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4O*dxwhxu wlhqw ã uhphuflhu Urehuw Er|hu/ Uìjlv Euhwrq hw Ideulfh Froodug srxu
ohxuv suìflhx{ frqvhlov1 Wrxwh huuhxu uhvwdqwh hvw elhq vþu gh od vhxoh uhvsrqvdelolwì
gh o*dxwhxu1



Furlvvdqfh sdu glylvlrq gx wudydlo1
Uìvxpì =

Fhw duwlfoh suìvhqwh xq pìfdqlvph gh furlvvdqfh irqgì vxu oh fkdqjhphqw
dxwr0hqwuhwhqxh gh od glylvlrq gx wudydlo1 Od glylvlrq gx wudydlo d olhx dx vhlq
ghv �uphv1 Hooh hqjhqguh ghv jdlqv gh surgxfwlylwì gdqv od �uph/ pdlv hooh
hvw olplwìh sdu ohv frþwv gh frruglqdwlrq1 Od glylvlrq gx wudydlo gdqv od �uph
grqqh olhx ã od srvvlelolwì g*lqwurgxluh gh qrxyhdx{ elhqv fdslwdx{ surgxlwv
sdu ghv �uphv/ txl shxyhqw hoohv0dxvvl glylvhu oh wudydlo1 Fh surfhvvxv fxpx0
odwli g*dxjphqwdwlrq gx qrpeuh gh wåfkhv uìdolvìhv dx vhlq ghv �uphv derxwlw
ã xq prgëoh gh furlvvdqfh sdu o*dxjphqwdwlrq ghv gìwrxuv gh surgxfwlrq1
O*ìwxgh gh od glylvlrq rswlpdoh gx wudydlo prqwuh txh o*ìtxloleuh gìfhqwudolvì
q*doorxh sdv dvvh} gh uhvvrxufhv ã od frruglqdwlrq gh od glylvlrq gx wudydlo1

Jurzwk e| Glylvlrq ri Oderxu

Devwudfw =

Wklv sdshu suhvhqwv d jurzwk prgho edvhg rq frqwlqxrxv lqfuhdvhv lq gl0
ylvlrq ri oderxu1 Glylvlrq ri oderxu wdnhv sodfh zlwklq hdfk �up1 Lw udlvhv wkh
surgxfwlylw| ri zrunhuv exw lw lv olplwhg e| frruglqdwlrq frvwv1 Wklv glylvlrq
ri oderxu jhqhudwhv lqqrydwlrq rssruwxqlwlhv dqg doorz iru wkh lqwurgxfwlrq
ri qhz w|shv ri fdslwdo jrrgv/ zklfk duh surgxfhg e| �upv zklfk glylgh zrun
djdlq1 Wkh frqwlqxrxv lqfuhdvh lq wkh qxpehu ri wdvnv shuiruphg zlwklq �upv
jhqhudwhv d edodqfhg jurzwk/ ehfdxvh ri wkh lqfuhdvh lq wkh *urxqgderxwqhvv*
ri wkh surgxfwlrq phwkrg1 Zh vkrz wkdw wkh pdunhw htxloleulxp jhqhudwhv d
edodqfhg jurzwk sdwk dqg wkdw lw doorfdwhv wr ihz uhvrxufhv wr wkh frruglqd0
wlrq ri glylvlrq ri oderxu1

MHO = O56/ R63/ R731
Prwv Foìv = glylvlrq gx wudydlo/ furlvvdqfh/ fkdqjhphqw whfkqltxh1
Nh|zrugv = glylvlrq ri oderu/ jurzwk/ whfkqlfdo fkdqjh1
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4 Lqwurgxfwlrq

Gdqv od soxsduw ghv prgëohv gh furlvvdqfh irqgìv vxu oh fkdqjhphqw whfk0
qltxh hqgrjëqh/ sdupl ohvtxhov Urphu ^4<<3`/ Jurvvpdq hw Khospdq ^4<<4`/
Djklrq hw Krzlww ^4<<5`/ od furlvvdqfh hvw lvvxh gh od uhfkhufkh g*lqqryd0
wlrqv shuphwwdqw od surgxfwlrq gh qrxyhdx{ elhqv fdslwdx{1 O*dftxlvlwlrq
gh fhx{0fl shuphw dx{ �uphv g*dffurñwuh ohxu surgxfwlylwì1 Hq h�hw/ oh sur0
juëv whfkqltxh hvw lqfrusruì ã fhv elhqv1 Fhv prgëohv rqw g*derug vxssrvì
xqh uhodwlrq olqìdluh hqwuh ohv uhvvrxufhv doorxìhv ã o*lqqrydwlrq hw od sured0
elolwì gh gìfrxyhuwh gh qrxyhoohv lqqrydwlrqv1 Fhwwh prgìolvdwlrq gx surjuëv
whfkqltxh d vxvflwì ghx{ fulwltxhv sulqflsdohv1 Wrxw g*derug/ Mrqhv ^4<<8` hw
^4<<<` prqwuh txh fhv prgëohv suìvhqwhqw ghv h�hwv g*ìfkhooh = oh wdx{ gh
furlvvdqfh hvw xqh irqfwlrq olqìdluh gh od wdlooh gh od srsxodwlrq/ fh txl q*hvw
sdv revhuyì gdqv ohv idlwv1 Fhwwh fulwltxh d grqqì olhx ã gh qrxyhdx{ pr0
gëohv gh furlvvdqfh vdqv h�hwv g*ìfkhoohv/ frpph fhx{ gh Hlfkhu hw Wxuqryvn|
^4<<<`/ Mrqhv^4<<<`/ Vhjhuvwurp ^4<<;`/ rx \rxqj ^4<<;`/ txl dssurirqglvvhqw
o*ìwxgh ghv gìwhuplqdqwv gh o*lqqrydwlrq1 Vhjhuvwurp ^4<<;` vxssrvh txh ohv
lqqrydwlrqv vrqw gh soxv hq soxv gl!flohv/ dx ixu hw ã phvxuh txh oh vwrfn
gh frqqdlvvdqfh dxjphqwh1 \rxqj ^4<<;`/ uhsuhqdqw o*lgìh gh Jlo�oodq/ lq0
vlvwh vxu od srvvlelolwì g* *lqqrydwlrqv ìtxlydohqwhv* = gl�ìuhqwhv lqqrydwlrqv
shxyhqw íwuh ohv yduldqwhv g*xqh vroxwlrq ã xq píph sureoëph1 Gdqv fh fdv/
dsuëv od suhplëuh lqqrydwlrq/ ohv vxlydqwhv hqwudñqhqw xq sduwdjh gh od uhqwh
gx suhplhu surgxfwhxu pdlv q*dxjphqwh sdv od surgxfwlylwì1 \rxqj ^4<<;`
hw Krzlww^4<<<` uìvroyhqw fh sureoëph hq lqwurgxlvdqw ghx{ w|shv g*lqqryd0
wlrqv1 Fhw duwlfoh v*lqvfulw gdqv fhwwh uì h{lrq ghv gìwhuplqdqwv gh o*lqqr0
ydwlrq hw/ v*lqvsludqw g*Dgdp Vplwk/ prgìolvh oh surfhvvxv txl hqjhqguh ohv
rssruwxqlwìv g*lqqrydwlrq/ soxw÷w txh oh pìfdqlvph g*doorfdwlrq gh uhvvrxufhv
dx vhfwhxu gh uhfkhufkh hw gìyhorsshphqw1 Fhwwh glvwlqfwlrq uhqyrlh ã ghx{
wkìrulhv gx fkdqjhphqw whfkqltxh = vrlw fhoxl0fl hvw gìwhuplqì sdu ohv gìfrx0
yhuwhv vflhqwl�txhv whfkqrorjltxhv +*whfkqrorj| sxvk*,Od gl!fxowì hvw doruv
g*h{soltxhu vlpsohphqw od g|qdpltxh gh fhv rssruwxqlwìv/ dx vhlq ghv lqwhu0
gìshqgdqfhv frpsoh{hv + yrlu Urvhpehuj ^4<;5` hw Dpdeoh/ Eduuì hw Er|hu
^4<<:` srxu xqh glvfxvvlrq hpslultxh,1 Hq sduwdqw ghv lqwxlwlrqv g*Dgdp
Vplwk hw gh \rxqj ^4<5;`/ fhw duwlfoh prqwuh txh od glylvlrq gx wudydlo shu0
phw g*h{soltxhu od g|qdpltxh hqgrjëqh ghv rssruwxqlwìv g*lqqrydwlrq1

Hq h�hw/ srxu Vplwk/ od glylvlrq gx wudydlo surgxlw wurlv sulqflsdx{ hi0
ihwv = suhplëuhphqw hooh dffurñw od gh{wìulwì ghv wudydloohxuv txl shxyhqw vh
frqfhqwuhu vxu xq qrpeuh olplwì gh wåfkhv/ hooh ìfrqrplvh oh whpsv gh sdvvdjh
g*xqh wåfkh ã o*dxwuh > hq�q hooh shuphw o*lqwurgxfwlrq gh qrxyhoohv pdfklqhv
xqh irlv txh ohv wåfkhv vrqw vx!vdpphqw vlpsol�ìhv1 Ohv ìwxghv suìfìghqwhv
gh od glylvlrq gx wudydlo rqw vxuwrxw dqdo|vì oh suhplhu h�hw txl lqvlvwh vxu
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ohv jdlqv lvvxv gh od vsìfldolvdwlrq + \dqj hw Eruodqg ^4<<6`/ Ehfnhu hw Pxu0
sk| ^4<<5`,1 Fhshqgdqw/ \rxqj ^4<5;` qrwh txh oh wurlvlëph h�hw/ txl uholh od
glylvlrq gx wudydlo hw o*lqwurgxfwlrq gh qrxyhdx{ elhqv fdslwdx{ hvw oh soxv
lpsruwdqw1 O*lqwurgxfwlrq gh qrxyhdx{ elhqv fdslwdx{/ vxlwh ã ghv rssruwx0
qlwìv g*lqyhvwlvvhphqw fuììhv sdu od glylvlrq gx wudydlo/ hqwudñqh o*dssdulwlrq
gdqv o*ìfrqrplh gh qrxyhoohv wåfkhv txl q*h{lvwdlhqw sdv dxsdudydqw1 Fhod
fruuhvsrqg ã o*dvshfw fuìdwhxu ghv pdufkìv/ iruwhphqw vrxoljqì sdu Ndogru
^4<:5` Dlqvl/ o*dssdulwlrq gh qrxyhdx{ elhqv fdslwdx{ shuphw xqh qrxyhooh
glylvlrq ghv wåfkhv txl dxwrulvh ã vrq wrxu o*lqwurgxfwlrq gh qrxyhdx{ elhqv
fdslwdx{1 Srxu uhsuhqguh o*h{hpsoh gh \rxqj/ vl o*rq grlw sodqwhu xq forx/
rq shxw oh idluh sdu ghv pr|hqv uxglphqwdluhv1 Fhshqgdqw/ vl rq grlw oh idluh
soxv vrxyhqw rq ideultxhud xq pduwhdx1 Od ideulfdwlrq gx pduwhdx grqqhud
olhx hooh0píph ã o*lqwurgxfwlrq gh elhqv fdslwdx{1 Fh w|sh g*lqqrydwlrqv/ gh
qdwxuh lqfuìphqwdoh +Dpdeoh ^4<<9`,/ fruuhvsrqg ã od ylvlrq gx surjuëv whfk0
qltxh gh Jlo�oodq ^4<:3` = �xqh lqqrydwlrq lpsruwdqwh hvw xqh shusìwxhooh
dgglwlrq gh shwlwv gìwdlov/ q*d|dqw ql gìexw ql �q/ ql olplwhv gì�qlvvdeohv1�1
Fhw duwlfoh prqwuh txh fh w|sh g*lqqrydwlrqv hqjhqguh xqh furlvvdqfh gx
surgxlw sdu wíwh gx idlw gh od wudqvplvvlrq ghv jdlqv gh surgxfwlylwì sdu
o*lqwhupìgldluh gx v|vwëph gh sul{1

Oh pìfdqlvph ã o*ruljlqh gh od furlvvdqfh hvw grqf xqh fdxvdolwì flufxodluh
hqwuh glylvlrq gx wudydlo hw lqwurgxfwlrq gh elhqv fdslwdx{1 Fkdtxh �uph
fkrlvlw vd glylvlrq lqwhuqh gx wudydlo1 Fhooh0fl dxjphqwh od surgxfwlylwì gx
wudydlo pdlv hooh hvw olplwìh sdu ohv frþwv g*rujdqlvdwlrq hw gh jhvwlrq gh o*lq0
irupdwlrq +Frdvh ^4<6:`/ Erowrq hw Ghzdwulsrqw ^4<<7`,1 Od glylvlrq gx wudydlo
hqjhqguh ghv wåfkhv txl vrqw surjuhvvlyhphqw pìfdqlvìhv gx idlw gh o*duulyìh
gh qrxyhoohv �uphv txl surgxlvhqw gh qrxyhdx{ elhqv fdslwdx{1 O*dssdulwlrq
gh qrxyhoohv �uphv prgl�h od glylvlrq h{whuqh gx wudydlo/ f*hvw ã gluh od glyl0
vlrq gx wudydlo hqwuh ohv �uphv1 Ohv qrxyhoohv �uphv fkrlvvlvvhqw xqh glylvlrq
lqwhuqh gx wudydlo/ grqqdqw olhx hooh dxvvl ã ghv rssruwxqlwìv g*lqyhvwlvvhphqw1

O*dvshfw fuìdwhxu gh od glylvlrq gx wudydlo glvwlqjxh fh prgëoh g*dxwuhv
prgëohv gh glylvlrq gx wudydlo1 \dqj hw Eruodqg ^4<<6` prgìolvhqw xq sur0
fhvvxv gh furlvvdqfh sdu glylvlrq gx wudydlo1 Ohv djhqwv grlyhqw dffrpsolu xq
qrpeuh �{ì gh wåfkhv/ vrlw gluhfwhphqw/ vrlw hq dfkhwdqw ohv elhqv txl ohv
glvshqvhqw gh uìdolvhu hx{0píphv ohv wåfkhv1 Od furlvvdqfh gìfrxoh ghv jdlqv
gh surgxfwlylwì hqjhqguìv sdu od vsìfldolvdwlrq surjuhvvlyh ghv djhqwv1 Od
gl�ìuhqfh hvvhqwlhooh gh fh prgëoh dyhf fhoxl gh \dqj hw Eruodqg hvw txh oh
qrpeuh gh wåfkhv q*hvw sdv grqqì ã sulrul pdlv dxjphqwh dyhf o*dssdulwlrq
gh qrxyhdx{ elhqv1 Gh soxv/ oh pìfdqlvph gh od furlvvdqfh q*hvw sdv od vsì0
fldolvdwlrq ghv djhqwv pdlv uhsrvh vxu ohv jdlqv gh surgxfwlylwì hqjhqguìv sdu
od gl�ìuhqfldwlrq ghv elhqv fdslwdx{ xwlolvìv gdqv o*ìfrqrplh/ frpph gdqv
Urphu ^4<<3`1
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O*ìyroxwlrq gx qrpeuh gh elhqv fdslwdx{ glvwlqjxh dxvvl fh prgëoh gx
prgëoh gh Ehfnhu hw Pxusk| ^4<<5` txl prgìolvhqw od glylvlrq gx wudydlo sdu oh
wudydlo hq ìtxlsh1 Frpph fhooh0fl hvw gìwhuplqìh sdu ohv frþwv gh frruglqdwlrq
hw o*dffxpxodwlrq gh fdslwdo kxpdlq/ lov wurxyhqw txh oh fdslwdo kxpdlq hvw
xq gìwhuplqdqw irqgdphqwdo gh od glylvlrq gx wudydlo hw gh od furlvdqfh1 Rq
prqwuh lfl txh od g|qdpltxh whfkqrorjltxh vx!w ã hqjhqguhu od furlvvdqfh
vdqv vxssrvhu o*dffxpxodwlrq gh fdslwdo kxpdlq1

Nhoo| ^4<<:` prqwuh gdqv xq fdv jìqìudo txh od ylvlrq gh Vplwk gh od
furlvvdqfh hqjhqguh xq surfhvvxv glvfrqwlqx gh furlvvdqfh dyhf h�hw gh vhxlo1
Fh prgëoh srvvëgh fhwwh sursulìwì vrxv od iruph g*xqh wudssh ã sdxyuhwì1
Xqh wdlooh gx pdufkì plqlpxp hvw qìfhvvdluh srxu shuphwwuh xqh furlvvdqfh
dxwr0hqwuhwhqxh1

Oh prgëoh dyhf xq pdufkì gx wudydlo frqfxuuhqwlho hqjhqguh ghx{ uìvxo0
wdwv sulqflsdx{1 Oh suhplhu frqfhuqh o*h{lvwhqfh gh irqfwlrq gh surgxfwlrq
vhfwrulhooh ã uhqghphqwv furlvvdqwv/ vdqv txh fhv uhqghphqwv dssdudlvvhqw dx
qlyhdx gh od �uph1 O*dssdulwlrq gh uhqghphqwv furlvvdqwv oruvtxh oh qlyhdx
g*djjuìjdwlrq dxjphqwh gh od �uph dx vhfwhxu hvw qrwì sdu Edvx hw Ihuqdog
^4<<:`1 Oh prgëoh prqwuh txh fh uìvxowdw ylhqw gh o*dssdulwlrq hqgrjëqh gh
qrxyhdx elhqv fdslwdx{1 Dx qlyhdx pdfurìfrqrpltxh fhshqgdqw/ oh prgëoh
frpsohw gh furlvvdqfh hqgrjëqh qh suìvhqwh sdv g*h�hwv g*ìfkhooh txdqw ã od
srsxodwlrq1 Oh wdx{ gh furlvvdqfh gh o*ìfrqrplh gìshqg gx wdx{ gh furlvvdqfh
gh od srsxodwlrq hw qrq gh vd wdlooh1 Fhooh0fl q*d tx*xq h�hw wudqvlwrluh vxu
oh wdx{ gh furlvvdqfh1 O*ìwxgh gh o*doorfdwlrq gx sodql�fdwhxu fhqwudo prqwuh
txh o*ìtxloleuh gìfhqwudolvì d xq wdx{ gh furlvvdqfh gh orqj whuph txl hvw rs0
wlpdo/ pdlv xqh g|qdpltxh wudqvlwrluh qrq rswlpdoh1 Fh uìvxowdw vh uhwurxyh
gdqv oh prgëoh gh Vhjhuvwurp ^4<<;`1 Rq prqwuh sdu dloohxuv txh o*ìfrqrplh
gìfhqwudolvìh doorxh wurs shx gh uhvvrxufhv ã od frruglqdwlrq gh od glylvlrq
gx wudydlo1

Gdqv xqh suhplëuh vhfwlrq/ qrxv prgìolvrqv od glylvlrq gx wudydlo gdqv
xqh �uph1 Od vhfrqgh vhfwlrq prgìolvh o*dssdulwlrq gh qrxyhoohv �uphv hq
ìtxloleuh sduwlho1 Od wurlvlëph vhfwlrq suìvhqwh oh prgëoh gh furlvvdqfh hq0
grjëqh1 Fh prgëoh hvw g*derug ìwxglì dyhf xq pdufkì gx wudydlo frpsìwlwli/
sxlv hq suìvhqfh gh qìjrfldwlrqv vdoduldohv dx vhlq gh fkdtxh hqwuhsulvh1 Od
ghuqlëuh vhfwlrq ìwxglh oh surjudpph gx sodql�fdwhxu fhqwudo1 Od frqfoxvlrq
uìvxph ohv uìvxowdwv1

7



5 Glylvlrq gx wudydlo dx vhlq ghv �uphv1

O*xwlolwì ghv pìqdjhv gìshqg olqìdluhphqw gh ohxu frqvrppdwlrq1 Ohxu
xwlolwì lqwhuwhpsruhooh v*ìfulw
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�'f

q�S�

dyhf q ' E� n o�3�1 Od frqvwdqwh o hvw oh wdx{ gh suìiìuhqfh srxu oh suìvhqw1
S� hvw od frqvrppdwlrq wrwdoh gh od srsxodwlrq1 D od sìulrgh |/ fhooh0fl hvw gh
wdlooh u| hw furñw ã xq wdx{ � frqvwdqw1

Od surgxfwlrq gx elhq �qdo gìshqg g*xq frqwlqxxp gh orqjxhxu 6 gh
elhqv lqwhupìgldluhv1 Od irqfwlrq gh surgxfwlrq gx elhq �qdo hvw ã uhqghphqwv
gìfurlvvdqwv
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Hq suhqdqw oh sul{ gx elhq �qdo frpph qxpìudluh/ hw hq qrwdqw �� oh
sul{ gx elhq lqwhupìgldluh �/ oh surjudpph gx surgxfwhxu gx elhq �qdo hvw
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� _� � ��^�/ fh txl grqqh od irqfwlrq gh ghpdqgh lqyhuvh srxu
ohv 6 surgxfwhxuv gh elhqv lqwhupìgldluhv
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Fkdtxh �uph txl surgxlw xq elhq lqwhupìgldluh fkrlvlw vd glylvlrq gx wud0
ydlo1 Xqh �uph shxw surgxluh dyhf xqh vhxoh wåfkh1 Od irqfwlrq gh surgxfwlrq
ã uhqghphqwv frqvwdqwv suhqg od iruph sE%� ' %c rü % hvw od txdqwlwì gh wud0
ydlo doorxìh ã fhwwh wåfkh1 Od txdqwlwì surgxlwh ^ hvw grqf vlpsohphqw ^ ' %�
Od wåfkh xqltxh shxw íwuh glylvìh hq xq frqwlqxxp gh wåfkhv gh orqjxhxu
?1 Oh sdudpëwuh ? vhud frqvwdqw hw h{rjëqh gdqv wrxw oh prgëoh1 Fkdtxh
wåfkh vh glylvhud grqf gh od píph pdqlëuh1 Od surgxfwlrq hvw pdlqwhqdqw
xqh irqfwlrq gx whpsv doorxì ã fkdtxh vrxv wåfkh %� dyhf � � � � ? =
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Ohv gl�ìuhqwhv wåfkhv vh frpelqhqw dyhf xqh ìodvwlflwì gh vxevwlwxwlrq
frqvwdqwh1 Vxlwh dx{ wudydx{ gh Eìqdvv| +4<<9,/ � hvw od phvxuh fruuhfwh gh
o*lq xhqfh gh od glylvlrq gx wudydlo vxu od surgxfwlylwì gx wudydlo1 Hq h�hw/
oruvtxh oh wudydlo q*hvw sdv glylvì/ od txdqwlwì surgxlwh sdu xqh xqlwì gh whpsv
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hvw �1 Dsuëv od glylvlrq gx wudydlo/ od surgxfwlrq od soxv judqgh hvw rewhqxh
hq doorxdqw �*? xqlwì gh wudydlo ã fkdtxh wåfkh1 Od txdqwlwì surgxlwh sdu xqh
xqlwì gh whpsv hvw doruv ?� : �� Ohv jdlqv vrqw g*dxwdqw soxv judqgv txh ?
hvw judqg hw txh � hvw judqg1 Od glylvlrq gx wudydlo hvw glwh ã o*ruguh �1

Fhwwh iruph gh glylvlrq gx wudydlo prgìolvh hq píph whpsv od vxeglylvlrq
g*xqh wåfkh hq ? wåfkhv gl�ìuhqwhv/ hw o*dssdulwlrq g*xq gìwrxu gh surgxfwlrq1
Srxu uhsuhqguh od pìwdskruh gh \rxqj+4<5;,/ vl od wåfkh hvw gh sodqwhu xq
erxw gh pìwdo/ fh txh o*rq idlvdlw dyhf ghv pr|hqv vrppdluhv/ od glylvlrq hq
vrxv wåfkh shxw íwuh gh ideultxhu xq pduwhdx/ hw gh wudqviruphu oh erxw gh
pìwdo hq forx/ hwf111 Ohv qrxyhoohv wåfkhv qh vrqw sdv irufìphqw lqfoxvhv gdqv
od wåfkh txh o*rq glylvh1 Dlqvl/ vl o*rq dffhswh od frqfhswlrq gh \rxqj gh od
glylvlrq gx wudydlo/ frpph lqfrusrudwlrq gdqv gh qrxyhdx{ remhwv/ oh whuph
gh � vxeglylvlrq gx wudydlo � shxw íwuh wurpshxu/ fdu gdqv od glylvlrq gx
wudydlo dssdudñw gh qrxyhoohv wåfkhv txl q*h{lvwdlhqw sdv dxsdudydqw1

Od glylvlrq gx wudydlo ã o*ruguh 2 frqvlvwh hq od glylvlrq gh fkdtxh wåfkh
%� hq xq frqwlqxxp gh ? wåfkhv1 Fhod shxw íwuh uhsuìvhqwì iruphoohphqw

sdu %� ' ?�3 �
r3�

�U ?

&'f
%

r3�
r

�c& _&
� r

r3�

1 Od irqfwlrq gh surgxfwlrq ghylhqw ^ '

?2E�3
�

r3��
�U ?

�'f

U ?

&'f
%

r3�
r

�c& _� _&
� r

r3�

1 Od glylvlrq gx wudydlo ã o*ruguh R hvw od

glylvlrq gh fkdtxh wåfkh hq vrxv wåfkhv R irlv1 Od irqfwlrq gh surgxfwlrq
gìshqg doruv gh ?R whuphv/ txl vrqw ohv whpsv gh wudydlo doorxìv dx{ ?R wåfkhv/

hw hvw ìjdoh ã ^ ' ?RE�3 �
r3��

�U ?

��'f
���
U ?

�R'f
%

r3�
r

��c���c�R
_��c ���_�R

� r
r3�

� Hq xwlolvdqw

xq vhxo lqglfh

^ ' ?RE�3 �
r3��

�] ?R

f

%
r3�
r

� _�

� r
r3�

+6,

Od glylvlrq gx wudydlo dxjphqwh od surgxfwlylwì gx wudydlo/ pdlv hooh qh
shxw vh idluh vdqv frþwv1 Srxu Frdvh +4<6:, od irqfwlrq g*rujdqlvdwlrq gh
o*hqwuhsuhqhxu frqqdñw ghv uhqghphqwv gìfurlvvdqwv1 O*ìfrqrplh gh o*lqiru0
pdwlrq prqwuh txh fhv frþwv vrqw lqgxlwv sdu oh sureoëph gh o*dtxlvlwlrq hw
gh od flufxodwlrq gh o*lqirupdwlrq gdqv o*hqwuhsulvh+ Erowrq hw Ghzdwulsrqw
+4<<7,,1

Ohv frþwv g*rujdqlvdwlrq hw gh jhvwlrq gh o*lqirupdwlrq vrqw uhsuìvhqwìv
sdu xqh irqfwlrq furlvvdqwh gh od glylvlrq gx wudydlo gh od iruph �E? n ��R1
O*lqwxlwlrq ìfrqrpltxh gh fhwwh h{suhvvlrq hvw od vxlydqwh = srxu fkdtxh wåfkh
h�hfwxìh/ lo | d xq whpsv pruw � qìfhvvdluh srxu dftxìulu ohv lqirupdwlrqv vxu
oh frqwhqx gh vrq wudydlo/ gh soxv/ xqh wåfkh vxssoìphqwdluh gh píph gxuìh
� hvw qìfhvvdluh srxu frrugrqqhu ohv dxwuhv wåfkhv1 Dlqvl ã fkdtxh glylvlrq oh
qrpeuh gh wåfkhv frqvdfuìhv ã o*rujdqlvdwlrq hvw pxowlsolìh sdu ?n�1 Frpph
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fkdfxqh g*hooh gxuh xq whpsv �/ rq uhwurxyh o*h{suhvvlrq �E?n��R1 Oh prgëoh
qh gìshqg sdv gh fhwwh k|srwkëvh1 Q*lpsruwh txho frþw gh frruglqdwlrq gh
od iruph �6R/ dyhf 6 : ? derxwlw dx{ píphv uìvxowdwv

Hq qrwdqw R� od glylvlrq lqwhuqh gx wudydlo ghv �uphv txl yhqghq ohv elhqv
lqwhupìgldluhv/ oh sur�w g*xqh hqwuhsulvh dx vhlq gx frqwlqxxp hvw

ZER�c %�� ' � E^�^ �

] ?R�

f

%�� _�� ��E?n ��R� rü f � � � ?R�

dyhf od irqfwlrq gh surgxfwlrq +6, hw od irqfwlrq gh ghpdqgh lqyhuvh +5,1
Oh vdodluh krudluh � hvw frppxq ã wrxv ohv vdodulìv1 Od pd{lplvdwlrq gx
sur�w 4@ Rc%� ZER�c %��c f � � � ?R gìwhuplqh ohv ghpdqghv gh wudydlo %�
srxu fkdtxh wåfkh hw od surirqghxu R� gh od glylvlrq gx wudydlo

%� ' �3r
�
r� �

r

�2r

?R�E�Er3��3�� +7,

Oh whpsv gh wudydlo doorxì ã fkdtxh wåfkh hvw grqf oh píph1 Od pd{lplvdwlrq
hq irqfwlrq gh od glylvlrq lqwhuqh gx wudydlo grqqh/ hq xwlolvdqw o*ìtxdwlrq
suìfìghqwh/ �

?n �

?�Er3��

�R�

'
�

�
�

�
r� �

r

�2r

�3r
*??

*?E?n ��
+8,

Ohv frqglwlrqv gh vhfrqg ruguh lpsrvh �Er��� *?? 	 *??n�1 Oh whuph gh
jdxfkh gh o*ìtxdwlrq +8, hvw grqf xqh irqfwlrq furlvvdqwh gh R�1 Od glylvlrq
gx wudydlo hvw xqh irqfwlrq gìfurlvvdqwh gx frþw gx wudydlo � hw gx frþw gh
glylvlrq gx wudydlo �1

Ohv ghx{ ìtxdwlrqv suìfìghqwhv shuphwwhqw gh fdofxohu oh udwlr � gx
qrpeuh gh wudydloohxuv frqvdfuìv ã od surgxfwlrq vxu oh qrpeuh gh wudydloohxuv
frqvdfuìv ã o*rujdqlvdwlrq gdqv fkdtxh �uph =

� '
?R�%

�E?n ��R�
'

�

�

*?E?n ��

*??

Dlqvl soxv od glylvlrq gx wudydlo dxjphqwh od surgxfwlylwì/ f*hvw ã gluh soxv �
hvw judqg/ soxv od txdqwlwì gh wudydlo doorxì ã od od frruglqdwlrq hw od jhvwlrq
gh o*lqirupdwlrq hvw lpsruwdqwh1 Ohv ìtxdwlrqv +7,/ +6, hw +5, shuphwwhqw gh
fdofxohu oh sul{

� '
r

r� �
?3R���

:



Oh sul{ g*xq elhq lqwhupìgldluh hvw sursruwlrqqhooh dx frþw xqlwdluh gx
wudydlo1 Lo gìshqg qìjdwlyhphqw gh o*h�hw gh od glylvlrq gx wudydlo vxu od
surgxfwlylwì/ �1 Ohv jdlqv gh surgxfwlylwì vh uìshufxwhqw dlqvl hq xqh edlvvh
ghv sul{1 Oh whuph r

r3�
uhsuìvhqwh oh srxyrlu gh prqrsroh gx surgxfwhxu

lqwhupìgldluh1
Pduvkdoo +4<53, srvh xqh glvwlqfwlrq fìoëeuh hqwuh ohv uhqghphqwv lqwhuqhv

ã od �uph hw ohv uhqghphqwv h{whuqhv ã od �uph pdlv lqwhuqhv dx vhfwhxu lqgxv0
wulho1 Qrxv dyrqv mxvtx*ã suìvhqw prgìolvì ohv suhplhuv1 Od vhfwlrq vxlydqwh
prgìolvh ohv vhfrqgv1 Fhx{0fl yrqw íwuh hqjhqguìv sdu od prgl�fdwlrq gh od gl0
ylvlrq gx wudydlo ã o*ìfkhooh pdfurìfrqrpltxh/ olìh ã o*dssdulwlrq gh qrxyhoohv
�uphv1

6 Glylvlrq pdfurìfrqrpltxh gx wudydlo1

Od glylvlrq lqwhuqh gx wudydlo/ prgìolvìh gdqv od vhfwlrq suìfìghqwh/ hq0
jhqguh ghv rssruwxqlwìv gh sur�w txl shuphwwhqw ã gh qrxyhoohv �uphv gh
yhqguh ghv elhqv fdslwdx{1 Vxlydqw Dgdp Vplwk ohv rssruwxqlwìv gh sur�wv
fruuhvsrqghqw ã od srvvlelolwì gh yhqguh ghv elhqv uìdolvdqw ohv gl�ìuhqwhv
wåfkhv gh o*ìfrqrplh h�hfwxìhv dxsdudydqw sdu ghv wudydloohxuv1 Ohv qrxyhoohv
�uphv glylvhqw hoohv0píphv oh wudydlo hq ohxu vhlq/ hqjhqgudqw dlqvl g*dxwuhv
rssruwxqlwìv gh sur�wv1 Dlqvl ghv �uphv dssdudlvvhqw vxffhvvlyhphqw srxu
surgxluh gh qrxyhdx{ elhqv fdslwdx{/ doorqjhdqw ohv gìwrxuv gh surgxfwlrq1
Ohv qrxyhoohv �uphv surgxlvhqw ghv pdfklqhv txl lqfrusruhqw ohv wåfkhv uìd0
olvìv dxsdudydqw sdu ohv vdodulìv1 Oh wudydlo q*hvw sdv vhxohphqw glylvì dx vhlq
gh od �uph/ pdlv dxvvl hqwuh �uphv sdu o*lqwhupìgldluh gh od vwuxfwxuh ghv
sul{ uhodwliv1

Fhwwh vhfwlrq prqwuh tx*hq ìtxloleuh sduwlho/ vdodluh � hw uhyhqx - �{ìv/
od vwuxfwxuh gh o*ìfrqrplh vh gìyhorssh gh od pdqlëuh vxlydqwh = od glylvlrq gx
wudydlo ghv �uphv gìfurñw dyhf od surirqghxu gh od glylvlrq h{whuqh gx wudydlo
hw fhooh0fl v*duuíwh ã xqh ydohxu |4@ grqw qrxv ìwxglrqv ohv sursulìwìv1

Xqh �uph hvw glwh ã o*ruguh | gdqv od glylvlrq h{whuqh gx wudydlo oruvtxh oh
qrpeuh gh elhqv fdslwdx{ hqwuh od �uph hw od �uph surgxlvdqw oh elhq �qdo
hvw |1 Od �uph surgxlvdqw oh elhq �qdo hvw grqf ã o*rguh f� Vl od glylvlrq
h{whuqh hvw ã o*ruguh |/ ohv �uphv gh udqj | vrqw ohv ghuqlëuhv/ hw ohv �uphv
txl vh fuìhqw srxu yhqguh ghv elhqv fdslwdx{ dx{ �uphv gh udqj | vrqw gh
udqj | n �1 Oh surfhvvxv g*dssdulwlrq gh qrxyhoohv �uphv hvw oh vxlydqw = vl
od glylvlrq lqwhuqh gx wudydlo ghv �uphv gh udqj | hvw R|c hoohv surgxlvhqw
dyhf ghv wudydloohxuv h{ìfxwdqw xq frqwlqxxp ?R| gh wåfkhv1 4 Srxu fkdtxh

4Qrxv srxyrqv lqglfhu ohv �uphv sdu ohxu vhxoh sodfh gdqv od glylvlrq h{whuqh gx wudydlo/

fdu qrxv prqwurqv tx*hoohv rqw oh píph surjudpph hw fkrlvlvvhqw grqf od píph glylvlrq

;
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Ilj1 4= Wdlooh ghv �uphv ã uhyhqx �{ì1

�uph gh udqj | xq frqwlqxxp gh ?R| qrxyhoohv �uphv dssdudlvvhqw1 Fkdfxqh
g*hoohv surgxlw xq elhq fdslwdo txl uhpsodfh xq wudydloohxu uìdolvdqw xqh wåfkh
suìflvh1 Ohv �uphv gh udqj | surgxlvhqw pdlqwhqdqw dyhf ghv elhqv fdslwdx{
hw ìfrqrplvhqw ohxuv frþwv g*lqirupdwlrq1 Ohv �uphv surgxlvdqw ohv elhqv
fdslwdx{ vrqw wrxwhv gl�ìuhqwhv hw yhqghqw xq elhq uìdolvdqw xqh wåfkh suìflvh1
Ohv elhqv lqwhupìgldluhv vrqw hqwlëuhphqw frqvrppìv gdqv od sìulrgh1

Fh prgëoh v*ìorljqh lfl gh prgëohv gh furlvvdqfh sdu U)G1 Hq h�hw/ fhx{0
fl ihudlhqw gìshqguh oh qrpeuh gh qrxyhoohv hqwuhsulvhv vhxohphqw gh o*h�ruw
gh uhfkhufkh1 Oh prgëoh qh irupdolvh sdv fh pìfdqlvph srxu ìwxglhu o*lgìh
g*rssruwxqlwìv g*lqqrydwlrq1 Lo vh frqfhqwuh vxu oh pìfdqlvph g*dxjphqwd0

lqwhuqh gx wudydlo hw ohv píphv txdqwlwìv1

<



wlrq ghv gìwrxuv gh surgxfwlrq hw o*k|srwkëvh txh wrxwhv ohv rssruwxqlwìv gh
sur�wv vrqw vdwlvidlwhv hvw xwlolvìh hq suhplëuh dssur{lpdwlrq srxu vlpsol�hu
o*h{srvlwlrq1 Rq vxssrvh grqf txh oh sur�w ghv �uphv hvw od uìpxqìudwlrq gh
o*h�ruw gh uhfkhufkh hw gìyhorsshphqw1

Oruvtxh ghv �uphv gh udqj | n � dssdudlvvhqw/ ohv �uphv gh udqj | txl
surgxlvdlhqw dyhf gx wudydlo dfkëwhqw pdlqwhqdqw ghv elhqv fdslwdx{ txl vrqw
prlqv fkhuv txh oh frþw gx wudydlo1 Oh sul{ ghv lqsxwv ghv �uphv gh udqj |
glplqxh/ hoohv prgl�hqw doruv ohxu sul{/ fkdqjhdqw dlqvl oh sul{ ghv lqsxwv ghv
�uphv gh udqj |��1 Gh surfkh hq surfkh o*hqvhpeoh gh od vwuxfwxuh ghv sul{
uhodwliv vh prgl�h dsuëv o*duulyìh gh qrxyhoohv �uphv1

Dlqvl/ srxu uhsuìuhu xqh �uph gdqv od glylvlrq gx wudydlo gh o*ìfrqrplh/
qrxv dyrqv ehvrlq gh ghx{ lqglfhv1 Oh suhplhu lqglfh , vlwxh od surirqghxu
gh o*hqwuhsulvh gdqv od glylvlrq h{whuqh gx wudydlo1 F*hvw xq lqglfh vwdwltxh
txl sdufrxuw od vwuxfwxuh surgxfwlyh1 Oh vhfrqg lqglfh | gìfulw od surirqghxu
gh od glylvlrq h{whuqh gx wudydlo1 Qìfhvvdluhphqw , � |� Oh suhplhu lqglfh ,
gìwhuplqh od ghpdqgh yxh sdu xqh �uph/ oh vhfrqg lqglfh | gìwhuplqh oh sul{
gh vhv lqsxwv1

�,c| c Z,c| c ^,c| vrqw uhvshfwlyhphqw oh sul{/ oh sur�w hw od surgxfwlrq ghv
�uphv gh udqj , oruvtxh od surirqghxu wrwdoh gh od glylvlrq gx wudydlo hvw |1
Dlqvl �fc|/ txl hvw oh sul{ txh yrlw oh frqvrppdwhxu �qdo/ hvw xwlolvì frpph
qxpìudluh hw hvw grqf ìjdo ã �1 R,c| hvw od glylvlrq lqwhuqh gx wudydlo ghv �uphv
gh udqj , oruvtxh od glylvlrq h{whuqh gx wudydlo hvw |1 Hq�q/ od irqfwlrq gh
ghpdqgh lqyhuvh tx*dqwlflshqw ohv �uphv gh udqj , hvw qrwìh �,E^��

Dlqvl ohv �uphv gh udqj , oruvtxh od glylvlrq h{whuqh gx wudydlo hvw | pd{l0
plvh ohxu sur�w/ txl v*ìfulw
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Od irqfwlrq gh surgxfwlrq hvw pdlqwhqdqw
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+9,

Od pd{lplvdwlrq gx sur�w vh idlw vhxohphqw vxu ohv txdqwlwìv ^� fdu od �uph
qh shxw soxv glylvhu oh wudydlo dyhf vhv pdfklqhv1 Od irqfwlrq gh surgxfwlrq
q*xwlolvh grqf soxv gh wudydlo1 Fhwwh k|srwkëvh q*hvw sdv hvvhqwlhooh hw hvw
xwlolvìh srxu vlpsol�hu ohv fdofxov1 O*k|srwkëvh lpsruwdqwh hvw txh/ xqh irlv
txh ohv �uphv surgxlvhqw dyhf ghv elhqv lqwhupìglduhv/ od glylvlrq gx wudydlo
hvw gìwhuplqìh sdu o*xwlolvdwlrq gh fhv elhqv1 Fhwwh k|srwkëvh shuphw gh vh
frqfhqwuhu vxu od glphqvlrq yhuwlfdoh gh od g|qdpltxh gh od glylvlrq gx wudydlo
hw g*ìwxglhu vrq lq xhqfh vxu od furlvvdqfh1
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Od uìvroxwlrq gh fh surjudpph grqqh od ghpdqgh ghv �uphv gh udqj ,
srxu od surgxfwlrq ghv �uphv gh udqj ,n� oruvtxh ohxu sul{ hvw � / grqf dxvvl
od irqfwlrq gh ghpdqgh lqyhuvh �,n�E^�1 Od gìwhuplqdwlrq ghv irqfwlrqv gh
ghpdqgh lqyhuvh vh idlw sdu uìfxuuhqfh1

Ohpph � = Ohv �uphv gh udqj | � � yrlhqw xqh irqfwlrq gh ghpdqgh
lqyhuvh gh od iruph =

�|E^� ' ?E�
r3�
r
3
�
r��|3�

�
r� �

r

�|

^3
�
r +:,

dyhf �| '
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&'� R&1 Hoohv fkrlvlvvhqw xqh glylvlrq gx wudydlo R|�
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Gìprqvwudwlrq = Od vhfwlrq suìfìghqwh prqwuh txh oh ohpph hvw yudl ã
o*ruguh �1 Vxssrvrqv txh oh ohpph vrlw yudl ã o*ruguh |1 Oh surjudpph ghv
�uphv whuplqdohv/ gh udqj | hvw doruv
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Dyhf od irqfwlrq gh ghpdqgh +:, hw od irqfwlrq gh surgxfwlrq +6, 1 Ohv frqgl0
wlrqv gx suhplhu ruguh grqqhqw dsuëv txhotxhv fdofxov
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O*duulyìh ghv �uphv gh udqj | n � hqwudñqhqw xqh vxevwlwxwlrq ghv wud0
ydloohxuv sdu ohv pdfklqhv vl ohxu sul{ oh shuphw1 Vl �� hvw oh sul{ gx elhq
fdslwdo txl suhqg od sodfh gx wudydlo uìdolvì vxu od wåfkh � gdqv od �uph gh
udqj |/ oh surjudpph gh od �uph ghylhqw
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Od irqfwlrq gh surgxfwlrq hvw pdlqwhqdqw ^| ' ?RE�3 �
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Sdu o*k|srwkëvh gh uìfxuuhqfh/ od irqfwlrq gh ghpdqgh lqyhuvh hvw +:,1 Od
pd{lplvdwlrq gx sur�w ghv �uphv gh udqj | grqqh ohv irqfwlrqv gh ghpdqgh

^_� '

�
r� �

r

�rE|n��

?E�Er3��3���|�3r
� +45,

Ohv �uphv gh udqj |n� txl surgxlvhqw ã xq sul{ �� /f � � � ?R| yrlhqw grqf
xqh irqfwlrq gh ghpdqgh lqyhuvh
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Ohv fdofxov txl rqw shuphlv gh wurxyhu +44, prqwuh txh +;, hvw yudl ã o*ruguh
| n �1 Fh txl prqwuh txh oh ohpph hvw yudl dx udqj | n �1 Sdu uìfxuuhqfh oh
uìvxowdw hvw grqf yudl ã wrxv ohv ruguhv1 �

Od irqfwlrq gh ghpdqgh yxh sdu ohv qrxyhoohv �uphv hvw od irqfwlrq gh
ghpdqgh yxh sdu ohv �uphv gh udqj gluhfwhphqw lqiìulhxu/ pxowlsolì sdu xqh
frqvwdqwh r3�

r
lqiìulhxuh ã �/ fh txl hvw od fdxvh gh od gìfurlvvdqfh gh od

glylvlrq lqwhuqh gx wudydlo dyhf oh udqj gh od �uph1 Frpph gdqv od vhfwlrq
suìfìghqwh/ hooh ylhqw gh od frqfxuuhqfh prqrsrolvwltxh ghv �uphv1

Oh ohpph suìfìghqw shuphw gh gìwhuplqhu o*hqvhpeoh gh od vwuxfwxuh ghv
sul{ uhodwliv hw gh vrq ìyroxwlrq dyhf od glylvlrq gx wudydlo1

Ohpph 5 = Ohv sul{ gìflgìv sdu ohv �uphv reìlvvhqw ã o* ìtxdwlrq gh
uìfxuuhqfh vxlydqwh/ rü | n � hvw od surirqghxu gh od glylvlrq h{whuqh gx
wudydlo1
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Vl od �uph hvw od ghuqlëuh/ oh sul{ tx*hooh fkrlvlw hvw = �|n�c|n� '
�
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R|n��1
O*doorqjhphqw g*xqh xqlwì gh od surirqghxu gx wudydlo prgl�h oh sul{ txh �{h
xqh hqwuhsulvh gh udqj , gh od pdqlëuh vxlydqwh
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Gìprqvwudwlrq = O*ìtxdwlrq +<, grqqh od ghpdqgh gh wudydlo srxu fkdtxh
wåfkh1 O*h{suhvvlrq gh od irqfwlrq gh surgxfwlrq +6, hw gh od irqfwlrq gh
ghpdqgh lqyhuvh +:, shuphwwhqw g*h{sulphu oh sul{ �{ì sdu ohv �uphv gh udqj
|n �/ oruvtx*hoohv vrqw ohv ghuqlëuhv gdqv od glylvlrq h{whuqh gx wudydlo1

�|n�c|n� '

�
r

r� �

�
?3�R|� +47,
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Wrxwhv ohv �uphv gh udqj |n� gìflghqw grqf gx píph sul{1 Hq fdofxodqw
od surgxfwlrq dyhf ohv ìtxdwlrqv +9, hw +45,/ hw hq xwlolvdqw +:,/ o*rq shxw
gìwhuplqhu oh sul{ �{ì sdu ohv �uphv gh udqj | hq irqfwlrq gx sul{ �{ì sdu
ohv �uphv gh udqj |n �1

�|c|n� '

�
r

r� �

�
?3�R|�|n�c|n� +48,

O*duulyìh gh qrxyhoohv �uphv qh fkdqjhqw sdv oh surjudpph ghv �uphv suì0
h{lvwdqwhv/ vdxi srxu ohv ghuqlëuhv1 Dlqvl/ oh sul{ �{ì gìshqg gh od píph
pdqlëuh gx sul{ ghv lqsxwv1 Dlqvl o*rq shxw gluhfwhphqw ìfuluh/ hq xwlolvdqw
+48,

;, 	 |c �,c|n� '
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r
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?3�R|n��,n�c|n� +49,

Dyhf +46, hw +47,/ rq prqwuh �,c| '
�

r
r3�

�|n�3,
?
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|S

&',

R&
�1 Dyhf +49, hw +47,

rq prqwuh �,c|n� '
�

r
r3�

�|n23,
?
3�

|n�S

&',

R&
�� Fhv ghx{ ìtxdwlrqv shuphwwhqw gh

gìprqwuhu od ghuqlëuh ìtxdwlrq gx ohpph1 �
O*ìtxdwlrq +47, prqwuh txh od glylvlrq gx wudydlo gdqv xqh �uph qh shxw

íwuh lqiìulhxuh ã xqh frqvwdqwh R4�? gì�qlh sdu
�

r
r3�

�
?3�R4�? ' �/ Vrlw

R4�? '
*?
�

r
r3�

�
� *??

Hq h�hw vl R| 	 R4�? doruv oh sul{ fkdujì sdu od �uph hvw vxsìulhxu dx
vdodluh krudluh � hw dxfxqh �uph q*dfkëwh doruv oh elhq surgxlw1

O*ìtxdwlrq +46, prqwuh txh od frqglwlrq R| 	 R4�? lpsoltxh txh oh sul{
gìflgì sdu xqh �uph hvw lqiìulhxu dx sul{ gh vhv lqsxwv1 Oh sul{ hvw g*dxwdqw
soxv idleoh txh od glylvlrq lqwhuqh gx wudydlo hvw judqgh1 Hq h�hw/ soxv fhooh0fl
hvw lpsruwdqwh/ soxv ohv jdlqv gh surgxfwlylwì vrqw lpsruwdqwv1 Od �uph d
doruv lqwìuíw ã dxjphqwhu vd surgxfwlrq/ grqf ã edlvvhu vhv sul{/ srxu yhqguh
soxv1 Dlqvl/ od gl�ìuhqfh gh sul{ hqwuh xq lqsxw gh udqj | hw xq lqsxw gh
udqj |n� hvw xqh irqfwlrq furlvvdqwh gh od glylvlrq gx wudydlo gdqv ohv �uphv
gh udqj |1 Frpph frqvìtxhqfh/ oh sul{ ghv elhqv fdslwdx{ hvw xqh irqfwlrq
furlvvdqwh gh ohxu udqj gdqv od glylvlrq h{whuqh gx wudydlo1 Soxv ohxu udqj
hvw judqg/ soxv ohxu ghpdqgh hvw idleoh/ ohv �uphv h{sorlwhqw grqf shx ohxuv
uhqghphqwv furlvvdqwv1

Od ghuqlëuh ìtxdwlrq prqwuh o*ìyroxwlrq gx v|vwëph gh sul{ oruvtxh od
glylvlrq h{whuqh gx wudydlo dxjphqwh1 Ohv qrxyhoohv �uphv gh udqj | n � lq0
gxlvhqw xqh edlvvh gx frþwv ghv lqsxwv srxu ohv �uphv gh udqj | g*xq udssruw
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�|n�c|n�*� 	 �� Fhwwh edlvvh ghv sul{ vh sursdjh gdqv wrxwh o*ìfrqrplh1 Hq
h�hw/ wrxwhv ohv �uphv uìgxlvhqw ohxu sul{ gx píph udssruw �,c|n�*�,c| txl hvw
ìjdo ã od edlvvh lqlwldoh gx frþw ghv lqsxwv �|n�c|n�*�1 Qrxv srxyrqv pdlqwh0
qdqw gìprqwuhu oh uìvxowdw sulqflsdo gh fhwwh vhfwlrq1 Hq h�hw/ o*ìtxdwlrq +;,
hvw od irqfwlrq gh uìfxuuhqfh txh yìul�h od glylvlrq lqwhuqh gx wudydlo

�
?n �
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�R|
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�

�
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*?E?n ��
�3r

�
r� �

r

�rE|n��

?E�Er3��3���| +4:,

Hq glylvdqw fhwwh ìjdolwì hq | n � sdu fhooh hq |/ rq wurxyh o*ìtxdwlrq gh
uìfxuuhqfh

R|n� E*? E?n ��� �Er� �� *??� ' �r *?
r

r� �
n *?

?n �

?
R|

Fhwwh ìtxdwlrq prqwuh tx*lo h{lvwh xq vhxlo

Rr ' r *?
r

r� �
* *??�Er3��3� +4;,

txl hvw o*ìtxloleuh lqvwdeoh gh fhwwh uìfxuuhqfh/ who txh vl R� 	 Rr doruv od
glylvlrq lqwhuqh gx wudydlo gìfurñw hw whqg yhuv 04/ hw vl R� : Rr doruv od
glylvlrq gx wudydlo dxjphqwh whqg yhuv n41 Fh vhxlo whqg yhuv o*lq�ql oruvtxh
�Er� �� whqg yhuv �

Rq sulyloìjlh gdqv fhwwh vhfwlrq oh fdv R� 	 Rr1 Hq h�hw/ oh vdodluh ìwdqw
frqvwdqw gdqv fhwwh vhfwlrq/ lo hvw luuìdolvwh gh frqvlgìuhu xq fdv rü oh qrpeuh
gh �uphv dxjphqwhqw frqwlqxphqw hw whqg yhuv o*lq�ql/ vdqv frqvlgluhu o*ìtxl0
oleuh gx pdufkì gx wudydlo1 Fhw ìtxloleuh hvw ìwxglì gdqv od vhfwlrq vxlydqwh1
Rq vh uhvwuhlqw grqf lfl dx fdv R� 	 Rr1

Rq yìul�h idflohphqw txh od vroxwlrq gh fhwwh uìfxuuhqfh hvw

R| ' @|3�R� � K

|32[
&'f

@& +4<,

dyhf @ ' *? ?n�
?
* *? E?n��

?�Er3��
: f hw K ' r *? r

r3�
* *? E?n��

?�Er3��
: f1 Od glylvlrq gx

wudydlo ghv �uphv gh udqj � hvw grqqìh sdu o*ìtxdwlrq +8,1 Oh judskh gh od
�jxuh suìfìghqwh fruuhvsrqg grqf dx fdv rü R� 	 Rr1 Od glylvlrq gx wudydlo
gìfurñw hw v*duuíwh hq idlw dx suhplhu udqj |4@ who txh R|4@ 	 R4�?1 Od
vroxwlrq +4<, prqwuh txh od glylvlrq lqwhuqh gh fkdtxh �uph/ gìfurñw oruvtxh
R� gìfurñw1 Dlqvl/ frpph R�coh udqj |4@ hvw xqh irqfwlrq gìfurlvvdqwh gh � hw
�� Fhfl vx!w ã gìprqwuhu od sursrvlwlrq vxlydqwh1
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Sursrvlwlrq 4 Vl R� 	 Rr/ dyhf Rr gì�ql sdu +4;,/ od glylvlrq lqwhuqh gx
wudydlo fkrlvlh sdu ohv �uphv gh udqj ,/ R, gìfurñw dyhf ,1 Od glylvlrq h{whuqh
gx wudydlo v*duuíwh ã xqh surirqghxu |4@ txl hvw xqh irqfwlrq gìfurlvvdqwh gx
frþw gh glylvlrq gx wudydlo � hw gx frþw gx wudydlo �1

Frpph od ghpdqgh uhqfrqwuìh sdu fkdtxh �uph hvw gìfurlvvdqwh dyhf
vrq udqj gdqv od glylvlrq h{whuqh gx wudydlo/ hw frpph od glylvlrq lqwhuqh gx
wudydlo hvw xqh phvxuh gh o*h{sorlwdwlrq ghv uhqghphqwv furlvvdqwv/ rq wurxyh
qdwxuhoohphqw txh od glylvlrq lqwhuqh gx wudydlo gìfurñw dyhf oh udqj ghv �uphv1
Frpph od glylvlrq gx wudydlo qh shxw íwuh lqiìulhxu ã R4�? od glylvlrq h{whuqh
v*duuíwh fdu lo q*| d soxv g*rssruwxqlwì gh sur�wv1 Gh soxv/ ohv vhqv gh yduldwlrq
vrqw lqwxlwliv1 Xqh dxjphqwdwlrq gx frþwv gx wudydlo hw gx frþw gh glylvlrq gx
wudydlo glplqxhqw ohv uhqghphqwv furlvvdqwv/ grqf oh fkrl{ gh glylvlrq lqwhuqh
gh fkdtxh �uph hw �qdohphqw od surirqghxu gh od glylvlrq h{whuqh gx wudydlo
|4@ 1 Frpph oh elhq �qdo d ìwì fkrlvl frpph qxpìudluh/ xqh glplqxwlrq gh
� shxw íwuh xqh glplqxwlrq gx vdodluh uìho rx xqh dxjphqwdwlrq gx sul{ gx
elhq �qdo1

Dlqvl/ vl od ghpdqgh dguhvvìh ã o*ìfrqrplh dxjphqwh oh sul{ gh yhqwh gx
elhq �qdo dxjphqwh fh txl ìtxlydxw gdqv oh prgëoh ã xqh edlvvh gh �1 Od
glylvlrq yhuwlfdoh gx wudydlo |4@ dxjphqwh doruv1 Rq uhwurxyh dlqvl oh uìvxowdw
gh Vwljohu +4<84, txl uholh oh ghjuì gh gìvlqwìjudwlrq yhuwlfdoh hw od ghpdqgh
dguhvvì ã xq vhfwhxu1 Hq h�hw/ srxu fhoxl0fl/ od furlvvdqfh g*xqh eudqfkh lq0
gxvwulhooh vh phvxuh ã od ylwhvvh gh gìvlqwìjudwlrq yhuwlfdoh1 Lqyhuvhphqw/ xqh
eudqfkh lqgxvwulhooh hq gìfolq vh frqfhqwuh yhuwlfdohphqw1 Lfl/ xqh eudqfkh
lqgxvwulhooh txl yrlw xqh ghpdqgh lpsruwdqwh d xqh glylvlrq h{whuqh gx wud0
ydlo soxv gìyhorssìh1 Od fuìdwlrq gh qrxyhdx{ elhqv fdslwdx{ d olhx dyhf od
fuìdwlrq gh qrxyhoohv wåfkhv1 Oh prgëoh hvw grqf frqiruph ã o*lqwxlwlrq gh
Vplwk txl uholh glylvlrq gx wudydlo/ lfl lqwhuqh hw h{whuqh/ hw wdlooh gx pdufkì1

Qrxv dyrqv mxvtx*ã suìvhqw prgìolvì o* duwlfxodwlrq hqwuh glylvlrq lqwhuqh
hw glylvlrq h{whuqh gx wudydlo hq frqvlgìudqw oh vdodluh frqvwdqw1 Fhshqgdqw/ oh
surfhvvxv gh glylvlrq gx wudydlo prgl�h od ghpdqgh gh wudydlo gh o*ìfrqrplh1
Rq v*dwwhqg grqf ã yrlu oh vdodluh ìyroxhu1 O*ìwxgh gh o*lq xhqfh gh od wdlooh
gh od srsxodwlrq vxu o*ìyroxwlrq ghv vdodluhv pìqh dx prgëoh gh furlvvdqfh
hqgrjëqh1

7 Glylvlrq gx wudydlo hw Furlvvdqfh hqgrjëqh

Hq ìtxloleuh sduwlho/ od vhfwlrq suìfìghqwh prqwuh txh od wdlooh ghv �uphv
gìfurñw dyhf od glylvlrq h{whuqh gx wudydlo1 Fhwwh vhfwlrq uhqg oh vdodluh hqgr0
jëqh1 Od wdlooh ghv �uphv whqg doruv yhuv xqh frqvwdqwh qrq qxooh oruvtxh oh
wdx{ gh furlvvdqfh gh od srsxodwlrq hvw srvlwli1 Fhwwh dxjphqwdwlrq frqwlqxh
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Offre de travailsalaire

profits
Revenu

Ilj1 5= Pìfdqlvph gh furlvvdqfh dxwr0hqwuhwhqxh1

ghv gìwrxuv gh surgxfwlrq shuphw xq wdx{ gh furlvvdqfh sdu wíwh srvlwli1 Oh
judskh vxlydqw prqwuh pdlqwhqdqw o*ìyroxwlrq gh o*ìfrqrplh1

Qrxv vxssrvrqv txh wrxw oh uhyhqx/ od vrpph ghv sur�wv hw ghv vdodluhv/
hvw gìshqvì ã fkdtxh sìulrgh1 D fkdtxh sìulrgh | gh qrxyhoohv �uphv dssd0
udlvvhqw1 Fhod prgl�h g*xqh sduw oh frþw ghv lqsxwv txh yrlw ohv dxwuhv �uphv/
grqf ohv sul{ �{ìv sdu ohv �uphv/ qrwdpphqw oh sul{ gx elhq ã od frqvrppd0
wlrq1 G*dxwuh sduw/ o*ìyroxwlrq gh od glylvlrq gx wudydlo prgl�h od ghpdqgh
gh wudydlo grqf oh vdodluh �| hvw oh vdodluh krudluh gh od sìulrgh |1

Oh sur�w g*xqh �uph whuplqdoh v*ìfulw pdlqwhqdqw

Z|c|ERc %�� ' �|E^�^ �

] ?R

f

%��| _�� ��|E?n ��R dyhf f � � � ?R +53,

Od uìvroxwlrq ghpdqgh od gìwhuplqdwlrq gh od irqfwlrq gh ghpdqgh txl vh
idlw frpph gdqv od vhfwlrq suìfìghqwh1

Ohpph 6 = Ohv �uphv gh udqj | yrlhqw xqh irqfwlrq gh ghpdqgh lqyhuvh

gh od iruph = �|E^� ' ?E�
r3�
r
3

�
r��|3�

�
r3�
r

�|
^3

�
r � Hoohv fkrlvlvvhqw xqh glylvlrq
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gx wudydlo R| gì�qlw sdu =�
?n �
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�R|
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?E�Er3��3���| +54,

Gìprqvwudwlrq = Od gìprqvwudwlrq gh fh ohpph hvw h{dfwhphqw fhooh gh
od vhfwlrq suìfìghqwh1 Oh vdodluh krudluh hvw pdlqwhqdqw lqgh{ì sdu od sì0
ulrgh1 Ohv frqglwlrqv gx suhplhu ruguh srxu ohv �uphv whuplqdohv grqqhqw od
ghpdqgh gh wudydlo srxu fkdtxh wåfkh/ %| =

%| ' �3r|

�
r� �

r

�rE|n��

?E�Er3��3���| +55,

Oh fkrl{ gh od glylvlrq lqwhuqh gx wudydlo sdu od �uph hvw grqqìh sdu o*ìtxdwlrq
+53,1 Oh frþw gh glylvlrq gx wudydlo hvw

��| E?n ��R| ' ���3r
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?E�Er3��3���|3�?�Er3��R| +56,

Fh txl shuphw gh gìgxluh +54,1�
Ohv ghx{ ìtxdwlrq suìfìghqwhv shuphwwhqw gh fdofxohu/ frpph gdqv od

suìfìghqwh vhfwlrq/ oh udwlr dx vhlq gh fkdtxh �uph gx qrpeuh gh wudydloohxuv
frqvdfuìv ã od surgxfwlrq vxu oh qrpeuh gh wudydloohxuv frqvdfuìv ã o*rujdql0
vdwlrq

� '
?R|%

�E?n ��R|
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*?E?n ��

*??
+57,

Od gìwhuplqdwlrq gh od frqvrppdwlrq ã fkdtxh sìulrgh vh idlw sdu o*ìwxgh
gh o*ìtxloleuh gh wrxv ohv pdufkìv ghv elhqv lqwhupìgldluhv1

Ohpph 7 = Vl od glylvlrq h{whuqh gx wudydlo hvw gh udqj |/ od surgxfwlrq

wrwdoh ã fkdtxh sìulrgh hvw t| ' 6?E�n��
r3�
r

�|%
r3�
r

| rü �| '
S|

&'� R&/ hw %| hvw
oh whpsv gh wudydlo doorxì ã xqh wåfkh/ gìwhuplqì sdu o*ìtxdwlrq +55,1

Gìprqvwudwlrq = Fkdtxh �uph gh udqj , � �/ qrq whuplqdohv d xqh sur0

gxfwlrq ^, ' ?R,E�3 �
r3��

�U ?R,

f
^

r3�
r

� _�
� r

r3�

/ rü ^� hvw od txdqwlwì g*lqsxw gh w|sh

� txh ohv �uphv gh udqj | dfkëwhqw ã xqh �uph gh udqj | n �1 Sdu v|pìwulh
od txdqwlwì ^� dfkhwìh hvw od píph srxu wrxwhv ohv �uphv hw wrxhv ohv lqsxwv
hw hvw ìjdoh ã od surgxfwlrq g*xqh �uph gh udqj |n �1 G*rü ^, ' ?R,E�n��^,n�1
Fhwwh ìtxdwlrq gì�qlw xqh ìtxdwlrq gh uìfxuuhqfh txl grqqh od surgxfwlrq
g*xqh �uph txl surgxlw xq elhq �qdo ^� ' ?E�n���|3�^|/ dyhf �|3� '

S|3�
&'� R&�

Gh píph/ hq xwlolvdqw oh irqfwlrq gh surgxfwlrq +6,/ hw sdu v|pìwulh/ ohv
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ghuqlëuhv �uphv/ txl vrqw gh udqj | rqw xqh surgxfwlrq ^| ' ?E�n��R|%|1 Hq
xwlolvdqw fhwwh ìtxdwlrq/ rq wurxyh ^� ' ?E�n���|%| Hq�q od irqfwlrq gh sur0
gxfwlrq ghv �uphv surgxlvdqw oh elhqv �qdov +4,/ grqqh hq�q od surgxfwlrq

wrwdoh t ' 6^
r3�
r

� ' 6?E�n��
r3�
r

�|%
r3�
r

| 1 �
O*ìtxloleuh gx pdufkì gx wudydlo shuphw pdlqwhqdqw gh gìwhuplqhu od

glylvlrq gx wudydlo hw oh wdx{ gh furlvvdqfh g*ìtxloleuh1

714 Pdufkì gx wudydlo1

Od wdlooh gh od srsxodwlrq gìwhuplqh o*r�uh gh wudydlo hw oh vdodluh krudluh1
O*hqwuhsulvh fkrlvlw od glylvlrq lqwhuqh gx wudydlo hq irqfwlrq gx frþw gx wud0
ydlo1 Fhv ghx{ uhodwlrq shuphwwhqw gh uholhu od glylvlrq gx wudydlo fkrlvlw sdu
ohv qrxyhoohv �uphv hq irqfwlrq gx wdx{ gh furlvvdqfh gh od srsxodwlrq1

Sursrvlwlrq 5 Od glylvlrq gx wudydlo dx vhlq gh fkdtxh qrxyhooh �uph whqg
yhuv xqh frqvwdqwh gì�qlh sdu

R" '
�

*??
+58,

rü � hvw oh wdx{ gh furlvvdqfh gh od srsxodwlrq1

Gìprqvwudwlrq = Od ghpdqgh wrwdoh gh wudydlo hvw od ghpdqgh gh wud0
ydlo g*xqh �uph whuplqdoh/ pxowlsolìh sdu ohxu qrpeuh �|3� = (|o@�@�,

| '
?�|3� E?R|%| n �E?n ��R|�/ rü %| hw �E? n ��R| vrqw grqqìv sdu +55, hw +56,1
O*ìtxloleuh u| ' (|o@�@�,

| v*ìfulw

u| ' �3r|
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1Rq shxw gìgxluh oh vdodluh krudluh
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+5:,

Hq xwlolvdqw +54,/ rq wurxyh �qdoohphqw o*ìtxdwlrq gh uìfxuuhqfh

E?n ��R| '
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� n �
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u|?
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Hq glylvdqw fhwwh ìtxdwlrq sdu od píph ìtxdwlrq h{sulpìh srxu od sì0
ulrgh | � �/ rq shxw fdofxohu od gl�ìuhqfh R| � R|3� '

�
*?E?n��

� � *??
*?E?n��

R|3�/
rü � hvw oh wdx{ gh furlvvdqfh gh od srsxodwlrq1 Qrxv vxssrvrqv tx*lo hvw
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vx!vdpphqw idleoh srxu shuphwwuh od vlpsol�fdwlrq g*ìfulwxuh *?E�n�� ' �1
Vrlw od frqvwdqwh R" ' �

*??
1 O*ìtxdwlrq suìfìghqwh prqwuh txh R| � R" '

*??
*?E?n��

ER|3� � R3"�1 Fhwwh ìjdolwì prqwuh txh od glylvlrq lqwhuqh gx wudydlo
whqg wrxmrxuv/ hw gh pdqlëuh prqrwrqh yhuv od glylvlrq gx wudydlo gh orqj
whuph R"1 Dlqvl/ vl od wdlooh lqlwldoh gh od srsxodwlrq gìwhuplqh xqh glylvlrq
gx wudydlo gdqv ohv �uphv gh udqj f ìjdoh ã Rf : R"/ doruv od glylvlrq lqwhuqh
whqg hq gìfurlvvdqw yhuv R"1 Gdqv oh fdv frqwudluh/ hooh whqg hq furlvvdqw yhuv
vd olplwh1 �

Vl od srsxodwlrq qh furñw sdv/ oh frþw gx wudydlo dxjphqwh wurs ylwh sdu
udssruw dx jdlqv gh surgxfwlylwì hw od glylvlrq gx wudydlo v*duuíwh1 Od glylvlrq
gx wudydlo hvw grqf olplwìh sdu oh pdufkì gx wudydlo1 Gdqv oh fdv frqwudluh/
od glylvlrq gx wudydlo hqjhqguh ghv jdlqv gh surgxfwlylwì txl shuphwwhqw xqh
dxjphqwdwlrq gx uhyhqx sdu wíwh1 Oh wdx{ gh furlvvdqfh gh o*ìfrqrplh hvw
doruv gìwhuplqìh sdu od furlvvdqfh gh od srsxodwlrq1

Sursrvlwlrq 6 Oh wdx{ gh furlvvdqfh gx uhyhqx uìho sdu kdelwdqw } whqg yhuv

}" '
�

r
E�Er� ��� ���

rü � hvw oh wdx{ gh furlvvdqfh gh od srsxodwlrq1

Gìprqvwudwlrq = Hq xwlolvdqw od surgxfwlrq wrwdoh grqqìh sdu +7, rq

wurxyh t|n�
t|

' ?E�n��
r3�
r

R|n�
�
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� r3�
r

1 Hq xwlolvdqw +55, hw +5:,/ rq rewlhqw

t|n�
t|

'

�
u|n�

u|
?�R|n�

� r3�
r

Od sxlvvdqfh r3�
r

ylhqw ghv uhqghphqwv gìfurlvvdqwv ghv �uphv surgxlvdqwv oh
elhq �qdo1 Oh whuph ?�R|n� uhsuìvhqwh ohv jdlqv gh surgxfwlylwì lqgxlw sdu xqh
dxjphqwdwlrq gh od glylvlrq lqwhuqh gx wudydlo1 Hq�q oh whuph u|n�

u|
wudgxlw

vlpsohphqw o*h�hw gh o*dxjphqwdwlrq ghv uhvvrxufhv wrwdohv vxu od surgxfwlrq
wrwdoh1 Hq idlvdqw o*k|srwkëvh vlpsol�fdwulfh txh t|n�

t|
hvw surfkh gh �/ rq

wurxyh xq wdx{ gh furlvvdqfh sdu wíwh }|n� ' *? t|n�
t|
�� ' � r3�

r
*??R|n��

�
r
�1

Fhwwh ghuqlëuh ìtxdwlrq prqwuh txh od g|qdpltxh gx wdx{ gh furlvvdqfh hvw
od píph txh fhooh gh od glylvlrq lqwhuqh gx wudydlo/ fh txl qrxv shuphw gh
gìgxluh od g|qdpltxh wudqvlwrluh gx wdx{ gh furlvvdqfh gh fhooh gh od glylvlrq
lqwhuqh gx wudydlo1 Hq xwlolvdqw od ydohxu gh od glylvlrq lqwhuqh gh orqj whuph
rq wurxyh oh wdx{ gh furlvvdqfh sdu wíwh g*ìtxloleuh
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r� �

r

�
� �

�

r� �

�
�

4<



�

Oh wdx{ gh furlvvdqfh sdu wíwh gh o*ìfrqrplh hvw xqh irqfwlrq furlvvdqfh
gh �1 Fh frh!flhqw phvxuh hq h�hw ohv jdlqv gh surgxfwlylwì lqgxlwv sdu
xqh dxjphqwdwlrq gh od glylvlrq gx wudydlo1 Oh wdx{ gh furlvdqfh hvw xqh
irqfwlrq furlvvdqwh gh r txl phvxuh oh srxyrlu gh prqrsroh ghv �uphv1Frpph
fkh} Djklrq hw Krzlww+4<<5,/ soxv ohv �uphv rqw xq srxyrlu gh prqrsroh
lpsruwdqw/ soxv oh wdx{ gh furlvvdqfh hvw ìohyì1 Hq h�hw/ oruvtxh r whqg yhuv
o*lq�ql/ f*hvw ã gluh oruvtxh ohv irqfwlrqv gh ghpdqgh lqyhuvh vrqw gh prlqv hq
prlqv ìodvwltxhv/ oh wdx{ gh furlvvdqfh whqg yhuv ��1 Oh wdx{ gh furlvvdqfh sdu
wíwh hvw srvlwli rx qìjdwli vxlydqw od srvlwlrq uhodwlyh gh � hw gh �*Er� ��1 Hq
h�hw/ lo idxw ghv jdlqv gh surgxfwlylwì vx!vdqwv srxu shuphwwuh xqh furlvvdqfh
gh od frqvrppdwlrq sdu wíwh1

Fhwwh h{suhvvlrq prqwuh txh od glylvlrq gx wudydlo derxwlw gdqv fh prgëoh
ã xqh furlvvdqfh vhpl0hqgrjëqh1 Fhwwh gìqrplqdwlrq ylhqw gh Mrqhv+4<<8,
txl od uhsuhqg oxl0píph gh Duurz+4<95,1 Hooh uhfrxyuh od fodvvh gh prgëoh
d|dqw xq wdx{ gh furlvvdqfh sdu wíwh srvlwli vl od srsxodwlrq furñw1 Fh q*hvw
sdv gluhfwhphqw oh qlyhdx ghv uhvvrxufhv pdlv ohxu wdx{ gh furlvvdqfh txl
gìwhuplqh oh wdx{ gh furlvvdqfh gh orqj whuph1

Oh wdx{ gh furlvvdqfh gh od srsxodwlrq qh gìwhuplqh oh wdx{ gh furlvvdqfh
tx*ã orqj whuph1 Oruv gh od g|qdpltxh wudqvlwrluh/ od wdlooh gh od srsxodwlrq
lq xhqfh ìjdohphqw oh wdx{ gh furlvvdqfh1 Hq h�hw/ xqh ìfrqrplh dyhf xqh
srsxodwlrq lpsruwdqwh yrlw xq frþw gx wudydlo soxv idleoh/ grqf xqh glylvlrq
gx wudydlo hw xqh furlvvdqfh soxv lpsruwdqwh1 Fhv h�hwv vrqw uìvxpìv sdu oh
judskltxh vxlydqw1 Vl od txdqwlwì gh wudydlo glvsrqleoh hvw idleoh/ oh wdx{ gh
furlvvdqfh furñw yhuv vd ydohxu gh orqj whuph1 Vl od wdlooh gh od srsxodwlrq hvw
soxv lpsruwdqwh oh wdx{ gh furlvvdqfh gìfurñw yhuv vd ydohxu gh orqj whuph1
Gdqv wrxv ohv fdv/ soxv od txdqwlwì gh wudydlo glvsrqleoh hvw lpsruwdqwh soxv
o*ìfrqrplh furñw ylwh1 Dlqvl/ píph vl od wdlooh gh od srsxodwlrq hvw frqvwdqwh/
grqf oh wdx{ gh furlvvdqfh sdu wíwh qxo ã orqj whuph/ o*ìfrqrplh yrlw xq wdx{
gh furlvvdqfh srvlwli txl gìfurñw yhuv f1

Hq�q/ fhwwh furlvvdqfh dxwr0hqwuhwhqxh q*hvw srvvleoh txh vl oh uhyhqx lql0
wldo ghv frqvrppdwhxuv shuphw ã od glylvlrq gx wudydlo gh v*dprufhu hw gh
glvwulexhu ghv uhyhqxv vxssoìphqwdluhv1 Ru od vhfwlrq suìfìghqwh prqwuh txh
ghv uhyhqxv wurs idleohv/ rx xq frþw gx wudydlo rx gh glylvlrq gx wudydlo wurs
lpsruwdqw qh shuphwwhqw sdv ã fhooh0fl gh v*dprufhu1 Gdqv fh fdv o*ìfrqrplh
hvw eortxìh gdqv xqh wudssh ã sdxyuhwì1
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Ilj1 6= Wdx{ gh furlvvdqfh sdu wíwh hq irqfwlrq gh od wdlooh gh od srsxodwlrq
dyhf píph wdx{ gh furlvdqfh gh od srsxodwlrq1

8 Furlvvdqfh rswlpdoh

Od uìvroxwlrq gx surjudpph gx sodql�fdwhxu fhqwudo shuphw gh gìwhupl0
qhu gdqv txho fdv ohv doorfdwlrqv gìfhqwudolvìhv vrqw rswlpdohv hw/ vl hoohv qh oh
vrqw sdv/ txhoohv vrqw ohv phvxuhv gh srolwltxh ìfrqrpltxh vxvfhswleohv g*dxj0
phqwhu oh elhq0íwuh gh o*ìfrqrplh1 Frqwudluhphqw dx{ djhqwv gh o*ìfrqrplh
gìfhqwudolvìh/ oh sodql�fdwhxu fhqwudo frqqdñw od qdwxuh gx surjuëv whfkqltxh/
hw grqf oh olhq hqwuh od glylvlrq lqwhuqh gx wudydlo ghv �uphv hw oh qrpeuh gh
qrxyhdx{ elhqv fdslwdx{ lqwurgxlwv gdqv o*ìfrqrplh1Oh surjudpph rswlpdo/
txl qìfhvvlwh txhotxhv fdofxov hvw uìvrox hq dqqh{h1 Ohv sulqflsdx{ uìvxowdwv
vrqw uìvxpìv gdqv od sursrvlwlrq vxlydqwh1

Sursrvlwlrq 7 Oh orqj g*xq vhqwlhu gh furlvvdqfh ìtxloleuìh rü od iudfwlrq
gh od srsxodwlrq doorxìh ã od surgxfwlrq hvw frqvwdqwh/ od glylvlrq rswlpdoh gh
orqj whuph hvw

RW '
�

*??

Oh wdx{ gh furlvvdqfh gh od surgxfwlrq sdu wíwh hvw doruv

}W '
�

r
E�Er� ��� ���

Od iudfwlrq gh od srsxodwlrq frqvdfuìh ã od surgxfwlrq vxu fhooh frqvdfuìh ã
o*rujdqlvdwlrq hvw
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Od glylvlrq g*ìtxloleuh frpph oh wdx{ gh furlvvdqfh gh orqj whuph vrqw
ohv píphv srxu oh surjudpph rswlpdo hw srxu o*ìfrqrplh gìfhqwudolvìh1 Sdu
frqwuh od g|qdpltxh wudqvlwrluh q*hvw sdv rswlpdoh gdqv oh fdv gìfhqwudolvì1
Hq h�hw oh udwlr � ghv wudydloohxuv doorxìv ã od surgxfwlrq vxu ohv wudydloohxuv
doorxìv ã o*rujdqlvwlrq hvw lqiìulhxu dx udwlr rswlpdo1 �W1 Oh elhq íwuh gh od
vrflìwì shxw grqf íwuh dxjphqwì hq lqflwdqw ohv �uphv ã frqvdfuhu soxv gh
uhvvrxufhv ã o*rujdqlvdwlrq1 Fhfl whqgud ã dxjphqwhu oh qrpeuh gh wåfkh grqf
ohv jdlqv gh surgxfwlylwì ã od sìulrgh vxlydqwh gx idlw gh o*lqwurgxfwlrq gh
qrxyhdx{ elhqv fdslwdx{1 Dlqvl/ ghv phvxuhv gh srolwltxh ìfrqrpltxh shxyhqw
dxjphqwhu oh elhq0íwuh gh o*ìfrqrplh shqgdqw od g|qdpltxh wudqvlwrluh1 D
orqj whuph sdu frqwuh/ oh wdx{ gh furlvvdqfh sdu wíwh gdqv oh fdv gìfhqwudolvì
hw gdqv oh fdv rswlpdo frlqflgh1 Fhwwh sursulìwì/ rswlpdolwì gh o*ìtxloleuh
gìfhqwudolvìh/ vrxv rswlpdolwì oruv gh od g|qdpltxh wudqvlwrluh/ vh uhwurxyh
gdqv oh prgëoh gh furlvvdqfh vdqv h�hwv g*ìfkhooh gh Vhjhuvwurp +4<<;,1 Sdu
dloohxuv/ o*ìwxgh ghv phvxuhv gh srolwltxh ìfrqrpltxh oruv gh od g|qdpltxh
wudqvlwrluh uhqyrlh dx suhplhu prgëoh gh furlvvdqfh gh Vrorz ^4<89`/ gdqv
ohtxho ohv phvxuhv gh srolwltxh ìfrqrpltxh q*rqw tx*xq h�hw wudqvlwrluh1

9 Uìvxpì hw Frqfoxvlrq

Fh prgëoh h{soltxh od furlvvdqfh gx uhyhqx uìho sdu kdelwdqw sdu od g|0
qdpltxh gh od glylvlrq gx wudydlo1 Fhooh0fl hvw ã od irlv lqwhuqh hw h{whuqh1
Od glylvlrq lqwhuqh gx wudydlo gdqv ohv �uphv hqjhqguhqw ghv jdlqv gh sur0
gxfwlylwì hw hvw olplwìh sdu ghv frþwv g*rujdqlvdwlrq1 Sdu dloohxuv/ fhoohv0fl
hqjhqguhqw xqh ghpdqgh srwhqwlhooh srxu ghv elhqv fdslwdx{ txl vrqw sur0
gxlwv sdu ghv qrxyhoohv �uphv txl glylvhqw hoohv0píphv oh wudydlo1 Dlqvl/ wdqw
tx*lo | d ghv rssruwxqlwìv gh sur�wv uhqgxv srvvleoh sdu od glylvlrq lqwhuqh/
gh qrxyhoohv �uphv surgxlvhqw gh qrxyhdx{ elhqv fdslwdx{/ doorqjhdqw dlqvl
ohv gìwrxuv gh surgxfwlrq1 Dlqvl/ frqwudluhphqw dx{ prgëohv txl irqw gì0
shqguh oh qrpeuh g*lqqrydwlrq sdu sìulrgh gh od vhxoh lqwhqvlwì gh uhfkhufkh/
fh prgëoh irupdolvh oh surfhvvxv txl hqjhqguh ohv rssrwxqlwìv g*lqqrydwlrq
vxvfhswleohv g*dxjphqwhu od surgxfwlylwì1 Oh prgëoh d g*derug ìwì ìwxglì hq
ìtxloleuh sduwlho1 O*doorqjhphqw ghv gìwrxuv gh surgxfwlrq furñw oruvtxh od
ghpdqgh dguhvvìh dx{ �uphv dxjphqwh1 Od irqfwlrq gh surgxfwlrq djuìjìh
suìvhqwh doruv ghv uhqghphqwv vgl�ìuhqwv gh fhx{ dx qlyhdx ghv �uphv1 Dyhf
o*k|srwkëvh gh sohlq hpsorl ghv idfwhxuv/ fhwwh fdxvdolwì flufxodluh hqwuh glyl0
vlrq lqwhuqh hw glylvlrq h{whuqh gx wudydlo gì�qlw xq wdx{ gh furlvvdqfh sdu
wíwh txl hvw xqh irqfwlrq gx wdx{ gh furlvvdqfh gh od srsxodwlrq1 O*ìwxgh gx
surjudpph rswlpdo d prqwuì txh o*ìtxloleuh gìfhqwudolvì doorxh wurs shx gh
uhvvrxufhv ã od glylvlrq gx wudydlo1
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Dqqh{hv

gìprqvwudwlrq gh od sursrvlwlrq 7

Oh sodql�fdwhxu pd{lplvh o*xwlolwì lqwhuwhpsruhooh ghv pìqdjhv txl rqw
xqh suìiìuhqfh srxu oh suìvhqw o1 Lo fkrlvlw ã fkdtxh sìulrgh oh whpsv % doorxì
ã fkdtxh wåfkh gh o*ìfrqrplh/ od ghpdqgh gh idfwhxuv/ dlqvl txh od glylvlrq
lqwhuqh gx wudydlo R gdqv fkdtxh �uph1 Srxu uhqguh o*h{srvlwlrq soxv idfloh/
od uìvroxwlrq hvw iudfwlrqqìh hq 2 ohpphv1

Ohpph 8 = Od surgxfwlrq wrwdoh ã fkdtxh sìulrgh hvw t| ' ?E�n��
r3�
r

�|%
r3�
r

| �

O*ìfulwxuh gx surjudpph gx sodql�fdwhxu vh vlpsol�h fdu lo hvw v|pì0
wultxh/ f*hvw ã gluh txh oh whpsv rswlpdo doorxì ã fkdtxh wåfkh hvw oh píph
srxw wrxwhv ohv wåfkhv hw txh od glylvlrq lqwhuqh gx wudydlo hvw od píph gdqv
wrxwhv ohv �uphv gh píph udqj1 Ohv �uphv gh udqj , surgxlvhqw xqh txdqwlwì
^J�c, dyhf xqh ghpdqgh g*lqsxw ^

_
�c�c, gh w|sh � ghpdqgì sdu od �uph � gh udqj

,1 Fkdtxh elhq ìwdqw surgxlw sdu xqh vhxoh �uph/ od ghpdqgh ^_�c�c, ghv �uphv
gh udqj , hvw ìjdoh ã od surgxfwlrq g*xqh �uph & gh udqj , n �/ ^J&c,n�1

Wrxwhv ohv �uphv gh píph udqj , rqw xqh píph glylvlrq lqwhuqh gx wudydlo
R,1 Oh qrpeuh gh wåfkh sdu �uphv hvw grqf ?

R,/ txl grqqh olhx ã o*dssdulwlrq
g*dxwdqw gh qrxyhoohv �uphv/ srxu fkdtxh �uph gh udqj ,1 Dlqvl ohv �uphv
surgxlvdqw ohv elhqv �qdov vrqw xq frqwlqxxp gh orqjxhxu 61 Ohv �uphv gh
udqj � vrqw xq frqwlqxxp gh orqjxhxu 6?Rf hw/ dyhf od qrwdwlrq gh od vhfwlrq

suìfìghqwh �| '
|S

&'f

R&/ ohv �uphv gh udqj , vrqw xq frqwlqxxp gh orqjxhxu

6?�,3�1 �| reìlw ã od orl gh uìfxuuhqfh �| ' �|3� n R|1
Ohv �uphv qrq whuplqdohv rqw xqh irqfwlrq gh surgxfwlrq

^J�c, ' ?R,E�3 �
r3��

�] ?R,

f

�
^_�c�c,

� r3�
r _�

� r
r3�

' ?E�n��R,^_�c�c,

dyhf ^_�c�c, ' ^J&c, dyhf f � � � ?�|3�/ f � � � ?R, hw f � & � ?�,3� � ?R, ' ?�,1
Fhwwh ghuqlëuh ìjdolwì hvw rewhqxh dyhf �, ' �,3� n R,1

Od irqfwlrq gh surgxfwlrq ghv �uphv whuplqdohv hvw
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Frpph wrxwhv ohv �uphv gh píph udqj , surgxlvhqw od píph txdqwlwì
^,/ ohv ìtxdwlrqv suìfìghqwhv grqqhqw ^, ' ?E�n��R,^,n� srxu , 	 | � �/ hw
^| ' ?E�n��R|%|1 Ilqdoohphqw od surgxfwlrq gx vhfwhxu surgxlvdquw oh elhq
�qdo hvw
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Fhwwh ìtxdwlrq hvw od píph txh gdqv oh fdv gìfhqwudolvì1 Hooh xwlolvh hq h�hw
o*ìtxloleuh ghv pdufkìv hw ohv irqfwlrqv gh surgxfwlrq/ txl vrqw lghqwltxhv
gdqv ohv ghx{ fdv1

Ohpph 9 = Oh surjudpph rswlpdo hvw

4@ 
R|c%|
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&'f

q&6?E�n��
r3�
r

�&%
r3�
r
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?�&3� E?R&%& n � E?n ��R&� ' u& +5;,

�& ' �&3� n R& +5<,

Oh sodql�fdwhxu idlw idfh ã ghx{ frqwudlqwhv1 Od suhplëuh hvw o*ìtxloleuh gx
pdufkì gx wudydlo1 Fhoxl0fl hvw grqqì sdu 6?�|3� E?R|%| n � E?n ��R|� ' u| =
o*r�uh gh wudydlo u| hvw ìjdoh ã od ghpdqgh gh wudydlo gh fkdtxh �uph srxu od
surgxfwlrq ?R|%| hw srxu o*rujdqlvdwlrq � E?n ��R| / pxowlsolìh sdu oh qrpeuh
gh �uphv whuplqdohv 6?�|3�1 Od vhfrqgh frqwudlqwh hvw o*h{whuqdolwì uholdqw
od glylvlrq lqwhuqh hw h{whuqh gx wudydlo1 Fhwwh h{whuqdolwì hvw uìvxpìh sdu
o*ìtxdwlrq �, ' �,3� n R, = oh qrpeuh gh �uphv gìshqg gh od glylvlrq lqwhuqh
gx wudydlo hw gx qrpeuh gh �uph gh od sìulrgh suìfìghqwh1

Ohv uìvxowdwv sulqflsdx{ vrqw grqqìv sdu od sursrvlwlrq1

Sursrvlwlrq 8 Oh orq g*xq vhqwlhu gh furlvvdqfh ìtxloleuìh rü od iudfwlrq gh
od srsxodwlrq doorxìh ã od surgxfwlrq hvw frqvwdqwh/ od glylvlrq rswlpdoh gh
orqj whuph hvw
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Od iudfwlrq gh od srsxodwlrq frqvdfuìh ã od surgxfwlrq vxu fhooh frqvdfuìh ã
o*rujdqlvdwlrq hvw
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Od gìulyìh sdu udssruw ã %| grqqh
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Od gìulyìh sdu udssruw ã �| grqqh
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Od gìulyìh sdu udssruw ã R| grqqh
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O*ìtxdwlrq +64, dyhf od frqwudlqwh +5;, hq | hw +63, grqqh
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Vrlw
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+64, hw +66, grqqh
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Od g|qdpltxh wudqvlwrluh gh fh v|vwëph hvw lpsrvvleoh ã ìwxglhu dqdo|wltxh0
phqw/ fhshqgdqw o*rq shxw ìwxglhu ohv sursulìwìv ghv vhqwlhuv gh furlvvdqfh
ìtxloleuìh/ f*hvw ã gluh ohv vhqwlhuv gh furlvvdqfh ã wdx{ frqvwdqw1

Qrwrqv 4 od sursruwlrq gh od srsxodwlrq frqvdfuìh ã od surgxfwlrq/ vrlw
?�|%| ' 4u|1 Od iudfwlrq gh od srsxodwlrq frqvdfuìh ã od frruglqdwlrq hvw
?�|3�� E?n ��R| ' E�� 4�u|1 O*ìtxdwlrq +6<, grqqh od surgxfwlrq

t| ' 6?E�n��
r3�
r

�|%
r3�
r

| ' �
r

r� �
q3|b|?

�|%|

' �
r

r� �
q3|b|4u|

Oh v|vwëph vh uììfulw

w|3� ' b| *?

�
?n �

?

�
E�� 4�u|

w| ' b| d*?E?n ��E�� 4�� �4 *??ou|

Ohv ghx{ suhplëuhv ìtxdwlrqv grqqhqw

b| *?

�
?n �

?

�
E�� 4�u| ' b|3� d*?E?n ��E�� 4�� �4 *??ou|3�

Vrlw

b|
b|3�

'
d*?E?n ��E�� 4�� �4 *??o

*?
�
?n�
?

�
E�� 4�

u|3�

u|

Od furlvvdqfh gh od surgxfwlrq wrwdoh hvw
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Fhwwh ìtxdwlrq hvw od píph txh gdqv oh fdv gìfhqwudolvì/ dlqvl od glylvlrq
lqwhuqh gx wudydlo whqg yhuv od ydohxu
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Od iudfwlrq gh od srsxodwlrq frqvdfuìh ã od surgxfwlrq hvw gìwhuplqìh sdu
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Frpph 4 hvw od iudfwlrq gh od srsxodwlrq frqvdfuìh ã od surgxfwlrq vxu od
srsxodwlrq wrwdoh/ oh udwlr �W ' 4*E��4� hvw oh udwlr gh od srsxodwlrq frqvdfuìh
ã od surgxfwlrq vxu od srsxodwlrq frqvdfuìh ã o*rujdqlvdwlrq1 O*h{suhvvlrq
suìfìghqwh shuphw gh gìwhuplqhu �W1
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Oh udwlr rswlpdo �W hw oh udwlr gìfhqwudolvì � frlqflgh vl q hvw qxo1 Fh fdv
fruuhvsrqg ã xqh suìiìuhqfh srxu oh suìvhqw wrwdoh gh whooh vruwh txh oh sod0
ql�fdwhxu pd{lplvh ã fkdtxh sìulrgh o*xwlolwì gh od jìqìudwlrq gh od sìulrgh1
Gdqv wrxv ohv dxwuhv fdv/ od iudfwlrq rswlpdoh gh od srsxodwlrq frqvdfuìh ã od
surgxfwlrq hvw lqiìulhxuh ã fhooh hpsor|ìh gdqv oh fdv gìfhqwudolvì1
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Uìiìuhqfhv
Djklrq S1 hw Krzlww +4<<5, D Prgho ri jurzwk wkurxjk Fuhdwlyh Ghv0

wuxfwlrq1 Hfrqrphwulfd1 93+5,/ 65606841

Dpdeoh E1 +4<<8, Hqgrjhqrxv Jurzwk dqg F|fohv wkurxjk udglfdo dqg
lqfuhphqwdo lqqrydwlrq/ Grfxphqw gh wudydlo gx FHSUHPDS q�<8371

Dpdeoh E1/ Eduuì U1/ Er|hu U1/ Ohv v|vwëphv g*Lqqrydwlrq ã o*ìuh gh od
Joredolvdwlrq/ Hfrqrplfd/ Sdulv1

Duurz N1 +4<95, wkh Hfrqrplf Lpsolfdwlrqv ri Ohduqlqj e| Grlqj1 Uhylhz
ri Hfrqrplf Vwxglhv [[L[+5,/ 48804:61

Edvx V1 dqg Ihuqdog M1J1 +4<;:,/ Uhwxuqv wr Vfdoh lq X1V1 Surgxfwlrq =
Hvwlpdwhv dqg Lpsolfdwlrqv/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ 438+5,1

Erowrq S1 dqg Ghzdwulsrqw P1+4<<7,/ Wkh �up dv d Frppxqlfdwlrq Qhw0
zrun/ Txdwhuo| Mrxuqdo ri Hfrqrplfv/ 43<+7,1

Er|hu U1 hw Vfkphghu J1/ Glylvlrq gx wudydlo/ fkdqjhphqw whfkqltxh hw
furlvvdqfh1 Xq uhwrxu ã Dgdp Vplwk/ Uhyxh iudqêdlvh g*ìfrqrplh/ yroxph Y/
klyhu 4<<31

Frdvh U1 +4<6:, Wkh Qdwxuh ri wkh Ilup/ Hfrqrplfd/ 4<6:/ s1 6;907381

Gl{lw D1 hw Vwljolw} M1 +4<::, Prqrsrolvwlf Frpshwlwlrq dqg rswlpdo Sur0
gxfw Glyhuvlw|1 Dphulfdq Hfrqrplf Uhylhz1 9:/ 5<:063;1

Hlfkhu W1V1 dqg Wxuqryvn| V1M +4<<<,/ Qrq0vfdoh Prghov ri Hfrqrplf
Jurzwk/ Wkh Hfrqrplf Mrxuqdo/ yro1 43< qr1 78:

Jurvvpdq J1P1 dqg Khospdq H1 +4<<4, Lqqrydwlrq dqg Jurzwk lq wkh
Joredo Hfrqrp|/ Fdpeulgjh = Wkh PLW Suhvv1

Mrqhv Fkduohv L1+4<<8,/ U)G0edvhg Prghov ri Hfrqrplf Jurzwk/ Mrxuqdo
ri Srolwlfdo Hfrqrp|/ FLLL/ :8<0:;71

Mrqhv Fkduohv L1+4<<<,/ Jurzwk = zlwk ru zlwkrxw vfdoh h�hfwv/ Dphulfdq
Hfrqrplf Uhylhz +Sdshuv ) Surfhhglqjv, ;</ 46<0771

Ndogru +4<:5, Wkh luuhohydqfh ri Htxloleulxp Hfrqrplfv/ Hfrqrplf Mrxu0
qdo +ghfhpehu 4<:5, wudgxlw gdqv Hfrqrplh hw Lqvwdelolwì +4<;:,/ Hfrqrplfd/
Sdulv1

Pduvkdoo +4<53, Sulqflsohv ri hfrqrplfv/ Pdfploodq/ Orqgrq1

Urphu +4<<3, Hqgrjhqrxv Whfkqlfdo Fkdqjh1 Mrxuqdo ri Srolwlfdo Hfr0
qrp|1 <;+8, sw1 5/ V:40V4351

Urvhqehj Q1 +4<;5, Lqvlgh wkh Eodfn Er{ = Whfkqrorj| dqg Hfrqrplfv1Fdpeulgjh
Xqlyhuvlw| Suhvv1

Vfkprrnohu M1 +4<99, Lqyhqwlrqv dqg Hfrqrplf Jurzwk1 Kduydug Xqlyhu0
vlw| Suhvv/ Fdpeulgjh/ Pdvv1
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Vhjhuvwurp S1+4<<;, Hqgrjhqrxv Jurzwk Zlwkrxw Vfdoh H�hfwv/ Dphul0
fdq Hfrqrplf Uhylhz/ yro ;; qr1 8

Vplwk D1+4<:9,/ Od Ulfkhvvh ghv Qdwlrqv/ Jdoolpdug/ Sdulv1

Vrorz U1 +4<89, D frqwulexwlrq wr wkh Wkhru| ri Hfrqrplf Jurzwk/ Txd0
whuo| Mrxuqdo ri Hfrqrplfv / :3/ 980<7

Vwljohu +4<84, Wkh Glylvlrq ri Oderu lv Olplwhg e| wkh H{whqw ri wkh
Pdunhw/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ OL[ +Mxqh,/ 4;804<61

Zhlw}pdq P1+4<;5, Lqfuhdvlqj Uhwxuqv dqg wkh Irxqgdwlrqv ri Xqhp0
sor|phqw Wkhru|/ Wkh Hfrqrplf Mrxuqdo/ <5/ :;:0;371

Zhlw}pdq P1 +4<;;, Lqfuhdvlqj Uhwxuqv dqg wkh Irxqgdwlrqv ri Xqhp0
sor|phqw Wkhru| = Uhmrlqghu/ Wkh Hfrqrplf Mrxuqdo/ <;/ 4:504:71

\dqj [1 dqg Eruodqg M1 +4<<4, D Plfurhfrqrplf Phfkdqlvp iru Hfrqr0
plf Jurzwk1 Mrxuqdo ri Srolwlfdo Hfrqrp|1 67/ 4<<05551

\rxqj D1 +4<5;, Lqfuhdvlqj uhwxuqv dqg hfrqrplf surjuhvv/ Hfrqrplf
Mrxuqdo 6;/ 85:08751
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