohv

dfwliv hqwudqw gdqv vrxv irqfwlrq g*xwlolwì vìsdudeoh +fi1 fkdslwuh 5,/ hw fdofx0

orqv od pdwulfh ghv fruuìodwlrqv/ qrxv qrxv dsshufhyrqv txh fhv lqglfhv vrqw

wuëv surfkhv =
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:::::::::8

Lo hvw dlqvl dssduhqw txh ohv uìvxowdwv ìfrqrpìwultxhv gìshqgurqw gx fkrl{

gh o*lqglfh1 Fhoxl txl sdudlw oh plhx{ idluh od v|qwkëvh/ ìwdqw iruwhphqw fruuìoì

ã wrxv hvw o*lqglfh/ Wùuqtylvw1 Lo vhud grqf xwlolvì gdqv fhwwh ìwxgh1

Prgëoh DLGV hw dmxvwhphqw lqfrpsohw

Gdqv ohv prgëohv +8166, hw +816;,/ ohv sduwv exgjìwdluhv uhwdugìhv q*dssd0

udlvvhqw sdv hq yduldeohv h{solfdwlyhv1 H{solflwhphqw/ fhod vljql�h grqf txh

o*dmxvwhphqw ghv txdqwlwìv vxlydqw xqh yduldwlrq ghv sul{ hvw h�hfwxì gdqv od

sìulrgh píph1 Fhwwh k|srwkëvh d ìwì fulwltxìh1 Suhplëuhphqw/ lo shxw h{lvwhu

ghv uljlglwìv ã dgdswhu lpphgldwhphqw vhv sduwv exgjìwdluhv +frþwv gh wudq0

vdfwlrqv,1 Ghx{lëphphqw/ lo shxw h{lvwhu ghv kdelwxghv gh frqvrppdwlrq/

txl hpsífkhqw dxvvl o*dmxvwhphqw lppìgldw1 Fhwwh k|srwkëvh g*dmxvwhphqw

lqfrpsohw ã ìwì vrxyhqw frq�upìh sdu xqh dxwrfruuìodwlrq ghv uìvlgxv gdqv

ohv prgëohv vwdwltxhv +Hgjhuwrq hw do1 +4<<9,,1 Srxu fruuljhu fhod/ ghx{ vrox0

wlrqv rqw ìwì dgrswìhv/ vrlw xqh prgl�fdwlrq gluhfwh gdqv od irqfwlrq gh frþw

+Ud| +4<;7,,/ Eodqfliruwl hw do1 +4<;9,,/ vrlw xqh prgl�fdwlrq gdqv oh v|vwëph

gh ghpdqgh +Dqghuvrq hw Eoxqghoo +4<;5,,1 Fhwwh ghuqlëuh pìwkrgh/ od soxv

vlpsoh/ d dxvvl ìwì sursrvìh soxv uìfhpphqw sdu Dohvvlh hw Ndswh|q +4<<4,/

Dvvduvvrq +4<<4, hw Nhvdydq hw do1 +4<<6,/ Hgjhuwrq +4<<9,1 Hooh frqvlvwh gdqv

+8166, ã udmrxwhu xq uhwdug vxu ohv sduwv exgjìwdluhv/ f*hvw0ã0gluh ã hvwlphu
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Frpph suìfhghpphqw/ +8179, shxw íwuh dxvvl hvwlpìh gh idêrq olqìdluh hq

uhpsodêdqw *?� | sdu +816:,/+8176,/+8177, rx +8178,1 Qìdqprlqv/ fh jhquh gh

prgëoh q*hvw ydodeoh txh vl wrxwhv ohv yduldeohv vrqw vwdwlrqqdluhv/ rx vl ohv

yduldeohv vrqw lqwìjuìhv g*ruguh 4/ hw ohv uìvlgxv vrqw vwdwlrqqdluhv1 Gdqv fh

ghuqlhu fdv/ +8179, hvw xqh ìtxdwlrq gh orqj whuph/ hw wrxwhv ohv yduldeohv vrqw

fr0lqwìjuìhv1 Gh pdqlëuh soxv jìqìudoh txh +8179,/ hvwlphu xq prgëoh DLGV

rx ODLGV vrxv xqh iruph ã fruuhfwlrq g*huuhxuv/ shuphw gh plhx{ suhqguh

hq frpswh od g|qdpltxh g*dmxvwhphqw/ wrxw hq uëjodqw oh sureoëph gh qrq

vwdwlrqqdulwì ghv uhjuhvvhxuv/ fh txh qh idlw sdv +8179,1

Prgëohv DLGV/ ODLGV hw prgëohv ã fruuhfwlrq g*huuhxuv1

O *hvwlpdwlrq gx prgëoh vrxv xqh iruph ã fruuhfwlrq g*huuhxuv d ìwì ìwx0

glìh qrwdpphqw sdu Dvvduvvrq +4<<9, uhsuhqdqw ohv wudydx{ g*Dqghuvrq hw

Eoxqghoo +4<;5,/ Froolqv hw Dqghuvrq +4<<;, hw Ndudjldqqlv hw do1 +5333,1 Fhv

wurlv ìwxghv sduwhqw gx frqvwdw txh ohv prgëohv vwdwltxhv vrqw pdo dgdswìv/

hw whqwhqw g*| lqwurgxluh xqh g|qdpltxh fhqwuìh vxu xqh iruph ã fruuhf0

wlrq g*huuhxuv1 Fhwwh iruph/ hvw lfl sduwlfxolëuhphqw lqwìuhvvdqwh/ sxlvtx*hooh

idlw dssdudñwuh xq ìtxloleuh gh orqj whuph/ dlqvl tx*xqh g|qdpltxh gh frxuw

whuph1 Hooh shuphw dxvvl gh wudlwhu ohv sureoëphv gh vwdwlrqqdulwì1

Uhsuhqdqw Gdylgvrq hw do1 +4<:;,/ hw Hqjoh hw Judqjhu +4<;:, od iruph

jìqìudoh g*xq prgëoh ã fruuhfwlrq g*huuhxuv/ hqwuh xqh yduldeoh % hw xqh yd0

uldeoh +/ hvw grqqìh sdu +817:,1 Gdqv +817:, @ uhsuìvhqwh od irufh gh udssho/
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E+|3��_%|3�� od uhodwlrq gh orqj whuph rx uhodwlrq gh frlqwhjudwlrq9/ f*hvw0ã0

gluh ohv uìvlgxv gh o*ìtxdwlrq +| ' _%|3�n�|/ hw K od gìyldwlrq gh frxuw whuph

sdu udssruw ã o*ìtxloleuh1

{+| ' K{%| n @E+|3� � _%|3�� n 0| +817:,

Od surfìgxuh g*hvwlpdwlrq vh idlw jìqìudohphqw hq ghx{ ìwdshv1 Suhplë0

uhphqw/ hvwlphu od uhodwlrq gh orqj whuph +| ' _%|3� n �|/ sxlv uìfxsìuhu ohv

uìvlgxv �|3� gh fhwwh ìtxdwlrq/ hw gdqv xq ghx{lëph whpsv hvwlphu +817:,

hq uhpsodêdqw E+|3� � _%|3�� sdu �|3�1 Od vljql�fdwlylwì gh od uhodwlrq fr0

lqwìjudqwh hvw doruv ìwdeolh/ vrlw hq whvwdqw od vwdwlrqqdulwì ghv uìvlgxv �|

+whvw DGI +wdeoh Hqjoh hw \rr +4<;:,, rx NSVV/ sdu h{hpsoh,/ vrlw hq whv0

wdqw gluhfwhphqw od vljql�fdwlylwì gx frh!flhqw @1

Dlqvl/ dssoltxìh dx prgëoh ODLGV/ od surfìgxuh frqvlvwh ã hvwlphu +816;,

vrxv vd iruph vwrfkdvwltxh/ f*hvw0ã0gluh +817;,/ ã uìfxsìuhu ohv uìvlgxv gx

prgëoh/ sxlv ã hvwlphu xq prgëoh jìqìudo gx w|sh +817<,1
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dyhf frpph frqwudlqwh g*lghqwl�fdwlrq =S
�
B�� ' fc

Gdqv +817<,/ fkdtxh sduw exgjìwdluh yd íwuh irqfwlrq gx gìvìtxloleuh gh

fkdfxqh ghv dxwuhv sduwv exgjìwdluhv1 Gh soxv/ srxu tx*lo | dlw frlqwìjudwlrq/

od pdwulfh B grlw dyrlu xqh gldjrqdoh qìjdwlyh1

Xqh irupxodwlrq soxv uhvwulfwlyh hvw grqqìh sdu +8183,/ gdqv odtxhooh fkdtxh

sduw exgjìwdluh qh fruuhvsrqg tx*ã vhv sursuhv gìvìtxloleuhv1 Gdqv fh fdv/

9Yrlu dxvvl Edqhumhh hw do1 +4<<6,1
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frpph oh qrwh Dvvduvvrq +4<<9,/ od frqwudlqwh g*dgglwlylwì uhtxlëuh txh ohv

ìohphqwv B�� vrlhqw ìjdx{1 Fhod frqgxlw grqf ã o*hvwlpdwlrq g*xq sdudpëwuh

xqltxh B1

{��| '
[
�

V��{*? R�| n )�{*?E
%|
�|
� n B>�c|3�

n 0�| +8183,

Ndudjldqqlv hw do1 +5333,/ lqwurgxlvhqw xqh iruph xq shx gl�ìuhqwh/ sxlv0

tx*hq ghx{lëph ìwdsh/ dx olhx g*hvwlphu +8183,/ lov sursrvhqw g*hvwlphu +8184,

{��| ' 1�{��c|3� n
[
�

V��{*? R�| n )�{*?E
%|

�|
� n B�>�c|3� n 0�| +8184,

Gdqv ohxu prgëoh/ od g|qdpltxh hvw grqqìh sdu ohv yduldwlrqv ghv sul{/

gx uhyhqx uìho/ pdlv dxvvl ghv uhwdugv ghv sduwv exgjìwdluhv1 Od uhodwlrq gh

orqj whuph hvw lqfkdqjìh/ hooh hvw frqvwlwxìh ghv uìvlgxv gx prgëoh DLGV hq

qlyhdx1 Hq�q/ frpph qrxv o*dyrqv yx dx gìexw gh fh fkdslwuh/ Froolqv hw

Dqghuvrq +4<<;, ã sduwlu g*xqh irupxodwlrq xq shx gl�iìuhqwh gh od irqfwlrq

gh frþw +8148, sursrvhqw g*hvwlphu ghv irqfwlrqv gh ghpdqgh +8149, ã sduwlu

g*xqh iruph ã fruuhfwlrq g*huuhxuv sursrvìh sdu Skloolsv hw Oruhwdq +4<<4,

+814;,1

81716 Oh prgëoh Urwwhugdp

D od gl�ìuhqfh gx prgëoh DLGV/ oh prgëoh Urwwhugdp gh Wkhlo +4<98,

hw Eduwhq +4<99, q*xwlolvh sdv gh iruphv  h{leohv srxu dssur{lphu ohv suìiì0

uhqfhv1 Lo dssur{lph gluhfwhphqw ohv irqfwlrqv gh ghpdqgh hq vh vhuydqw ghv

sursulìwìv wkìrultxhv gh fhv ghuqlëuhv1 Oh srlqw gh gìsduw hvw xqh irqfwlrq gh

ghpdqgh orjdulwkpltxh gx w|sh gh fhooh xwlolvìh sdu Vwrqh +4<87, +8185,1

*? ^� ' k� n e� *? %n
[
�

e�� *? R� +8185,
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dyhf =

e� = o*ìodvwlflwì uhyhqx/

e�� = o*ìodvwlflwì sul{ furlvìh gx ��
e6e sul{ vxu od ��
e6e ghpdqgh1

Hq gl�ìuhqfldqw wrwdohphqw +8185,/ qrxv rewhqrqv +8186,1
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Y *? ^�

Y *? R�
' eW�� ohv ìodvwlflwìv sul{ frpshqvìhv1

Hq vh vhuydqw gh od gìfrpsrvlwlrq gh Voxwvn|/ hw hq pxowlsoldqw ohv ghx{

f÷wìv gh o*ìtxdwlrq +8186, sdu ��/ rq rewlhqw oh v|vwëph Urwwhugdp +8187,

dlqvl txh vd iruph hvwlpdeoh hq srvdqw q� ' R�
Y^�

Y%
hw ��� '
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%

Y^�

YR�
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Hpslultxhphqw/ ohv gl�ìuhqwlhov ghv orjdulwkphv vrqw uhpsodfìv sdu xqh

dssur{lpdwlrq/ frpph vxjjìuì sdu Wkhlo +4<98/ 4<9:,1 Oh v|vwëph ghylhqw

+8189,1
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{*?'| hvw xqh phvxuh gx fkdqjhphqw gx uhyhqx uìho/ hw shxw íwuh dxvvl

lqwhusuìwì frpph xqh phvxuh gx fkdqjhphqw gh o*xwlolwì +Eduqhww +4<:<,,1
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Ohv uhvwulfwlrqv lpsrvìhv/ vrqw frpph srxu oh v|vwëph DLGV =

Dgglwlylwì =

[
�

q� ' �c

[
�

��� ' f�

Krprjìqìlwì =

[
�

��� ' f�

V|pìwulh =

��� ' ����

hw ohv phvxuhv ghv ìodvwlflwìv vrqw grqqìhv sdu +818:, hw +818;,1

#�� '
��� � q���

��
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q�
��

+818;,

818 Dssolfdwlrqv hpslultxhv

Gdqv fhwwh vhfwlrq/ qrxv suìvhqwrqv ghx{ dssolfdwlrqv hpslultxhv/ ã ghx{

qlyhdx{ g*djuìjdwlrq gl�ìuhqwv/ hq xwlolvdqw ghv grqqìhv xqltxhphqw srxu ohv

pìqdjhv1 Oh fdguh jìqìudo hvw vlplodluh ã fhoxl xwlolvì gdqv oh fkdslwuh 51 Qrxv

frqvlgìurqv xq djhqw uhsuìvhqwdwli pd{lplvdqw xqh irqfwlrq g*xwlolwì gdqv

odtxhooh hqwuhqw ghv elhqv prqìwdluhv/ ghv elhqv gh frqvrppdwlrq hw oh orlvlu1

Qrxv dyrqv prqwuì txh/ srxu ohv pìqdjhv/ xq jurxsh gh elhqv prqìwdluhv/

ìwdlw udwlrqdolvì sdu xqh irqfwlrq g*xwlolwì idleohphqw vìsdudeoh/ od irqfwlrq

gh vrxv xwlolwì prqìwdluh1 Qrxv srvrqv lfl xqh k|srwkëvh vxssoìphqwdluh/
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txl hvw od idleoh vìsdudelolwì gh od irqfwlrq g*xwlolwì dvvrflìh dx{ elhqv gh

frqvrppdwlrq1 Od vwuxfwxuh ghv suìiìuhqfhv hvw grqqìh sdu +818<,1

� ' T E��E%�c �2E6�c ,� +818<,

dyhf =

% = xq yhfwhxu gh elhqv gh frqvrppdwlrq +gxudeohv/ vhpl gxudeohv/ qrq

gxudeohv/ vhuylfhv,/

6 = oh yhfwhxu gh elhqv prqìwdluhv wurxyì vìsdudeoh dx fkdslwuh 5/

, = oh orlvlu/

��c � ' �c 2 ohv irqfwlrqv gh vrxv xwlolwì idleohphqw vìsdudeohv1

Gdqv xq suhplhu whpsv/ o*djhqw uhsuìvhqwdwli doorxh vrq exgjhw hqwuh fhv

wurlv fdwìjrulhv/ sxlv gdqv xq ghx{lëph whpsv dx vhlq gh fkdtxh fdwìjrulh1

Gdqv od suhplëuh dssolfdwlrq/ qrxv hvwlprqv ghv v|vwëphv gh ghpdqgh dx

qlyhdx oh soxv gìvdjuìjì/ f*hvw0ã0gluh srxu fkdtxh dfwli hqwudqw gdqv od vrxv

xwlolwì prqìwdluh �2E��1 Sxlvtxh fh jurxsh hvw idleohphqw vìsdudeoh/ wrxv ohv

h�hwv gh vxevwlwxwlrq vrqw lqwhuqdolvìv1 Dlqvl/ qrxv q*dyrqv sdv ã suhqguh hq

frpswh ohv elhqv hq ghkruv gh od vrxv xwlolwì1 Qrxv xwlolvrqv srxu fhod ohv

v|vwëphv ODLGV hw Urwwhugdp/ hw frpsdurqv ohxuv shuirupdqfhv1

Gdqv od ghx{lëph dssolfdwlrq/ qrxv hvwlprqv ghv irqfwlrqv gh ghpdqgh

dx qlyhdx djuìjì/ hq qrxv sodêdqw dx qlyhdx gh od suhplëuh ìwdsh g*doorfdwlrq

gx exgjhw/ f*hvw0ã0gluh dx qlyhdx gh od uìsduwlwlrq gh fh ghuqlhu hq judqghv

fdwìjrulhv = prqqdlh/ frqvrppdwlrq hw orlvlu1 Lfl/ qrxv fkhufkrqv ã h{soltxhu

od gìshqvh wrwdoh gh prqqdlh1 Frpph ghx{ ghv fdwìjrulhv vrqw idleohphqw

vìsdudeohv/ lo h{lvwh sdu gì�qlwlrq xq lqglfh gh txdqwlwì dvvrflì ã fkdtxh

��c � ' �c 21 Gdqv o*hvwlpdwlrq ghv irqfwlrqv gh ghpdqgh/ qrxv uhpsodêrqv

grqf fhv vrxv xwlolwìv sdu o*lqglfh gh txdqwlwì dvvrflì/ lfl o*lqglfh Wùuqtylvw0

Wkhlo/ hw xwlolvrqv o*lqglfh gxdo frpph lqglfh gh sul{1 Fhwwh gìpdufkh hvw

lqvsluìh gh Vhuohwlv +4<<4,1 Hgjhuwrq +4<<:, glvfxwh od ydolglwì wkìrultxh gh
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fhwwh dssurfkh/ uhsrvdqw vxu o*xwlolvdwlrq g*lqglfhv gh txdqwlwì hw gh sul{/ gdqv

xqh irqfwlrq gh ghpdqgh1 Uhsuhqdqw Jrupdq +4<8<,/ lo qrwh txh fhod q*hvw

srvvleoh txh vl fkdtxh vrxv xwlolwì hvw krprjëqh gh ghjuì 4/ rx vl ohv irqfwlrqv

g*xwlolwì lqgluhfwhv vrqw g*xqh iruph gh Jrupdq jìqìudolvìh/ lpsoltxdqw xqh

vìsdudelolwì iruwh rx dgglwlwlyh1 Sduwdqw gx fdudfwëuh wuëv uhvwulfwli gh fhv k|0

srwkëvhv/ Hgjhuwrq +4<<:, gìyhorssh xqh mxvwl�fdwlrq wkìrultxh dowhuqdwlyh1

Srxu oxl/ fhwwh dssurfkh shxw íwuh mxvwliìh vl = +4, lo | d idleoh vìsdudelolwì/

+5, ohv lqglfhv gh sul{ fruuhvsrqgdqw ã fkdtxh fdwìjrulh ydulhqw shx dyhf oh

qlyhdx g*xwlolwì1 F*hvw oh fdguh txh qrxv uhwlhqgurqv lfl:1 Qìdqprlqv/ o*kr0

prjìqìlwì gh ghjuì 4 ghv suìiìuhqfhv/ elhq txh fulwltxìh sdu Vdpxhovrq hw

Vzdp| +4<:7,/ q*hvw sdv irufìphqw luuìdolvwh/ qrwdpphqw srxu od irqfwlrq gh

vrxv xwlolwì prqìwdluh/ frpph qrxv oh prqwuhurqv sdu od vxlwh1 Lfl/ vhxo oh

prgëoh ODLGV hvw xwlolvì1

Gdqv ohv ghx{ dssolfdwlrqv/ d�q gh gìwhuplqhu vl o*hvwlpdwlrq ghv prgëohv

ODLGV grlw vh idluh hq qlyhdx/ hq gl�ìuhqfh suhplëuh/ rx vrxv xqh iruph ã

fruuhfwlrq g*huuhxuv/ qrxv surfìgrqv dlqvl1 Qrxv frpphqêrqv sdu whvwhu od

vwdwlrqqdulwì ghv vìulhv1 Vl wrxwhv vrqw L+3, qrxv hvwlprqv xq prgëoh gx w|sh

+8179, srxu whqlu frpswh gh o*dmxvwhphqw lpsduidlw1 Vl wrxwhv ohv vìulhv vrqw

L+4, qrxv hvwlprqv +817;, hq iruêdqw o*krprjìqìlwì hw od v|pìwulh/ hw whvwrqv

od vwdwlrqqdulwì ghv uìvlgxv gh fkdtxh ìtxdwlrq1 Vl wrxv vrqw vwdwlrqqdluhv/

doruv xq prgëoh ã fruuhfwlrq g*huuhxuv hvw hvwlpì/ vlqrq xq prgëoh hq vlpsoh

gl�ìuhqfh1 Srxu oh v|vwëph Urwwhugdp/ qrxv qrxv eruqrqv ã whvwhu od vwd0

wlrqqdulwì ghv vìulhv1 Wrxv ohv v|vwëphv vrqw hvwlpìv dyhf od pìwkrgh VXU

+Vhhplqjo| Xquhodwhg Uhjuhvvlrqv, ]hooqhu +4<95,/ txh qrxv suìvhqwrqv sdu od

vxlwh/ vdxi ohv v|vwëphv hq qlyhdx hvwlpìv dyhf ohv prlqguhv fduuìv ruglqdluhv1

:Hylghpphqw/ fhwwh hvwlpdwlrq ghv v|vwëphv gh ghpdqgh shxw dxvvl íwuh mxvwliìh hq

srvwxodqw g*hpeoìh/ o*krprjìqìlwì gh ghjuì4 ghv vrxv xwlolwìv1
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81814 Pìwkrghv g*hvwlpdwlrq gh v|vwëph g*ìtxdwlrqv

vwuxfwxuhoohv

Qrxv suìvhqwrqv wrxw g*derug/ ohv ghx{ pìwkrghv g*hvwlpdwlrq xwlolvìhv

gdqv fh fkdslwuh1 Vrlw xq v|vwëph g*ìtxdwlrqv vwuxfwxuhoohv/ grqw fkdtxh ìtxd0

wlrq �c � ' �c ���c6 hvw grqqìh sdu +8193,1

+� ' f�q� n ��c � ' �c ���c6 +8193,

dyhf =

+� = xq yhfwhxu ?� �/

f� = xqh pdwulfh +A � o, gh yduldeohv h{solfdwlyhv/

q� = oh yhfwhxu gh sdudpëwuhv1

Oh v|vwëph shxw dxvvl v*ìfuluh +8194,15
9999997

+�

+2
111

+6

6
::::::8
'

5
9999997

f� f � � � f

f f2 � � � f
111

111
1 1 1

111

f f � � � f?

6
::::::8

5
9999997

�
�

�
2

111

�6

6
::::::8
n

5
9999997

��

�2
111

�6

6
::::::8

+8194,

dyhf od pdwulfh gh yduldqfh0fryduldqfh ghv uìvlgxv +8195,1

P '

5
9999997

��� ��2 � � � ��6

�2� �2� � � � �26

111
111

1 1 1
111

�6� �62 � � � �66

6
::::::8
Q

U +8195,

Ghx{ fdv vh suìvhqwhqw1 Vl j�� ' f dyhf � 9' � rx f� ' f2 ' ��� ' f?/ oh

v|vwëph shxw íwuh hvwlpì gh idêrq h!flhqwh hq hpsor|dqw ohv prlqguhv fduuìv

ruglqdluhv ìtxdwlrq sdu ìtxdwlrq/ rx fh txl hvw vwulfwhphqw ìtxlydohqw srxu

o*hqvhpeoh gx v|vwëph1 Gdqv fh fdv/ o*hvwlpdwhxu eq� hvw grqqì sdu +8196,1
eq�'Ef �f�3�f �t +8196,
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Wde1 814= Dfwliv prqìwdluhv lqfoxv gdqv o*dqdo|vh1

dfwliv sul{

t4 = Eloohwv hw slëfhv s4 = s{beloo

t5 = Gìsrwv ã yxh s5 = s{beloo

t6 = Olyuhwv %D% s6 = s{bolyd

t7 = Olyuhwv %Eohx% s7 = s{bolyd

t8 = Olyuhwv g*ìsdujqh srsxodluh s8 = s{bohs

t9 = Olyuhwv lpsrvdeohv s9 = s{blps

t: = Frpswh g*ìsdujqh orjhphqw s: = s{bfho

t; = FRGHYL s; = s{bolyd

t< = Gìsrwv hw wlwuhv hq ghylvh ìwudqjëuhv s< = s{bghy

t43 = Gìsrwv ã whuph s43 = s{bwhup

t44 = Erqv qrq qìjrfldeohv s44 = s{bwhup

t45 = RSFYP s45 = s{brsfyp

t46 = WFQ s46 = s{biff

t47 = IFF s47 = s{biff

Vl j�� 9' f dyhf � 9' � rx f� 9' f2 9' ��� 9' f?/ ohv ìtxdwlrqv qh shxyhqw

soxv íwuh hvwlpìhv vìsduìphqw1 Gdqv fh fdv/ o*hvwlpdwlrq gh e� vh idlw hq

ghx{ whpsv1 Oh v|vwëph hvw wrxw g*derug hvwlpì ìtxdwlrq sdu ìtxdwlrq/ hq

xwlolvdqw ohv prlqguhv fduuìv ruglqdluhv/ fh txl shuphw oh fdofxo gh od pd0

wulfh gh yduldqfh0fryduldqfh P1 Ghx{lëphphqw/ ã sduwlu gh pdwulfh yduldqfh0

fryduldqfh Pc e� hvw fdofxoì sdu +8197,1

eq' Ef �P3�f�3�f �P3�t +8197,

Fhwwh pìwkrgh glwh Vhhplqjo| Xquhodwhg Uhjuhvvlrqv +VXU, hvw grqf

frqvwuxlwh ã sduwlu ghv prlqguhv fduuìv jìqìudolvìv1



818 Dssolfdwlrqv hpslultxhv 638

81815 Irqfwlrqv gh ghpdqgh g*dfwliv prqìwdluhv

Ghvfulswlrq hw sursulìwìv vwdwlvwltxhv ghv grqqìhv

Ohv prgëohv ODLGV hw Urwwhugdp vrqw hvwlpìv/ ã sduwlu gh grqqìhv phq0

vxhoohv sdu wíwh/ srxu ohv txdwru}h dfwliv wurxyìv vìsdudeohv vxu od sìulrgh

�bbf G fS/ �bbS G fe1 Oh wdeohdx +814, suìvhqwh ohv dfwliv xwlolvìv gdqv o*dqdo|vh

+srxu xqh ghvfulswlrq gìwdlooìh ghv sul{ hw ghv txdqwlwìv/ vh uìiìuhu dx fkd0

slwuh 5,1 D�q g*ìylwhu ohv sureoëphv gh vlqjxodulwì; oruv gh o*hvwlpdwlrq ghv

v|vwëphv gh ghpdqgh</ qrxv dgglwlrqqrqv ohv dfwliv d|dqw oh píph sul{/ hw

vxu fhwwh edvh fdofxorqv ohv sduwv exgjìwdluhv +wdeohdx +815,,1 Oh wdeohdx +816,

suìvhqwh ohv vwdwlvwltxhv ghvfulswlyhv dvvrflìhv ã fhv ghuqlëuhv1 Oh frqvrppd0

whxu uhsuìvhqwdwli/ doorxh od sduw od soxv lpsruwdqwh gh vrq exgjhw dx{ dfwliv

qh udssruwdqw sdv gh wdx{ g*lqwìuíw +6;/68 (,/ f*hvw0ã0gluh/ ohv slëfhv/ ohv

eloohwv hw ohv gìs÷wv ã yxh1 Fhfl gh idêrq vwdeoh gdqv oh whpsv sxlvtxh od gli0

iìuhqfh hqwuh oh plqlpxp hw oh pd{lpxp hvw dvvh} idleoh1 Od vhfrqgh sduw od

soxv lpsruwdqwh/ hvw frqvwlwxìh g*dfwliv ã wdx{ uhjohphqwìv +55/38 (,/ f*hvw0

ã0gluh ohv olyuhwv �D�/ ohv olyuhwv �Eohx�/ hw ohv FRGHYL1 Hq�q/ ã shx suëv ã

ìjdolwì/ ohv sodfhphqwv ã whuph +46/<3 (,/ hw ohv RSFYP +46/75 (,1

Srxu fhv sodfhphqwv ã wdx{ gh pdufkì/ rq qrwhud o*lqhuwlh gdqv o*ìyroxwlrq

gh od sduw doorxìh dx{ sodfhphqwv ã whuph +gh sduw od qdwxuh gx surgxlw,/ txl

frqwudvwh dyhf od jhvwlrq soxv g|qdpltxh uhodwlyh dx{ RSFYP1 O*hqvhpeoh

gh fhv surgxlwv uhsuìvhqwh ;:/:4 ( gh od gìwhqwlrq wrwdoh gh prqqdlh sdu oh

frqvrppdwhxu uhsuìvhqwdwli1

O*dqdo|vh ìfrqrpìwultxh lpsrvh txh wrxwhv ohv yduldeohv g*xqh uìjuhvvlrq

vrlhqw vwdwlrqqdluhv/ rx tx*xqh frpelqdlvrq olqìdluh gh yduldeohv qrq vwdwlrq0

qdluhv vrlw hooh píph vwdwlrqqdluh +frlqwìjudwlrq,1 Qrxv frpphqêrqv grqf

;Ehuqgw hw Vdylqj +4<:8,1
<Fhod gìfrxodqw gx idlw txh soxvlhxuv yduldeohv h{solfdwlyhv vrqw lghqwltxhv1
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Wde1 815= Sduwv exgjìwdluhv lqfoxhv gdqv o*dqdo|vh1

sduwv sul{

z4 @ +s4 � t4 . s4 � t5, � {
�4 s{beloo

z5 @ +s6 � t6 . s6 � t7 . s6 � t;, � {
�4 s{bolyd

z6 @ +s43 � t43 . s43 � t44, � {
�4 s{bwhup

z7 @ +s46 � t46 . s46 � t47, � {
�4 s{biff

z8 @ +s9 � t9, � {�4 s{blps

z9 @ +s: � t:, � {�4 s{bfho

z: @ +s< � t<, � {�4 s{bghy

z; @ +s45 � t45, � {
�4 s{brsfyp

z< @ +s8 � t8, � {�4 s{bohs

% '
S�e

�'� R�^�

Wde1 816= Vwdwlvwltxhv ghvfulswlyhv uhodwlyhv dx{ sduwv exgjìwdluhv1

yduldeoh zl +(, �l plqzl +(, pd{zl +(,

z4 6;/68 3/339: 69/89 6</94

z5 55/37 3/344: 4</:8 56/;<

z6 46/<3 3/33;9 45/:4 48/83

z7 33/8< 3/3369 33/3< 34/4;

z8 38/78 3/3394 37/99 39/:6

z9 37/46 3/3353 36/;< 37/86

z: 33/55 3/333; 33/43 33/68

z; 46/75 3/354: 3</78 4:/8<

z< 34/;8 3/3353 34/93 35/8<

sdu whvwhu o*ruguh g*lqwìjudwlrq ghv yduldeohv hqwudqw gdqv ohv prgëohv ODLGV

hw Urwwhugdp1 Srxu fhod qrxv xwlolvrqv oh whvw DGI +Glfnh| hw Ixoohu +4<:<,,1

Ohv uìvxowdwv vrqw grqqìv sdu oh wdeohdx +817, srxu ohv sul{ +prgëohv ODLGV

hw Urwwhugdp,/ oh wdeohdx +8153, srxu ohv sduwv exgjìwdluhv/ hw oh uhyhqx uìho

+prgëoh ODLGV,/ dlqvl txh oh wdeohdx +819, srxu ��|{*L}E^�|� +prgëoh Urw0

whugdp,1 Fodluhphqw/ dx vhxlo gh 8 (/ wrxv ohv sul{ vrqw lqwìjuìv g*ruguh 41

Oh uìvxowdw hvw vlplodluh srxu ohv sduwv exgjìwdluhv1 Srxu ohv yduldeohv h{sol0

txìhv gx prgëoh Urwwhugdp/ oh uìvxowdw hvw oìjëuhphqw gl�ìuhqw sxlvtxh od
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qrq vwdwlrqqdulwì hvw uhmhwìh/ pdlv ã ghv vhxlov soxv kdxwv/ qrwdpphqw srxu

ohv RSFYP1 Qrxv wudlwrqv fhshqgdqw wrxwhv fhv yduldeohv frpph lqwìjuìhv

g*ruguh 31

Wde1 817= Uìvxowdwv gx whvw DGI srxu ohv sul{ +hq orjdulwkph, = prgëohv

ODLGV hw Urwwhugdp1

yduldeoh vdqv frqvwdqwh dyhf frqvwdqwh dyhf frqvwdqwh

ql whqgdqfh hw whqgdqfh

s{beloo 05/:9

�s{beloo 0517;--

s{bolyd 05/:5

�s{bolyd 05193-

s{bwhup 05/4<

�s{bwhup 0616<-

s{biff 05/:9

�s{biff 06176-

s{blps 04/87

�s{blps 06164-

s{bfho 03/<8

�s{bfho 06/64-

s{bghy 04/37

�s{bghy 051;5-

s{brsfyp 04/59

�s{brsfyp 06176-

s{bohs 05/85

�s{bohs 051:3-

- uhmhwwh o*k|srwkëvh qxooh gh qrq vwdwlrqdulwì ã 4(1

-- uhmhwwh o*k|srwkëvh qxooh gh qrq vwdwlrqdulwì ã 8(1

---uhmhwwh o*k|srwkëvh qxooh gh qrq vwdwlrqdulwì ã 43(1

Hvwlpdwlrq gx prgëoh ODLGV

Hwdqw grqqì o*ruguh g*lqwìjudwlrq ghv vìulhv/ qrxv fkhufkrqv gdqv xq suh0

plhu whpsv ã vdyrlu vl fkdtxh ìtxdwlrq gx v|vwëph +817;, sulvh vìsduìphqw hvw

xqh ìtxdwlrq gh orqj whuph/ f*hvw0ã0gluh vl txhotxh vrlw �/ >� hvw xqh yduldeoh
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Wde1 818= Uìvxowdwv gx whvw DGI srxu ohv sduwv exgjìwdluhv hw oh uhyhqx uìho =

prgëoh ODLGV1

yduldeoh vdqv frqvwdqwh dyhf frqvwdqwh dyhf frqvwdqwh

ql whqgdqfh hw whqgdqfh

z4 06/53

�z4 061:5-

z5 04/66

�z5 051;;-

z6 04/<3

�z6 0517:--

z7 04/53

�z7 051;3-

z8 05/33

�z8 06158-

z9 05/63

�z9 07/7:-

z: 05/64

�z: 0619;-

z; 04/53

�z; 06165-

z< 03/43

�z< 07/7:-
{

SW 05/94

�
{

SW 06196-

- uhmhwwh o*k|srwkëvh qxooh gh qrq vwdwlrqdulwì ã 4(1

-- uhmhwwh o*k|srwkëvh qxooh gh qrq vwdwlrqdulwì ã 8(1

---uhmhwwh o*k|srwkëvh qxooh gh qrq vwdwlrqdulwì ã 43(1

vwdwlrqqdluh1 Srxu fhod/ qrxv hvwlprqv oh v|vwëph +817;, sdu ohv prlqguhv

fduuìv ruglqdluhv43/ hq frqwudljqdqw ohv frh!flhqwv srxu dvvxuhu o*krprjì0

qìlwì hw od v|pìwulh441 Ohv frh!flhqwv hvwlpìv vrqw grqqìv sdu oh wdeohdx

43O*hvwlpdwlrq gh fhv v|wíphv sdu ohv prlqguhv fduuìv ruglqdluhv grqqh ohv píphv uìvxo0

wdwv tx*xqh hvwlpdwlrq ìtxdwlrq sdu ìtxdwlrq/ ìwdqw grqqì txh ohv yduldeohv h{solfdwlyhv

vrqw ohv píphv gdqv fkdtxh ìtxdwlrq1 Fhod qrxv shuphw gh uhvwhu gdqv oh fdguh gh od

frlqwìjudwlrq xqlydulìh1
44O*dgglwlylwì hvw dxwrpdwltxh ìwdqw grqqì txh od vrpph ghv sduwv exgjìwdluhv hvw 41
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Wde1 819= Uìvxowdwv gx whvw DGI srxu ��{*L} ^� = prgëoh Urwwhugdp1

yduldeoh vdqv frqvwdqwh dyhf frqvwdqwh dyhf frqvwdqwh

ql whqgdqfh hw whqgdqfh

z4�orj+t4 . t5, 06/<4-

z5�orj+t6 . t7 . t;, 05/49--

z6�orj+t43 . t44, 05/:;-

z7�orj+t46 . t47, 07/4;-

z8�orj+t9, 05/46--

z9�orj+t:, 06/<<-

z:�orj+t<, 05/9;-

z;�orj+t45, 04/95---

z<�orj+t8, 05/<3-S
l
zl�orj+tl, 06/93-

- uhmhwwh o*k|srwkëvh qxooh gh qrq vwdwlrqdulwì ã 4(1

-- uhmhwwh o*k|srwkëvh qxooh gh qrq vwdwlrqdulwì ã 8(1

---uhmhwwh o*k|srwkëvh qxooh gh qrq vwdwlrqdulwì ã 43(1

+81:,1 Frpph oh v|vwëph hvw vlqjxolhu/ od vrpph ghv sduwv exgjìwdluhv ìwdqw

o*xqlwì/ xqh ìtxdwlrq hvw duelwudluhphqw h�dfìh +{�.,1 Ohv frh!flhqwv gh

fhwwh ghuqlëuh vrqw uhfdofxoìv ã sduwlu ghv uhvwulfwlrqv lpsrvìhv1 Lo shxw íwuh

yìul�ì txh od vrpph ghv frh!flhqwv ��� hq frorqqh rx hq oljqh hvw elhq qxooh/

txh od vrpph ghv q� hvw dxvvl qxooh/ hw txh od vrpph ghv k� hvw ìjdoh ã o*xqlwì1

Od vwdwlrqqdulwì ghv uìvlgxv >�c sulv vìsduìphqw/ hvw whvwìh dyhf xq whvw DGI1

Ohv uìvxowdwv vrqw grqqìv sdu oh wdeohdx +81;,1

Dyhf xqh ydohxu fulwltxh gh 9/47 ã 8 ( +Fkduhp}d hw Ghdgpdq +4<<:,,/ od

frlqwìjudwlrq hvw fodluhphqw uhmhwìh1 Qrxv hvwlprqv grqf xq v|vwëph ODLGV

hq vlpsoh gl�ìuhqfh +8198, gdqv ohtxho qrxv lpsrvrqv o*krprjìqìlwì hw od

v|pìwulh1

{��| ' k� n
b[

�'�

���{*? R�| n q�{*?E
%|

� A
|

� n 0�| +8198,

Ohv sdudpëwuhv gx prgëoh vrqw grqqìv sdu oh wdeohdx +81<,/ hw ohv vwdwlv0
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Wde1 81:= Sdudpëwuhv hvwlpìv gx prgëoh ODLGV hq qlyhdx1

ìtx �l �
l4 �

l5 �
l6 �

l7 �
l8 �

l9 �
l: �

l; �
l< �

l

z4 5/98 3/4: 3/3: 3/36 3/3; 3/35 03/3: 03/36 03/48 03/44 03/56

+44/<5, +45 /89, +7/<7, +5/78, +5/89, +6/73, +044/76, +09/6<, +07 /<<, +043/<4, +043/9<,

z5 5/93 1 03/53 03/46 03/53 3/36 3/3; 03/3; 3/4< 3/57 03/56

+44/:;, 1 +07/<8, +044/6:, +05 /56, +7/97, +;/5:, +04: /86, +5/45, +</5;, +043/:6,

z6 3/:5 1 1 03/36 03/49 0/338 3/3: 03/36 3/4; 3/3: 03/39

+5 /:3, 1 1 +04/5, +0: /:3, +03 /83, +</88, +07/65, +:/<;, +;/8<, +05/4<,

z7 03/38 1 1 1 05/46 3/3: 3/38 03/34 5/55 3/3; /337

+03/49, 1 1 1 +06 /<8, +8/74, +5/6:, +05/8:, +6/67, +4/66, +3/47,

z8 3/58 1 1 1 1 3/44 03/36 03/38 03/3< 03/38 03/35

+4 /;5, 1 1 1 1 +4:/7:, +0:/78, +047 /<8, +0: /38, +0</63, +04/96,

z9 4/99 1 1 1 1 1 3/34 /338 03/3; 03/35 03/49

+45/78, 1 1 1 1 1 +4/7<, +4/86, +06 /:4, +05/<5, +045/37,

z: 08/78 1 1 1 1 1 1 3/39 3/46 /33: 3/87

+0;/34, 1 1 1 1 1 1 +6/4:, +49/<9, +4/97, +:/<;,

z; 06/3: 1 1 1 1 1 1 1 05/5; 045/56 3/64

+09/;5, 1 1 1 1 1 1 1 +06 /<<, +04/:<, +:/53,

z< 4/9; 1 1 1 1 1 1 1 1 03/44 03/49

+< /8<, 1 1 1 1 1 1 1 1 +08/45, +0</64,

W0vwdw hqwuh sduhqwkëvhv1

Wde1 81;= Uìvxowdwv ghv whvwv gh frlqwìjudwlrq = prgëoh ODLGV1

yduldeoh vwdwlvwltxh DGI

�4 05/94-

�5 05/;:-

�6 04/5;-

�7 04/:6-

�8 05/<6-

�9 06/46-

�: 05/9:-

�; 05/6;-

�< 05/:8-

- Uhmhwwh od frlqwìjudwlrq ã 8(1
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wltxhv uhodwlyhv dx{ uìvlgxv sdu oh wdeohdx +8143 ,1 H{fhswì srxu od qrupdolwì

gh ghx{ ìtxdwlrqv +{�Dc{�b,/ oh prgëoh srvvëgh wrxwh ohv erqqhv fdudfwì0

ulvwltxhv vwdwlvwltxhv/ qrwdpphqw hq whuph g*dxwrfruuìodwlrq/ g*h�hwv DUFK

hw g*kìwìurvfìgdvwlflwì1 Oh srxyrlu h{solfdwli gx prgëoh hvw/ vdxi srxu {�e

hw {�. uhodwlyhphqw lpsruwdqw/ dyhf ghv frh!flhqwv gh fruuìodwlrq doodqw gh

3/:< ã 3/<;1

Wde1 81<= Sdudpëwuhv hvwlpìv gx prgëoh ODLGV hq gl�ìuhqfh suhplëuh1

ìtx1 �l �
l4 �

l5 �
l6 �

l7 �
l8 �

l9 �
l: �

l; �
l< �

l

�z4 3/3338 3/54 03/36 03/37 3/35 03/35 03/34 3/339 03/3; 03/37 3/33<

+4/3<, +9/:6, +04/76, +04 /<;, +4/64, +08/9;, +04 /:3, +4/;;, +07/6:, +05/94, +3 /93,

�z5 03/334 1 03/45 03/34 03/35 03/34 3/336 03/339 03/4: 3/55 03/338

+05/66, 1 +05/68, +03 /:<, +03/7<, +06/95, +3/54, +05/48, +03/77, +9/37, +03/76,

�z6 03/335 1 1 3/3< 3/334 03/33< 3/33: 3/335 03/35 03/35 03/33<

+08/<8, 1 1 +7/89, +3/3:, +07/53, +4/5:, +4/8<, +04/3<, +05/5;, +04/43,

�z7 3/3334 1 1 1 03/73 03/337 03/37 03/3336 3/75 3/35 3/33<

+4/56, 1 1 1 +04/7:, +04/;<, +05 /76, +03/48, +4/7;, +3/:5, +3 /<<,

�z8 03/3337 1 1 1 1 3/38 03/335 03/333; 03/335 03/3335 03/33;

+04/;3, 1 1 1 1 +59/44, +04 /::, +03/84, +03/<7, +03/45, +04/39,

�z9 3/3334 1 1 1 1 1 3/35 /3334 3/36 03/34 03/336

+5/68, 1 1 1 1 1 +5/<3, +3/48, +4/<9, +04/35, +03/:9,

�z: 4/33 1 1 1 1 1 1 03/333< 03/3347 3/333; 3/33;8

+49 /99, 1 1 1 1 1 1 +03/58, +03/:5, +3/93, +3 /84,

�z; 3/335 1 1 1 1 1 1 1 03/64 03/35 03/3378

+7/<7, 1 1 1 1 1 1 1 +04/36, +04/9;, +03/6<,

�z< 3/3334 1 1 1 1 1 1 1 1 03/47 3/337

+5/34, 1 1 1 1 1 1 1 1 +07/<7, +3 /:6,

W0vwdw hqwuh sduhqwkëvhv1

Dqdo|vh ghv ìodvwlflwìv

Ohv wdeohdx{ +8144,/ +8145, +8146, hw +8147, suìvhqwhqw uhvshfwlyhphqw/

ohv ìodvwlflwìv sul{ qrq frpshqvìhv/ frpshqvìhv/ ohv ìodvwlflwìv uhyhqx hw ohv
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Wde1 8143= Vwdwlvwltxhv gx prgëoh ODLGV hq gl�ìuhqfh1

ìtxdwlrq dgm1U5 Tvwdw4+7, DUFK5
+7, KHW 6 QRUP=7

�z4 3/<6 :/87 +3/44, 8/89 +3/56, 46/69 +3/;9, 4/35 +3/93,

�z5 3/<6 8/99 +3/55, 6/33 +3/88, 58/89 +3/4;, 5/59 +3/65,

�z6 3/<6 7/49 +3/6;, 8/85 +3/57, 56/99 +3/58, 3/65 +3/;8,

�z7 3/64 :/75 +3/44, 6/44 +3/85, 59/6; +3/48, 57/3< +3/33,

�z8 3/<8 7/97 +3/65, 4/34 +3/<3, 45/<3 +3/;;, 9/68 +3/37,

�z9 3/:; 7/<: +3/5<, 6/4< +3/85, 48/<7 +3/:5, 3/75 +3/;3,

�z: 3/59 7/:9 +3/64, 4/59 +3/;:, 43/;5 +3/<8, 5/94 +3/5:,

�z; 3/<; 5/47 +3/:3, 3/8< +3/<9, 46/77 +3/;8, 44/9< +3/33,

�z< 3/;3 7/;8 +3/63, 3/54 +3/<<, 7/:3 +3/<<, 749/33 +3/33,

S0ydoxh hqwuh sduhqwkëvhv1

� = Vwdwlvwltxh gh Omxqj Er{1

2 = Whvw DUFK OP1

� = Kìwìurvfìgdvwlflwì +Zklwh, vdqv whuphv furlvìv1

e = Vwdwlvwltxh Mdutxh0Ehud1

ìodvwlflwìv gh vxevwlwxwlrq1 Srxu fdofxohu ohv ìfduwv w|shv/ hw grqf ohv vwdwlv0

wltxhv gh Vwxghqw ghx{ pìwkrghv shxyhqw íwuh xwlolvìhv1 Od suhplëuh pì0

wkrgh/ glwh ghv Ghowd +Juhhq +4<<:,,/ frqvlvwh ã sduwlu gh od pdwulfh gh

yduldqfh0fryduldqfh ghv sdudpëwuhv/ ã uhfdofxohu o*ìfduw w|sh gx sdudpëwuh

g*lqwìuíw1 O*dxwuh pìwkrgh/ gh Prqwh Fduor/ frqvlvwh ã lqwurgxluh gdqv od

irupxoh gh o*ìodvwlflwì ghv whuphv doìdwrluhv grqw ohv sursulìwìv vwdwlvwltxhv

vrqw grqqìhv sdu od pdwulfh gh yduldqfh0fryduldqfh ghv sdudpëwuhv hvwlpìv1

Hq uìsìwdqw fhwwh rsìudwlrq ? irlv/ hw hq froohfwdqw ã fkdtxh lwìudwlrq od yd0

ohxu gh o*ìodvwlfwì/ rq rewlhqw oh vhfrqg prphqw gh od vìulh1 Qrxv xwlolvrqv lfl

fhwwh ghx{lëph pìwkrgh/ dyhf ? ' �fff1

O*ìwxgh ghv ìodvwlflwìv shuphw g*derughu txdwuh wkëphv1 Oh suhplhu frqfhuqh

o*dgìtxdwlrq gx prgëoh dyhf oh frqfhsw gh pd{lplvdwlrq gh o*xwlolwì1 Hq h�hw/

srxu txh ohv ìodvwlflwìv sul{ sursuhv dlhqw xq vhqv/ hoohv grlyhqw wrxwhv íwuhv

lqiìulhxuhv ã }ìur/ rx qrq vljql�fdwlyhphqw gl�ìuhqwhv gh }ìur1 F*hvw lfl oh fdv/
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sxlvtxh wrxwhv ohv ìodvwlflwìv vxu od gldjrqdoh sulqflsdoh ghv wdeohdx{ +8144,

hw +8145, yìul�hqw fhwwh frqglwlrq1

Oh ghx{lhph frqfhuqh o*ìodvwlflwì ghv dfwliv ã ohxu sursuh sul{1 O*ìwxgh ghv

ìodvwlflwìv sursuhv/ shuphw gh fodvvhu ohv dfwliv hq ghx{ jurxshv1 Ohv dfwliv

lqìodvwltxhv dx sul{/ frpph sdu h{hpsoh fhx{ qh udssruwdqw sdv gh wdx{

g*lqwìuíw/ ohv gìs÷wv ã whuph rx hqfruh ohv olyuhwv lpsrvdeohv/ hw ohv dfwliv

ìodvwltxhv ++olyuhwv D/ olyuhwv E hw frghyl,/ yrluh wuëv ìodvwltxhv +OHS,1 Srxu

fh ghuqlhu/ o*ìodvwlflwì v*h{soltxh sdu oh idlw txh od sduw exgjìwdluh gìwhqxh

hvw wuëv idleoh/ hw ìyroxh wuëv udslghphqw/ doruv txh gdqv oh píph whpsv

o*ìyroxwlrq ghv sul{ uhvwh prgìuìh1

Oh wurlvlëph frqfhuqh od vxevwlwxdelolwì2frpsoìphqwdulwì ghv dfwliv1 Qrxv

udsshorqv tx*xq dfwli � hvw glw vxevwlwxdeoh ã xq dfwli � vl o*ìodvwlflwì sul{

furlvìh #�� +#
S
��, rx o*ìodvwlflwì gh vxevwlwxwlrq j�� hvw srvlwlyh1 D o*lqyhuvh/

xqh ìodvwlflwì qìjdwlyh lpsoltxh xqh frpsoìphqwdulwì1 Vhxov ghx{ frxsohv

g*dfwliv vrqw vxevwlwxwv = ohv RSFYP dyhf ohv frpswhv g*ìsdujqh orjhphqw

+FHO,/ hw ohv dfwliv ã wdx{ uhjohphqwìv dyhf ohv olyuhwv ìsdujqh srsxodluh

+OHS,1 Fh ghuqlhu uìvxowdw ìwdqw sduwlfxolëuhphqw frkìuhqw/ ìwdqw grqqì od

qdwxuh ghv surgxlwv frqfhuqìv1 Od vxevwlwxdelolwì hqwuh ohv RSFYP hw ohv

FHO hvw wrxwhirlv dvvh} idleoh/ doruv tx*hooh hvw lpsruwdqwh hqwh ohv OHS hw

ohv dxwuhv dfwliv ã wdx{ uhjohphqwìv1 Ohv dfwliv qh udssruwdqw sdv gh wdx{

g*lqwìuíw/ q*rqw dxfxq vxevwlwxw hw qh vrqw vxevwlwxwv g*dxfxq dfwli1 Hq�q/

lo dssdudñw txh od pdmrulwì ghv dfwliv vrqw frpsoìphqwdluhv/ dyhf fhshqgdqw

ghv ìodvwlflwìv dvvh} idleohv1 Xq uìvxowdw vlplodluh hvw grqqì sdu oh wdeohdx

+8146,1 Wurlv uhodwlrqv vxssoìphqwdluhv gh vxevwlwxdelolwì dssdudlvvhqw/ hqwuh

ohv eloohwv/ slëfhv hw gìs÷wv ã yxh hw ohv dyrluv hq ghylvhv/ hqwuh ohv gìs÷wv ã

whuph hw ohv FHO hw hq�q hqwuh ohv olyuhwv lpsrvdeohv hw ohv RSFYP1 Lo hvw gh

soxv lqwìuhvvdqw gh qrwhu txh píph dx vhlq ghv gìfrxsdjhv P60P5/ P50P4/
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ohv dfwliv qh vrqw sdv sduidlw vxevwlwxwv/ qrwdpphqw dx vhlq gh P60P5/ ohv

wlwuhv gh fuìdqfhv qìjrfldeohv dgglwlrqqìv dx{ IFF qh vrqw sdv vxevwlwxwv

ghv RSFYP1

Hq�q/ oh ghuqlhu frqvlvwh ã vdyrlu vl fhuwdlqv dfwliv shxyhqw íwuh frqvlgì0

uìv frpph ghv elhqv gh ox{h dyhf xqh ìodvwlflwì uhyhqx vxsìulhxuh ã xq1 Oh

wdeohdx +8147, idlw dssdudñwuh txh wrxwhv ohv ìodvwlflwìv uhyhqx vrqw ã <8( qrq

gl�ìuhqwhv gh 41 Dlqvl/ ylv ã ylv gx exgjhw prqìwdluh doorxì/ wrxv ohv dfwliv

frqvlgìuìv vrqw ghv elhqv qìfhvvdluhv1 Lo shxw íwuh qrwì dxvvl txh o*krprjìqìlwì

gh ghjuì 4 gh od vrxv irqfwlrq g*xwlolwì prqìwdluh shxw íwuh dffhswìh1

Wde1 8144= Hodvwlflwìv0sul{ qrq frpshqvìhv ìydoxìhv srxu xqh sduw exgjìwdluh

pr|hqqh = prgëoh ODLGV1

dfwli l �
l4 �

l5 �
l6 �

l7 �
l8 �

l9 �
l: �

l; �
l<

+4, 03/77 03/43 03/44 3/39 03/38 03/37 3/34 03/56 03/48

+09/3:, +04/85, +05/43, +4/67, +08/57, +04/9;, +4/;9, +07 /85, +06/:6,

+5, 03/49 04/87 03/38 03/3; 03/38 3/34 03/36 03/3: 4/33

+04 /6:, +09/<< , +03/:8, +03/83, +06/69, +3/56, +05/47, +03 /76, +9/3<,

+6, 03/5; 03/3: 03/65 3/33; 03/39 3/38 3/35 03/44 03/49

+04 /;<, +03/96, +05/48, +3/3;, +06/::, +4/67, +4/96, +04 /33, +05/6<,

+7, 6/89 06/76 03/36 09</68 03/:5 0:/3< 03/38 :3/<; 6/95

+4 /45, +03/89, +03/34, +04/8 4, +05/37, +05/86, +03/49, +4/7:, +3/:5,

+8, 03/5< 03/4: 03/47 03/3: 03/45 03/36 03/34 03/34 03/333;

+06 /:8, +05/9<, +06/57, +04/;:, +06/86, +04/68, +03/7<, +03 /66, +03/36,

+9, 03/67 3/3; 3/4: 04/34 03/37 03/6; 3/336 3/;8 03/59

+04 /84, +3/59, +4 /68, +05/83, +04/85, +04 /; 5, +3/49, +5/38, +04/36,

+:, 4/47 06/74 3/94 03/48 03/89 03/3< 04/74 04/46 3/5:

+3 /73, +04/<3, +3 /83, +03/4;, +03/:5, +04/44, +03/;:, +03 /;4, +3/7;,

+;, 03/97 03/45 03/45 6/47 03/34 3/59 03/34 06/64 03/48

+07 /65, +03/76, +04/36, +4/7:, +03/:<, +5/37, +03/:7, +04 /8 4, +03/9<,

+<, 05/7; 44/;< 04/63 4/4: 03/35 03/94 3/37 04/4: 0;/:7

+05 /:<, +9/45, +05/79, +3/:6, +03/59, +04/39, +3/94, +03 /:4, +09/35 ,

W0vwdw hqwuh sduhqwkëvhv1

Hq judv/ ohv ìodvwlflwìv sursuhv1
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Wde1 8145= Hodvwlflwìv0uhyhqx ìydoxìhv srxu xqh sduw exgjìwdluh pr|hqqh =

prgëoh ODLGV1

�4| �5| �6| �7| �8| �9| �:| �;| �<|

4/35 3/<: 3/<6 5/84 3/;7 3/<5 7/:6 3/<9 4/57

+59/57, +49 /58, +47/99, +4/:3, +8/;4, +< /98, +3/9<, +44/73, +6/;6,

W0vwdw hqwuh sduhqwkëvhv1

Wde1 8146= Hodvwlflwìv0sul{ frpshqvìhv ìydoxìhv srxu xqh sduw exgjìwdluh

pr|hqqh = prgëoh ODLGV1

dfwli l �f
l4 �f

l5 �f
l6 �f

l7 �f
l8 �f

l9 �f
l: �f

l; �f
l<

+4, 03/38 3/45 3/36 3/3: 3/338 3/333< 3/35 03/3< 03/3<

+03/98, +4/;9, +3/84, +4/6<, +3/8;, +3/37, +5/57, +04 /:9, +05/54,

+5, 3/54 04/65 3/3; 03/3: 3/337 3/38 03/35 3/38 4/35

+4/;:, +08 /< ;, +4/48, +03 /79, +3/5<, +3/<3, +04/<5, +3/65, +9/46,

+6, 3/3; 3/46 03/4< 3/346 03/33; 3/3< 3/35 3/349 03/48

+3/84, +4/48, +04/66 , +3/46, +03/85, +5/69, +4/99, +3/48, +05/33,

+7, 7/86 05/;: 3/64 09</67 03/8; 09/<; 03/38 :4/65 6/99

+4/6<, +03 /79, +3/46, +04 /86, +04/::, +05 /6<, +03/47, +4/84, +3/9<,

+8, 3/36 3/35 03/35 03/39 03/3: 3/33; 03/34 3/3< 3/34

+3/8<, +3/65, +03/84, +05 /45, +05/47, +3/77, +03/76, +5/69, +3/7<,

+9, 3/33; 3/5< 3/63 04/33 3/35 03/67 3/338 3/<; 03/58

+3/36, +3/<3, +5/69, +05 /77, +3/9<, +04 /9 8, +3/58, +5/5;, +03/<:,

+:, 5/<9 05/6: 4/5: 03/45 03/63 3/43 04/73 03/7< 3/69

+5/57, +04 /<5, +4/:9, +03 /47, +03/76, +3/58, +03/;; , +03 /89, +3/98,

+;, 03/59 3/3< 3/35 6/48 3/37 3/63 03/33; 06/4; 03/47

+04/;3, +3/64, +3/48, +4/84, +5/89, +5/65, +03/8:, +04 /7 :, +03/93,

+<, 05/34 45/4: 04/46 4/4; 3/37 03/89 3/37 04/34 0;/:4

+05/56, +9/47, +05/34, +3/:6, +3/83, +03 /<;, +3/:8, +03 /93, +08/;3 ,

W0vwdw hqwuh sduhqwkëvhv1

Hq judv/ ohv ìodvwlflwìv sursuhv1

Hvwlpdwlrq gx prgëoh Urwwhugdp hw frpsdudlvrq ghv ghx{ prgëohv

Hq xwlolvdqw oh prgëoh ODLGV/ qrxv dyrqv rewhqx xq fhuwdlq qrpeuh gh

uìvxowdwv frqfhuqdqw ohv ìodvwlflwìv ghv dfwliv1 O*lgìh hvw lfl gh frpsduhu/ hw
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Wde1 8147= Hodvwlflwìv gh vxevwlwxwlrq ìydoxìhv srxu xqh sduw exgjìwdluh

pr|hqqh = prgëoh ODLGV1

dfwli l �l4 �l5 �l6 �l7 �l8 �l9 �l: �l; �l<

+4, 03/47 3/89 3/53 44/;4 3/3< 3/35 :/:4 03/:3 08/57

+03/98, +4/;3, +3/84, +4/7:, +3 /89, +3/37, +5/47, +04/;7, +05/46,

+5, 1 09/35 3/8< 046/38 3/3: 4/64 043/:9 3/74 88/53

+08/<9, +4/43, +03/7:, +3 /5<, +3/;:, +04/<9, +3/64, +9/39,

+6, 1 1 04/69 5/5: 03/49 5/53 9/7: 3/45 0;/47

+04/65, +3/47, +03/94, +5/74, +4/;:, +3/48, +04/<8,

+7, 1 1 1 044993 043/:4 049;/8< 0</9: 7<6/<7 4<;/76

+04/83, +04/:4, +05/7:, +03/46, +4/83, +3/:7,

+8, 1 1 1 1 04/64 3/65 04/:9 3/:7 3/;3

+05/47, +3/;:, +03/66, +6/3;, +3/84,

+9, 1 1 1 1 1 08/65 4/79 9/39 046/74

+04/8;, +3/76, +5/6:, +03/<7,

+:, 1 1 1 1 1 1 04:9/77 04/96 4</84

+03/;8, +03/65, +3/9:,

+;, 1 1 1 1 1 1 1 04:/9< 0:/69

+04/76, +03/94,

+<, 1 1 1 1 1 1 1 1 0794/87

+08/;7,

W0vwdw hqwuh sduhqwkëvhv1

gh frq�uphu ohv uìvxowdwv rewhqxv dyhf fhx{ lvvxv g*xq prgëoh dowhuqdwli gh

ghpdqgh/ hq whuph g*ìodvwlflwìv sul{ +qrq frpshqvìhv, hw g*ìodvwlflwìv uhyhqx1

Fh prgëoh hvw oh v|vwëph Urwwhugdp +8189,1 Oh v|vwëph hvw hvwlpì vxu od

píph sìulrgh hw/ frpph suìfìghpphqw/ qrxv iruêrqv o*krprjìqhlwì hw od

v|pìwulh ghv frh!flhqwv1 Ohv vwdwlvwltxhv gx prgëoh/ dlqvl txh ohv sdudpëwuhv/

vrqw uhvshfwlyhphqw grqqìv sdu ohv wdeohdx{ +8148, hw +8149,1 H{fhswì srxu od

qrupdolwì/ oh prgëoh d dxvvl wrxwhv ohv erqqhv fdudfwìulvwltxhv vwdwlvwltxhv/

vhxoh h{fhswlrq srxu xq ìyhqwxho h�hw DUFK/ uhmhwì srxu o*ìtxdwlrq 6 dx

vhxlo gh 7( dx olhx gx vhxlo kdelwxho gh 8(1

Oh wdeohdx +814:, suìvhqwh ohv ìodvwlflwìv qrq frpshqvìhv/ hw oh wdeohdx
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Wde1 8148= Vwdwlvwltxhv gx prgëoh Urwwhugdp1

ìtxdwlrq dgm1U5 Tvwdw4+7, DUFK5
+7, KHW 6 QRUP=7

�z4 3/;6 7/<4 +3/5<, :/:: +3/43, 4</7< +3/7<, 3/54 +3/;<,

�z5 3/;; 8/8; +3/95, 5/94 +3/95, 56/7< +3/59, 5/6: +3/63,

�z6 3/<9 7/<7 +3/5<, 4/:9 +3/::, 58/85 +3/4;, 3/97 +3/:5,

�z7 3/56 :/74 +3/44, 5/79 +3/98, 53/5; +3/77, 5</56 +3/33,

�z8 3/:: 7/<< +3/5;, 4/63 +3/;9, 46/:9 +3/;7, :/<: +3/35,

�z9 3/94 43/:6 +3/36, 6/34 +3/88, 54/67 +3/6:, 3/7: +3/:<,

�z: 3/3; 7/34 +3/73, 3/<< +3/<4, 43/33 +3/<9, 4/44 +3/8:,

�z; 3/<; 8/;< +3/54, 3/<8 +3/<4, 4;/:6 +3/87, 8/56 +3/3:,

�z< 3/:9 :/5: +3/45, 3/5< +3/<;, 9/8< +3/<<, 5<5/33 +3/33,

S0ydoxh hqwuh sduhqwkëvhv1

� = Vwdwlvwltxh gh Omxqj Er{1

2 = Whvw DUFK OP1

� = Kìwìurvfìgdvwlflwì +Zklwh, vdqv whuphv furlvìv1

e = Vwdwlvwltxh Mdutxh0Ehud1

+814;, ohv ìodvwlflwìv uhyhqx1 Oh prgëoh Urwwhugdp frq�uph ohv uìvxowdwv wurx0

yìv dyhf oh prgëoh ODLGV/ sxlvtxh ohv ìodvwlflwìv vrqw wuëv vlplodluhv/ hw jì0

qìudohphqw vwdwlvwltxhphqw qrq gl�ìuhqwhv1 Gh fh prgëoh/ qrxv gìgxlvrqv

grqf od píph lqwhusuìwdwlrq ìfrqrpltxh/ f*hvw0ã0gluh/ +4, wuëv shx g*dfwliv

vrqw vxevwlwxdeohv/ od pdmhxuh sduwlh ìwdqw frpsoìphqwdluhv/ dyhf wrxwhirlv

ghv wdx{ dvvh} idleohv/ +5, ohv ìodvwlflwìv sursuhv vrqw qìjdwlyhv/ rx vljql�fd0

wlyhphqw qrq gl�ìuhqwhv gh }ìur/ +6, idleoh ìodvwlflwì ghv dfwliv qh udssruwdqw

sdv gh wdx{ g*lqwìuíw ã ohxu sul{/ ìodvwlflwìv sul{ vxsìulhxuh ã 4 srxu fhuwdlqv

dfwliv ã wdx{ uhjohphqwì hw hq�q gl!fxowì gx prgëoh ã h{soltxhu ohv ìodvwl0

flwìv ghv dfwliv ã sul{ gh pdufkì1 Gh soxv/ ohv ìodvwlflwìv uhyhqx qh vrqw sdv

vljql�fdwlyhphqw gl�ìuhqwhv gh xq1

Hfrqrpìwultxhphqw/ od vlplolwxgh ghv uìvxowdwv hqwuh ohv ghx{ prgëohv

shxw íwuh h{soltxìh gh od idêrq vxlydqwh1 Oh prgëoh ODLGV hq gl�ìuhqfh

+8198,/ olqìdulvdwlrq gx prgëoh DLGV dyhf xq lqglfh gh sul{ Vwrqh/ shxw íwuh
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Wde1 8149= Sdudpëwuhv hvwlpìv gx prgëoh Urwwhugdp1

ìtx1 �
l4 �

l5 �
l6 �

l7 �
l8 �

l9 �
l: �

l; �
l< �

l

z4�orj+=, 03/36 3/38 3/35 3/37 3/335 3/338 3/337 03/37 03/37 3/6<

+03/<3, +4 /:7, +3/;;, +4 /<4, +3/:3, +3/85, +4 /63, +05/43, +05 /74, +5:/68,

z5�orj+=, 1 03/5< 3/34 03/35 03/334 3/339 03/338 3/34 3/56 3/55

+08/:6, +3/;5, +03/77, +03/77, +3/76, +05/4:, +3/66, +9/4<, +49/5<,

z6�orj+=, 1 1 03/36 03/33; 03/333< 3/34 3/335 3/34 03/35 3/46

+04/4;, +03/84, +03/67, +5/38, +4 /46, +3/:4, +05 /49, +44/67,

z7�orj+=, 1 1 1 03/63 03/336 03/37 03/33335 3/65 3/35 3/34

+04/3;, +04/5:, +05/79, +3 /34, +4/39, +3/9;, +4 /57,

z8�orj+=, 1 1 1 1 03/333; 3/3337 03/3337 3/336 3/33337 3/38

+03/77, +3/77, +03/65, +4/78, +3/36, +9 /9<,

z9�orj+=, 1 1 1 1 1 03/35 3/3336 3/37 03/338 3/37

+05/34, +3 /64, +5/63, +03 /79, +; /39,

z:�orj+=, 1 1 1 1 1 1 03/335 3/3334 3/334 3/33<

+03/85, +3/39, +4/3:, +3 /7:,

z;�orj+=, 1 1 1 1 1 1 1 03/66 03/35 3/44

+04/36, +03 /84, +; /3:,

z<�orj+=, 1 1 1 1 1 1 1 1 03/49 3/35

+08 /;8, +6 /;3,

W0vwdw hqwuh sduhqwkëvhv1

uì0ìfulw +8199,1

{��| ' k� n
[
�

���{*? R�| n q�E{ *?%| �
[
�

{E�� *? R��� n 0�| +8199,

Ghdwrq hw Pxhooedxhu +4<;3d, rqw prqwuì txh oh whuph
S

�
{E�� *? R�� srx0

ydlw íwuh dssur{lpì sdu
S

�
��{*? R� 1 Dlqvl/ oh v|vwëph ODLGV +8199, shxw

íwuh uìhvwlpì vrxv vd iruph +819:,1

{��| ' k� n
[
�

���{*? R�| n q�E{ *?%| �
[
�

��{*? R�� n 0�| +819:,

Fkdoidqw hw Dovwrq +4<<6,/ rqw dxvvl prqwuì txh E{ *? %|�
S

�
��{*? R��

srxydlw vhuylu g*dssur{lpdwlrq srxu {*?'|1 Dlqvl oh v|vwëph Urwwhugdp
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Wde1 814:= Hodvwlflwìv0sul{ qrq frpshqvìhv ìydoxìhv srxu xqh sduw exgjìwdluh

pr|hqqh = prgëoh Urwwhugdp1

dfwli l �
l4 �

l5 �
l6 �

l7 �
l8 �

l9 �
l: �

l; �
l<

+4, 03/7: 03/43 03/3< 3/3< 03/38 03/35 3/33: 03/58 03/46

+08/:7, +04/7;, +04/74, +4/:9, +08/88, +03/;6, +3/<5, +07/89, +05/;:,

+5, 03/4: 04/85 03/3: 03/3; 03/39 03/34 03/36 03/3: 4/35

+04 /74, +09/:6 , +03/;9, +03/7:, +07/49, +03/49, +05/76, +03/75, +8/;:,

+6, 03/53 03/43 03/66 03/39 03/39 3/37 3/34 03/37 03/4<

+04 /4:, +03/:, +04/<:, +03/93, +06/5<, +4/46, +4/34, +03/67, +05/64,

+7, 8/7< 06/54 04/8: 084/7; 03/87 0:/6: 03/334 86/5< 6/74

+4 /97, +03/84, +03/94, +04/3 6, +04/83, +05/78, +03 /336, +4/36, +3/9;,

+8, 03/68 03/58 03/49 03/38 03/3: 03/36 03/34 03/3; 03/35

+07 /6:, +06/:<, +06/49, +04/64, +05/66, +04/7:, +03/6;, +04/:3, +03/98,

+9, 03/55 03/38 3/49 04/38 03/37 03/78 3/338 3/<3 03/47

+03 /<<, +03/48, +4 /56, +05/83, +04/85, +05 /4 8, +3/55, +5/37, +03/84,

+:, 3/49 06/75 3/7: 03/34 03/76 03/37 03/:9 03/7: 3/87

+3 /37, +04/94, +3 /66, +03/35, +03/85, +03/3:, +03/84 , +03/5<, +3/<4,

+;, 03/99 03/3< 03/36 5/69 03/35 3/5: 03/333< 05/89 03/46

+07 /45, +03/64, +03/58, +4/36, +04/3<, +5/3:, +03/38, +04/3;, +03/89,

+<, 05/;3 45/4: 04/7; 4/3< 03/3: 03/67 3/3: 04/37 0;/<5

+05 /<:, +8/<6, +05/6;, +3/:3, +03/::, +03/89, +3/<:, +03/96, +08 /: 8,

W0vwdw hqwuh sduhqwkëvhv1

Hq judv/ ohv ìodvwlflwìv sursuhv1

Wde1 814;= Hodvwlflwìv0uhyhqx ìydoxìhv srxu xqh sduw exgjìwdluh pr|hqqh =

prgëoh Urwwhugdp1

�4| �5| �6| �7| �8| �9| �:| �;| �<|

4/36 4/33 3/<5 4/<; 4/36 3/;< 6/<9 3/;9 4/66

+5;/47, +49/77, +44 /5:, +4/54, +9/9:, +;/43, +3/7<, +: /;;, +6/;6,

W0vwdw hqwuh sduhqwkëvhv1

+8189, shxw íwuh uìhfulw +819;,/ hw ohv v|vwëphv ODLGV hw Urwwhugdp suìvhqwhu

ohv píphv yduldeohv h{solfdwlyhv +o*lqyhuvh ìwdlw dxvvl srvvleoh/ Nhoohu hw ydq
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Gulho +4<;8,,1

��|{*? ^� ' q�E{ *? %| �
[
�

��{*? R�� n
[
�

���{*? R�| n 0�| +819;,

Vxu fhwwh edvh/ Fkdoidqw hw Dovwrq +4<<6, sursrvhqw xq whvw shuphwwdqw

gh fkrlvlu hqwuh fhv ghx{ prgëohv1 Qrwrqv + ' s E�� oh prgëoh ODLGV/ hw

5 ' s E�� oh prgëoh Urwwhugdp1 Od vwudwìjlh gh whvw hvw doruv =

� Whvw 4 = Mf G b ' f +Urwwhugdp,/ M@ G b 9' f

b+ n E�� b�5 ' sE��

� Whvw 5 = Mf G > ' f +ODLGV,/ M@ G > 9' f

E�� >�+ n >+ ' sE��

Oh whvw 4/ whvwh vl oh prgëoh Urwwhugdp hvw oh erq prgëoh/ frqwuh o*dowhuqd0

wlyh g*xqh frpelqdlvrq olqìdluh ghv ghx{ prgëohv1 Oh whvw 5 whvwh vl oh prgëoh

ODLGV hvw oh erq prgëoh/ frqwuh o*dowhuqdwlyh g*xqh frpelqdlvrq olqìdluh qrq

vsìfl�ìh1 Lo hvw dssduhqw txh uhmhwhu o*k|srwkëvh qxooh gdqv ohv ghx{ fdv qh

vljql�h sdv txh oh prgëoh dowhuqdwli hvw phloohxu1 Lo idxw srxu fhod tx*xqh ghv

ghx{ k|srwkëvhv qxooh vrlw dffhswìh/ hw o*dxwuh uhmhwìh1

Wde1 814<= Uìvxowdwv ghv whvwv gh vsìfl�fdwlrq1

yduldeoh sdudpëwuh S0ydoxh +whvw Zdog,

� 3/3333;: 3/:5

� 3/7<;:<4 3/33

Oh wdeohdx +814<, grqqh ohv uìvxowdwv gx whvw1 Fodluhphqw oh prgëoh ODLGV

hvw suìiìuì dx prgëoh Urwwhugdp45/ sxlvtxh o*k|srwkëvh qxooh > ' f hvw odu0

jhphqw dffhswìh/ hw b ' f uhmhwìh1

45Gdqv fh whvw/ srxu txh ohv ghx{ prgëohv vrlhqw frpsdudeohv/ xqh frqvwdqwh hvw dmrxwìh

gdqv oh prgëoh Urwwhugdp1 Hooh q*hvw wrxwhirlv sdv vljql�fdwlyh1
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81816 Irqfwlrqv gh ghpdqgh g*xq lqglfh Glylvld ghprq0

qdlh

Gdqv od vhfwlrq suìfìghqwh/ qrxv dyrqv xwlolvì od sursulìwì gh idleoh vìsd0

udelolwì/ hw hvwlpì gh ghx{ idêrqv gl�ìuhqwhv xq v|vwëph gh ghpdqgh fhqwuì

vhxohphqw vxu ohv dfwliv prqìwdluhv1 F*hvw0ã0gluh/ qrxv dyrqv hvwlpì ghv irqf0

wlrqv gh ghpdqgh lvvxhv gh od vhfrqgh ìwdsh gx surfhvvxv gh pd{lplvdwlrq1

Gdqv fhwwh vhfwlrq/ qrxv xwlolvrqv dxvvl od sursulìwì gh idleoh vìsdudelolwì/ pdlv

od prqqdlh hvw uhsodfìh gdqv xq fdguh soxv odujh1 Hwdqw grqqì od vwuxfwxuh

gh +818<,/ qrxv hvwlprqv xq v|vwëph gh ghpdqgh srxu ohv elhqv gh frqvrp0

pdwlrq/ od prqqdlh hw oh orlvlu1 Frpph ��E�� hw �2E�� vrqw vìsdudeohv +��E��

sdu k|srwkëvh/ hw �2E�� sdu whvw,/ qrxv frqvwuxlvrqv srxu fhv ghuqlëuhv xq

lqglfh gh txdqwlwì gh w|sh Wùuqtylvw/ hw xwlolvrqv o*lqglfh gxdo frpph lqglfh

gh sul{1 Srxu hvwlphu ghv irqfwlrqv gh ghpdqgh/ qrxv fkrlvlvvrqv oh prgëoh

ODLGV gdqv ohtxho od olqìdulvdwlrq hvw idlwh hq vh vhuydqw gh o*lqglfh gh Vwrqh1

Frpph suìfìghpphqw/ qrxv frpphqêrqv sdu dqdo|vhu ohv sursulìwìv vwdwlv0

wltxhv ghv vìulhv/ sxlv xqh ìyhqwxhooh frlqwìjudwlrq1 Qrxv dqdo|vrqv hqvxlwh

ohv ìodvwlflwìv sursuhv/ furlvìhv/ uhyhqx hw ohv ìodvwlflwìv gh vxevwlwxwlrq1 Hwdqw

grqqì o*lpsruwdqfh gh od prqqdlh gdqv od wkìrulh pdfur0ìfrqrpltxh o*dffhqw

hvw dxvvl plv vxu od vwdelolwì gh o*ìtxdwlrq gh ghpdqgh/ dlqvl txh vxu vrq

srxyrlu suìglfwli1

Hvwlpdwlrq g*xq prgëoh ODLGV

Qrxv frqvlgìurqv grqf xq v|vwëph frpsrvì gh wurlv irqfwlrqv gh gh0

pdqgh/ hw grqf gh wurlv sduwv exgjìwdluhv1 Od suhplëuh sduw/ qrwìh �
�

�
hvw

uhodwlyh ã od gìwhqwlrq gh prqqdlh/ o*lqglfh gh sul{ gxdo dvvrflì hvw qrwì R
�

�
1

Od vhfrqgh sduw exgjìwdluh/ �
�

2
frqfhuqh ohv elhqv gh frqvrppdwlrq gxudeohv/
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Wde1 8153= Uìvxowdwv gx whvw DGI

Yduldeoh vdqv frqvwdqwh dyhf frqvwdqwh dyhf frqvwdqwh

ql whqgdqfh hw whqgdqfh

z
3

4 06/6<

�z
3

4 06/55-

z
3

5 06/3<

�z
3

5 06/4;-

z
3

6 06/;6--

�z
3

6 08/39-

s
3

4 06/66---

�s
3

4 08/34-

s
3

5 03/;8

�s
3

5 07/5;-

s
3

6 05/5:

�s
3

6 04/9:---
{
3

S �
03/;:

�
{
3

S�
06166-

- uhmhwwh o*k|srwkëvh qxooh gh qrq vwdwlrqdulwì ã 4(1

-- uhmhwwh o*k|srwkëvh qxooh gh qrq vwdwlrqdulwì ã 8(1

---uhmhwwh o*k|srwkëvh qxooh gh qrq vwdwlrqdulwì ã 43(1

Wde1 8154= Uìvxowdwv ghv whvwv gh frlqwìjudwlrq1

Yduldeoh vwdwlvwltxh DGI

�
3

4 05/:6-

�
3

5 06/59-

�
3

6 05/;3-

-uhmhwwh od frlqwìjudwlrq ã 8(1

vhpl gxudeohv/ ohv elhqv qrq gxudeohv hw ohv vhuylfhv/ o*lqglfh gh sul{ hvw qrwì

R
�

2
1 Hq�q/ od wurlvlëph sduw hvw uhodwlyh dx orlvlu/ �

�

�
/ dx sul{ R

�

�
1 Ohv grqqìhv

vrqw phqvxhoohv/ sdu wíwh/ hw od sìulrgh g*hvwlpdwlrq v*ìwhqg gh mdqylhu 4<<3 ã

gìfhpeuh 4<<:/ fh txl uhsuìvhqwh <: revhuydwlrqv1 Oh wdeohdx +8153, suìvhqwh

ohv whvwv gh vwdwlrqqdulwì ghv yduldeohv lqfoxhv gdqv o*dqdo|vh1 Dx vhxlo gh 8

(/ wrxwhv ohv yduldeohv frqvlgìuìhv vrqw lqwìjuìhv g*ruguh 41 Vhxoh h{fhswlrq/
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oh sul{ dvvrflì dx orlvlu txl q*hvw L+4, tx*dx vhxlo gh 43(1

Hwdqw grqqì o*ruguh g*lqwìjudwlrq ghv vìulhv/ od suhplëuh ìwdsh frqvlvwh

grqf ã hvwlphu oh prgëoh ODLGV hq qlyhdx +816;,/ hq lpsrvdqw ohv uhvwulfwlrqv

g*krprjìqìlwì hw gh v|pìwulh/ sxlv ã yìul�hu vl ohv uìvlgxv +qrwì lfl >
�

�, gh

fkdtxh ìtxdwlrq vrqw vwdwlrqqdluhv1 Dyhf xqh ydohxu fulwltxh gh 07/43 ã 8 (/

od vwdwlrqqdulwì ghv uìvlgxv hw od frlqwìjudwlrq vrqw uhmhwìv +wdeohdx +8154,,1

Qrxv hvwlprqv grqf xq v|vwëph ODLGV hq vlpsoh gl�ìuhqfh +819<,/ gdqv

ohtxho ohv píphv uhvwulfwlrqv vrqw lpsrvìhv +krprjìqìlwì hw v|pìwulh,1

{�
�

�| ' k� n
�[

�'�

���{*? R
�

�| n q�{*?E
%
�

|

� W
|

� n 0�| +819<,

Oh prgëoh +819<,/ grqw ohv sdudpëwuhv vrqw grqqìv sdu oh wdeohdx +8156,/

d gh erqqhv fdudfwìulvwltxhv vwdwlvwltxhv/ hq whuph g*dxwrfruuìodwlrq/ gh qru0

pdolwì rx g*kìwìurvfìgdvwlflwì +wdeohdx +8155,,1 Gh soxv/ dyhf xq qrpeuh gh

yduldeohv h{solfdwlyhv uhvwuhlqw +7,/ hw dxfxqh yduldeoh hqgrjëqh uhwdugìh/ oh

srxyrlu h{solfdwli gx prgëoh hvw uhodwlyhphqw lpsruwdqw/ qrwdpphqw srxu

o*ìtxdwlrq gh ghpdqgh gh prqqdlh/ dyhf xq frh!flhqw gh fruuìodwlrq gh

3/<:1 Srxu fhwwh ghuqlëuh ìtxdwlrq/ ohv fdsdflwìv suìglfwlyhv sdudlvvhqw dv0

vh} erqqhv/ dyhf xq UPVH gh 3/3346661 Hq�q/ o*dqdo|vh gh od vwdelolwì srxu

o*ìtxdwlrq gh ghpdqgh gh prqqdlh/ ìwxglìh sdu o*dqdo|vh ghv uìvlgxv uìfxuvliv

qh idlw sdv dssdudñwuh gh uxswxuh +�jxuh +815,,1

O*dqdo|vh ghv ìodvwlflwìv +wdeohdx +8157,,/ vrxoljqh soxvlhxuv ìoìphqwv =

+4, ohv ìoìphqwv vxu od gldjrqdoh sulqflsdoh ghv wdeohdx{ uhodwliv dx{ ìodv0

wlflwìv sul{ frpshqvìhv hw qrq frpshqvìhv/ vrqw qìjdwliv rx qrq vljql�fdwlyh0

phqw gl�ìuhqwv gh }ìur1 Fhfl hvw frqiruph dyhf oh sulqflsh gh pd{lplvdwlrq

gh o*xwlolwì1 Fhv ìoìphqwv vrqw gh soxv dvvh} idleohv dyhf xqh ìodvwlflwì gh 03/88

srxu od prqqdlh/ 03/98 srxu ohv elhqv gh frqvrppdwlrq hw 03/5; srxu oh orlvlu/

+5, ohv ìodvwlflwìv sul{ qrq frpshqvìhv furlvìhv lqgltxhqw txh od prqqdlh/
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Wde1 8155= Vwdwlvwltxhv gx prgëoh ODLGV hq gl�ìuhqfh1

ìtxdwlrq dgm1U5 Tvwdw4+7, QRUP5 DUFK6
+7, KHW 7 UPVH

�z
3

4 3/<: 6/95 +3/79, 5/59 +3/65, 4/9< +3/:<, ;/;7 +3/68, 3/334666

�z
3

5 3/;< 6/8: +3/7:, 5/46 +3/67, 3/75 +3/<;, :/69 +3/83, 3/334648

�z
3

6 3/<< 9/79 +3/4:, 6/68 +3/4;, 5/<5 +3/8:, :/63 +3/83, 3/333<45

S0ydoxh hqwuh sduhqwkëvhv1

� = Vwdwlvwltxh gh Omxqj Er{1

2 = Vwdwlvwltxh Mdutxh0Ehud1

� = Whvw DUFK OP1

e = Kìwìurvfìgdvwlflwì +Zklwh, vdqv whuphv furlvìv1

Wde1 8156= Sdudpëwuhv hvwlpìv gx prgëoh ODLGV hq gl�ìuhqfh suhplëuh1

ìtxdwlrq �l �
l4 �

l5 �
l6 �

l

�z
3

4 03/3337 3/4; 03/43 03/3; 3/56

+07/43, +57/98, +047/37, +	063, +9/9;,

�z
3

5 3/3337 1 3/49 03/39 3/3<

+6 /4:, +8/::, +05/69, +5/98,

�z
3

6 4/33 1 1 3/48 03/65

+:63, +8 /86, +	063,

W0vwdw hqwuh sduhqwkëvhv1

ohv elhqv gh frqvrppdwlrq hw oh orlvlu vrqw ghv elhqv frpsoìphqwdluhv/ frpph

rq srxydlw v*| dwwhqguh1 Sdu h{hpsoh/ xqh kdxvvh gh 4(gx frþw g*rssruwxqlwì

gh od gìwhqwlrq gh prqqdlh/ uìgxlw gh 03/88 ( od ghpdqgh gh prqqdlh hw gh

03/66( od ghpdqgh gh elhqv gh frqvrppdwlrq1 Hq g*dxwuhv whuphv/ frpph

oh exw gh od prqqdlh hvw gh vhuylu gdqv ohv wudqvdfwlrqv/ hw grqf g*dvvxuhu od

frqvrppdwlrq ghv elhqv/ uìgxluh od txdqwlwì gh prqqdlh gìwhqxh/ uìgxlw od

txdqwlwì gh elhqv frqvrppìv1 O*lqyhuvh hvw dxvvl yudl/ f*hvw0ã0gluh/ xqh kdxvvh

gx sul{ ghv elhqv gh frqvrppdwlrq gh 4(/ uìgxlw od ghpdqgh gh 03/98 ( hw

grqf od txdqwlwì gh prqqdlh qìfhvvdluh gh 03/9; (/

+6, o*dqdo|vh ghv ìodvwlflwìv frpshqvìhv prqwuh txh oh orlvlu hvw vxevwlwxw
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-0.003

-0.002

-0.001

0.000

0.001

0.002

91 92 93 94 95 96 97 98

Ilj1 815= Uìvlgxv uìfxuvliv srxu o*ìtxdwlrq gh ghpdqgh gh prqqdlh1

ã od prqqdlh461 Hq�q/ gh idêrq vxusuhqdqwh/ o*dqdo|vh ghv ìodvwlflwìv uhyhqx

vxjjëuh txh od prqqdlh q*hvw sdv xq elhq qìfhvvdluh/ pdlv xq elhq gh �ox{h�/

sxlvtxh vrq ìodvwlflwì uhyhqx hvw vxsìulhxuh ã 41

Fdsdflwìv suìglfwlyhv gx prgëoh

Ohv prgëohv wudglwlrqqhov gh ghpdqgh gh prqqdlh ã od Jrgoihog hw Vl0

fkho +4<<3, rqw ìwì fulwltxìv srxu ohxu idleoh srxyrlu suìglfwli1 Qrxv dqd0

o|vrqv grqf lfl/ ohv sursulìwìv/ hq whuph gh suìylvlrqv/ gx v|vwëph gh gh0

pdqgh1 Frpph ohv yduldeohv h{soltxìhv q*dssdudlvvhqw sdv hq h{solfdwlyhv

gdqv g*dxwuhv ìtxdwlrqv/ ã o*lqyhuvh ghv prgëohv YDU/ qrxv srxyrqv wudydloohu

46Fh uìvxowdw shxw íwuh h{soltxì gdqv oh fdguh gx prgëoh SYW +�sxuh ydoxh ri wlph�,

gh Grzg +4<<3,1 Gdqv fh prgëoh/ od ghpdqgh gh prqqdlh hvw xqh irqfwlrq gìfurlvvdqwh

gx whpsv oleuh1 Hq h�hw/ prlqv o*djhqw hvw frqwudlqw vxu vrq whpsv oleuh/ soxv lo yd srxyrlu

fkhufkhu xq fr0frqwudfwdqw/ hw grqf dyrlu uhfrxuv dx wurf1 Dlqvl/ soxv oh frþw gh od gìwhqwlrq

gh prqqdlh hvw lpsruwdqw/ soxv o*djhqw yd fkhufkhu ã ìfkdqjhu gh idêrq gluhfwh
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Wde1 8157= Hodvwlflwìv ìydoxìhv srxu xqh sduw exgjìwdluh pr|hqqh1

ìodvwlflwìv qrq frpshqvìhv ìodvwlflwìv frpshqvìhv

�
l4 �

l5 �
l6

prqqdlh 03/88 03/9; 03/97

+04 4/46, +046/84, +045/75,

frqv1 03/66 03/98 03/5:

+0</75, +0:/;6, +06 /5;,

orlvlu 3/336 3/48 03/5;

+3/68, +5 /37, +06 /; :,

�f
l4 �f

l5 �f
l6

prqqdlh 03/38 03/335 3/38

+04/; :, +03 /3;, +:/68,

frqv1 03/334 03/4< 3/4<

+03/38, +05 /8 ;, +5/96,

orlvlu 3/37 3/4< 03/56

+;/66, +5/:3, +06/5:,

ìodvwlflwìv gh vxevwlwxwlrq

�f
l4 �f

l5 �f
l6

prqqdlh 03/4< 03/338 3/46

+04 /;5, +03/3:, +:/39,

frqv1 1 03/87 3/86

+05/9<, +5/;7,

orlvlu 1 1 03/95

+06/77,

ìodvwlflwìv uhyhqx

�4| �5| �6|

4/;; 4/58 3/45

+46/78, +46/;;, +7/<6,

W0vwdw hqwuh sduhqwkëvhv1

Hq judv/ ohv ìodvwlflwìv sursuhv1

vxu fkdfxqh ghv ìtxdwlrqv/ sulvhv vìsduìphqw471 Od iruph gh o*ìtxdwlrq gh gh0

pdqgh gh prqqdlh/ hvw grqqìh sdu +81:3,/ txl shxw vh uììfuluh gh idêrq ã idluh

dssdudñwuh xq whuph uhwdugì +81:4,1

{�
�

�| ' �fc fffe
E3ec�f�

n fc �H
E2ecSD�

{*? R
�

�| �fc �f
E3�ecfe�

{*? R
�

2|

�fc fH
E	3�f�

{*? R
�

�| n fc 2�
EScSH�

{*?E
%
�

|

� W
|

� n 0�| +81:3,

�
�

�| ' �
�

�|3� � fc fffe n fc �H{ *? R
�

�| � fc �f{ *? R
�

2|

�fcfH{ *? R
�

�| n fc 2�{ *?E
%
�

|

� W
|

� n 0�| +81:4,

47Qrxv qrxv lqwìuhvvrqv vhxohphqw ã o*ìtxdwlrq gh ghpdqgh gh prqqdlh1 O*dqdo|vh srxu

ohv dxwuhv sduwv exgjìwdluhv hvw suìvhqwìh hq dqqh{h I1
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Ilj1 816= Sduwv exgjìwdluhv prqìwdluhv/ revhuyìhv hw vlpxoìhv1

O*dydqwdjh gh wudydloohu vxu +81:4, hvw/ sxlvtxh od sduw exgjìwdluh uhwdugìh

hq qlyhdx dssdudñw hq yduldeoh h{solfdwlyh/ gh surfìghu ã xqh vlpxodwlrq g|0

qdpltxh gh o*ìtxdwlrq1 Fhfl shuphw g*dqdo|vhu vl ohv ìfduwv gh suìylvlrqv vrqw

fxpxodwliv/ hw grqf vl oh prgëoh ã whqgdqfh ã vxu hvwlphu/ rx vrxv hvwlphu

v|vwìpdwltxhphqw od ghpdqgh gh prqqdlh1 Qrxv frpsdurqv wrxw g*derug od

sduw exgjìwdluh uhodwlyh ã od prqqdlh hw od vlpxodwlrq g|qdpltxh gh +81:4,/

qrwìh �_
�
1 Hqvxlwh/ qrxv frpsdurqv ohv gl�ìuhqfhv revhuyìhv {�

�

�
/ hw vlpx0

oìhv {�_
�
1 Hq�q/ ã sduwlu gh �_

�
qrxv uhfdofxorqv xq lqglfh Glylvld vlpxoì hq

qlyhdx _��'_
o ' �_

�
*ER

�

�
*%

�

�/ dyhf %/ od vrpph ghv gìshqvhv1

Frpph oh prqwuh od �jxuh +816,/ oh prgëoh q*d dxfxqh whqgdqfh ã vxu

suìgluh rx vrxv suìgluh/ h{fhswì srxu oh gìexw gh o*dqqìh 4<<6/ rü oh pr0

gëoh/ d xqh whqgdqfh wuëv oìjëuh ã vrxv suìyrlu od ghpdqgh gh prqqdlh1 Fhwwh

vrxv suìglfwlrq/ shxw v*h{soltxhu gh od idêrq vxlydqwh = vxu fhwwh sìulrgh/

od frxueh ghv wdx{ hvw lqyhuvìh/ fh txl vljql�h/ txh gdqv od irupxodwlrq gx

frþw g*rssruwxqlwì gh od gìwhqwlrq gh prqqdlh/ oh wdx{ dvvrflì dx sodfhphqw

dowhuqdwli hvw lqiìulhxu dx sursuh wdx{ gh od prqqdlh1 Srxu ìylwhu xq sul{ qì0
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Ilj1 817= Yduldwlrqv revhuyìhv hw vlpxoìhv/ ghv sduwv exgjìwdluhv prqìwdluhv1

jdwli/ xqh frqvwdqwh d ìwì dmrxwìh dx wdx{ vxu oh sodfhphqw dowhuqdwli/ eldlvdqw

dlqvl o*dqdo|vh vxu fhwwh sìulrgh1 Qìdqprlqv o*ìfduw frqvwdwì vxu fhwwh sìulrgh

q*hvw sdv fxpxodwli1 Od �jxuh +817, ghv sduwv exgjìwdluhv hq gl�ìuhqfh/ shu0

phw gh frqvwdwhu txh wrxv ohv srlqwv gh uhwrxuqhphqw gh od vìulh revhuyìh/

fruuhvsrqghqw elhq ã ghv srlqwv gh uhwrxuqhphqw gh od vìulh vlpxoìh1

Hq�q/ ìwdqw grqqì ohv uìvxowdwv gh fhv ghx{ �jxuhv/ qrxv dqdo|vrqv ohv

suìylvrqv gx prgëoh txdqw ã o*lqglfh Glylvld gh txdqwlwì hq qlyhdx/ +�jxuh

+818,,1 Frpph srxu ohv sduwv exgjìwdluhv hq qlyhdx/ oh prgëoh ã xqh whq0

gdqfh wuëv oìjëuh ã vrxv suìyrlu od ghpdqgh gh prqqdlh srxu ohv suhplhuv

wulphvwuhv gh o*dqqìh 4<<61 Fhwwh whqgdqfh/ q*hvw wrxwhirlv sdv fxpxodwlyh hw

ohv shuirupdqfhv gx prgëoh/ dssdudlvvhqw jìqìudohphqw erqqhv/ ìwdqw grqqì

txh fh ghuqlhu q*lqfrusruh sdv gh whuph gh udssho1
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Ilj1 818= Lqglfh Glylvld revhuyì/ lqglfh Glylvld vlpxoì1

819 Frqfoxvlrq

Gdqv fh fkdslwuh/ qrxv dyrqv hvwlpì ghv v|vwëphv gh ghpdqgh plfurì0

frqrpltxhv/ ODLGV hw Urwwhugdp/ ã ghx{ qlyhdx{ g*djuìjdwlrq gl�ìuhqwv1

Dx qlyhdx oh soxv gìvdjuìjì/ f*hvw0ã0gluh dx qlyhdx gh o*doorfdwlrq gx exgjhw

prqìwdluh hqwuh gl�ìuhqwv dfwliv/ ohv sulqflsdohv frqfoxvlrqv vrqw +4, ohv ìodv0

wlflwìv sul{ sursuhv ghv dfwliv prqìwdluhv/ vrqw qìjdwlyhv/ rx vljql�fdwlyhphqw

qrq gl�ìuhqwhv gh }ìur/ frq�updqw oh fdguh g*ìwxgh plfurìfrqrpltxh srxu

ìwxglhu od ghpdqgh gh prqqdlh/ +5, ohv dfwliv prqìwdluhv vrqw shx ìodvwltxhv ã

ohxu sursuh sul{/ dyhf srxu vhxoh h{fhswlrq ohv dfwliv ã wdx{ uhjohphqwìv/ grqw

o*ìodvwlflwì sursuh qrq frpshqvìh hvw lqiìulhxuh ã 04/ +6, ohv dfwliv prqìwdluhv

vrqw jìqìudohphqw frpsoìphqwdluhv hw qrq vxevwlwxwv/ +7, Ohv ìodvwlflfwìv uh0

yhqx +vljql�fdwlyhv, ghv dfwliv qh vrqw/ ã <8 ( sdv gl�ìuhqwhv gh xq1 Fhod

uhqyrlh g*xq f÷wì ã od sureoìpdwltxh gh o*krprjìqhlwì gh od vrxv irqfwlrq

g*xwlolwì/ hw vrxoljqh txh wrxv ohv dfwliv frqvlgìuìv gdqv o*dqdo|vh/ vrqw ghv

dfwliv qìfhvvdluhv1

Gdqv xq ghx{lëph whpsv/ qrxv dyrqv frqvlgìuì xq v|vwëph gh ghpdqgh
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gdqv ohtxho hqwuhqw ghv yduldeohv djuìjìhv/ frpph od prqqdlh hw ohv elhqv gh

frqvrppdwlrq1 D sduwlu gh o*hvwlpdwlrq g*xq prgëoh ODLGV hq gl�ìuhqfh/

lo hvw dssdux txh +4, od prqqdlh hvw idleohphqw ìodvwltxh ã vrq sursuh sul{/

xqh kdxvvh gh 4( gx frþw g*rssruwxqlwì gh od prqqdlh vh wudgxlvdqw sdu

xqh edlvvh gh od gìwhqwlrq gh 03/88 ( +ìodvwlflwì qrq frpshqvìh,/ +5, od prq0

qdlh hw ohv elhqv gh frqvrppdwlrq vrqw ìylghpphqw frpsoìphqwdluhv/ hw xqh

kdxvvh gx frþw g*rssruwxqlwì gh od prqqdlh gh 4 ( hqwudlqh xqh uìgxfwlrq

gh od frqvrppdwlrq gh 03/66 ( +ìodvwlflwì qrq frpshqvìh,/ +6, ohv irqfwlrqv

gh ghpdqgh gh prqqdlh vrqw vwdeohv vxu od sìulrgh ìwxglìh/ hw oh srxyrlu

h{solfdwli hw suìglfwli gx prgëoh hvw lpsruwdqw1

Ohv lpsolfdwlrqv gh fhv dqdo|vhv vrqw wuëv iruwhv1 Suhplëuhphqw/ od ful0

wltxh gh Eduqhww v*dssoltxh sduidlwhphqw dx fdv iudqêdlv/ sxlvtxh ohv dfwliv

prqìwdluhv qh vrqw sdv sduidlwv vxevlwxwv/ pdlv soxw÷w frpsoìphqwdluhv1 Fhfl/

irxuqlw xqh mxvwl�fdwlrq hpslultxh iruwh/ srxu xwlolvhu ghv lqglfhv srqgìuìv/

hq uhpsodfhphqw ghv lqglfhv dulwkpìwltxhv1 Ghx{lëphphqw/ ohv irqfwlrqv gh

ghpdqgh plfurìfrqrpltxhv/ dssdudlvvhqw frpph xqh dowhuqdwlyh ydodeoh dx{

irqfwlrqv ã od Jrogihog/ qrwdpphqw hq whuph gh frqwhqx h{solfdwli/ suìglfwli/

hw elhq vþu gh vwdelolwì1
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Frqfoxvlrq jìqìudoh
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O*remhfwli gh fhwwh wkëvh ìwdlw g*ìwxglhu ohv lpsolfdwlrqv g*xq qlyhdx g*dqd0

o|vh plfurìfrqrpltxh srxu txdwuh grpdlqhv fohiv gh o*ìfrqrplh prqìwdluh1

Ohv txdwuhv grpdlqhv frqfhuqìv ìwdqw = od gì�qlwlrq wkìrultxh hw hpslultxh

gh prqqdlh/ od phvxuh gh od prqqdlh/ f*hvw ã gluh o*djuìjdwlrq/ od uhodwlrq

prqqdlh0sul{ hw prqqdlh0dfwlylwì hw hq�q od ghpdqgh gh prqqdlh1

Suhplëuhphqw/ qrxv qrxv vrpphv lqwìuhvvìv ã od sureoìpdwltxh gh od gì0

�qlwlrq gh od prqqdlh1 Fhwwh sureoìpdwltxh hvw grxeoh sxlvtx*hooh uhtxlëuh

ã od irlv gh gì�qlu xq frqfhsw gh prqqdlh/ f*hvw0ã0gluh g*dqdo|vhu fh txl idlw

od vsìfl�flwì prqìwdluh/ pdlv dxvvl gh wurxyhu ohv dfwliv fruuhvsrqgdqw hp0

slultxhphqw ã fh frqfhsw1 D sduwlu gh o*ìwxgh gh prgëohv wkìrultxhv idlvdqw

uhsrvhu od prqqdlh vxu ghv pìfdqlvphv g*rswlplvdwlrq/ lo hvw dssdux txh od

prqqdlh ìwdlw gìwhqxh/ fdu hooh shuphwwdlw g*dwwhlqguh ghv ìwdwv sduìwr vx0

sìulhxuv1 Od prqqdlh ìphujh gh idêrq hqgrjëqh/ hw shuphw gh vxuprqwhu ohv

iulfwlrqv lqkìuhqwhv dx wurf = od vsìfl�flwì prqìwdluh uìvlgh grqf xqltxhphqw

gdqv oh idlw tx*hooh hvw xq pr|hq g*ìfkdqjh jìqìudohphqw dffhswì1 Od irqfwlrq

gh uìvhuyh gh ydohxu q*hvw sdv devhqwh/ pdlv gìwhuplqh soxw÷w oh fkrl{ gx w|sh

gh elhq rx g*dfwli vhuydqw gdqv o*ìfkdqjh = hooh qh jìqëuh sdv xq ehvrlq gh

prqqdlh/ xq judqg qrpeuh gh elhqv rx g*dfwliv srxydqw íwuh xwlolvì gdqv fh

u÷oh1

Vl od prqqdlh hvw gìwhqxh fdu hooh shuphw g*ìfrqrplvhu ghv uhvvrxufhv/

hooh hvw ydorulvìh ã o*ìtxloleuh/ hw shxw grqf íwuh lqfoxh gluhfwhphqw gdqv od

irqfwlrq g*xwlolwì1 Hwxglhu ohv dfwliv fruuhvsrqgdqw hpslultxhphqw dx frqfhsw

gh prqqdlh/ uhylhqw doruv ã wurxyhu fhx{ txl vrqw ydorulvìv srxu ohxu u÷oh gh

prqqdlh/ sdu xq djhqw uhsuìvhqwdwli1 Fhfl hvw uìvrox hq ìwxgldqw od vwuxf0

wxuh ghv suìiìuhqfhv gh fhw djhqw/ hw soxv sduwlfxolëuhphqw grqf/ ohv dfwliv

txl uìvroyhqw oh surjudpph gh pd{lplvdwlrq gh od vrxv xwlolwì prqìwdluh1

Srxu vìohfwlrqqhu gh whov dfwliv/ qrxv dyrqv grqf xwlolvì oh fulwëuh gh idleoh
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vìsdudelolwì1

Gdqv od olwwìudwxuh frqfhuqìh sdu ohv irqghphqwv plfurìfrqrpltxhv/ oh

fulwëuh gh idleoh vìsdudelolwì uhyíw grqf xqh lpsruwdqfh fuxfldoh1 Hpslultxh0

phqw/ od pdmrulwì ghv ìwxghv fkhufkdqw ã gì�qlu od prqqdlh hq xwlolvdqw fh

fulwëuh rqw hpsor|ì ghv whvwv qrq sdudpìwultxhv/ hw soxv sduwlfxolëuhphqw od

surfìgxuh QRQSDU gh Yduldq +4<;5/ 4<;6/ 4<<3,1 D sduwlu gh vlpxodwlrqv

gh Prqwh Fduor/ qrxv dyrqv prqwuì ohv olplwhv g*xqh whooh dssurfkh1 Lo h{lvwh

xqh huuhxu gh w|sh L uhodwlyhphqw lpsruwdqwh/ frqgxlvdqw ã uhmhwhu gdqv xq

judqg qrpeuh gh fdv od vìsdudelolwì doruv txh ohv grqqìhv vrqw h�hfwlyhphqw

vìsdudeohv1 Xqh ghv udlvrqv elhq frqqxh frqgxlvdqw ã xqh whooh huuhxu/ hvw oh

fdudfwëuh qrq vwrfkdvwltxh ghv whvwv/ edvìv vxu JDUS1 Qrxv dyrqv gh soxv

prqwuì txh/ píph vl ohv grqqìhv vrqw phvxuìhv vdqv huuhxuv/ od surfìgxuh

uhvwh wuëv shx sxlvvdqwh1 D wlwuh g*looxvwudwlrq/ ã sduwlu g*xqh irqfwlrq g*xwl0

olwì vìsdudeoh/ ohv grqqìhv ìwdqw phvxuìhv vdqv huuhxuv/ od surfìgxuh q*lqgltxh

od vìsdudelolwì txh gdqv hqylurq 57 ( ghv fdv1 Od idleoh sxlvvdqfh uhsrvh grqf

vxu ghx{ idfwhxuv = +4, oh fdudfwëuh qrq vwrfkdvwltxh gx whvw/ +5, od idêrq grqw

vrqw fdofxoìv ohv lqglfhv gh sul{ hw g*xwlolwì xwlolvìv oruv gh od ghuqlëuh ìwdsh

gh od surfìgxuh1

Gdqv fhwwh wkëvh/ qrxv dyrqv gìyhorssì xq qrxyhdx whvw qrq sdudpì0

wultxh/ txl fruuljh fhv ghx{ dvshfwv1 Suhplëuhphqw/ od vljql�fdwlylwì ghv ylr0

odwlrqv gh JDUS hvw whvwìh hq xwlolvdqw xq whvw gh qrupdolwì1 Ghx{lëphphqw/

ohv lqglfhv g*xwlolwì hw gh sul{/ vrqw fdofxoìv ã sduwlu g*xqh surjudppdwlrq

txdgudwltxh1 D sduwlu gh vlpxodwlrqv gh Prqwh Fduor/ qrxv dyrqv prqwuì

txh od surfìgxuh ìwdlw dvvh} sxlvvdqwh hq whuph g*huuhxuv gh w|sh L hw LL1 Hq

sduwlfxolhu/ oruvtxh ohv grqqìhv vrqw phvxuìhv vdqv huuhxuv/ od surfìgxuh hvw

fdsdeoh gdqv <3 ( ghv fdv gh uhfrqqdñwuh od vìsdudelolwì txdqg lo | d vìsd0

udelolwì/ hw gdqv 433 ( ghv fdv gh uhmhwhu od vìsdudelolwì txdqg lo q*| d sdv
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vìsdudelolwì1 Oruvtxh ohv grqqìhv vrqw phvxuìhv dyhf huuhxuv/ fhv suredelolwìv

vrqw uhvshfwlyhphqw gh ;8 ( hw <4 (1

Qrxv dyrqv doruv dssoltxì/ vxu grqqìhv iudqêdlvhv/ od surfìgxuh srxu vìohf0

wlrqqhu ohv dfwliv ydorulvìv srxu ohxu u÷oh gh prqqdlh1 Ghx{ w|shv gh grqqìhv

rqw ìwì xwlolvìhv/ ghv grqqìhv srxu ohv pìqdjhv/ hw ghv grqqìhv srxu wrxv ohv

gìwhqwhxuv gh prqqdlh1 Gdqv ohv ghx{ fdv/ ohv uìvxowdwv lqgltxhqw txh od prq0

qdlh qh shxw sdv íwuh uìgxlwh ã xq hqvhpeoh g*dfwliv vhuydqw gluhfwhphqw gdqv

o*ìfkdqjh1 Dx frqwudluh/ od prqqdlh hvw frqvwlwxìh g*dfwliv oltxlghv hw prlqv

oltxlghv/ f*hvw0ã0gluh g*dfwliv vhuydqw gdqv o*ìfkdqjh/ hw g*dfwliv srxydqw íwuh

fkdqjìv udslghphqw frqwuh fhv ghuqlhuv1 Od prqqdlh hvw grqf frqvwlwxìh g*xq

vshfwuh g*dfwliv/ fkdfxq uhqgdqw ã ghv ghjuìv glyhuv xq vhuylfh prqìwdluh/

phvxuì sdu oh frþw g*rssruwxqlwì/ hq sduwlfxolhu od gì�qlwlrq P6 qh frqwlhqw

txh ghv dfwliv prqìwdluhv

Xqh irlv ohv dfwliv vìohfwlrqqìv ã o*dlgh gx fulwëuh gh idleoh vìsdudelolwì/

qrxv qrxv vrpphv srvìv od txhvwlrq gh o*djuìjdwlrq gh fhv ghuqlhuv/ sxlvtxh

od idleoh vìsdudelolwì hvw dxvvl od frqglwlrq qìfhvvdluh hw vx!vdqwh gh o*h{lv0

whqfh g*xq djuìjdw1 Hq g*dxwuhv whuphv/ qrxv qrxv vrpphv ghpdqgì frp0

phqw phvxuhu od prqqdlh/ f*hvw0ã0gluh frpphqw fdudfwìulvhu o*ìyroxwlrq mrlqwh

gh fhv dfwliv1 Wkìrultxhphqw/ od irqfwlrq djuìjhdqwh/ f*hvw0ã0gluh od irqfwlrq

uhqyr|dqw od ydohxu gh o*djuìjdw gh txdqwlwì hvw jìqìudohphqw od irqfwlrq glv0

wdqfh/ hw gdqv xq fdv sduwlfxolhu od irqfwlrq gh vrxv xwlolwì1 Xqh lpsruwdqwh

olwwìudwxuh d gìprqwuì/ txh fhuwdlqv qrpeuhv lqglfhv dydlhqw od sduwlfxodulwì

g*dssur{lphu ohv yduldwlrqv gh od irqfwlrq gh vrxv xwlolwì pdlv tx*xq vhxo

dssur{lpdlw dxvvl ohv yduldwlrqv gh od irqfwlrq glvwdqfh/ o*lqglfh gh txdqwlwì

Glylvld1 Fhw lqglfh d grqf wrxwhv ohv erqqhv sursulìwìv wkìrultxhv1 Xq djuìjdw

frqvwuxlw sdu od vlpsoh vrppdwlrq ghv dfwliv/ pìwkrgh jìqìudohphqw xwlolvìh/

q*hvw wkìrultxhphqw ydodeoh txh vl wrxv ohv frpsrvdqwv vrqw sduidlwv vxevwl0
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wxwv1 Fhfl hvw xqh k|srwkëvh iruwh hw luuìdolvwh/ dyhf srxu fruroodluh tx*xq who

djuìjdw qh phvxuhud jìqìudohphqw sdv od prqqdlh1 D wlwuh g*h{hpsoh/ lo h{lvwh

xq eldlv g*djuìjdwlrq yduldeoh srxu P6 +wrxv ohv gìwhqwhxuv, txl dwwhlqw xqh

ydohxu pd{lpdoh gh 53 ( gh od ydohxu gh o*lqglfh hq 4<<61

D sduwlu gh o*lqglfh Glylvld/ txl vhxo phvxuh od prqqdlh/ hw grqf oh  rw gh

vhuylfhv prqìwdluhv gìolyuìv sdu ohv dfwliv/ qrxv dyrqv hqvxlwh ìwxglì ohv olhqv

hqwuh od prqqdlh hw o*lq dwlrq/ hw od prqqdlh hw o*dfwlylwì1 Srxu fhod/ qrxv

dyrqv xwlolvì ghv whvwv gh fdxvdolwì ã od Judqjhu gdqv xq fdguh pxowlydulì/

f*hvw0ã0gluh gdqv xq v|vwëph gdqv ohtxho hqwuhqw od prqqdlh/ oh SLE/ ghx{

wdx{ g*lqwìuíw hw o*lq dwlrq1 Frpph ohv vìulhv vrqw lqwìjuìhv hw frlqwìjuìhv/

ohv whvwv rqw ìwì frqgxlwv gdqv xq hqylurqqhphqw YHFP/ txl shuphw gh

gl�ìuhqflhu hqwuh od fdxvdolwì gh frxuw whuph hw fdxvdolwì gh orqj whuph1 Wurlv

YHFP rqw ìwì hvwlpìv = xq suhplhu uholdqw od prqqdlh qrplqdoh hw oh SLE

qrplqdo/ xq vhfrqg uholdqw od prqqdlh qrplqdoh hw oh SLE uìho/ hw hq�q xq

wurlvlëph uholdqw od prqqdlh uìhooh hw od SLE uìho1

Ohv uìvxowdwv ghv whvwv vrqw +4, od prqqdlh qrplqdoh fdxvh elhq o*lq dwlrq/

pdlv/ frqwudluhphqw ã fhuwdlqhv lgìhv uhêxhv/ fhwwh fdxvdolwì hvw edvìh vxu xqh

fdxvdolwì gh frxuw hw gh orqj whuph/ +5, frqfhuqdqw oh olhq hqwuh od prqqdlh

qrplqdoh hw o*dfwlylwì uìhooh/ o*k|srwkëvh gh qrq fdxvdolwì hvw dffhswìh dx vhxlo

gh 8 ( = od prqqdlh q*d sdv g*lq xhqfhv gluhfwhv vxu o*dfwlylwì/ pdlv hvw sdu

frqwuh fdxvìh sdu o*dfwlylwì1 Fhfl vxjjëuh od qhxwudolwì gh od prqqdlh/ +6,

lo h{lvwh xqh fdxvdolwì el0gluhfwlrqqhooh hqwuh od prqqdlh uìhooh hw o*dfwlylwì

uìhooh/ frq�updqw oh u÷oh wudqvdfwlrqqho gh od prqqdlh/ +7, gdqv ohv wurlv

YHFP ìwxglìv/ f*hvw oh wdx{ g*lqwìuíw gh frxuw whuph txl vhpeoh íwuh od irufh

prwulfh gx v|vwëph1

Hq�q/ dsuëv yrlu phvxuì od prqqdlh/ hw ìwxglì vrq u÷oh gdqv o*ìfrqrplh/

qrxv dyrqv frqvlgìuì od ghpdqgh gh prqqdlh gdqv oh fdguh gh od wkìrulh
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gx frqvrppdwhxu/ frpph dowhuqdwlyh dx{ irqfwlrqv gh ghpdqgh ã od Jrog0

ihog1 Vrxv o*k|srwkëvh txh ohv txdqwlwìv uìhoohv gh prqqdlh hqwuhqw gdqv od

irqfwlrq g*xwlolwì/ hw txh oh sul{ gh od prqqdlh hvw elhq phvxuì sdu oh frþw

g*rssruwxqlwì/ ghv v|vwëphv gh ghpdqgh plfurìfrqrpìwultxhv shxyhqw íwuh

xwlolvìv1 Qrxv dyrqv frqvlgìuì ghx{ v|vwëphv/ oh v|vwëph DLGV/ rx soxw÷w

vd iruph olqìdluh ODLGV/ dlqvl tx*xq v|vwëph yrlvlq/ oh v|vwëph Urwwhugdp1

Ohv v|vwëphv gh ghpdqgh rqw ìwì hvwlpìv srxu ghx{ qlyhdx{ g*djuìjdwlrq1

Xq qlyhdx gìvdjuìjì/ srxu ohtxho qrxv dyrqv frqvlgìuì ohv ghpdqghv g*dfwliv

hqwudqw gdqv od vrxv irqfwlrq g*xwlolwì prqìwdluh1 Xq qlyhdx djuìjì/ srxu oh0

txho qrxv dyrqv hvwlpì xqh irqfwlrq gh ghpdqgh srxu o*djuìjdw Glylvld gh

txdqwlwì1

Ohv sulqflsdx{ uìvxowdwv vrqw srxu oh qlyhdx gìvdjuìjì +4, ohv ìodvwlfl0

wìv sul{ sursuhv vrqw qìjdwlyhv rx qrq vljql�fdwlyhphqw gl�ìuhqwhv gh }ìur/

lqgltxdqw od shuwlqhqfh gx qlyhdx g*dqdo|vh plfurìfrqrpltxh/ +5, ohv ìodvwl0

flwìv furlvìhv lqgltxhqw txh/ frpph rq dxudlw sx o*dqwlflshu/ ohv dfwliv vrqw

jìqìudohphqw frpsoìphqwdluhv hw qrq vxevwlwxwv +srxu ohv dfwliv txl vrqw vxe0

vwlwxdeohv/ oh ghjuì gh vxevwlwxdelolwì hvw dvvh} idleoh,/ +6, oh srxyrlu h{solfdwli

vhpeoh soxv lpsruwdqw srxu ohv dfwliv ã wdx{ uìjohphqwìv txh srxu ohv dfwliv

ã wdx{ gh pdufkì/ +7, ohv ìodvwlflwìv uhyhqx vrqw srxu od soxsduw qrq vljql0

�fdwlyhphqw gl�ìuhqwhv gh xq/ lqgltxdqw txh/ gdqv oh fdv iudqêdlv/ wrxv ohv

elhqv prqìwdluhv frqvlgìuìv vrqw ghv elhqv qìfhvvdluhv1 Gh soxv/ o*k|srwkëvh

g*krprjìqìlwì gh ghjuì xq gh od vrxv xwlolwì prqìwdluh shxw íwuh dffhswìh1

Gdqv fh fdv/ o*lqglfh Glylvld phvxuh ohv yduldwlrqv gh o*xwlolwì prqìwdluh1

Frqfhuqdqw ohv irqfwlrqv gh ghpdqgh gh prqqdlh g*xq lqglfh Glylvld/ lo

hvw dssdux txh +4, o*ìodvwlflwì sursuh gh od prqqdlh hvw dxvvl qìjdwlyh hw vljql0

�fdwlyh/ lqgltxdqw txh o*ìyroxwlrq gh od prqqdlh gìshqg g*xq lqglfh djuìjì

gx frþw g*rssruwxqlwì/ o*lqglfh gh sul{ gxdo1 +5, od irqfwlrq gh ghpdqgh gh
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prqqdlh ã xq iruw srxyrlu h{solfdwli/ suìglfwli/ hw hvw gh soxv vwdeoh vxu od

sìulrgh ìwxglìh/ +6, O*ìodvwlflwì uhyhqx gh od prqqdlh hvw vljql�fdwlyhphqw vx0

sìulhxuh ã xq/ lqgltxdqw txh od prqqdlh hvw/ gh idêrq vxusuhqdqwh frqvlgìuìh

frpph xq elhq gh ox{h1

Ohv ìwxghv hpslultxhv frq�uphqw grqf od ydolglwì gx qlyhdx g*dqdo|vh

plfurìfrqrpltxh srxu o*ìwxgh ghv skìqrpëqhv prqìwdluhv1 Hq h�hw/ fhwwh

dssurfkh hvw edvìh vxu txdwuh k|srwkëvhv sulqflsdohv txl vrqw = +4, od ydorul0

vdwlrq hqgrjëqh hw o*lqwìjudwlrq gh od prqqdlh gdqv od irqfwlrq g*xwlolwì/ +5,

od vìsdudelolwì ghv suìiìuhqfhv prqìwdluhv/ +6, oh sul{ gh od prqqdlh gì�ql

frpph xq frþw g*rssruwxqlwì/ vrxoljqdqw xqh gì�qlwlrq wudqvdfwlrqqhooh gh

od prqqdlh/ +7, od idleoh vxevwlwxdelolwì ghv dfwliv1

O*lqwìjudwlrq gh od prqqdlh gdqv od irqfwlrq g*xwlolwì uhvwh frqwuryhuvìh/

fdu od prqqdlh �gxfldluh hvw vdqv ydohxu lqwulqvëtxh/ píph v*lo h{lvwh ghv

udlvrqv wkìrultxhv dssx|dqw fhwwh k|srwkëvh1 Gdqv fhwwh wkëvh/ qrxv dyrqv

prqwuì txh fhwwh k|srwkëvh ìwdlw yìul�ìh hpslultxhphqw1 Hq h�hw/ ã sduwlu

ghv whvwv gh pd{lplvdwlrq/ lo d ìwì srvvleoh gh wurxyhu xqh irqfwlrq g*xwlolwì

udwlrqdolvdqw ghv dfwliv prqìwdluhv/ ghv elhqv gh frqvrppdwlrq hw oh orlvlu1 Hq

g*dxwuhv whuphv/ lo hvw srvvleoh gh gluh txh ohv grqqìhv vh frpsruwhqw frpph

vl hoohv dydlhqw ìwì jìqìuìhv sdu oh frpsruwhphqw g*rswlplvdwlrq g*xq djhqw

uhsuìvhqwdwli1

Ghx{lëphphqw/ o*dssolfdwlrq gh od wkìrulh gh o*djuìjdwlrq ã od wkìrulh

prqìwdluh hvw edvìh vxu o*h{lvwhqfh g*xqh vrxv xwlolwì prqìwdluh idleohphqw

vìsdudeoh1 Vdqv od idleoh vìsdudelolwì/ xq djuìjdw gh prqqdlh qh shxw h{lvwhu/

q*ìwdqw sdv vwdeoh gdqv oh whpsv/ q*lqwhuqdolvdqw sdv ohv h�hwv gh vxevwlwxwlrq1

Gdqv fh fdv/ phvxuhu od prqqdlh q*hvw sdv srvvleoh1 Gdqv od soxsduw ghv wud0

ydx{ hpslultxhv/ od vìsdudelolwì hvw srvìh sdu k|srwkëvh hw qrq whvwìh1 Gdqv

fhwwh wkëvh/ qrxv prqwurqv/ ã sduwlu ghv whvwv gh vìsdudelolwì txh/ dx prlqv
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gdqv oh fdv iudqêdlv/ od qrwlrq gh idleoh gh vìsdudelolwì hvw hpslultxhphqw

yìul�ìh/ mxvwl�dqw o*djuìjdwlrq ghv elhqv prqìwdluhv1

Wurlvlëphphqw/ ohv ghx{ dqdo|vhv suìfìghqwhv frq�uphqw od gì�qlwlrq gx

sul{ gh od prqqdlh/ hw dlqvl/ o*lpsruwdqfh g*xqh gì�qlwlrq wudqvdfwlrqqhooh1

Fh txl dssdudñw dxvvl ã o*ìwxgh ghv ìodvwlflwìv sul{1

Hq�q/ od vxsìulrulwì ghv djuìjdwv Glylvld vxu ohv djuìjdwv frqvwuxlwv sdu

vlpsoh vrppdwlrq uhsrvh vxu o*k|srwkëvh g*xqh lpsduidlwh vxevwlwxdelolwì ghv

dfwliv prqìwdluhv1 Hq hvwlpdqw ghv irqfwlrqv gh ghpdqgh gh prqqdlh edvìhv

vxu ghv v|vwëphv gh ghpdqgh plfurìfrqrpltxhv/ qrxv dyrqv prqwuì txh ohv

dfwliv prqìwdluhv q*ìwdlhqw sdv sduidlwv vxevwlwxwv/ pdlv soxw÷w frpsoìphq0

wdluhv1 Fhfl mxvwl�h o*xwlolvdwlrq gh o*djuìjdw Glylvld gh txdqwlwì/ hw grqqh xq

irqghphqw hpslultxh ã od fulwltxh gh Eduqhww1

Hq whuph gh srolwltxh prqìwdluh/ fh qlyhdx g*dqdo|vh d dx prlqv ghx{

lpsolfdwlrqv pdmhxuhv1

Suhplëuhphqw/ od fulwltxh gh Eduqhww v*dssoltxh sduidlwhphqw dx fdv iudq0

êdlv = od pdvvh prqìwdluh P6/ elhq txh frqvwlwxìh g*dfwliv idleohphqw vìsd0

udeohv qh phvxuh sdv od prqqdlh1 Frpph oh eldlv g*djuìjdwlrq q*hvw sdv

frqvwdqw gdqv oh whpsv/ fhod vljql�h txh ohv uìvxowdwv g*ìwxghv d|dqw dqd0

o|vì od prqqdlh ã sduwlu g*xq who djuìjdw vrqw suredeohphqw huurqìv1 Oh fdv

iudqêdlv looxvwuh o*lqfdsdflwì ghv djuìjdwv frqvwuxlwv sdu vlpsoh vrppdwlrq ã

phvxuhu od prqqdlh1 Od fulwltxh hvw dlvìphqw jìqìudolvdeoh dx qlyhdx gh od

}rqh Hxur1 Hq h�hw/ od Edqtxh Fhqwudoh Hxursìhqqh d gìflgì gh vxlyuh xq

djuìjdw odujh gh prqqdlh/ fh txl frqvwlwxh xq ghv slolhuv gh vd vwudwìjlh1 Ru

lfl/ od ydolglwì gx fkrl{ gh fhw lqvwuxphqw hvw uhplvh hq txhvwlrq sdu oh qlyhdx

g*ìwxgh plfurìfrqrpltxh = lo q*hvw sdv irqgì ìfrqrpltxhphqw gh vxlyuh hw

frqwu÷ohu xq djuìjdw gh prqqdlh frqvwuxlw gh idêrq dulwkpìwltxh1 Fhfl hvw

sduidlwhphqw looxvwuì sdu od uìfhqwh ìwxgh gh Wuhfurfl hw Yhjd +5333,1 Hq hi0
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ihw/ ã sduwlu gh whvwv gh fdxvdolwì ã od Judqjhu/ fhv ghuqlhuv qh sduylhqqhqw

sdv ã lvrohu gh olhqv hqwuh P6 hw o*lq dwlrq/ frqwuhglvdqw dlqvl ohv uìvxowdwv

wkìrultxhv gh wrxv ohv prgëohv pdfurìfrqrpltxhv1

Ghx{lëphphqw/ o*ìwxgh ghv uhodwlrqv fdxvdohv hqwuh o*djuìjdw Glylvld/ fr0

kìuhqw dyhf od wkìrulh ìfrqrpltxh/ o*dfwlylwì hw o*lq dwlrq/ vxjjëuh txh od

prqqdlh hvw qhxwuh1 Hq h�hw/ f*hvw o*dfwlylwì uìhooh txl fdxvh od prqqdlh/ hw

qrq od prqqdlh txl fdxvh o*dfwlylwì uìhooh1 Fh uìvxowdw vhpeoh frkìuhqw dyhf

o*lqwìjudwlrq gh od prqqdlh uìhooh gdqv od irqfwlrq g*xwlolwì = lo | d devhqfh

g*looxvlrq prqìwdluh1 Fhfl vxjjëuh grqf txh soxv txh od txhvwlrq gh od qhxwud0

olwì/ fh vrqw ohv olhqv hqwuh od pdvvh prqìwdluh uìhooh hw o*dfwlylwì uìhooh txl vrqw

lpsruwdqwv/ fh txh gìprqwuhqw ohv whvwv gh fdxvdolwì1 Lo dssdudñw dxvvl txh vxu

grqqìhv iudqêdlvhv/ o*djuìjdw Glylvld fdxvh ohv sul{ vxu oh frxuw hw orqj whuph/

hw txh gh soxv od prqqdlh hvw dx prlqv sduwlhoohphqw frqwu÷odeoh/ fdxvìh sdu

oh wdx{ g*lqwìuíw gh frxuw whuph1

Gdqv fhwwh wkëvh/ qrxv dyrqv grqf prqwuì o*lpsruwdqfh g*xq qlyhdx g*dqd0

o|vh prqìwdluh edvì vxu ghv irqghphqwv plfurìfrqrpltxhv1 Qrxv dyrqv fkrlvl

gh uhvwuhlqguh ohv dssolfdwlrqv dx{ whvwv gh fdxvdolwì/ hqwuh od prqqdlh hw ohv

sul{1 Pdlv ohv lqglfhv Glylvld srxuudlhqw dxvvl íwuh xwlolvìv srxu whvwhu gh id0

êrq suìflvh ohv fdqdx{ gh wudqvplvvlrq gh od srolwltxh prqìwdluh/ rx hqfruh

hqwuhu gdqv xq prgëoh pdfurìfrqrpltxh d�q g*ìydoxhu ohxu srxyrlu suìglfwli1

Hq�q/ oh whvw gh vìsdudelolwì gìyhorssì gdqv fhwwh wkëvh/ irxuqlw xq lqvwux0

phqw jìqìudo srxu gì�qlu od prqqdlh1 Lo srxudlw íwuh xwlolvì srxu gì�qlu od

prqqdlh dx qlyhdx gh od }rqh hxur1
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fhhglqjv ri wkh Irxuwhhqwk Dqqxdo Hfrqrplf Srolf| Frqihuhqfh ri wkh

Ihghudo Uhvhuyh Edqn ri Vw Orxlv/ Noxzhu Dfdghplf Sxeolvkhuv1

^58` Eduqhww/ Z1D1 +4<<:, = Zklfk urdg ohdgv wr d vwdeoh prqh| ghpdqgB/

Wkh Hfrqrplf Mrxuqdo 43:/ s1 44:4044;81
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^59` Eduqhww/ Z1D1 hw V1 Fkrl +4<;<, = D Prqwh Fduor vwxg| ri whvwv ri eor0

fnzlvh zhdn vhsdudelolw|/ Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv

:/ Q�6/ s1 69606::1

^5:` Eduqhww/ Z1D1 hw D1E1 Mrqdv +4<;6, = Wkh Pÿqw}0V}dw} ghpdqg v|v0

whp = dq dssolfdwlrq ri d joredoo| zhoo0ehkdyhg vhulhv h{sdqvlrqv/ Hfr0

qrplfv Ohwwhuv 44/ s1 66:06751

^5;` Eduqhww/ Z1D1/ \1 Olx +5333, = Wkh FDSP0h{whqghg Glylvld prqhwdu|

djjuhjdwh zlwk h{dfw wudfnlqj xqghu ulvn/ Zdvklqjwrq Xqlyhuvlw|1

^5<` Eduqhww/ Z1D1hw D1 Vhuohwlv +4<<3, = D glvshuvlrq0ghshqghqf| gldjqrv0

wlf whvw iru djjuhjdwlrq huuru = Zlwk dssolfdwlrqv wr prqhwdu| hfrqrplfv

dqg lqfrph glvwulexwlrq/ Mrxuqdo ri Hfrqrphwulfv/ s1 80671

^63` Eduqhww/ Z1D1 hw S1 \xh +4<;;, = Vhplsdudphwulf hvwlpdwlrq ri wkh

dv|pswrwlfdoo| lghdo prgho = Wkh DLP ghpdqg v|vwhp/ lq Jhrujh

Ukrghv hg1/ Dgydqfhv lq hfrqrphwulfv/ Yro1 YLL +Fdpeulgjh Xqlyhu0

vlw| Suhvv/ Fdpeulgjh,/ s1 55<05841

^64` Eduqhww/ Z1D1/ G1 Ilvkhu hw D1 Vhuohwlv +4<<5, = Frqvxphu wkhru| dqg

wkh ghpdqg iru prqh|/ Mrxuqdo ri Hfrqrplf Olwhudwxuh [[[/ Q�e/ s1

53;90544<1

^65` Eduqhww/ Z1D1/ E1H1 Mrqhv hw W1G1 Qhvplwk +4<<9, = Glylvld vhfrqg pr0

phqwv = Dq dssolfdwlrq ri vwrfkdvwlf lqgh{ qxpehu wkhru|/ Lqwhuqdwlrqdo

Uhylhz ri Frpsdudwlyh Sxeolf Srolf| ;/ s1 448046;1

^66` Eduqhww/ Z1D1/ E1H1 Mrqhv hw W1G1 Qhvplwk +4<<;, = Wlph vhulhv frlq0

whjudwlrq whvwv dqg qrq0olqhdulw|/ Qrq0olqhdu Hfrqrphwulf Prgholqj/

Fdpeulgjh Xqlyhuvlw| Suhvv1

^67` Eduqhww/ Z1D1/ \1 Olx hw P1 Mhqvhq +4<<:, = Prqhwdu| lqgh{ qxpehu

wkhru| xqghu ulvn/ Pdfurhfrqrplf G|qdplfv 4/ s1 7;808451



ELEOLRJUDSKLH 677

^68` Eduqhww/ Z1D1/ H1 R�hqedfkhu hw S1 Vslqgw +4<;4, = Qhz frqfhswv ri

djjuhjdwhg prqh|/ Wkh Mrxuqdo ri Ilqdqfh 69/ Q�5/ s1 7<:08381

^69` Eduqhww/ Z1D1/ H1 R�hqedfkhu hw S1 Vslqgw +4<;7, = Wkh qhz Glylvld

prqhwdu| djjuhjdwhv/ Mrxuqdo ri Srolwlfdo Hfrqrp| <5/ Q�9/ s1 43980

43;61

^6:` Eduwhq/ D1S1 +4<99, = Wkhrulh hq hpslulh ydq hhq yroohglj vwhovho ydq

yudhjyhujholmnlqjhq/ Grfwrudo Glvvhuwdwlrq/ Xqlyhuvlw| ri Urwwhugdp1

^6;` Eduu/ G1J1 hw N1 Fxwkehuwvrq +4<<3, = Prghoolqj wkh  rz ri ixqgv zlwk

dq dssolfdwlrq wr wkh ghpdqg iru oltxlg dvvhwv e| wkh X1N1 shuvrqdo

vhfwru/ gdqv V1J1E1 Khqu| hw N1G1 Sdwwhuvrq hg1/ Hfrqrplf Prgholqj

dw wkh Edqn ri Hqjodqg1

^6<` Eduu/ G1J1 hw N1 Fxwkehuwvrq +4<<5, = Frpsdq| vhfwru oltxlg dvvhw

kroglqjv = D v|vwhp dssurdfk/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj

57/ s1 ;60<:1

^73` Edwwdolr/ U1F1/ M1F1 Ndjho/ U1F1 Zlqnohu/ H1E1 Ilvfkhu/ U1O1 Edvpdqq

hw O1 Nudvqhu +4<:6, = D whvw ri frqvxphu ghpdqg wkhru| xvlqj revhu0

ydwlrqv ri lqglylgxdo frqvxphu sxufkdvhv/ Zhvwhuq Hfrqrplf Mrxuqdo

44/ s1 744075;1

^74` Edwwhq G1V1 hw G1O1 Wkruqwrq +4<;6, = Sro|qrpldo glvwulexwhg odjv dqg

wkh hvwlpdwlrq ri wkh Vw1 Orxlv htxdwlrq/ Ihghudo Uhvhuyh Edqn ri Vw1

Orxlv Uhylhz 98/ s1 460581

^75` Edxpro/ Z1M1 +4<85, = Wkh wudqvdfwlrq ghpdqg iru fdvk = dq lqyhqwru|

wkhruhwlf dssurdfk/ Txduwhuo| Mrxuqdo ri Hfrqrplfv 99/ s1 87808891

^76` Ehorqjld/ P1W1 +4<<9, = Phdvxuhphqw pdwwhuv = Uhfhqw uhvxowv iurp

prqhwdu hfrqrplfv uhh{dplqhg/ Mrxuqdo ri Srolwlfdo Hfrqrp| 437/ Q�8/

s1 4398043;61
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^77` Ehorqjld/ P1W1 hw M1D1 Fkdoidqw +4<;<, = Wkh fkdqjlqj hpslulfdo gh�ql0

wlrq ri prqh| = vrph hvwlpdwhv iurp d prgho ri wkh ghpdqg iru prqh|

vxevwlwxwhv1 Mrxuqdo ri Srolwlfdo Hfrqrp| <:/ Q�5/ s1 6;:06<:1

^78` Ehorqjld/ P1W1 hw N1D1 Fku|vwdo +4<<4, = Dq dgplvvleoh prqhwdu| dj0

juhjdwh iru wkh Xqlwhg Nlqjgrp/ Wkh Uhylhz ri Hfrqrplfv dqg Vwd0

wlvwlfv yro1 :6/ s1 7<:08361

^79` Ehqnzlw}/ D1/ K1 Oÿwnhsrko hw M1 Zrowhuv +4<<<, = Frpsdulvrq ri errwv0

wuds frq�ghqfh lqwhuydov iru lpsxovh uhvsrqvhv ri Jhupdq prqhwdu|

v|vwhpv/ Zrunlqj sdshu/ Xqlyhuvlwì gh Ehuolq1

^7:` Ehuqgw/ H1 hw H1 Vdylqj +4<:8, = Hvwlpdwlrq dqg k|srwkhvlv whvwlqj lq

vlqjxodu htxdwlrq v|vwhpv zlwk dxwruhjuhvvlyh glvwxuedqfhv/ Hfrqrph0

wulfd 76/ s1 <6:0<8;1

^7;` Elnnhu/ M1D1+4<<;, = Prqhwdu| wudqvplvvlrq = Dqdo|vlv iru �yh HX frxq0

wulhv/ Hfrqrplf dqg Ilqdqfldo Frpsxwlqj ;/ s1 43604791

^7<` Elvljqdqr/ M1 +4<:7, = Uhdo prqh| vxevwlwxwh/ Ihghudo Uhvhuyh Edqn ri

Vdq Iudqflvfr 4:1

^83` Eodfnrue|/ F1 hw U1 Uxvvhoo +4<;<, = Zloo wkh uhdo hodvwlflw| ri vxevlwxwlrq

sohdvh vwdqg xsB Dphulfdq Hfrqrplf Uhylhz :</ s1 ;;50;;;1

^84` Eodqfkdug/ R1M1 hw G1 Txdk +4<;<, = Wkh g|qdplf h�hfwv ri djjuhjdwh

ghpdqg dqg vxsso| glvwxuedqflhv/ Dphulfdq Hfrqrplf Uhylhz/ s1 9880

9:61

^85` Eodqfliruwl/ O1/ U1 Juhhq hw J1 Nlqj +4<;9, = XV frqvxphu ehkdylru

ryhu wkh srvwzdu shulrg = dq doprvw lghdo ghpdqg v|vwhp dqdo|vlv/

Prqrjudsk Qxpehu 73/ Jldqqlql Ixqgdwlrq ri Djulfxowxudo Hfrqrplfv/

Xqlyhuvlw| ri Fdoliruqld1
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^86` Erxgmhooded/ K1/ M10P1 Gxirxu hw U1 Ur| +4<<5, = Whvwlqj fdxvdolw| ehw0

zhhq wzr yhfwruv lq pxowlyduldwh dxwruhjuhvvlyh prylqj dyhudjh prghov/

Mrxuqdo ri wkh Dphufldq Vwdwlvwlfdo Dvvrfldwlrq ;:/ s1 43;504<<31

^87` Erxgmhooded/ K1/ M10P1 Gxirxu hw U1 Ur| +4<<7, = Vlpsol�hg frqglwlrqv

iru qrqfdxvdolw| ehwzhhq yhfwruv lq pxowlyduldwh DUPD prghov/ Mrxu0

qdo ri Hfrqrphwulfv 96/ s1 5:405;:1

^88` Eurqduv/ V1J1 +4<;:, = Wkh srzhu ri qrqsdudphwulf whvwv ri suhihuhqfh

pd{lplvdwlrq/ Hfrqrphwulfd 88/ Q�6/ s1 9<609<;1

^89` Euxqqhu/ N1 hw D1K1 Phow}hu +4<:4, = Wkh xvhv ri prqh| = prqh| lq

wkh wkhru| ri dq h{fkdqjh hfrqrp|/ Wkh Dphulfdq Hfrqrplf Uhylhz

94/ s1 :;70;381

^8:` Exoodug/ M1 +4<<5, = Vdpxhovrq*v prgho ri prqh| zlwk ?0shulrg olih0

wlphv/ Ihghudo Uhvhuyh Edqn ri Vw1 Orxlv Uhylhz :7/ s1 9:0;51

^8;` Exoodug/ M1 +4<<<, = Whvwlqj orqj0uxq prqhwdu| qhxwudolw| sursrvlwlrqv =

Ohvvrqv iurp wkh uhfhqw uhvhdufk/ Ihghudo Uhvhuyh Edqn ri Vw Orxlv

Uhylhz/ s1 8:0::1

^8<` Exvh/ D1 +4<<7, = Hydoxdwlqj wkh olqhdul}hg doprvw lghdo ghpdqg v|vwhp/

Dphulfdq Mrxuqdo ri Djulfxowxudo Hfrqrplfv :9/ s1 :;40:<61

^93` Fdpsehoo/ M1\1 hw S1 Shuurq +4<<4, = Slwidoov dqg rssruwxqlwlhv = Zkdw

pdfurhfrqrplvwv vkrxog nqrz derxw xqlw urrwv/ gdqv Qdwlrqdo Exuhdx

ri Hfrqrplf Uhvhdufk Hfrqrplfv Dqqxdo 4<<4/ Eodqfkdug/ R1M1 hw V1

Ilvkhu hg1/ PLW Suhvv1

^94` Fduovrq/ N1P1 +4<:;, = Grhv wkh Vw1 Orxlv htxdwlrq qrz eholhyh lq �vfdo

srolf| B/ Ihghudo Uhvhuyh Edqn ri Vw1 Orxlv Uhylhz 93/ s1 4604<1
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^95` Fdyhv/ G1Z1/ O1U1 Fkulvwhqvhq hw Z1H1 Glhzhuw +4<;5, = Wkh hfrqrplf

wkhru| ri lqgh{ qxpehuv dqg wkh phdvxuhphqw ri lqsxw/ rxwsxw/ dqg

surgxfwlylw|/ Hfrqrphwulfd/ s1 46<6047471

^96` Fkdoidqw/ M1D1 +4<;:, = D joredoo|  h{leoh doprvw lghdo ghpdqg v|vwhp/

Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv 8/ s1 56605751

^97` Fkdoidqw/ M1D1 hw M1P1 Dovwrq +4<;;, = Dffrxqwlqj iru fkdqjhv lq wdvwhv/

Mrxuqdo ri Srolwlfdo Hfrqrp| <9/ s1 6<407431

^98` Fkdoidqw/ M1D1 hw M1P1 Dovwrq +4<<6, = Wkh vlohqfh ri wkh Odpegdv = D

whvw ri wkh Doprvw Lghdo dqg Urwwhugdp prghov/ Dphulfdq Mrxuqdo ri

Djulfxowxudo Hfrqrplfv :8/ s1 63706461

^99` Fkdps/ Y1Y1 hw V1 Iuhhpdq +4<<7, = Prgholqj prqhwdu| hfrqrplhv/ M1

Zloh|1

^9:` Fkduhp}d/ Z1Z1 hw G1I1 Ghdgpdq +4<<:, = Qhz gluhfwlrqv lq hfrqr0

phwulf sudfwlfh/ Hgzdug Hojdu Sxeolvklqj1

^9;` Fkhww|/ Y1N1 +4<9<, = Rq phdvxulqj wkh qhduqhvv ri wkh qhdu0prqh|v/

Dphulfdq Hfrqrplf Uhylhz 8</ s1 5:305;41

^9<` Fkhxqj/ \1Z1 hw N1V1 Odl +4<<6, = Ilqlwh0vdpsoh vl}hv ri mrkdqvhq*v

olnholkrrg udwlr whvwv iru frlqwhjudwlrq/ R{irug Exoohwlq ri Hfrqrplfv

dqg Vwdwlvwlfv 88/ s1 646065;1

^:3` Fkldqj/ D1F1 +4<;7, = Ixqgdphqwdo phwkrgv ri pdwkhpdwlfdo hfrqr0

plfv/ Pf Judz0Kloo/ Qhz \run1

^:4` Fkldssrul 1S10D1 hw M10F1 Urfkhw +4<;:, = Uhyhdohg suhihuhqfhv dqg

gl�huhqwldeoh ghpdqg/ Hfrqrphwulfd 86/ s1 9;:09<41

^:5` Fkrl/ V1 hw N1 Vrvlq +4<<5, = Vwuxfwxudo fkdqjh lq wkh ghpdqg iru prqh|/

Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj 57/ s1 559056;1
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^:6` Fkulvwhqvhq/ O1U1/ G1Z1 Mrujhqvrq hw O1M1 Odx +4<:4, = Frqmxjdwh gxd0

olw| dqg wkh wudqvfhqghqwdo orjdulwkplf surgxfwlrq ixqfwlrq/ Hfrqrph0

wulfd 6</ s1 58805891

^:7` Fkulvwhqvhq/ O1U1/ G1Z1 Mrujhqvrq hw O1M1 Odx +4<:8, = Wudqvfhqghqwdo

orjdulwkplf xwlolw| ixqfwlrqv/ Dphulfdq Hfrqrplf Uhylhz 98/ s1 69:0

6;61

^:8` Fkulvwldqr/ O1M1 hw O1 Omxqjtylvw +4<;;, = Prqh| grhv Judqjhu0fdxvh

rxwsxw lq wkh elyduldwh prqh|0rxwsxw uhodwlrq/ Mrxuqdo ri Prqhwdu|

Hfrqrplfv 55/ s1 5:405671

^:9` Fku|vwdo/ N1D1hw U1 PdfGrqdog +4<<7, = Hpslulfdo hylghqfh rq wkh

uhfhqw ehkdylru dqg xvhixoqhvv ri vlpsoh vxp dqg zhljkwhg phdvxuhv

ri wkh prqh| vwrfn/ Ihghudo Uhvhuyh Edqn ri Vw1 Orxlv Uhylhz :9/ s1

:6043<1

^::` Forzhu/ U1Z1 +4<9:, = D uhfrqvlghudwlrq ri wkh plfurirxqgdwlrqv ri

prqhwdu| wkhru|/ Zhvwhuq Hfrqrplf Mrxuqdo 9/ s1 40<1

^:;` Frhqhq/ J1 hw M1O1 Yhjd +4<<<, = Wkh ghpdqg iru P6 lq wkh hxur duhd/

Hxurshdq Fhqwudo Edqn Zrunlqj Sdshu 91

^:<` Frohpdq/ Z1M1 +4<<9, = Prqh| dqg rxwsxw = D whvw ri uhyhuvh fdxvdwlrq/

Dphulfdq Hfrqrplf Uhylhz ;9/ s1 <304441

^;3` Froolqv/ V1 hw U1 Dqghuvrq +4<<;, = Prgholqj X1V1 krxvhkrog*v ghpdqgv

iru oltxlg zhdowk lq dq hud ri �qdqfldo fkdqjh/ Mrxuqdo ri Prqh|/ Fuhglw

dqg Edqnlqj 63/ s1 ;704341

^;4` Furxvkruh/ G1 +4<<6, = Prqh| lq wkh xwlolw| ixqfwlrq = Ixqfwlrqdo htxl0

ydohqfh wr d vkrsslqj wlph prgho/ Mrxuqdo ri Pdfurhfrqrplfv 48/ s1

4:804;51
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^;5` Fxwkehuwvrq/ N1 +4<<:, = Plfurirxqgdwlrqv dqg wkh ghpdqg iru prqh|/

Hfrqrplf Mrxuqdo 43:/ s1 44;9045341

^;6` Gdylgvrq/ M1H1K1 +4<<;, = Vwuxfwxudo uhodwlrqv/ frlqwhjudwlrq dqg lghq0

wl�fdwlrq = Vrph vlpsoh uhvxowv dqg wkhlu dssolfdwlrq/ Mrxuqdo ri Hfr0

qrphwulfv ;:/ s1 ;:04461

^;7` Gdylgvrq/ M1H1K1/ G1I1 Khqgu|/ I1 Vued hw V1 \hr +4<:;, = Hfrqrphwulf

prghoolqj ri wkh djjuhjdwhv wlph vhulhv uhodwlrqvkls ehwzhhq frqvxphuv

dqg lqfrph lq wkh Xqlwhg Nlqjgrp/ Hfrqrplf Mrxuqdo ;;/ s1 99409<51

^;8` Gdylv/ P1V1 hw M1H1 Wdqqhu +4<<:, = Prqh| dqg hfrqrplf dfwlylw| uhyl0

vlwhg/ Mrxuqdo ri Lqwhuqdwlrqdo Prqh| dqg Ilqdqfh 49/ s1 <880<9;1

^;9` Ghdwrq/ D1 +4<:<, = Wkh glvwdqfh ixqfwlrq ehkdylrxu zlwk dssolfdwlrqv

wr lqgh{ qxpehuv dqg rswlpdo wd{dwlrq/ Wkh Uhylhz ri Hfrqrplf Vwx0

glhv 79/ Q�6/ s1 6<407381

^;:` Ghdwrq/ D1 hw M1 Pxhooedxhu +4<;3d, = Dq doprvw lghdo ghpdqg v|vwhp/

Dphulfdq Hfrqrplf Uhylhz :3/ Q�6/ s1 64506591

^;;` Ghdwrq/ D hw M1 Pxhooedxhu +4<;3e, = Hfrqrplfv dqg frqvxphu ehkd0

ylru/ Fdpeulgjh = Fdpeulgjh Xqlyhuvlw| Suhvv1

^;<` Ghqq|/ P1 +4<:7, = Wkh uhodwlrqvkls ehwzhhq ixqfwlrqdo irupv iru sur0

gxfwlrq v|vwhp/ Fdqdgldq Mrxuqdo ri Hfrqrplfv :/ s1 540641

^<3` Ghqq|/ P1 hw P1D1 Ixvv +4<::, = Wkh xvh ri dssur{lpdwlrq dqdo|vlv wr

whvw iru vhsdudelolw| dqg wkh h{lvwhqfh ri frqvlvwhqw djjuhjdwhv/ Dphul0

fdq Hfrqrplf Uhylhz 9:/ s1737074<1

^<4` Gld|h/ P10D1 hw I1 Jdughv +4<<:, = D suhihuhqfh dqdo|vlv e| qrqsdud0

phwulf whvwv = Ohvvrqv iurp Iuhqfk frqvxphu gdwd/ Grfxphqw gh wudydlo

Xqlyhuvlwì Sdulv L1
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^<5` Glfnh|/ G1D1 hw Z1 Ixoohu +4<:<, = Glvwulexwlrq ri wkh hvwlpdwruv iru

dxwruhjuhvvlyh wlph vhulhv zlwk d xqlw urrw/ Mrxuqdo ri wkh Dphulfdq

Vwdwlvwlfdo Dvvrfldwlrq :7/ s1 :5:07641

^<6` Glhzhuw/ Z1H1 +4<:7d, = Dssolfdwlrqv ri gxdolw| wkhru|/ gdqv Iurqwlhu ri

txdqwlwlyh hfrqrplfv/ P1G1 Lqwulooljdwru hw G1D1 Khqgulfnv hg1/ Qruwk0

Kroodqg1

^<7` Glhzhuw/ Z1H1 +4<:7e, = Lqwhuwhpsrudo frqvxphu wkhru| dqg wkh gh0

pdqg iru gxudeohv/ Hfrqrphwulfd 75/ s1 7<:08491

^<8` Glhzhuw/ Z1H1 +4<:9, = H{dfw dqg vxshuodwlyh lqgh{ qxpehuv/ Mrxuqdo

ri Hfrqrphwulfv 7/ s1 44804781

^<9` Glhzhuw/ Z1H1 +4<:;, = Vxshuodwlyh lqgh{ qxpehuv dqg frqvlvwhqf| lq

djjuhjdwlrq/ Hfrqrphwulfd 79/ s1 ;;60<331

^<:` Glhzhuw/ Z1H1 +4<;3, = Djjuhjdwlrq sureohpv lq wkh phdvxuhphqw ri

fdslwdo/ gdqv Wkh Phvxuhphqw ri Fdslwdo/ Gdq Xvkhu hg1/ Xqlyhuvlw| ri

Fklfdjr Suhvv1

^<;` Glhzhuw/ Z1H1 hw F1 Sdundq +4<;8, = Whvwv iru wkh frqvlvwhqf| ri frqvx0

phu gdwd/ Mrxuqdo ri Hfrqrphwulfv 63/ s1 45:047:1

^<<` Glhzhuw/ Z1H1 hw D1P1 Vplwk +4<<7, = Surgxfwlylw| phdvxuhphqw iru d

glvwulexwlrq �up/ Mrxuqdo ri Surgxfwlylw| Dqdo|vlv 8/ s1 668067:1

^433` Glylvld/ I1 +4<58, = O*lqglfh prqìwdluh hw od wkìrulh gh od prqqdlh/

Vrflìwì Dqrq|ph gx Uhfxhlo Vluh|1

^434` Gl{rq/ K1 +4<<:, = Plfurirxqgdwlrqv dqg wkh ghpdqg iru prqh| = Dq

lqwurgxfwlrq/ Wkh Hfrqrplf Mrxuqdo 43:/ s1 449<044:31

^435` Grqrydq/ G1M1 +4<:;, = Prgholqj wkh ghpdqg iru oltxlg dvvhwv = dq

dssolfdwlrq wr Fdqdgd/ Lqwhuqdwlrqdo Prqhwdu| Ixqg Vwd� Sdshuv 58/

s1 9:90:371
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^436` Grzg/ N1 +4<<3, = Wkh ydoxh ri wlph dqg wkh wudqvdfwlrqv ghpdqg iru

prqh|/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj 55/ s1 850971

^437` Gudnh/ O1 +4<<7, = Qrqsdudphwulf ghpdqg dqdo|vlv ri XN shuvrqdo vhf0

wru ghflvlrqv rq frqvxpswlrq/ ohlvxuh dqg prqhwdu| dvvhwv = D uhdssudl0

vdo/ Hfrqrplf Uhvhdufk Sdshu Q�<7243/ Xqlyhuvlw| ri Orxjkerurxjk1

^438` Gudnh/ O1 hw N1D1 Fku|vwdo +4<<7, = Frpsdq|0vhfwru prqh| ghpdqg =

qhz hylghqfh rq wkh h{lvwhqfh ri d vwdeoh orqj uxq uhodwlrqvkls iru wkh

Xqlwhg Nlqjgrp/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj yro159/ Q�6/

s1 7:<07<71

^439` Gudnh/ O1 hw N1D1 Fku|vwdo +4<<:, = Shuvrqdo vhfwru prqh| ghpdqg lq

wkh X1N1/ R{irug Hfrqrplf Sdshuv 7</ s1 4;;05391

^43:` Gudnh/ O1/ D1 Pxoolqhx{ hw M1 Djxqj +4<<;, = Lqfrusrudwlqj ulvn| dvvhwv

lq Glylvld prqhwdu| djjuhjdwhv/ Xqlyhuvlw| ri Orxjkerurxjk1

^43;` Gxirxu/ M10P1 hw G1 Whvvlhu +4<<:, = Od fdxvdolwì hqwuh od prqqdlh hw

oh uhyhqx = Xqh dqdo|vh irqgìh vxu xqh prgëoh YDUPD0ìfkhorq/ gdqv

Hfrqrphwulh Dssoltxìh/ Hfrqrplfd1

^43<` Gxwwrq/ G1 hw Z1 Judpp +4<:6, = Wudqvdfwlrqv frvwv/ wkh zdjh udwh

dqg wkh ghpdqg iru prqh|/ Dphulfdq Hfrqrplf Uhylhz 96/ s1 98509981

^443` Gz|hu/ J1S1 hw U1Z1 Kdihu +4<<<, = Duh prqh| jurzwk dqg lq dwlrq

vwloo uhodwhgB Ihghudo Uhvhuyh Edqn ri Dwodqwd Hfrqrplf Uhylhz/ s1

650761

^444` Hgjhuwrq/ G1O1 +4<<9, = H{whqvlrqv wr wkh frpprq prgho/ gdqv Wkh

hfrqrphwulfv ri ghpdqg v|vwhpv/ zlwk dssolfdwlrqv wr irrg ghpdqg lq

wkh qruglf frxqwulhv/ Noxzhu Dfdghplf Sxeolvkhuv/ s1 47404;51
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^445` Hgjhuwrq/ G1O1 +4<<:, = Zhdn vhsdudelolw| dqg wkh hvwlpdwlrq ri hodvwl0

flwlhv lq pxowlvwdjh ghpdqg v|vwhpv/ Dphulfdq Mrxuqdo ri Djulfxowxudo

Hfrqrplfv :</ s1 950:<1

^446` Hgjhuwrq/ G1O1/ E1 Dvvduvvrq/ D1 Kxpphoprvh/ L1 S1 Odxulod/ N1 Ul0

fnhuwvhq hw Shu Kdoyru Ydoh +4<<9, = Wkh hfrqrphwulfv ri ghpdqg v|v0

whpv/ zlwk dssolfdwlrqv wr irrg ghpdqg lq wkh qruglf frxqwulhv/ Noxzhu

Dfdghplf Sxeolvkhuv1

^447` Hiurq/ E1 hw U1M1 Wlevkludql +4<<6, = Dq lqwurgxfwlrq wr wkh errwvwuds/

Fkdspdq hw Kdoo1

^448` Hqjoh/ U1I1 hw F1Z1M Judqjhu +4<;:, = Frlqwhjudwlrq dqg huuru fruuhf0

wlrq = uhsuhvhqwdwlrq/ hvwlpdwlrq dqg whvwlqj/ Hfrqrphwulfd 88/ Q�5/ s1

58405:91

^449` Hqjoh/ U1I1 hw E1V1 \rr +4<;:, = Iruhfdvwlqj dqg whvwlqj lq frlqwhjudwlqj

v|vwhpv/ Mrxuqdo ri Hfrqrphwulfv 68/ s1 476048<1

^44:` Hulfvvrq/ Q1U1/ G1I1 Khqgu| hw N1P1 Suhvwzlfk +4<<:, = Wkh XN gh0

pdqg iru eurdg prqh| ryhu wkh orqj uxq/ Vfdqglqdyldq Mrxuqdo ri

Hfrqrplfv1

^44;` Hvslqrvd0Yhjd/ P1D1 +4<<;, = Krz srzhuixo lv prqhwdu| srolf| lq wkh

orqj uxqB Ihghudo Uhvhuyh Edqn ri Dwodqwd Hfrqrplf Uhylhz/ s1 450641

^44<` Hzlv/ Q1D1 hw G1 Ilvkhu +4<;7, = Wkh wudqvorj xwlolw| ixqfwlrq dqg wkh

ghpdqg iru prqh| lq wkh Xqlwhg Vwdwhv/ Mrxuqdo ri Prqh|/ Fuhglw dqg

Edqnlqj 49/ s1 670851

^453` Hzlv/ Q1D1 hw G1 Ilvkhu +4<;8, = Wrzdug d frqvlvwhqw hvwlpdwh ri wkh

vxevwlwxdelolw| ehwzhhq qhdu prqlhv/ Mrxuqdo ri Pdfurhfrqrplfv :/ s1

48404:71
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^454` Idpxodul/ P1 +4<<8, = D krxvhkrog0edvhg/ qrqsdudphwulf whvw ri gh0

pdqg wkhru|/ Wkh Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv ::/ s1 6:506;51

^455` Iduu/ K1 hw G1 Mrqvkrq +4<;8, = Uhylvlrqv lq wkh prqhwdu| vhuylfhv

+Glylvld, lqgh{hv ri prqhwdu| djjuhjdwhv/ Eurdg ri Jryhuqruv ri wkh

Ihghudo Uhvhuyh Vshfldo Vwxglhv Sdshu +Q� 4;<,1

^456` Idvh/ P1P1J1 +4<<:, = Rq vxevwlwxdelolw| dprqj grphvwlf prqh| dqg

furvv0erughu ghsrvlwv/ GQE Vwd� Uhsruwv1

^457` Id||dg/ V1N1 +4<;9, = D plfurhfrqrplf v|vwhp0zlgh dssurdfk wr wkh

hvwlpdwlrq ri wkh ghpdqg iru prqh|/ Ihghudo Uhvhuyh Edqn ri Vw Orxlv

Uhylhz 9;/ s1 550661

^458` Ihhqvwud/ U1 F1 +4<;9, = Ixqfwlrqdo htxlydohqfh ehwzhhq oltxlglw| frvwv

dqg wkh xwlolw| ri prqh|/ Mrxuqdo ri Prqhwdu| Hfrqrplfv 4:/ s1 5:40

5<41

^459` Ilvkhu/ L1 +4<55, = Wkh pdnlqj ri lqgh{ qxpehuv/ Ervwrq = Krxjkwrq

Pl"lq1

^45:` Ilvkhu/ G1 +4<<5, = Prqh| ghpdqg yduldelolw| = D ghpdqg0v|vwhp ds0

surdfk/ Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv 43/ s1 47604841

^45;` Ilvkhu/ G1 hw D1U1 Iohlvvlj +4<<7, = Prqh| ghpdqg lq d  h{leoh g|qdplf

Irxulhu h{shqglwxuh v|vwhp/ Ihghudo Uhvhuyh Edqn ri V| Orxlv Uhylhz

:9/ s1 44:045;1

^45<` Ilvkhu/ G1 hw D1U1 Iohlvvlj +4<<:, = Prqhwdu| djjuhjdwlrq dqg wkh gh0

pdqg iru dvvhwv/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj 5</ s1 78;07:81

^463` Ilvkhu/ P1H1 hw M1M1 Vhdwhu +4<;<, = Qhxwudolwlhv ri prqh|/ Erdug ri

Jryhuqruv ri wkh Ihghudo Uhvhuyh V|vwhp1
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^464` Ilvkhu/ P1H1 hw M1M1 Vhdwhu +4<<6, = Orqj0uxq qhxwudolw| dqg vxshuqhx0

wudolw| lq dq DULPD iudphzrun/ Dphulfdq Hfrqrplf Uhylhz ;6/ s1

73507481

^465` Ilvkhu/ S1/ V1 Kxgvrq hw P1 Sudgkdq +4<<6, = Glylvld lqglfhv iru prqh| =

Dq dssudlvdo ri wkhru| dqg sudfwlfh/ Edqn ri Hqjodqg Zrunlqj sdshu

Q�<1

^466` Iodfkdluh/ H1 +4<<<, = Ohv pìwkrghv gh errwvwuds gdqv ohv prgëohv gh

uìjuhvvlrqv/ Zrunlqj Sdshu Xqlyhuvlwì gh od Pìglwhuudqìh1

^467` Iohlvvlj/ D1 hw M1O1 Vzr�rug +4<<7, = G|qdplf dv|pswrwlfdoo| lghdo

prghov dqg �qlwh dssur{lpdwlrq/ Zrunlqj Sdshu1

^468` Iohlvvlj/ D1 hw M1O1 Vzr�rug +4<<9, = D g|qdplf dv|pswrwlfdoo| lghdo

prgho ri prqh| ghpdqg/ Mrxuqdo ri Prqhwdu| Hfrqrplfv 6:/ s1 6:40

6;31

^469` Irug/ M1O1/ Z1V1 Shqj hw D1Z1 Pxoolqhx{ +4<<5, = Ilqdqfldo lqqrydwlrq

dqg Glylvld prqhwdu| djjuhjdwhv/ R{irug Exoohwlq ri Hfrqrplfv dqg

Vwdwlvwlfv 871 s1 ;:04351

^46:` Iuhhpdq/ V1 +4<<5, = Prqh| dqg rxwsxw = Fruuhodwlrq ru fdxvdolw| B

Ihghudo Uhvhuyh Edqn ri Gdoodv Hfrqrplf Uhylhz/ s1 40;1

^46;` Iulhgpdq/ E1P1 hw N1Q1 Nxwwqhu +4<<5, = Prqh|/ lqfrph/ sulfhv dqg

lqwhuhvw udwhv/ Dphulfdq Hfrqrplf Uhylhz ;5/ s1 7:507<51

^46<` Iulhgpdq/ E1P1 hw N1Q1 Nxwwqhu +4<<6, = Dqrwkhu orrn dw wkh hylghqfh

rq prqh| lqfrph fdxvdolw|/ Mrxuqdo ri Hfrqrphwulfv 8:/ s1 4;<05361

^473` Iulhgpdq/ P1 hw G1 Phlvhopdq +4<96, = Wkh uhodwlyh vwdelolw| ri pr0

qhwdu| yhorflw| dqg wkh lqyhvwphqw pxowlso|lhu lq wkh Xqlwhg Vwdwhv/

4;<:04<8;/ gdqv Vwdelol}dwlrq Srolflhv/ Suhqwlfh Kdoo1
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^474` Iulhgpdq/ P1 hw D1M1 Vfkzduw} +4<96, = D prqhwdu| klvwru| ri wkh

Xqlwhg Vwdwhv/ 4;9:04<93/ Sulqfhwrq Xqlyhuvlw| Suhvv1

^475` Iulhgpdq/ P1 hw D1M1 Vfkzduw} +4<:3, = Prqhwdu| vwdwlvwlfv ri wkh Xql0

whg Vwdwhv/ Froxpeld Xqlyhuvlw| Suhvv1

^476` Jdoh/ G1 +4<;5, = Prqh| = Lq htxloleulxp/ Fdpeulgjh Hfrqrplf Kdqg0

errnv1

^477` Jdoh/ G1 +4<;6, = Prqh| = Lq glvhtxloleulxp/ Fdpeulgjh Hfrqrplf

Kdqgerrnv1

^478` Jdoodqw/ D1U1 +4<;4, = Rq wkh eldv lq  h{leoh ixqfwlrqdo irupv dqg

dq hvvhqwldoo| xqeldvhg irup = Wkh Irxulhu  h{leoh irup/ Mrxuqdo ri

Hfrqrphwulfv 48/ s1 54405781

^479` Jhzhnh/ M1 +4<;9, = Wkh vxshuqhxwudolw| ri prqh| lq wkh Xqlwhg Vwdwhv =

Dq lqwhusuhwdwlrq ri wkh hylghqfh/ Hfrqrphwulfd 87/ s1 40551

^47:` Jrogihog/ V1P1 +4<:6, = Wkh ghpdqg iru prqh| uhylvlwhg/ Eurrnlqjv

Sdshuv rq Hfrqrplf Dfwlylw|/ Q� 6/ s 8::096;1

^47;` Jrogihog/ V1P1 +4<;<, = Ghpdqg iru prqh| = hpslulfdo vwxglhv/ gdqv

Wkh Qhz Sdojudyh/ Pfploodq/ s1 46404761

^47<` Jrogihog/ V1P1 hw G1H1 Vlfkho +4<<3, = Wkh ghpdqg iru prqh|/ gdqv

Kdqgerrn ri Prqhwdu| Hfrqrplfv/ E1P1 Iulhgpdq hw I1K1 Kdkq hg1/

Qruwk Kroodqg1

^483` Jrrgkduw/ F1D1H1 +4<;<, = Prqh|/ lqirupdwlrq dqg xqfhuwdlqw|/ Pf0

ploodq1

^484` Jrupdq/ Z1P1 +4<86, = Frppxqlw| suhihuhqfh �hogv/ Hfrqrphwulfd

54/ s1 960;31

^485` Jrupdq/ Z1P1 +4<8<, = Vhsdudeoh xwlolw| dqg djjuhjdwlrq/ Hfrqrph0

wulfd 5:/ Q�6/ s1 79<07;41
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^486` Judqjhu/ F1Z1O1 +4<9<, = Lqyhvwljdwlqj fdxvdo uhodwlrqv e| hfrqrphwulf

prghov dqg furvv vshfwudo phwkrgv/ Hfrqrphwulfd 6:/ s1 570691

^487` Juhhqh/ Z1K1 +4<<:, = Hfrqrphwulf dqdo|vlv/ Suhqwlfh0Kdoo1

^488` Kdihu/ U1Z1 hw D1P1 Nxwdq +4<<:, = Pruh hylghqfh rq wkh prqh|0

rxwsxw uhodwlrqvkls/ Hfrqrplf lqtxlu| 68/ s1 7;08;1

^489` Kdoo/ S1 +4<<5, = Wkh errwvwuds dqg Hgjhzruwk h{shqvlrq/ Vsulqjhu0

Yhuodj1

^48:` Kdplowrq/ M1 +4<<3, = Wlph vhulhv dqdo|vlv/ Sulqfhwrq Xqlyhuvlw| Suhvv1

^48;` Kduulv/ U1 +4<<8, = Xvlqj frlqwhjudwlrq dqdo|vlv lq hfrqrphwulf prgho0

olqj/ Suhqwlfh Kdoo1

^48<` Kd|r/ E1 +4<<;, = Prqh|0rxwsxw judqjhu fdxvdolw| uhylvlwhg = Dq hpsl0

ulfdo dqdo|vlv ri HX frxqwulhv/ ]HL Zrunlqj Sdshu/ Xqlyhuvlw| ri Erqq1

^493` Klfnv/ M1U1 +4<68, = D vxjjhvwlrq iru vlpsol�|qj wkh wkhru| ri prqh|/

Hfrqrplfd 5/ s1 404<1

^494` Klfnv/ M1U1 +4<79, = Ydoxh dqg fdslwdo/ Foduhqgrq Suhvv1

^495` Krxwkdnnhu/ K1 +4<83, = Uhyhdohg suhihuhqfh dqg xwlolw| ixqfwlrq/ Hfr0

qrplfd 4:/ s1 8<04:71

^496` Krxwpdq/ P1 hw M1 Pdnv +4<;:, = Wkh h{lvwhqfh ri krprwkhwlf xwlolw|

ixqfwlrqv jhqhudwlqj Gxwfk frqvxphu gdwd/ Xqlyhuvlw| ri Jurqljhq1

^497` Kxeulfk/ N1 +4<<<, = Hvwlpdwlrq ri d Jhupdq prqh| ghpdqg v|vwhp 0

d orqj uxq dqdo|vlv/ Hpslulfdo Hfrqrplfv 57/ s1 ::0<<1

^498` Mhyrqv/ Z1V1 +4;:8, = Prqh| dqg wkh phfkdqlvp ri h{fkdqjh/ Wzhq0

wlhwk Fhqwxu| Suhvv1

^499` Mrkdqvhq/ V1 +4<;;, = Vwdwlvwlfdo dqdo|vlv ri frlqwhjudwlrq yhfwruv/ Mrxu0

qdo ri Hfrqrplf G|qdplfv dqg Frqwuro 45/ s154605871
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^49:` Mrkdqvhq/ V1 +4<<4, = Hvwlpdwlrq dqg k|srwkhvlv whvwlqj ri frlqwhjudwlrq

yhfwruv lq jdxvvldq yhfwru dxwruhjuhvvlyh prghov/ Hfrqrphwulfd 8</ s1

4884048;31

^49;` Mrkdqvhq/ V1 +4<<5, = Ghwhuplqdwlrq ri wkh frlqwhjudwlrq udqn lq wkh

suhvhqfh ri d olqhdu wuhqg/ R{irug Exoohwlq ri Hfrqrplfv dqg Vwdwlvwlfv

87/ s1 6;606<:1

^49<` Mrkdqvhq/ V1 hw N1 Mxvholxv +4<<5d, = Pd{lpxp olnholkrrg hvwlpdwlrq

dqg lqihuhqfh rq frlqwhjudwlrq zlwk dssolfdwlrqv wr wkh ghpdqg iru

prqh|/ R{irug Exoohwlq ri Hfrqrplfv dqg Vwdwlvwlfv 87/ Q�6/ s1 49<0

5431

^4:3` Mrkdqvhq/ V1 hw N1 Mxvholxv +4<<5e, = Whvwlqj vwuxfwxudo k|srwkhvhv lq

d pxowlyduldwh frlqwhjudwlrq dqdo|vlv ri wkh SSS dqg wkh XLS iru XN/

Mrxuqdo ri Hfrqrphwulfv 86/ s1 54405771

^4:4` Mrkdqvhq/ V1 hw N1 Mxvholxv +4<<7, = Lghqwl�fdwlrq ri wkh orqj0uxq dqg

wkh vkruw0uxq vwuxfwxuh/ Dq dssolfdwlrq wr wkh LVOP prgho/ Mrxuqdo ri

Hfrqrphwulfv 96/ s1 :0691

^4:5` Mrqhv/ U1D1 +4<:9, = Wkh ruljlq dqg ghyhorsphqw ri phgld ri h{fkdqjh/

Mrxuqdo ri Srolwlfdo Hfrqrp| ;7/ s1 :8:0::91

^4:6` Mxgg/ M1S1 hw M1O1 Vfdgglqj +4<;5, = Wkh vhdufk iru d vwdeoh prqh|

ghpdqg ixqfwlrq = D vxuyh| ri wkh srvw04<:6 olwhudwxuh/ Mrxuqdo ri

Hfrqrplf Olwhudwxuh [[/ s1 <<6043561

^4:7` Ndudjldqqlv/ J1/ V1 Ndwudqlglv hw N1 Yhohqw}dv +5333, = Dq huuru fru0

uhfwlrq doprvw lghdo ghpdqg v|vwhp iru phdw lq Juhhfh/ Djulfxowxudo

Hfrqrplfv 55/ s1 5<0681

^4:8` Nduhnhq/ M1K1 hw Q1 Zdoodfh +4<;3, = Prghov ri prqhwdu| hfrqrplhv/

Ihghudo Uhvhuyh Edqn ri Plqqhdsrolv1



ELEOLRJUDSKLH 68;

^4:9` Nduql/ H1 +4<:6, = Wudqvdfwlrq frvwv dqg wkh ghpdqg iru phgld ri h{0

fkdqjh/ Zhvwhuq Hfrqrplf Mrxuqdo 44/ s1 :40;31

^4::` Nduql/ H1 +4<:7, = Wkh ydoxh ri wlph dqg wkh ghpdqg iru prqh|/ Mrxuqdo

ri Prqh|/ Fuhglw dqg Edqnlqj 9/ s1 780971

^4:;` Nduql/ H1 +4<:8, = Wkh ydoxh ri wlph dqg wkh ghpdqg iru prqh| =

hylghqfh iurp XN wlph vhulhv gdwd/ Dxvwudoldq Hfrqrplf Sdshuv 47/ s1

564056<1

^4:<` Nhoohu/ Z1M1 hw M1 ydq Gulho +4<;8, = Gl�huhqwldo frqvxphu ghpdqg

v|vwhpv/ Hxurshdq Hfrqrplf Uhylhz 5:/ s1 6:806<31

^4;3` Nhvdydq/ W1/ ]1D1 Kdvvdq/ K1K1 Mhqvhq hw V1U1 Mrkqvrq +4<<6, = G|0

qdplfv dqg orqj0uxq vwuxfwxuh lq XV phdw ghpdqg/ Fdqdgldq Mrxuqdo

ri Djulfxowxudo Hfrqrplfv 74/ s1 46<04861

^4;4` Nlqj/ U1 hw F1 Sorvvhu +4<;7, = Prqh|/ fuhglw dqg sulfhv lq d uhdo exvl0

qhvv f|foh/ Dphulfdq Hfrqrplf Uhylhz :7/ s1 69606;31

^4;5` Nlqj/ U1 hw P1Z1 Zdwvrq +4<<5, = Whvwlqj orqj uxq qhxwudolw|/ Qdwlrqdo

Exuhdx ri Hfrqrplf Uhvhdufk Zrunlqj Sdshu 74891

^4;6` Nlqj/ U1 hw P1Z1 Zdwvrq +4<<7, = Wkh srvwzdu X1V1 Skloolsv fxuyh = D

uhylvlrqlvw hfrqrphwulf klvwru|/ Fduqhjlh Urfkhvwhu Frqihuhqfh Vhulhv

rq Sxeolf Srolf|/ s1 48:054<1

^4;7` Nlqj/ U1 hw P1Z1 Zdwvrq +4<<:, = Whvwlqj orqj0uxq qhxwudolw|/ Ihghudo

Uhvhuyh Edqn ri Ulfkprqg Hfrqrplf Txduwhuo|/ s1 9<04341

^4;8` Nl|rwdnl/ Q1 hw U1 Zuljkw +4<;<, = Rq prqh| dv d phglxp ri h{fkdqjh/

Mrxuqdo ri Srolwlfdo Hfrqrp| <:/ s1 <5:0<871

^4;9` Nl|rwdnl/ Q1 hw U1 Zuljkw +4<<4, = D frqwulexwlrq wr wkh sxuh wkhru|

ri prqh|/ Mrxuqdo ri Hfrqrplf Wkhru| 86/ s1 54805681
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^4;:` Nl|rwdnl/ Q1 hw U1 Zuljkw +4<<5, = Dffhswdelolw|/ phdqv ri sd|phqw/

dqg phgld ri h{fkdqjh/ Ihghudo Uhvhuyh Edqn ri Plqqhdsrolv Txduwhuo|

Uhylhz/ s1 4;0541

^4;;` Nl|rwdnl/ Q1 hw U1 Zuljkw +4<<6, = D vhdufk0wkhruhwlf dssurdfk wr pr0

qhwdu| hfrqrplfv/ Wkh Dphulfdq Uhylhz ;6/ s1 960::1

^4;<` Nrfkhuodnrwd/ Q1U1 +4<<;, = Wkh whfkqrorjlfdo uroh ri �dw prqh|/ Ih0

ghudo Uhvhuyh Edqn ri Plqqhdsrolv Txduwhuo| Uhylhz/ s1 50431

^4<3` Nùqxv/ D1D1 +4<6<, = Wkh sureohp ri wkh wuxh lqgh{ ri wkh frvw ri olylqj/

Hfrqrphwulfd :/ s1 4305<1

^4<4` Nruphqgl/ U1F1 hw S1J1 Phjxluh +4<;7, = Furvv0uhjlph hylghqfh ri pd0

furhfrqrplf udwlrqdolw|/ Mrxuqdo ri Srolwlfdo Hfrqrp| <5/ s1 ;:80<3;1

^4<5` Nzldwnrzvnl/ G1/ S1 Skloolsv/ S1 Vfkplgw hw \1 Vklq +4<<5, = Whvwlqj wkh

qxoo k|srwkhvlv ri vwdwlrqdulw| djdlqvw wkh dowhuqdwlyh ri d xqlw urrw =

Krz vxuh duh zh wkdw hfrqrplf wlph vhulhv kdyh d xqlw urrw/ Mrxuqdo ri

Hfrqrphwulfv 87/ s1 4<8053;1

^4<6` Odlgohu/ G1 +4<<:, = Qrwhv rq wkh plfurirxqgdwlrqv ri prqhwdu| hfrqr0

plfv/ Wkh Hfrqrplf Mrxuqdo 43:/ s1 4546045681

^4<7` Ohrqwlhi/ Z1Z1 +4<7:, = Lqwurgxfwlrq wr d wkhru| ri wkh lqwhuqdo vwuxf0

wxuh ri ixqfwlrqdo uhodwlrqvklsv/ Hfrqrphwulfd 48/ s1 69406:61

^4<8` Ol/ Y1H1 +4<<4, = Prqh| lq ghfhqwudol}hg h{fkdqjh dqg wkh rswlpdo udwh

ri lq dwlrq/ Qruwkzhvwhuq Xqlyhuvlw|1

^4<9` Oÿwnhsrko/ K1 +4<<6, = Lqwurgxfwlrq wr pxowlsoh wlph vhulhv dqdo|vlv/

Vsulqjhu0Yhuodj1

^4<:` Oÿwnhsrko/ K1 hw M1 Euhlwxqj +4<<:, = Lpsxovh uhvsrqvh dqdo|vlv ri yhf0

wru dxwruhjuhvvlyh surfhvvhv/ gdqv V|vwhp G|qdplfv lq Hfrqrplf dqg
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Ilqdqfldo Prghov/ K1F1 Vfkxpdfkhu/ E1 Kdqvrq hw N1 Suddjpdq hg1/

M1 Zloh|/ s1 5<<06591

^4<;` PdfFdooxp/ E1W1 +4<;6, = Wkh uroh ri ryhuodsslqj jhqhudwlrqv prghov lq

prqhwdu| hfrqrplfv/ Fduqhjlh0Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf

Srolf| 4;/ s1 <0771

^4<<` PdfNlqqrq/ M1 +4<<7, = Dssur{lpdwh dv|pswrwlf glvwulexwlrq ixqfwlrqv

iru xqlw urrw dqg frlqwhjudwlrq whvwv/ Mrxuqdo ri Exvlqhvv dqg Hfrqrplf

Vwdwlvwlfv 45/ s1 49:04:91

^533` PdfFdqgohvv/ J1W1 hw Z1H1 Zhehu +4<<8, = Vrph prqhwdu| idfwv/ Ih0

ghudo Uhvhuyh Edqn ri Plqqhdsrolv Txduwhuo| Uhylhz/ s1 50441

^534` Pdoptxlvw/ V1 +4<86, = Lqgh{ qxpehuv dqg lqgl�huhqfh vxuidfhv/ Wud0

edmrv gh Hvwdglvwlfd 7/ s1 53<05751

^535` Pdwvx|dpd/ N1/ Q1 Nl|rwdnl hw D1 Pdwvxl +4<<6, = Wrzdug d wkhru| ri

lqwhuqdwlrqdo fxuuhqf|/ Uhylhz ri Hfrqrplf Vwxglhv1

^536` Phqjhu/ N1 +4;<5, = Rq wkh ruljlqv ri prqh|/ Hfrqrplf Mrxuqdo 5/ s1

56<05881

^537` Ploohu/ P1K1 hw G1 Ruu +4<99, = D prgho ri wkh ghpdqg iru prqh| e|

�upv/ Txduwhuo| Mrxuqdo ri Hfrqrplfv ;3/ s1 74607681

^538` Pl}hq/ S1 +4<<:, = Plfurirxqgdwlrqv iru d vwdeoh ghpdqg iru prqh|

ixqfwlrqv/ Wkh Hfrqrplf Mrxuqdo 43:/ s1 4535045451

^539` Prvfrql/ U1hw F1 Jldqqlql +4<<5, = Qrq0fdxvdolw| lq fr0lqwhjudwhg v|v0

whpv = Uhsuhvhqwdwlrq/ hvwlpdwlrq dqg whvwlqj/ R{irug Exoohwlq ri Hfr0

qrplfv dqg Vwdwlvwlfv 87/ s1 6<<074:1

^53:` Prruh/ J1/ U1 Sruwhu hw G1 Vpdoo +4<<3, = Prgholqj wkh glvdjjuhjd0

whg ghpdqgv iru P5 dqg P4 = wkh X1V1 h{shulhqfh lq wkh 4<;3v/ gdqv
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Ilqdqfldo Vhfwruv lq Rshq Hfrqrplhv = Hpslulfdo Dqdo|vlv dqg Srolf|

Lvvxhv/ Erdug ri Jryhuqruv ri wkh Ihghudo Uhvhuyh V|vwhp1

^53;` Prurqh|/ M1U1 hw E1M1 Zloeudwwh +4<:9, = Prqh| dqg Prqh| vxevwl0

wxwhv = d wlph vhulhv dqdo|vlv ri krxvhkrogv sruwrirolrv/ Mrxuqdo ri Pr0

qh|/ Fuhglw dqg Edqnlqj ;/ s1 4;404<;1

^53<` Prvfklql/ J1 +4<<8, = Xqlwv ri phdvxuhphqw dqg wkh Vwrqh lqgh{ lq gh0

pdqg v|vwhp hvwlpdwlrq/ Dphulfdq Mrxuqdo ri Djulfxowxudo Hfrqrplfv

::/ s1 9609;1

^543` Pxhooedxhu/ M1 +4<:8, = Djjuhjdwlrq/ lqfrph glvwulexwlrq dqg frqvxphu

ghpdqg/ Uhylhz ri Hfrqrplf Vwxglhv 95/ s1 85808761

^544` Pxhooedxhu/ M1 +4<:9, = Frppxqlw| suhihuhqfhv dqg wkh uhsuhvhqwdwlyh

frqvxphu/ Hfrqrphwulfd 77/ s1 <:<0<<<1

^545` Qdjdwdql/ N1 +4<:;, = Prqhwdu| Wkhru|/ Dgydqfhg Wh{werrnv lq Hfr0

qrplfv 431

^546` Qlhkdqv/ M1 +4<9<, = Prqh| lq d vwdwlf wkhru| ri rswlpdo sd|phqw du0

udqjhphqwv/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj 4/ s1 :390:591

^547` Rk/ V1 +4<;<, = D wkhru| ri d jhqhudoo| dffhswdeoh phglxp ri h{fkdqjh

dqg eduwhu/ Mrxuqdo ri Prqhwdu| Hfrqrplfv 56/ s1 434044<1

^548` Rvwhuzdog0Ohqxp/ P1 +4<<5, = D qrwh zlwk txdqwlohv ri wkh dv|ps0

wrwlf glvwulexwlrq ri wkh pd{lpxp olnholkrrg frlqwhjudwlrq udqn whvw

vwdwlvwlfv/ R{irug Exoohwlq ri Hfrqrplfv dqg Vwdwlvwlfv 87/ s1 79407:51

^549` Rvwur|/ M1P1 +4<:6, = Wkh lqirupdwlrqdo h!flhqf| ri prqhwdu| h{0

fkdqjh/ Dphulfdq Hfrqrplf Uhylhz 96/ s1 8<:09431

^54:` Rvwur|/ M1P1 hw U1P1 Vwduu +4<:7, = Prqh| dqg wkh ghfhqwudol}dwlrq ri

h{fkdqjh/ Hfrqrphwulfd 75/ s1 43<6044471
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^54;` Rvwur|/ M1P1 hw U1P1 Vwduu +4<<3, = Wkh wudqvdfwlrqv uroh ri prqh|/

gdqv Kdqgerrn ri Prqhwdu| Hfrqrplfv/ E1 Iulhgpdq hw I1K1 Kdkq

hg1/ Qruwk Kroodqg1

^54<` Sdqwxod/ V1J1 +4<;<, = Whvwlqj xqlw urrwv lq wlph vhulhv gdwd/ Hfrqrph0

wulf Wkhru| 8/ s1 58905:41

^553` Sdwlqnlq/ G +4<98, = Prqh|/ lqwhuhvw dqg sulfhv = Dq lqwhjudwlrq ri

prqhwdu| dqg ydoxh wkhru|/ Qhz \run1

^554` Sdwlqnlq/ G1 +4<;<, = Qhxwudolw| ri prqh|/ gdqv Wkh Qhz Sdojudyh/ s1

5:605;:1

^555` Sdwwhuvrq/ N1G1 +4<<4, = D qrq sdudphwulf dqdo|vlv ri shuvrqdo vhfwru

ghflvlrqv ri frqvxpswlrq/ oltxlg dvvhwv dqg ohlvxuh/ Hfrqrplf Mrxuqdo

434/ Q�73;/ s1 4436044491

^556` Skloolsv/ S1 hw P1 Oruhwdq +4<<4, = Hvwlpdwlqj orqj0uxq hfrqrplf htxl0

oleuld/ Mrxuqdo ri Hfrqrplf Vwxglhv 8;/ s1 73:07691

^557` Skolsv/ O1 +4<:7, = Dssolhg frqvxpswlrq dqdo|vlv/ Dpvwhugdp Qruwk

Krooodqg Sxeolvklqj Frpsdq|1

^558` Srwhued/ M1P1 hw M1M1 Urwhpehuj +4<;:, = Prqh| lq wkh xwlolw| ixqf0

wlrq = Dq hpslulfdo lpsohphqwdwlrq/ gdqv Qhz Dssurdfkhv wr Prqhwdu|

Hfrqrplfv/ Z1D1 Eduqhww hw N1M1 Vlqjohwrq hg1/ Fdpeulgjh Xqlyhuvlw|

Suhvv1

^559` Udoi/ N1 +4<<6, = H!}lhq} xqg qhxwudolwçw ghv jhoghv xqg lqwhjudwlrq

yrq jhogwkhrulh xqg zhuwwkhrulh/ Yhuodj1

^55:` Udvfkh/ U1K1 +4<<6, = Prqhwdu| djjuhjdwhv/ prqhwdu| srolf| dqg hfr0

qrplf dfwlylw|/ Ihghudo Uhvhuyh Edqn ri Vw Orxlv Uhylhz/ s1 40681

^55;` Ud|/ U1 +4<;7, = D g|qdplf jhqhudol}dwlrq ri wkh doprvw lghdo ghpdqg

v|vwhp/ Hfrqrplfv Ohwwhuv 47/ s1 568056<1
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^55<` Uhlphuv/ K10H1 +4<<5, = Frpsdulvrqv ri whvwv iru pxowlyduldwh frlqwh0

judwlrq/ Vwdwlvwlfdo Sdshuv 66/ s1 668068<1

^563` Uhlphuv/ K10H1 +4<<:, = Dqdo|vlqj prqhwdu| vkrfnv ri d Glylvld0

djjuhjdwh iru Jhupdq|/ Krfkvfkxoh Zlvpdu1

^564` Ulsdwwl/ D1 +4<<7, = Hfrqrphwulf prghoolqj ri wkh ghpdqg iru prqh|

lq Ilqodqg/ Vxrphq Sdqnnl1

^565` Ulwwhu/ M1D1 +4<<8, = Wkh wudqvlwlrq iru eduwhu wr �dw prqh|/ Dphulfdq

Hfrqrplf Uhylhz ;8/ s1 467047<1

^566` Urphu/ G1 +4<<:, = Pdfurìfrqrplh dssurirqglh/ hg1 PfJudz0Kloo1

^567` Urwhpehuj/ M1M1/ M1F1 Gulvfroo hw M1P1 Srwhued +4<<4, = Prqh|/ rxwsxw

dqg sulfhv = Hylghqfh iurp d qhz prqhwdu| djjuhjdwh/ Qdwlrqdo Exuhdx

ri Hfrqrplf Uhvhdufk/ Zrunlqj Sdshu Vhulhv 6;571

^568` Urwhpehuj/ M1M1/ M1F1 Gulvfroo hw M1P1 Srwhued +4<<4, = Prqh|/ rxw0

sxw dqg sulfhv = Hylghqfh iurp d qhz prqhwdu| djjuhjdwh/ Mrxuqdo ri

Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv/ s1 9:0;61

^569` Ur|/ U1 +4<7:, = Od glvwulexwlrq gx uhyhqx hqwuh ohv glyhuv elhqv/ Hfr0

qrphwulfd 48/ s1 53805581

^56:` Vdpxhovrq/ S1D1 +4<7:, = Irxqgdwlrqv ri hfrqrplf dqdo|vlv/ Fdpeulgjh/

Pdvv = Kdydug Xqlyhuvlw| Suhvv1

^56;` Vdpxhovrq/ S1D1 hw V1 Vzdp| +4<:7, = Lqyduldqw hfrqrplf lqgh{ qxp0

ehuv dqg fdqrqlfdo gxdolw| = vxuyh| dqg v|qwkhvlv/ Dphulfdq Hfrqrplf

Uhylhz 97/ Q�7/ s1 89908<61

^56<` Vdujhqw/ W1M1 +4<;5, = Eh|rqg vxsso| dqg ghpdqg fxuyhv lq pdfurhfr0

qrplfv/ Dphulfdq Hfrqrplf Uhylhz :5/ s1 6;506;<1

^573` Vdujhqw/ W1M1 +4<;:, = G|qdplf pdfurhfrqrplf wkhru|/ Kduydug Xql0

yhuvlw| Suhvv1
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^574` Vdylqj/ W1U1 +4<:4, = Wudqvdfwlrqv frvwv dqg wkh ghpdqg iru prqh|/

Dphulfdq Hfrqrplf Uhylhz 94/ s1 73:07531

^575` Vfkxqn/ G1 +5334, = Wkh uhodwlyh iruhfdvwlqj shuirupdqfh ri wkh Glylvld

dqg vlpsoh vxp prqhwdu| djjuhjdwhv/ Mrxuqdo ri Prqh|/ Fuhglw dqg

Edqnlqj 66/ s1 5:505;61

^576` Vhuohwlv/ D1 +4<;:d, = Prqhwdu| dvvhwv vhsdudelolw| whvwv/ gdqv Qhz

Dssurdfkhv wr Prqhwdu| Hfrqrplfv/ Z1D1 Eduqhww hw M1N1 Vlqjohwrq/

Fdpeulgjh Xqlyhuvlw| Suhvv1

^577` Vhuohwlv/ D1 +4<;:e, = Wkh ghpdqg iru Glylvld P�/ P2 dqg P� lq wkh

Xqlwhg Vwdwhv/ Mrxuqdo ri Pdfurhfrqrplfv </ s178:07:41

^578` Vhuohwlv/ D1 +4<;;, = Wudqvorj  h{leoh ixqfwlrqdo irupv dqg wkh vxevwl0

wxdelolw| ri prqhwdu| dvvhwv/ Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlv0

wlfv 9/ s1 8<09:1

^579` Vhuohwlv/ D1 +4<<4, = Wkh ghpdqg iru glylvld prqh| lq wkh Xqlwhg Vwdwhv =

D g|qdplf  h{leoh ghpdqg v|vwhp/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edq0

nlqj 56/ s1 680851

^57:` Vhuohwlv/ D1 +5334, = Wkh ghpdqg iru prqh|/ Noxzhu Dfdghplf Sxeol0

vkhuv1

^57;` Vhuohwlv/ D1 hw P1 Nlqj +4<<6, = Wkh uroh ri prqh| lq Fdqdgd/ Mrxuqdo

ri Pdfurhfrqrplfv 48/ s1 <4043:1

^57<` Vhuohwlv/ D1 hw ]1 Nrxvwdv +4<<;, = Lqwhuqdwlrqdo hylghqfh rq wkh qhx0

wudolw| ri prqh|/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj/ s1 50471

^583` Vhuohwlv/ D1 hw D1O1 Uree +4<;9, = Glylvld djjuhjdwlrq dqg vxevwlwxd0

elolw| dprqj prqhwdu| dvvhwv/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj

4;/ s1 76307791
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^584` Vkhskdug/ U1Z1 +4<86, = Frvw dqg surgxfwlrq ixqfwlrqv/ Sulqfhwrq Xql0

yhuvlw| Suhvv1

^585` Vkl/ V1 +4<<8, = Prqh| dqg sulfhv = D prgho ri vhdufk dqg edujdlqlqj/

Mrxuqdo ri Hfrqrplf Wkhru| 9:/ s1 79:07<91

^586` Vkruw/ E1N1 hw S1 Yloodqxhyd +4<:8, = Wkh vwdelolw| ri vxevwlwxwlrq ehw0

zhhq prqh| dqg qhdu prqlhv/ Lqwhuqdwlrqdo Prqhwdu| Ixqg 461

^587` Vkruw/ E1N1 hw S1 Yloodqxhyd +4<::, = Ixuwkhu hylghqfh rq wkh uroh ri

vdylqjv ghsrvlwv dv prqh| lq Fdqdgd/ Mrxuqdo ri Prqh|/ Fuhglw dqg

Edqnlqj </ s1 76:07791

^588` Vldqgud/ H1 +4<<3, = Prqh| dqg vshfldol}dwlrq lq surgxfwlrq/ Xqlyhuvlw|

ri Fdoliruqld Zrunlqj Sdshu 9431

^589` Vlgudxvnl/ P1 +4<9:, = Udwlrqdo fkrlfh dqg sdwwhuqv ri jurzwk lq d

prqhwdu| hfrqrp|/ Dphulfdq Hfrqrplf Uhylhz 8:/ s1 86708771

^58:` Vlpv/ F1D1 +4<:5, = Prqh|/ lqfrph dqg fdxvdolw|/ Dphulfdq Hfrqrplf

Uhylhz 95/ s1 87308751

^58;` Vlpv/ F1D1 +4<;3, = Frpsdulvrq ri lqwhuzdu dqg srvwzdu exvlqhvv

f|fohv = Prqhwdulvp uhfrqvlghuhg/ Dphulfdq Hfrqrplf Uhylhz :3/ s1

583058:1

^58<` Vlpv/ F1D1 +4<<5, = Lqwhusuhwlqj wkh pdfurhfrqrplf wlph vhulhv idfwv =

wkh h�hfwv ri prqhwdu| srolf|/ Hxurshdq Hfrqrplf Uhylhz 69/ s1 <:80

43331

^593` Vlssho/ U1 +4<<<, = D qrwh rq wkh srzhu ri uhyhdohg suhihuhqfh whvwv

zlwk Diuldw lqh!flhqf|/ Xqlyhuvlw| ri Erqq1

^594` Vshqfhu/ S1 +4<<:, = Prqhwdu| lqwhjudwlrq dqg fxuuhqf| vxevwlwxwlrq

lq wkh HPV = wkh fdvh iru d Hxurshdq prqhwdu| djjuhjdwh/ Hxurshdq

Hfrqrplf Uhylhz 74/ Q�:/ s1 47360474<1



ELEOLRJUDSKLH 699

^595` Vslqgw/ S1D1 +4<;8, = Prqh| lv zkdw prqh| grhv = Prqhwdu| djjuhjd0

wlrq dqg wkh htxdwlrq ri h{fkdqjh/ Mrxuqdo ri Srolwlfdo Hfrqrp| <6/ s1

4:805371

^596` Vwrfn/ M1K1 hw P1Z1 Zdwvrq +4<;<, = Lqwhusuhwlqj wkh hylghqfh ri

prqh|0lqfrph fdxvdolw|/ Mrxuqdo ri Hfrqrphwulfv 73/ s1 49404;41

^597` Vwrqh/ M1U1Q1 +4<87, = Wkh phdvxuhphqw ri frqvxphuv h{shqglwxuh dqg

ehkdylrxu lq wkh Xqlwhg Nlqjgrp/ 4<5304<6;/ Fdpeulgjh Xqlyhuvlw|

Suhvv1

^598` Vwudffd/ O1 +5334, = Grhv oltxlglw| pdwwhu B Surshuwlhv ri d v|qwkhwlf

Glylvld prqhwdu| djjuhjdwh lq wkh hxur duhd/ Hxurshdq Fhqwudo Edqn

Zrunlqj Sdshu Vhulhv :<1

^599` Vwurw}/ U1K1 +4<8:, = Wkh hpslulfdo lpsolfdwlrqv ri d xwlolw| wuhh/ Hfr0

qrphwulfd 58/ s1 59<05;31

^59:` Vwurw}/ U1K1 +4<8<, = Wkh xwlolw| wuhh 0 D fruuhfwlrq dqg ixuwkhu dssudl0

vdo/ Hfrqrphwulfd 5:/ s1 7;507;;1

^59;` Vzr�rug/ M1 +4<<8, = D uhyhdohg suhihuhqfh dqdo|vlv ri Iulhgpdq dqg

Vfkzduw} prqh|/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj 5:/ Q�4/ s1

48704971

^59<` Vzr�rug/ M1 hw J1 Zklwqh| +4<;9, = Ioh{leoh ixqfwlrqdo irupv dqg wkh

xwlolw| dssurdfk wr wkh ghpdqg iru prqh| = d qrqsdudphwulf dqdo|vlv/

Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj 4;/ Q�6/ s1 6;606;<1

^5:3` Vzr�rug/ M1 hw J1 Zklwqh| +4<;:, = Qrqsdudphwulf whvwv ri xwlolw| pd{l0

pl}dwlrq dqg zhdn vhsdudelolw| iru frqvxpswlrq/ ohlvxuh dqg prqh|/

Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv 9</ s1 78;07971
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^5:4` Vzr�rug/ M1 hw J1 Zklwqh| +4<<7, = D uhyhdohg suhihuhqfh whvw iru

zhdno| vhsdudeoh xwlolw| pd{lpl}dwlrq zlwk lqfrpsohwh dgmxvwphqw/

Mrxuqdo ri Hfrqrphwulfv 93/ s1 568057<1

^5:5` Wkhlo/ K1 +4<98, = Wkh lqirupdwlrq dssurdfk wr ghpdqg dqdo|vlv/ Hfr0

qrphwulfd 66/ s1 9:0;:1

^5:6` Wkhlo/ K1 +4<9:, = Hfrqrplfv dqg lqirupdwlrq wkhru|/ Qruwk Kroodqg/

Dpvwhugdp1

^5:7` Wkhlo/ K1 +4<:8, = Wkhru| dqgphdvxuhphqw ri frqvxphu ghpdqg/ Qruwk

Kroodqg/ Dpvwhugdp1

^5:8` Wkruqwrq/ G1 +5333, = Prqh| lq d wkhru| ri h{fkdqjh/ Ihghudo Uhvhuyh

Edqn ri Vw Orxlv Uhylhz ;5/ s1 680951

^5:9` Wkruqwrq/ G1 hw S1 \xh +4<<5, = Dq h{whqghg vhulhv ri glylvld prqhwdu|

djjuhjdwhv/ Ihghudo Uhvhuyh Edqn ri V| Orxlv :7/ s1 680791

^5::` Wrelq/ M1 +4<89, = Wkh lqwhuhvw0hodvwlflw| ri wudqvdfwlrqv ghpdqg iru

fdvk/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv 6;/ s1 574057:1

^5:;` Wrelq/ M1 +4<8;, = Oltxlglw| suhihuhqfh dv ehkdylrxu wrzdugv ulvn/ Uh0

ylhz ri Hfrqrplf Vwxglhv 58/ s1 980;91

^5:<` Wrelq/ M1 +4<:3, = Prqh| dqg lqfrph = Srvw krf hujr surfwru krf B

Txduwhuo| Mrxuqdo ri Hfrqrplfv ;7/ s1 634064:1

^5;3` Wrgd/ K1\1 hw S1F1E1 Skloolsv +4<<6, = Yhfwru dxwruhjuhvvlrq dqg fdx0

vdolw|/ Hfrqrphwulfd 94/ s1 469:046<61

^5;4` Wrgd/ K1\1 hw S1F1E1 Skloolsv +4<<7, = Yhfwru dxwruhjuhvvlrq dqg fdxvd0

olw| = D wkhruhwlfdo ryhuylhz dqg vlpxodwlrq vwxg|/ Hfrqrphwulf Uhylhzv

46/ s1 58<05;81
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^5;5` Wrgd/ K1\1 hw W1 \dpdprwr +4<<8, = Vwdwlvwlfdo lqwhuihuhqfh lq yhfwru

dxwruhjuhvvlrqv zlwk srvvleo| lqwhjudwhg surfhvvhv/ Mrxuqdo ri Hfrqr0

phwulfv 99/ s1 55805831

^5;6` Wùuqtylvw/ O1 +4<69, = Wkh edqn ri Ilqodqg*v frqvxpswlrq sulfh lqgh{/

Edqn ri Ilqodqg Prqwko| Exoohwlq Q�43/ s1 40;1

^5;7` Wrzqvhqg/ U1 +4<;3, = Prghov ri prqh| zlwk vsdwldoo| vhsdudwhg djhqwv/

gdqv Prghov ri Prqhwdu| Hfrqrplhv/ M1K1 Nduhnhq hw Q1 Zdoodfh hg/

Ihghudo Uhvhuyh Edqn ri Plqqhdsrolv1

^5;8` Wuhfurfl/ F1 hw M10O1 Yhjd +5333, = Wkh lqirupdwlrq frqwhqw ri P6 iru

ixwxuh lq dwlrq lq wkh Hxur duhd/ Hxurshdq Fhqwudo Edqn Zrunlqj

Sdshu 661

^5;9` Wuhmrv/ D1 hw U1 Zuljkw +4<<6, = Vhdufk/ edujdlqlqj/ prqh| dqg sulfhv =

Uhfhqw uhvxowv dqg srolf| lpsolfdwlrqv/ Mrxuqdo ri Prqh|/ Fuhglw dqg

edqnolqj 58/ s1 88;08:81

^5;:` Wuhmrv/ D1 hw U1 Zuljkw +4<<8, = Vhdufk/ edujdlqlqj/ prqh| dqg sulfhv/

Mrxuqdo ri Srolwlfdo Hfrqrp| 436/ s1 44;04741

^5;;` Yduldq/ K1U1 +4<;5, = Wkh qrqsdudphwulf dssurdfk wr ghpdqg dqdo|vlv/

Hfrqrphwulfd 83/ s1 <780<:61

^5;<` Yduldq/ K1U1 +4<;6, = Qrqsdudphwulf whvwv ri frqvxphu ehkdylrxu/ Uh0

ylhz ri Hfrqrplf Vwxglhv 84/ s1 <<04431

^5<3` Yduldq/ K1U1 +4<;8, = Qrqsdudphwulf dqdo|vlv ri rswlpl}lqj ehkdylru

zlwk phdvxuhphqw huuru/ Mrxuqdo ri Hfrqrphwulfv 63/ s1 778078;1

^5<4` Yduldq/ K1U1 +4<;;, = Uhyhdohg suhihuhqfh zlwk d vxevhw ri jrrgv/ Mrxu0

qdo ri Hfrqrplf Wkhru| 79/ s1 4:<04;81

^5<5` Yduldq/ K1U1 +4<<3, = Jrrgqhvv0ri0�w lq rswlpl}lqj zlwk phdvxuhphqw

huuru/ Mrxuqdo ri Hfrqrphwulfv 79/ s1 45804731



ELEOLRJUDSKLH 69<

^5<6` Yduldq/ K1U1 +4<<4, = Orjlflho QRQSDU1

^5<7` Yduldq/ K1U1 +4<<8, = Dqdo|vh plfurìfrqrpltxh/ gh Erhfn0Zhvpdho1

^5<8` Yduwld/ \1R1 +4<:9, = Lghdo orj fkdqjh lqgh{ qxpehuv/ Vfdqglqdyldq

Mrxuqdo ri Vwdwlvwlfv 6/ s1 45404591

^5<9` Zdoodfh/ Q1 +4<;3, = Wkh ryhuodsslqj jhqhudwlrqv prgho ri �dw prqh|/

gdqv Prghov ri Prqhwdu| Hfrqrplhv/ M1K1 Nduhnhq hw Q1 Zdoodfh hg/

Ihghudo Uhvhuyh Edqn ri Plqqhdsrolv1

^5<:` Zdoodfh/ Q1 +4<<:, = Devhqfh0ri0grxeoh0frlqflghqfh prghov ri prqh| =

D surjuhvv uhsruw/ Ihghudo Uhvhuyh ri Plqqhdsrolv Txduwhuo| Uhylhz/

s1 50531

^5<;` Zdoodfh/ Q1 +4<<;, = D glfwxp iru prqhwdu| wkhru|/ Ihghudo Uhvhuyh ri

Plqqhdsrolv Txduwhuo| Uhylhz/ s1 530591

^5<<` Zdovk/ F1H1 +4<<;, = Prqhwdu| Wkhru| dqg Srolf|/ PLW Suhvv Fdp0

eulgjh1

^633` Zduvkdoo/ V1 +4<95, = D wkhruhp rq errohdq pdwulfhv/ Mrxuqdo ri wkh

Dphulfdq Dvvrfldwlrq iru Frpsxwlqj Pdfklqhu|/ s1 440451

^634` Zhvfkh/ N1 +4<<:, = Wkh ghpdqg iru Glylvld prqh| lq d fruh prqhwdu|

xqlrq/ Ihghudo Uhvhuyh Edqn ri Vw1 Orxlv Uhylhz/ s1 840931

^635` Zrog/ K1 +4<86, = Ghpdqg dqdo|vlv/ Mrkq Zloh|1

^636` \dwfkhz/ D1 hw O1J1 Hsvwhlq +4<;8, = Qrqsdudphwulf k|srwkhvlv whvwlqj

surfhgxuhv dqg dssolfdwlrqv wr ghpdqg dqdo|vlv/ Mrxuqdo ri Hfrqrph0

wulfv 63/ s1 47<049<1

^637` \xh/ S1 +4<<4, = D plfurhfrqrphwulf dssurdfk wr hvwlpdwlqj prqh|

ghpdqg = Wkh dv|pswrwlfdoo| lghdo prgho/ Ihghudo Uhvhuyh Edqn ri Vw1

Orxlv :6/ s1 690841



ELEOLRJUDSKLH 6:3

^638` \xh/ S1 hw U1 Ioxul +4<<4, = Glylvld prqhwdu| vhuylfhv lqgh{hv iru Vzlw0

}huodqg = Duh wkh| xvhixo iru prqhwdu| wdujhwlqjB/ Ihghudo Uhvhuyh

Edqn ri Vw Orxlv Uhylhz :6/ s1 4<0661

^639` ]hooqhu/ D1 +4<95, = Dq h!flhqw phwkrg ri hvwlpdwlqj vhhplqjo| xquhod0

whg uhjuhvvlrqv dqg whvwv iru djjuhjdwlrq eldv/ Mrxuqdo ri wkh Dphulfdq

Vwdwlvwlfdo Dvvrfldwlrq 8:/ s1 67;069;1



Dqqh{h D

Grqqìhv = Sul{

6:4



6:5

Ilj1 D14= Hyroxwlrq gx sul{ ghv gìs÷wv ã yxh/ eloohwv hw slëfhv1

Ilj1 D15= Hyroxwlrq gx sul{ ghv frpswhv g*ìsdujqh orjhphqw1



6:6

Ilj1 D16= Hyroxwlrq gx sul{ ghv olyuhwv g*ìsdujqh srsxodluh hw ghv olyuhwv

�mhxqh� +ã sduwlu gh pdl 4<<9,1

Ilj1 D17= Hyroxwlrq gx sul{ ghv olyuhwv lpsrvdeohv1



6:7

Ilj1 D18= Hyroxwlrq gx sul{ ghv olyuhwv �D�/ �Eohx� hw FRGHYL +ã sduwlu gh

qryhpeuh 4<;6,1

Ilj1 D19= Hyroxwlrq gx sul{ ghv erqv gh fdlvvh hw frpswhv ã whuph1



6:8

Ilj1 D1:= Hyroxwlrq gx sul{ ghv frpswhv hw wlwuhv hq ghylvhv1

Ilj1 D1;= Hyroxwlrq gx sul{ ghv RSFYP1



6:9

Ilj1 D1<= Hyroxwlrq gx sul{ ghv WFQ1

Ilj1 D143= Hyroxwlrq gx sul{ ghv IFF1



Dqqh{h E

Grqqìhv = Txdqwlwìv

6::



6:;

Ilj1 E14= Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = eloohwv hw slëfhv/ hqvhpeoh

ghv gìwhqwhxuv hw pìqdjhv1

Ilj1 E15= Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = gìs÷wv ã yxh/ hqvhpeoh

ghv gìwhqwhxuv hw pìqdjhv1



6:<

Ilj1 E16= Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = olyuhwv �D� hw olyuhwv

lpsrvdeohv/ pìqdjhv1

Ilj1 E17= Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = olyuhwv �Eohx� hw frpswhv

g*ìsdujqh orjhphqw/ pìqdjhv1



6;3

Ilj1 E18= Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = olyuhwv g*ìsdujqh srsxodluh/

FRGHYL hw olyuhwv �mhxqh�/ pìqdjhv1

Ilj1 E19= Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = WFQ/ hqvhpeoh ghv gì0

whqwhxuv hw pìqdjhv1



6;4

Ilj1 E1:= Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = IFF/ hqvhpeoh ghv gì0

whqwhxuv hw pìqdjhv1

Ilj1 E1;= Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = RSFYP/ hqvhpeoh ghv

gìwhqwhxuv hw pìqdjhv1



6;5

Ilj1 E1<= Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = wlwuhv hw frpswhv hq ghylvhv

+frqyhuwlv hq Iudqfv,/ hqvhpeoh ghv gìwhqwhxuv hw pìqdjhv1

Ilj1 E143= Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = erqv qrq qìjrfldeohv/

hqvhpeoh ghv gìwhqwhxuv hw pìqdjhv1



6;6

Ilj1 E144= Hyroxwlrq ghv txdqwlwìv uìhoohv sdu wíwh = frpswhv ã whuph/ hq0

vhpeoh ghv gìwhqwhxuv hw pìqdjhv1



Dqqh{h F

Sul{ hw txdqwlwìv vlpxoìv

6;7



6;8

Wde1 F14= Wdeohdx ghv sul{1

� ' � � ' 2 � ' � � ' e � ' D � ' S � ' . � ' H � ' b � ' �f

� ' � 4 4 4 4 4 4 4 4 4 4

� ' 2 3/<63 4/34< 4 /348 3/<;9 4 4/33< 3/<;6 3 /<4: 3/<98 3 /<::

� ' � 3/<;4 4/387 3 /;<9 4/343 4/364 4/398 3/<:< 4 /37; 3/<44 4 /36:

� ' e 3/<96 4/37; 4 /36; 4/3<8 4/373 3/<59 3/<8< 4 /399 4/34: 4 /374

� ' D 3/<77 4/3:; 4 /383 4/363 4/355 4/33; 4/38; 4 /335 4/36; 3 /<<;

� ' S 3/<:9 4/366 4 /359 4/3;; 3/<;; 3/<;< 3/<3; 4 /365 3/<56 4 /3::

� ' . 3/<5: 3/<8: 4 /33< 4/336 4/347 4/377 4/3;: 3 /<83 4 3 /<<<

� ' H 4/37; 3/<7< 3 /<36 4/345 3/;9< 3/<<: 4/347 4 /368 3/<86 3 /<93

� ' b 4/396 4/347 3 /<:6 3/<<3 3/<:; 3/<5: 3<5: 4 /385 3/<84 3 /<;<

� ' �f 3/<:8 3/<98 3 /<9< 3/<:3 3/<<9 3/<;3 4/383 4 /35; 3/<76 3 /<86

� ' �� 3/<<: 4/336 3 /<7< 4/399 3/<<8 4/365 4/3<< 4 /3:; 4/436 4 /36;

� ' �2 3/<;5 4/377 4 /3:7 4/3:4 3/<<: 4/376 4/35; 4 /38: 4/346 3 /<;9

� ' �� 4/33< 4/384 4 /3<7 4/34: 4/3:4 4/357 4/3;4 3 /<;4 3/;<; 4 /353

� ' �e 3/<;7 4/38< 3 /<63 3/<98 4/353 4/3;; 3/<;: 4 /358 3/<;6 4 /35;

� ' �D 4/33; 4/3;: 3 /<88 3/<78 3/<87 3/<:5 4/376 3 /<<4 3/<;7 4 /355

� ' �S 3/<55 3/<;; 4 /33< 4/347 3/<67 4/389 3/<56 3 /<98 4/38; 3 /<9;

� ' �. 3/<;9 4/373 3 /<86 4/394 3/<<8 4/374 4/3;7 3 /<;< 4/349 3 /<<<

� ' �H 4/346 4/37: 3 /<7: 3/<38 3/<6< 4/3:4 4/34: 3 /<<< 3/<:9 4 /385

� ' �b 4/3;7 3/<74 4 /3:4 4/38; 4/343 4/353 4/374 3 /<84 4/3<6 4 /35:

� ' 2f 4/353 4/35; 3 /<;< 3/<:3 4/3:6 3/<;: 4/355 3 /<<5 4/368 3 /<73

� ' 2� 4/448 3/<;4 3 /<<3 3/<:< 3/<:: 3/<:7 4/433 3 /<43 3/<64 3 /<56

� ' 22 4/38: 4/358 3 /<94 4/3;: 3/<88 4/35< 4/389 4 /34: 4/35; 4 /345

� ' 2� 3/<:3 4/344 4 /365 4 3/<96 3/<94 3/<:7 4 /3:: 3/<;< 4 /375

� ' 2e 3/<89 3/<:9 3 /<97 4/363 3/<69 4/339 4/37< 4 /353 3/<79 3 /<:4

� ' 2D 3/<<4 4/33< 4 /353 3/<:8 3/<<4 4/3<; 4/394 4 /36; 4/346 3 /<94

� ' 2S 4/34; 4/38: 3 /<;6 3/<;8 3/<75 3/<95 4/33: 3 /<4: 4/337 3 /<7;

� ' 2. 4/345 4/343 4 /335 3/<<7 4/36; 3/<79 3/<87 3 /<86 4/435 3 /<6<

� ' 2H 4/338 3/<66 4 /37< 3/<88 3/<<; 4/379 3/;;: 3 /<89 4/363 4 /3:7

� ' 2b 4/365 3/<97 3 /<:5 3/<85 3/<95 3/<87 4/37; 3 /<<4 3/<38 3 /<99

� ' �f 4/3<: 4/398 4 /396 4/3:< 3/<;; 4/363 4/33; 4 /389 4/398 4 /34<

� ' �� 4/353 3/<:; 4 /3:8 3/<<; 3/<;< 3/<59 4/368 3 /<64 3/<84 4 /353

� ' �2 4/36: 4/385 4 /377 4/355 4/367 4/355 4/355 4 /369 3/<7: 3 /<93

� ' �� 3/<7: 4/367 3 /<<< 4/393 3/<9; 3/;;5 3/<;3 3 /<;9 3/<5; 3 /<8;

� ' �e 4/373 4/348 3 /;:8 3/<;; 3/<98 4/375 4/38: 4 /39: 4/36< 4 /374

� ' �D 3<:6 3/<96 3 /<76 3/<99 4/337 4/33; 4/3;8 3 /<97 3/<;6 4 /3<6

� ' �S 4/343 3/<:: 3 /<<9 4/39< 3/<;7 4/339 4/36; 3 /<99 4/366 3 /<;7

� ' �. 4 4/367 3 /<83 3/<96 4/36; 4/335 4/37< 3 /;;< 3/<43 3 /<55

� ' �H 4/339 4/354 4 /344 4/3:< 3/<85 3/<58 4/34< 3 /<6; 4/375 3 /<<7

� ' �b 3/<:< 4/3<5 4 /345 4/345 4/384 3/<8< 3/<85 3 /<84 3/<7< 4 /384

� ' ef 3/<;6 3/<96 3 /<<6 3/<7: 4/339 3/<76 4/36: 4 /349 4/3<< 3 /<6:



6;9

Wde1 F15= Wdeohdx ghv txdqwlwìv1

� ' � � ' 2 � ' � � ' e � ' D � ' S � ' . � ' H � ' b � ' �f

� ' � 435/:8 459/3: 435/<3 ;9/7: ;</7< :9/6< 433 /9: 433/<< 468/69 ;;/74

� ' 2 448/;: <5 /8; ;8/65 437/99 <;/<9 <4/;< 447 /<6 ::/;7 ;8/39 9;/6:

� ' � 43;/3; ;5 /78 467/46 ;:/<: :8/7; ;4/73 437 /9; <8/94 ;5/3; ;3/;9

� ' e 433/;< ;3 /3< <5/36 :9/69 ;7/:8 ;</37 <4/<: 45:/68 444/39 <8/9;

� ' D 43</;8 434/43 444/96 <4/3: <:/9: 485/66 453 /4; <6/5: 438/78 ;8/84

� ' S <4 /53 438/:; 43:/9< <;/:3 434/48 ::/:; <;/57 ;6/3: 436/95 445/85

� ' . 448/<7 44;/54 443/49 :; /94 438/6< 433/46 43: /93 443 /7: 448/84 <9/47

� ' H <9 /46 ;< /89 <7 /6< 45;/<8 46</79 433/<4 <4/86 <4/56 443/<7 <7/87

� ' b ;8 /5: << /83 ;5 /;4 <: /:3 448/33 448/:7 433 /:5 43; /:8 448/4< <9/76

� ' �f 434/7: 443/59 438/<7 << /39 434/:7 455/3: 435 /3< ;;/45 479 /<: 448/;5

� ' �� 476/44 45:/59 ;8 /63 <7 /56 <7 /38 <5/49 ;7/6: ;8/9: 435/8: 434/67

� ' �2 <9 /33 ;7 /45 ;< /6; 43:/36 445/93 ;</73 453 /:8 448 /63 465/9: ;7/<7

� ' �� 437/98 ;5 /69 454/7: <3 /5< ;: /<9 486/65 437 /8: 443 /99 433/<; <5/<6

� ' �e <4/;8 :3 /<8 433/<7 435/<6 43;/:4 433/78 44; /94 463 /;; 46;/96 ;5/9<

� ' �D 449/5; ;: /;7 437/99 433/78 ;: /45 :5/<; <:/9: ;4/9; 434/9< <6/6:

� ' �S 44</63 437/:< 437/35 <6 /36 ;9 /:3 <6/;6 446 /9< 43; /84 :</77 4:6/;9

� ' �. :4/73 <9 /<6 439/95 443/<< 443/77 <5/73 :9/:; <;/;< ;5/<4 <4/4:

� ' �H <7/5< 436/56 434/94 447/46 436/64 446/68 43; /6: :</94 444/95 <</44

� ' �b ;5/:9 45:/77 :: /95 :5 /<8 436/57 ;4/95 438 /53 43; /73 ;7/67 9;/76

� ' 2f <3/:7 43:/4< ;; /<5 459/:5 ;; /<4 443/:7: 433 /3: <:/<7 449/94 44</8<

� ' 2� :4/39 << /74 44:/77 448/69 <; /<< 436/46 :9/6: <6/<3 438 /56 464/69

� ' 22 ;3/5: 436/<7 435/:4 ;6 /94 438/<4 <6/4; 46; /49 434 /7; ;9/94 ;8/<5

� ' 2� <;/:4 <7 /83 485/75 45</36 44</74 43:/4< 436 /:8 466 /45 434/79 <</74

� ' 2e 44:/9: <; /6; 46;/<9 <6 /:; 446/:9 <6/67 469 /56 <6/39 498/43 437/8:

� ' 2D <3/89 494/77 44:/7: 456/6; <7 /;8 44</86 454 /<5 :</:6 <3/;4 43</3<

� ' 2S 45:/4; <8 /34 ;: /3; 444/5; 435/:4 449/96 <:/68 455 /<4 434 /<9 475/83

� ' 2. 433/<9 ;4 /38 ;6 /34 437/5; 435/66 434/68 <8/9; <;/38 <4/<< 438/67

� ' 2H 439/;7 43</8: << /67 487/34 434/4< 443/9; 465 /7; 43:/4; 436/8< ;5/98

� ' 2b 435/<< 433/73 43</69 448/34 486/87 469/36 ;</<4 <3/77 453/5< <4/45

� ' �f ;: /7: :7 /96 :9 /:; 433/49 :8 /68 ;8/:7 ;</:3 443 /49 :7/67 434/4:

� ' �� 439/87 << /7: 435/;5 <: /:5 43</5< 449/<; <5/66 44</77 456/68 44;/:9

� ' �2 <7/34 ;< /;: :: /7< ;: /<3 ;9 /43 493/65 <5/:6 <3/;< <:/34 ::/95

� ' �� 435/68 ;: /79 445/53 ;; /:; 436/:; 453/<3 <8/;3 <8/59 <7/44 <4/39

� ' �e <9/<3 <; /;: 438/58 448/:8 <6 /:; 464/69 46: /49 456 /89 ;:/5: 436/;<

� ' �D ;5/98 <; /44 <: /9: <3 /78 ;5 /44 467/7: ;5/<6 :</;4 :3/<9 ;9/:7

� ' �S <9/59 457/57 <; /83 <9 /:; <4 /:8 :5/4< 454 /99 434 /65 434/47 44:/6;

� ' �. 439/3: <; /7: 468/56 434/;< 445/;5 43</69 458 /4; 475 /76 ;6/49 453/53

� ' �H <7/7; <3 /37 454/<3 453/63 43</53 43:/86 :8/89 <4/97 444/<: 43:/69

� ' �b <7/85 :3 /8; 43:/76 <: /;; 44:/45 44</5: 437 /33 <9/<; 439/63 <9/<;

� ' ef 97/<4 448/9< 444/89 ;5 /;9 8; /<6 <8/93 ;:/74 9;/5: ;8/96 ;</<5



Dqqh{h G

Hoìphqwv gh surjudppdwlrq

srxu uìvrxguh ohv lqìjdolwìv

g*Diuldw

Qrxv ghyrqv plqlplvhu srxu LW

� hw �

bW�
od iruph txdgudwltxh +G14,1

4�?
A[
�'�

#�
LW

�

�'�*K

� �

�
2

n

�
EbW� �

3�

���*K
� �

�2
$

+G14,

vrxv frqwudlqwhv =

�'W

�*K
: fc;� 5 i�c ��c Ajc

�� W

�*K
: fc;� 5 i�c ��c Ajc

LW

� � LW

� � b�ER� � %� � �� � fc;E�c �� 5 i�c ��c Aj�

Qrxv qrxv eruqrqv ã grqqhu od uì0ìfulwxuh +G14,/ od plqlplvdwlrq hq hooh

píph ìwdqw idlwh hq plqlplvdqw oh surjudpph olqìdluh frpsoìphqwdluh1 +G14,

shxw vh uììfuluh +G15, =

S�f nf �Mf +G15,

vrxv frqwudlqwhv =

6;:



6;;

Cf

5
7 :

�

6
8 Kc

dyhf =

S ' d 32

�'�*K
c ���c 32

�'A*K
c 32

���*K
c ���c 32

��A*K
o�/ xq yhfwhxu frorqqh gh glphqvlrq
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M '5
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1 1 1
111
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32 f f � � � f
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32 f � � � f
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111
111

111
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111

f f � � � f f f � � � E��A*K�
32

6
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xqh pdwulfh fduuìh EA � A �c

C G xqh pdwulfh gh frqwudlqwhv gh glphqvlrq EEA 2 n A �� 2A �c

K G =xq yhfwhxu frorqqh gh glphqvlrq E2A � ��/ fkdtxh ìoìphqw ìwdqw qxo1

Sdu h{hpsoh/ srxu ghx{ revhuydwlrqv �c � ' �c 2/ oh surjudpph hvw =

4�? S�f nf �Mf

vrxv frqwudlqwh =5
9999999999997

� f f f

�� � ER2 � %� � �� f

f � f f

� �� ER� � %2 � �� f

f f � f

f f f �
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dyhf =
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9999997
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::::::8
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Dqqh{h H

Irqfwlrqv gh uìsrqvh

6<3



H14 YHFP 4 6<4

H14 YHFP 4

lpsxovlrq gdqv _��'?/ uìsrqvh gh =

_��'? {R

oJ�? o,|

}_R?



H14 YHFP 4 6<5

lpsxovlrq gdqv {R/ uìsrqvh gh =

_��'? {R

oJ�? o,|

}_R?



H14 YHFP 4 6<6

lpsxovlrq gdqv oJ�?/ uìsrqvh gh =

_��'? {R

oJ�? o,|

}_R?



H14 YHFP 4 6<7

lpsxovlrq gdqv o,|/ uìsrqvh gh =

_��'? {R

oJ�? o,|

}_R?



H14 YHFP 4 6<8

lpsxovlrq gdqv }_R?/ uìsrqvh gh =

_��'? {R

oJ�? o,|

}_R?



H15 YHFP 5 6<9

H15 YHFP 5

lpsxovlrq gdqv _��'?/ uìsrqvh gh =

_��'? {R

oJ�? o,|

}_Ro



H15 YHFP 5 6<:

lpsxovlrq gdqv {R/ uìsrqvh gh =

_��'? {R

oJ�? o,|

}_Ro



H15 YHFP 5 6<;

lpsxovlrq gdqv oJ�?/ uìsrqvh gh =

_��'? {R

oJ�? o,|

}_Ro



H15 YHFP 5 6<<

lpsxovlrq gdqv o,|/ uìsrqvh gh =

_��'? {R

oJ�? o,|

}_Ro



H15 YHFP 5 733

lpsxovlrq gdqv }_Ro/ uìsrqvh gh =

_��'? {R

oJ�? o,|

}_Ro



H16 YHFP 6 734

H16 YHFP 6

lpsxovlrq gdqv _��'o/ uìsrqvh gh =

_��'o {R

oJ�? o,|

}_Ro



H16 YHFP 6 735

lpsxovlrq gdqv {R/ uìsrqvh gh =

_��'o {R

oJ�? o,|

}_Ro



H16 YHFP 6 736

lpsxovlrq gdqv oJ�?/ uìsrqvh gh =

_��'o {R

oJ�? o,|

}_Ro



H16 YHFP 6 737

lpsxovlrq gdqv o,|/ uìsrqvh gh =

_��'o {R

oJ�? o,|

}_Ro



H16 YHFP 6 738

lpsxovlrq gdqv }_Ro/ uìsrqvh gh =

_��'o {R

oJ�? o,|

}_Ro



Dqqh{h I

Vlpxodwlrqv g|qdpltxhv gx

prgëoh ODLGV hq gl�ìuhqfh/

srxu ohv elhqv gh

frqvrppdwlrq hw oh orlvlu

739



73:

Ilj1 I14= Sduwv exgjìwdluhv revhuyìhv hw vlpxoìhv/ srxu od frqvrppdwlrq

djuìjìh1

Ilj1 I15= Sduwv exgjìwdluhv revhuyìhv hw vlpxoìhv srxu oh orlvlu1


