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Résumé

Dans cette note, nous développons un modèle dans lequel l'embauche d'un travailleur sans
expérience comporte une caractéristique de bien public en révélant à tous les employeurs le type
du travailleur.   Dans ce contexte, nous démontrons que l'embauche de travailleurs sans
expérience est sous-optimale du point de vue des profits joints des firmes et qu'une politique
d'emploi peut augmenter simultanément les profits joints et l'emploi.

Mots-clé: Emploi, Bien public, Appariement

Codes JEL: H41, J23, J68



4 Lqwurgxfwlrq

Gdqv ohv vlwxdwlrqv gh fk÷pdjh lqyrorqwdluh/ f*hvw ã gluh txdqg oh vdodluh ghv

wudydloohxuv hvw vxsìulhxu dx vdodluh h!flhqw/ lo shxw íwuh eìqì�txh g*xq srlqw

gh yxh gx elhq0íwuh vrfldo txh oh jrxyhuqhphqw vxeyhqwlrqqh o*hpedxfkh1 Hq

idlw/ o*dujxphqw fodvvltxh gh od olwwìudwxuh gdqv xqh whooh vlwxdwlrq hvw tx*�hq

devhqfh g*h�hwv pdfurìfrqrpltxhv lqgxlwv sdu o*hpedxfkh ghv wudydloohxuv

+whov tx*xqh dxjphqwdwlrq gh o*lq dwlrq rx xqh uìgxfwlrq gh o*lqyhvwlvvhphqw

sulyì,/ oh frþw g*hpsor|hu fhv wudydloohxuv q*hvw sdv ohxu vdodluh pdlv od ydohxu

gx orlvlu dxtxho lov grlyhqw uhqrqfhu� +Od|dug/ 4<:5/ s1 534,1 Rq revhuyh
g*dloohxuv/ tx*hq sudwltxh/ ehdxfrxs gh jrxyhuqhphqwv rqw gìyhorssì ghv
phvxuhv ylvdqw ã lqflwhu ohv hqwuhsulvhv ã hpedxfkhu ghv fk÷phxuv1 Hq
jìqìudo/ fhv phvxuhv fleohqw ohv mhxqhv rx ohv fk÷phxuv gh orqjxh gxuìh1
Sdu h{hpsoh/ oh jrxyhuqhphqw gx Txìehf dydlw ghx{ surjudpphv ylvdqw
o*lqvhuwlrq gh fk÷phxuv vxu oh pdufkì gx wudydlo= Vxeyhqwlrqv vdoduldohv g*lq0
vhuwlrq ã o*hpsorl hw Surmhwv orfdx{ gh gìyhorsshphqw ghv frpsìwhqfhv1 Sdu
frqwuh/ fhv surjudpphv rqw ìwì derolv oh 4hu dyulo 53331

Od wkìrulh ghv sul{ lpsolflwhv hqvhljqh tx*xqh srolwltxh gh o*hpsorl shxw
dpìolruhu oh elhq0íwuh/ pdlv hooh vxssrvh elhq vrxyhqw xqh fhuwdlqh krprjìlqìlwì
hqwuh ohv wudydloohxuv1 Gdqv oh suìvhqw duwlfoh/ rq uhoåfkh fhwwh ghuqlëuh k|0
srwkëvh hw rq prqwuh tx*dffurñwuh o*hpedxfkh ghv wudydloohxuv srxu ohvtxhov
lo h{lvwh xqh judqgh lqfhuwlwxgh frqfhuqdqw ohxu txdolwì5/ dpìolruh ohv suri0
lwv mrlqwv1 Ã fh sursrv/ Mrydqrylf +4<:<, h{soltxh txh ohv �uphv irqw wrx0
mrxuv idfh ã xq sureoëph g*dssdulhphqw +pdwfklqj, txdqg hoohv uhfuxwhqw
gh qrxyhdx{ hpsor|ìv1 Lo h{lvwh wrxmrxuv xqh lqfhuwlwxgh vxu od fdsdflwì
gx wudydloohxu ã v*dgdswhu ã vrq hpsorl1 Oh frqwudw rswlpdo sursrvì sdu Mr0
ydqrylf +4<:<, frqvlvwh doruv ã dmxvwhu oh vdodluh hq irqfwlrq gh od surgxfwlylwì
pdujlqdoh revhuyìh1 Sdu frqwuh/ fh w|sh gh frqwudw q*hvw qrupdohphqw sdv
uìdolvdeoh ã fdxvh gh o*dv|pìwulh gh o*lqirupdwlrq hqwuh od �uph hw oh wud0
ydloohxu1 Kdvklprwr +4<;4, sursrvh doruv xq frqwudw g*ìtxloleuh rü od �uph
frqjìglh ohv hpsor|ìv grqw od surgxfwlylwì q*hvw sdv dvvh} ìohyìh1 Hq�q/
gdqv xqh ìwxgh hpslultxh edvìh vxu ghv grqqìhv gx Hpsor|phqw Rssruwx0
qlw| Slorw Surjudp/ Eduurq hw Orhzhqvwhlq +4<;8, phwwhqw hq ìylghqfh oh
idlw txh <3( ghv �uphv txl frqjìglhqw ghv wudydloohxuv hq hpedxfkhqw gh

4Wudgxfwlrq oleuh h�hfwxìh sdu ohv dxwhxuv gh fhwwh qrwh1
5Frpph/ sdu h{hpsoh/ ohv mhxqhv hw ohv fk÷phxuv gh orqjxh gxuìh= vrlw txh fhx{0fl

q*rqw sdv hqfruh idlw ohxuv suhxyhv/ vrlw txh fhx{0oã vrqw ylfwlphv g*xqh revrohvfhqfh gh

ohxu vdyrlu0idluh1
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qrxyhdx{ ã od píph sìulrgh1 Fhwwh revhuydwlrq vxjjëuh tx*xqh erqqh sduwlh

ghv olfhqflhphqwv v*h{soltxh sdu gh pdxydlv dssdulhphqwv1 Gdqv xq who fdguh

hw gdqv xqh shuvshfwlyh g|qdpltxh/ soxv ohv hqwuhsulvhv hpedxfkhqw ã xqh

sìulrgh/ soxv judqg hvw oh qrpeuh gh erqv wudydloohxuv tx*hoohv vrqw fdsd0

eohv g*lghqwl�hu1 Vl o*lghqwl�fdwlrq g*xq erq wudydloohxu hvw gh frqqdlvvdqfh

frppxqh/ doruv o*lqirupdwlrq frqfhuqdqw od txdolwì gx edvvlq ghv wudydloohxuv

hvw dpìolruìh1 Sdu frqvìtxhqw/ fkdtxh qrxyhooh hpedxfkh fuìh ghv h�hwv h{0

whuqhv srvlwliv vxu o*hqvhpeoh ghv hqwuhsulvhv1 Fh wudydlo prqwuh qrwdpphqw

tx*xqh srolwltxh gh o*hpsorl gìfhqwudolvìh qh pd{lplvh sdv oh sur�w ghv hq0

wuhsulvhv1 Hq rxwuh/ rq ìwdeolw txh/ vl ohv �uphv rqw xqh wdlooh dwrplvwltxh/ oh

idlw g*hqfrxudjhu o*hpedxfkh dpìolruh vlpxowdqìphqw oh qlyhdx g*hpedxfkh

hw ohv sur�wv mrlqwv sdu udssruw ã od vlwxdwlrq gìfhqwudolvìh1

5 Oh prgëoh

Oh sureoëph gh od �uph frqvlvwh ã pd{lplvhu vrq hvsìudqfh gh sur�w vxu

xq krul}rq gh ghx{ sìulrghv1 Vd irqfwlrq gh surgxfwlrq s E��/ uhvshfwh ohv

k|srwkëvhv qìr0fodvvltxhv xvxhoohv= s � E�� : fc s �� 	 f� , hvw od txdqwlwì wrwdoh

gh wudydlo xwlolvì sdu o*hqwuhsulvh1 Lo h{lvwh ghx{ w|shv gh wudydloohxuv gdqv

o*ìfrqrplh1 Rq vxssrvh txh oh erq +pdxydlv, wudydloohxu surfxuh ã od �uph

4 +3, xqlwì gh wudydlo1 Vkdslur hw Vwljolw} +4<;7, xwlolvhqw xqh prgìolvdwlrq

yrlvlqh rü xq wudydloohxu vìulhx{ +sduhvvhx{, irxuqlw 4 +3, xqlwì gh wudydlo1

O*r�uh gh wudydlo gx frqvrppdwhxu hvw lqìodvwltxh1 Gh soxv/ rq vxssrvh txh/

gdqv fhwwh ìfrqrplh/ lo h{lvwh xq vdodluh plqlpxp oìjdo � vxsìulhxu dx wdx{

gh vdodluh g*ìtxloleuh/ grqf jìqìudwhxu gh fk÷pdjh lqyrorqwdluh1 Oruvtxh od

�uph hpedxfkh ghv wudydloohxuv vdqv h{sìulhqfh/ xqh sursruwlrq R 5 dfc �o gh
fhx{0fl vrqw erqv/ hw irxuqlvvhqw xqh xqlwì gh wudydlo h�hfwli11 C E�� uhsuìvhqwh
od irqfwlrq gh uìsduwlwlrq gh R vxu o*lqwhuydooh dfc �o hw > vrq hvsìudqfh pdwk0

ìpdwltxh/ > '
U
�

f
R_C ER�1

Oh qrpeuh g*hpsor|hxuv gdqv o*ìfrqrplh hvw g1 Ã od suhplëuh sìulrgh/

od �uph q*hvw sdv fdsdeoh gh glvfulplqhu hqwuh ohv wudydloohxuv1 Hooh hp0

edxfkh grqf dx kdvdug hw ã od �q gh od sìulrgh/ frqirupìphqw dx frqwudw

g*Kdvklprwr +4<;4,/ hooh frqjìglh ohv pdxydlv wudydloohxuv1 Vl Z| +| ' �c2�

uhsuìvhqwh o*hvsìudqfh gh sur�w ã od sìulrgh |/ rq d
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uhsuìvhqwh oh qrpeuh gh wudydloohxuv hpedxfkìv sdu od �uph � +� g� ã

od sìulrgh �� Ã od �q gh fhwwh sìulrgh/ ohv pdxydlv wudydloohxuv vrqw frqjìglìv
hw o*lghqwlwì ghv erqv/ f*hvw ã gluh fhx{ grqw o*dssdulhphqw hvw uìxvvl/ hvw gh

frqqdlvvdqfh frppxqh1 Vl/ mxulgltxhphqw/ o*hqwuhsulvh hvw fdsdeoh g*h{ljhu

ohv uìiìuhqfhv ghv dqflhqv hpsor|hxuv gh fkdtxh qrxyhdx fdqglgdw/ fhwwh

k|srwkëvh vhpeoh udlvrqqdeoh1 Rq vxssrvh dxvvl txh ohv erqv wudydloohxuv

uhvwhqw gdqv oh vhfwhxu/ pdlv sdv reoljdwrluhphqw gdqv od píph hqwuhsulvh

fdu o*dssdulhphqw gdqv fh prgëoh qh sruwh txh vxu od surihvvlrq hw idlw de0

vwudfwlrq sdu h{hpsoh ghv txhvwlrqv gh fxowxuh g*hqwuhsulvh/ g*dwwdfkhphqw

d�hfwli gh o*hpsor|ì ã vrq ìtxlsh lqlwldoh/ hwf111

Vl #� uhsuìvhqwh oh qrpeuh gh erqv wudydloohxuv hpedxfkìv sdu od �uph �

ã od suhplëuh sìulrgh hw vl oh qrpeuh gh �uphv hvw judqg/ rq shxw h�hfwxhu

o*dssur{lpdwlrq vxlydqwh
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Soxv g hvw ìohyì/ soxv fhwwh dssur{lpdwlrq hvw suìflvh 1 Ã o*lvvxh gh od
suhplëuh sìulrgh ohv erqv wudydloohxuv/ vh uìsduwlvvhqw ìjdohphqw gdqv fkdtxh
hqwuhsulvh1 Od �uph pd{lplvdqw vrq hvsìudqfh gh sur�w idlw idfh dx sur0
judpph vxlydqw=
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6 Ohv uìvxowdwv

Hq vxssrvdqw xq ìtxloleuh gh Qdvk v|pìwultxh hw ghv vroxwlrqv lqwìulhxuhv/

ohv frqglwlrqv gh suhplhu ruguh gh fh surjudpph grqqhqw=
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Hq vxssrvdqw ghv vroxwlrqv lqwìulhxuhv/ ohv frqglwlrqv gh suhplhu ruguh gh fh

sureoëph vrqw
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Oruvtx*rq frpsduh ohv ìtxdwlrqv +8, hw +;,/ rq uhpdutxh lppìgldwh0
phqw tx*ã o*ìtxloleuh frpsìwlwli/ od �uph qh suhqg sdv hq frpswh oh eìqì�fh
pdujlqdo surfxuì dx{ dxwuhv �uphv hq hpedxfkdqw ghv wudydloohxuv ã od suh0
plëuh sìulrgh1 Rq shxw grqf ìqrqfhu xq suhplhu uìvxowdw +od gìprqvwudwlrq
ghv sursrvlwlrqv hvw sodfìh hq dqqh{h,1
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Sursrvlwlrq 4 Hq suìvhqfh g*lqfhuwlwxgh vxu od txdolwì ghv wudydloohxuv vdqv

h{sìulhqfh/ o*devhqfh gh srolwltxh fhqwudolvìh gh o*hpsorl hqwudñqh od qrq0

pd{lplvdwlrq gh o*hvsìudqfh ghv sur�wv mrlqwv1

Fruroodluh Xqh srolwltxh fhqwudolvìh dffurñw ohv sur�wv lqglylgxhov gh fkdtxh

hqwuhsulvh1

Suhxyh1 O*ìtxloleuh gh Qdvk ìwdqw v|pìwultxh/ o*hvsìudqfh gx sur�w gh

fkdtxh hqwuhsulvh hvw ìjdo/ f*hvw ã gluh Z
�

_
' Z

�

_
' Z_ srxu wrxw �c � � g�

Od sursrvlwlrq 4 ìwdeolw txh �S : gZ_� Vrlw Z�

S
c o*hvsìudqfh gh sur�w gh

o*hqwuhsulvh � gdqv od vlwxdwlrq fhqwudolvìh/ ohv �uphv ìwdqw lghqwltxhv/ rq d

txh

Z
�

S
'

�S

g
: Z

_
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_
c;� ' �c � � � cg�

�

O*hpedxfkh gh wudydloohxuv vdqv h{sìulhqfh ã o*ìtxloleuh gh Qdvk qh pd0

{lplvh grqf sdv o*hvsìudqfh gh sur�w ghv �uphv1 Wrxwhirlv/ oh uìvxowdw gh od

sursrvlwlrq 4 qh vljql�h sdv qìfhvvdluhphqw tx*lo | d wurs gh fk÷pdjh +gx

srlqw gh yxh gh od pd{lplvdwlrq ghv sur�wv,1 Hooh vljql�h vlpsohphqw txh oh

qlyhdx g*hpedxfkh q*hvw sdv rswlpdo1 Sdu frqwuh/ txdqg oh qrpeuh gh �uphv

hvw vx!vdpphqw judqg/ od surfkdlqh sursrvlwlrq prqwuh tx*lo q*| d sdv dvvh}

g*hpedxfkh ã o*ìtxloleuh frpsìwlwli1

Sursrvlwlrq 5 Srxu xqh vlwxdwlrq rü od wdlooh ghv �uphv hvw dwrplvwltxhv

sdu udssruw dx pdufkì +g $ n4�/ od txdqwlwì gh wudydloohxuv hpedxfkìv ã

od suhplëuh sìulrgh gdqv o*ìtxloleuh frpsìwlwli hvw qìfhvvdluhphqw lqiìulhxuh ã

fhooh gh od vroxwlrq fhqwudolvìh1

g lq�qlphqw judqg hvw xqh k|srwkëvh udlvrqqdeoh vl o*rq suìwhqg uhsur0

gxluh xq vhfwhxu gh o*ìfrqrplh wuëv frqfxuuhqwlho1 Oh uìvxowdw gh od sursrvl0

wlrq 5 hvw lqwxlwli = Gdqv ohv vhfwhxuv rü od frqfxuuhqfh hvw lpsruwdqwh hqwuh

ohv �uphv/ fhoohv0fl vrqw prlqv vxvfhswleohv gh sd|hu oh frþw g*xqh lqirupd0

wlrq txl eìqì�flhudlw ã ohxuv frqfxuuhqwhv1 Rq shxw frqfoxuh txh/ srxu ohv

vhfwhxuv wuëv frqfxuuhqwlhov/ ohv �uphv rqw wrxmrxuv lqwìuíw ã fh txh oh jrx0

yhuqhphqw hqfrxudjh ohv hpedxfkhv1 Srxu ohv vhfwhxuv grqw ohv �uphv q*rqw

sdv xqh wdlooh dwrplvwltxh/ pdlv rü ohv txdolwìv uhtxlvhv srxu ohv wudydloohxuv
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vrqw ã fhoohv g*xq vhfwhxu rü g hvw lq�qlphqw judqg/ xqh whooh srolwltxh gh

o*hpsorl d ghv h�hwv gh gìerughphqw1 Lo hvw frxudqw gh yrlu ghv jrxyhuqh0

phqwv reoljhu fhuwdlqhv hqwuhsulvhv sxeoltxhv ã uhfuxwhu1 Xq dujxphqw plv gh

o*dydqw srxu h{soltxhu fh skìqrpëqh hvw vrxyhqw txh oh jhvwlrqqdluh sxeolf

djlw gh od vruwh sdu vrxfl ìohfwrudolvwh1 Xq dxwuh dujxphqw hvw txh od sulvh gh

gìflvlrq dx vhlq gh od �uph sxeoltxh shxw íwuh od uìvxowdqwh g*xq surfhvvxv

gh qìjrfldwlrq hqwuh ohv jhvwlrqqdluhv gh od �uph hw ohv ohdghuv v|qglfdx{/

fh txl eldlvhudlw oh fkrl{ g*lqsxw gh od �uph hq idyhxu gx wudydlo +yrlu sdu

h{hpsoh Judyhooh +4<;7,/ Eùv +4<;9,/ Uhhv +4<;7,,1 Gdqv xq who fdguh/ Gh

Erujhu +4<<8, hvwlph txh od frpsdjqlh gh fkhplqv gh ihu ehojh hpsorlh wurs

gh wudydloohxuv1 Sdu frqwuh/ lo hvwlph txh oh frþw gh fhwwh glvwruvlrq hvw soxw÷w

idleoh1 Ã o*dlgh gh qrwuh prgëoh/ rq shxw vxssrvhu txh/ vl fhwwh srolwltxh

g*hpedxfkh d ghv h�hwv gh gìerughphqw/ lo hvw srvvleoh txh fh frþw qh vrlw

sdv idleoh pdlv tx*hq idlw lo vrlw qxo/ yrluh oìjëuhphqw qìjdwli1 Oh vxusoxv

g*hpedxfkh shxw doruv dyrlu ghv h�hwv srvlwliv ã pr|hq whuph vxu ohv sur0

�wv ghv hqwuhsulvhv gx vhfwhxu sulyì txl rqw ehvrlq gx píph w|sh gh pdlq

g*rhxyuh1

Xqh dxwuh srolwltxh frqvlvwhudlw ã vxeyhqwlrqqhu +vxeyhqwlrq sljrxylhqqh,

o*hpedxfkh g*hpsor|ìv sdu ohv �uphv d�q txh fhoohv0fl lqwhuqdolvhqw oh eìqì�fh

lqirupdwlrqqho tx*hoohv surfxuhqw ã ohxuv frqfxuuhqwhv1 Vl r uhsuìvhqwh od

vxeyhqwlrq ã o*hpedxfkh g*xq wudydloohxu/ rq gìprqwuh od sursrvlwlrq vxl0

ydqwh=

Sursrvlwlrq 6 Txdqg g $ 4c lo h{lvwh xqh vxeyhqwlrq rswlpdoh r
W

:

f hw hooh hvw xqltxh/ whooh txh fkdtxh hqwuhsulvh fkrlvlw oh qlyhdx rswlpdo

g*hpsor|ìv ã o*ìtxloleuh gìfhqwudolvì1

Lo v*djlw gh yhuvhu xqh vxeyhqwlrq d�q txh oh wdx{ gh vdodluh qhw vrlw who

txh ohv frqglwlrqv gh suhplhu ruguh gx sureoëph gìfhqwudolvì grqqh oh píph

qrpeuh gh wudydloohxuv txh srxu oh sureoëph fhqwudolvì1 Rq shxw uhpdutxhu

txh fhwwh vxeyhqwlrq shxw suhqguh od iruph/ sdu h{hpsoh/ g*xqh uìgxfwlrq

ghv frwlvdwlrqv vrfldohv gh o*hpsor|hxu1

Lqwxlwlyhphqw/ rq shxw shqvhu txh fh w|sh gh srolwltxh hvw vxsìulhxu ã

o*hpedxfkh g*hpsor|ìv vxssoìphqwdluhv sdu ohv hqwuhsulvhv sxeoltxhv1 Fhod

hvw gþ ã od frqfdylwì gh od irqfwlrq gh surgxfwlrq1 Gdqv xq who fdguh/ oh

frþw gh surgxluh gh o*lghqwl�fdwlrq vxssoìphqwdluh hvw prlqguh vl rq uìsduwlw

fhwwh surgxfwlrq vxu o*hqvhpeoh ghv �uphv soxw÷w txh vxu xqh rx xq qrpeuh

uhvwuhlqw gh �uphv1

:



Vl rq uhoåfkh o*k|srwkëvh gh od frqvwdqfh gx vdodluh � gdqv oh whpsv/

oh wdx{ gh vdodluh g*ìtxloleuh ghv erqv wudydloohxuv lghqwl�ìv ã od ghx{lëph

sìulrgh hvw vxsìulhxu dx wdx{ gh vdodluh plqlpxp oìjdo gh �1 Lo hvw ìjdo h{0

dfwhphqw ã od surgxfwlylwì pdujlqdoh ghv erqv wudydloohxuv/ s � E>?�� � Frpph

ohv �uphv h�hfwxhqw doruv xq wudqvihuw dx{ erqv wudydloohxuv lghqwl�ìv ã od

suhplëuh sìulrgh/ oh eìqì�fh srxu od �uph g*lghqwl�hu fhx{0fl hvw prlqguh1

Oh qrpeuhv gh wudydloohxuv doruv hpedxfkìv ã od suhplëuh sìulrgh/ wdqw srxu

od vroxwlrq fhqwudolvìh txh gìfhqwudolvìh hvw doruv prlqv ìohyì1 Sdu frqwuh/

fhwwh qrxyhooh prgìolvdwlrq frqvhuyhudlw wrxw gh píph oh uìvxowdw yrxodqw

txh o*lghqwl�fdwlrq ghv erqv wudydloohxuv hvw xq elhq sxeolf hw txh/ sdu oh idlw
píph/ ohv �uphv q*hpedxfkhqw sdv dvvh} oruvtxh ohv gìflvlrqv g*hpedxfkhqw
vrqw gìfhqwudolvìhv1

7 Frqfoxvlrq

Gdqv fhw duwlfoh/ qrxv dyrqv prqwuì tx*hq suìvhqfh gh sureoëph g*dssdulhphqw/
xqh srolwltxh g*hpsorl gìfhqwudolvìh lpsoltxh vlpxowdqìphqw xq fk÷pdjh
wurs ìohyì hw xq sur�w ghv �uphv wurs idleoh1 Fh prgëoh vlpsoh d o*dydqwdjh gh

vrxoljqhu oh idlw tx*xqh srolwltxh sxeoltxh ylvdqw ã idluh dxjphqwhu o*hpsorl
shxw íwuh uìdolvìh wrxw hq hq shuphwwdqw xq dffurlvvhphqw gx sur�w ghv
hqwuhsulvhv gx vhfwhxu sulyì frqfhuqì1 Frpph oh vrxoljqhqw Ehoohpduh hw
Srxolq0Vlprq +4<;9,/ o*hpsorl frpsruwhudlw grqf ghv fdudfwìulvwltxhv g*xq
elhq sxeolf1 Gdqv fhwwh qrwh/ qrxv dyrqv lghqwl�ì xqh idfhwwh gh fhwwh fdudf0
wìulvwltxh1 Lo | hq d fhuwdlqhphqw g*dxwuh1 Sdu h{hpsoh/ xq wdx{ gh fk÷pdjh

prlqv ìohyì shxw dpìolruhu oh vhqwlphqw gh vìfxulwì/ od vdqwì rx oh qlyhdx
g*dofrrolvph ghv wudydloohxuv1

Ilqdohphqw/ rq grlw phqwlrqqhu txh wrxw fkrl{ dx qlyhdx vrfldo qh shxw
íwuh vhxohphqw edvì vxu ghv yduldeohv whoohv txh oh fk÷pdjh hw oh sur�w ghv

hqwuhsulvhv1 Pdlv/ vl rq vxssrvh txh ohv fk÷phxuv +qrwdpphqw fhx{ gh orqjxh

gxuìh, uhsuìvhqwh od srsxodwlrq sdxyuh hw txh ohv gìwhqwhxuv g*dfwlrqv vrqw ohv
ulfkhv/ fhw duwlfoh prqwuh tx*xqh srolwltxh gh o*hpsorl dpìolruh frqmrlqwhphqw

od vlwxdwlrq ghv ghx{ fdwìjrulhv1 Shxw0íwuh revhuyh0w0rq gdqv oh píph whpsv
xq dffurlvvhphqw ghv phvxuhv g*lqìjdolwì/ pdlv hq wrxw fdv/ lo hvw fodlu tx*lo

vh surgxlw xqh dpìolrudwlrq dx qlyhdx gh o*h!fdflwì sduìwlhqqh1

;



DQQH[H

Frpph ohv �uphv vrqw v|pìwultxhv hw tx*rq vxssrvh xq ìtxloleuh gh Qdvk

v|pìwultxh/ rq yd grqf dedqgrqqhu ohv h{srvdqwv srxu ohv suhxyhv ghv sursr0

vlwlrqv1

Suhxyh gh od sursrvlwlrq 41 Vxssrvrqv txh e?� ' h?� ' ?�1 Hq frpsdudqw

ohv ìtxdwlrqv +9, hw +<,/ rq gìgxlw doruv txh e?2 ' h?2 ' ?21 Srvrqv

f '

]
�

f

s � ER?�� R} ER� _Rc +43,

t '

]
�

f

s � E>?� n R?2� >} ER� _R� +44,

Rq shxw doruv uììfuluh ohv ìtxdwlrqv +8, hw +;, gh od idêrq vxlydqwh=

f n
qt

g
' � n �

q>

g
c +45,

f n qt ' � n �q>� +46,

g ìwdqw vxsìulhxu ã 4 hw ã sduwlu ghv ìtxdwlrqv +45, hw +46,/ rq shxw frqfoxuh
txh

f '
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�

f

s � ER?�� R} ER� _R ' �c +47,

t '

]
�

f

s � E>?� n R?2�>} ER� _R ' >�� +48,

Fh txl uhylhqw ã
]

�

f

s � E>?� n R?2� } ER� _R ' �� +49,

Sdu frqwuh/ ohv ìtxdwlrqv +9, hw +<, vwlsxohqw txh

]
�

f

s � E>?� n R?2� R} ER� _R ' �� +4:,

<



Hq phwwdqw +49, hw +4:, hqvhpeoh/ rq d
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f
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f
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Xqh frqwudglfwlrq/ sxlvtxh fhwwh ghuqlëuh ìjdolwì q*hvw srvvleoh txh vl } ER�
hvw gìjìqìuìh ã R ' �/ fh txl fruuhvsrqg dx fdv rü lo q*| d sdv g*lqfhuwlwxgh

vxu od txdolwì ghv wudydloohxuv vdqv h{sìulhqfh1 �

Suhxyh gh od sursrvlwlrq 51 Vl g $ n4/ +8, ghylhqw
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Suhxyh gh od sursrvlwlrq 61 Ã sduwlu gh o*ìtxdwlrq +4;,/ rq shxw gì�qlu
�xqh irqfwlrq lpsolflwh 	?� E�� hqwuh oh qlyhdx g*hpsorl ã o*ìtxloleuh gìfhqwudolvì

hw oh wdx{ gh vdodluh dxtxho idlw idfh od �uph1 Ìwdqw grqqì ohv k|srwkëvhv

vxu sc fhwwh irqfwlrq hvw frqwlqxh1 G*dxwuh sduw/ lo hvw dlvì gh prqwuhu txh

*�4
�<f

	?� E�� ' n4 hw *�4
�<"

	?� E�� ' f� Hq�q/ frpph f 	 �?� 	 4c rü �?�

hvw rewhqx sdu ohv ìtxdwlrqv +4<, hw +53, xqh ghv uìvxowdwv vxu ohv irqfwlrqv

frqwlqxhv qrxv shuphw g*ìfuluh tx*lo h{lvwh xq �
W who txh 	?� E�

W� ' �?�� Hq�q/

vl o*rq gl�ìuhqflh o*ìtxdwlrq +4;,/ rq d=
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W
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Eleolrjudsklh

41 Eùv/ G1 +4<;9,/ Sxeolf Hqwuhsulvh Hfrqrplfv/ Qruwk0Kroodqg/ Dpvwhu0

gdp1

51 Eduurq/ M1P1 hw P1D1 Orhzhqvwhlq +4<;8,/ Rq Hpsor|hu0Vshfl�f Lqiru0

pdwlrq dqg Lqwhuqdo Oderu Pdunhwv/ Vrxwkhuq Hfrqrplf Mrxuqdo/ 85/

76407781

61 Ehoohpduh/ G1 hw O1 Srxolq0Vlprq +4<;9,/ Oh gì� gx sohlq hpsorl = xq

qrxyhdx uhjdug ìfrqrpltxh/ Ìglwlrqv Vdlqw0Pduwlq/ Prqwuìdo1

71 Gh Erujhu/ Euxqr +4<<8,/ Wkh Ehkdylru ri Sxeolf Hqwhusulvhv R�hulqj

d Txdvl0Sxeolf Jrrg/ Hxurshdq Mrxuqdo ri Srolwlfdo Hfrqrp|/ 44/ 5980

5<31

81 Judyhooh/ K1V1H1 +4<;7,/ Edujdlqlqj dqg H!flhqf| lq Sxeolf dqg Sul0

ydwh Vhfwru Ilupv/ lq P1 Pdufkdqg/ S1 Shvwlhdx hw K1 Wxonhqv +hgv1,

Wkh Shuirupdqfh ri Sxeolf Hqwuhsulvhv= Frqfhsw dqg Phdvxuhphqw/

Qruwk0Kroodqg/ Dpvwhugdp1

91 Kdvklprwr/ P1 +4<;4,/ Ilup0Vshfl�f Kxpdq Fdslwdo dv Vkduhg Lqyhvw0

phqw/ Dphulfdq Hfrqrplf Uhylhz/ :4 7:807;51

:1 Mrydqrylf/ E1 +4<:<,/ Mre Pdwfklqj dqg wkh Wkhru| ri Wxuqryhu/ Mrxu0

qdo ri Srolwlfdo Hfrqrp|/ ;:/ <:50<<31

;1 Od|dug/ U1 +4<:5,/ Lqwurgxfwlrq/ lq U1 Od|dug +hg1,/ Frvw Ehqh�w Dqdo0

|vlv/ Shqjxlq1

<1 Uhhv/ U1 +4<;7,/ D Srvlwlyh Wkhru| ri wkh Sxeolf Hqwuhsulvh/ lq P1

Pdufkdqg/ S1 Shvwlhdx hw K1 Wxonhqv +hgv1, Wkh Shuirupdqfh ri Sxeolf

Hqwuhsulvhv= Frqfhsw dqg Phdvxuhphqw/ Qruwk0Kroodqg/ Dpvwhugdp1

431 Vkdslur/ F1 hw M1H1 Vwljolw} +4<;7,/ Htxloleulxp Xqhpsor|phqw dv d

Zrunhu0Glvflsolqh Ghylfh/ Dphulfdq Hfrqrplf Uhylhz/ :7/ 76607771
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