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Many European labor markets are characterized by heavy employment protection taxes and the 
widespread use of fixed-duration contracts. The simultaneous use of these two policy 
instruments seems somewhat contradictory since the former primarily aims at limiting job 
destruction whereas the latter clearly intensifies it. In this paper, we use a simple matching 
model with endogenous job destructions to analyze the impact of a combination of the two 
policies. We find that the political support of insiders to firing restrictions does not necessarily 
worsen unemployment. In fact, it may be the willingness of a majority of workers to support the 
��+ �������
of two instruments with opposite effects on job destruction and job creation that 
increase unemployment and deteriorates efficiency. Moreover, we argue, that the concentration 
of firm ownership is likely to influence labor market regulations. We show that the preferred point 
of a majority of workers is a very flexible labor market, without any firing cost when profits are 
evenly distributed across the labor force (which portrays a situation where firm ownership is 
extremely dispersed), whereas a combination of job protection and temporary jobs is preferred 
by workers when the share of profits that they earn is zero (which corresponds to a situation 
where firm ownership is concentrated among a few shareholders not participating in the labor 
market). 
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4 Lqwurgxfwlrq

Lq uhvsrqvh wr wkh gudpdwlf ulvh lq xqhpsor|phqw wkh| idfhg vlqfh wkh hqg ri wkh 4<:3v/ pdq|

Hxurshdq jryhuqphqwv pdgh d vlpxowdqhrxv xvh ri wzr dssduhqwo| glyhujlqj srolf| lqvwuxphqwv1

Wkh �uvw rqh fohduo| sxvkhg lqwr wkh gluhfwlrq ri d pruh vwulqjhqw oderu pdunhw uhjxodwlrq= Lw

frqvlvwhg ri pdlqwdlqlqj ru hyhq vrphwlphv uhlqiruflqj d jhqhudoo| douhdg| vwurqj ohjlvodwlrq rq

hpsor|phqw surwhfwlrq/ zlwk wkh lghd ri vorzlqj grzq mre ghvwuxfwlrq1 Phdqzkloh/ wkh vhfrqg rqh

zdv d gh�qlwh vwhs wrzdug pruh  h{lelolw|= Lw frqvlvwhg ri lqwurgxflqj wkh srvvlelolw| ri klulqj

zrunhuv rq  h{leoh/ �{hg0gxudwlrq frqwudfwv/ dlplqj dw irvwhulqj mre fuhdwlrq1 Dw wkh hqg ri wkh

vhyhqwlhv/ oderu pdunhw uhjxodwlrqv uhtxluhg wkdw whpsrudu| mrev zhuh ghvwlqhg wr vshfl�f wdvnv/

fkdudfwhul}hg e| odujh yduldwlrqv lq surgxfwlylw|/ gxh wr lpsruwdqw vhdvrqdo yduldwlrqv lq ghpdqg

iru lqvwdqfh1 Exw wkrvh uhjxodwlrqv kdyh fkdqjhg vrphzkdw vlqfh wkh hljkwlhv/ dqg lw lv qrz srvvleoh

lq d qxpehu ri Hxurshdq frxqwulhv wr kluh zrunhuv rq d whpsrudu| edvlv hyhq rq mrev zklfk duh

qrw vxemhfw wr odujh yduldwlrqv lq surgxfwlylw|1 Iru lqvwdqfh/ lq Vsdlq +Fdeudohv dqg Krshqkd|q/

4<<:,/ lq Jhupdq| +Urjrzvnl dqg Vfkùpdqq/ 4<<9, dqg lq Iudqfh +Eduwkhohp| dqg Mdxohqw/ 4<<:,/

wkh xvh ri whpsrudu| mrev lv dxwkrul}hv txdvl xqfrqglwlrqdoo| iru fhuwdlq jurxsv ri zrunhuv +vxfk

dv |rxwkv/ vhqlruv/ orqj0whup xqhpsor|hg111,/ dqg uhvwulfwlrqv rq wkh xvh ri vxfk frqwudfwv iru rwkhu

fdwhjrulhv ri oderu kdyh ehhq vodfnhqhg1 Dv d uhvxow/ lq vrph ri wkrvh frxqwulhv/ wkh exon ri uhfhqw

kluhv kdyh ehhq rq whpsrudu| mrev +derxw ;3( lq Iudqfh dqg ryhu <3( lq Vsdlq,/ hyhq wkrxjk lw lv

kdug wr eholhyh wkdw wkh vkduh ri qhzo| fuhdwhg mrev iru zklfk wkh xvh ri d zrunhu iru d vkruw shulrg

rqo| lv cremhfwlyho|* mxvwl�hg lv wkdw kljk1 Dv Ehqwrolod dqg Grodgr +4<<7,/ Vdlqw Sdxo +4<<9, dqg

Fdeudohv dqg Krshqkd|q +4<<:, hpskdvl}hg/ wklv hyroxwlrq wrzdug d pruh  h{leoh oderu pdunhw

kdv ehhq vwduwhg wr eulqj grzq xqhpsor|phqw zlwkrxw kduplqj wkh vr0fdoohg clqvlghuv* zkr duh

surwhfwhg e| kljk mre vhfxulw|1

Grhv lqwurgxflqj  h{lelolw| lq wklv sduwlfxodu zd| dfwxdoo| khos lqfuhdvh hpsor|phqwB Wkh olw0

hudwxuh rq mre vhfxulw| surylvlrqv grhv qrw gholyhu d fohdu0fxw dqvzhu1 Wkh lpsdfw ri �ulqj frvwv

rq hpsor|phqw dqg oderu pdunhw  rzv kdv ehhq wkrurxjko| dqdo|}hg lq d qxpehu ri lpsruwdqw

frqwulexwlrqv zklfk jhqhudoo| vkrz wkdw d pruh vwulqjhqw hpsor|phqw surwhfwlrq kdv dq dpeljx0

rxv lpsdfw rq wkh ohyho ri ryhudoo hpsor|phqw/ exw uhgxfhv oderu  rzv +Ehqwrolod dqg Ehuwrod/

4<<3/ Ehuwrod/ 4<<3/ Ehqwrolod dqg Vdlqw0Sdxo/ 4<<5/ Ehqwrolod dqg Grodgr/ 4<<7/ Jduledogl/ 4<<;/

Krshqkd|q dqg Urjhuvrq/ 4<<6/ Omxqjtylvw/ 4<<;/ Ploodug dqg Pruwhqvhq/ 4<<:/ Pruwhqvhq dqg

Slvvdulghv/ 4<<7/ 4<<<,1 Wkh uroh ri �{hg0gxudwlrq frqwudfwv dovr vhhpv wr eh xqfohdu1 Lw lv jhqhudoo|

frqfoxghg wkdw wkh lqwurgxfwlrq ri �{hg0gxudwlrq frqwudfwv lv htxlydohqw wr d uhgxfwlrq lq �ulqj
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frvw dqg wkdw lwv lpsdfw rq xqhpsor|phqw lv wkhuhiruh dpeljxrxv +Ehqwrolod dqg Vdlqw0Sdxo/ 4<<5/

Ehqwrolod dqg Grodgr/ 4<<7/ Vdlqw0Sdxo/ 4<<9/ Fdeudohv dqg Krshqkd|q/ 4<<:/ Djxluuhjdeluld dqg

Dorqvr0Eruuhjr/ 4<<</ Erhul/ 4<<</ Zdvphu/ 4<<</ Jduledogl dqg Ylrodqwh/ 4<<</ Eodqfkdug dqg

Odqglhu/ 5333/ Jrx{ dqg Pdxulq/ 5333,1

Lq wklv sdshu/ zh irfxv rq wzr frpprq ihdwxuhv vkduhg e| pdq| Hxurshdq oderu pdunhwv=

4�, �upv fdq fuhdwh erwk shupdqhqw dqg whpsrudu| mrev dqg 5�, �upv frqyhuw d fhuwdlq vkduh ri

wkh odwwhu wr shupdqhqw frqwudfw dw wkhlu h{sludwlrq +wkh uhvw ehlqj whuplqdwhg dw qr frvw,1 Rxu

sdshu h{solflwo| dqdo|}hv wkh frqvhtxhqfhv ri wklv vshfl�f frpelqdwlrq ri whpsrudu| dqg shupdqhqw

mrev1 Wklv lv/ dv idu dv zh duh dzduh/ d qryhow|/ dv lw lv jhqhudoo| dvvxphg hlwkhu wkdw �upv fdq

fuhdwh erwk shupdqhqw dqg whpsrudu| mrev/ wkh odwwhu ehlqj qhfhvvdulo| ghvwur|hg zkhq wkh| h{sluh

+Ehqwrolod dqg Vdlqw0Sdxo/ 4<<7/ Ehqwrolod dqg Grodgr/ 4<<7/ Vdlqw0Sdxo/ 4<<9/ Zdvphu/ 4<<<,/ ru

wkdw �upv rqo| fuhdwh �hqwu|0ohyho� mrev/ zklfk fdq eh hlwkhu frqyhuwhg ru ghvwur|hg diwhu d jlyhq

wlph shulrg +Jduledogl dqg Ylrodqwh/ 4<<</ Jrx{ dqg Pdxulq/ 5333/ Eodqfkdug dqg Odqglhu/ 5333,1

Rxu dssurdfk doorzv iru d suhflvh dqdo|vlv ri mre fuhdwlrq dqg ghvwuxfwlrq zkhq d glvwlqfwlrq

ehwzhhq whpsrudu| dqg shupdqhqw mrev h{lvwv wkurxjk oderu pdunhw ohjlvodwlrq/ d vlwxdwlrq riwhq

phw lq Hxursh1

Rxu frqfhuq lv wkh frqvhtxhqfhv ri hpsor|phqw surwhfwlrq uhjxodwlrqv rq xqhpsor|phqw/ zho0

iduh dqg lqfrph glvwulexwlrq1 Zh wkxv qhhg wr hpehg wkh deryh hqxphudwhg wzr ihdwxuhv lqwr dq

htxloleulxp prgho ri wkh oderu pdunhw1 Dv zloo dsshdu lq wkh sdshu/ wkh Pruwhqvhq dqg Slvvdulghv

+4<<7, pdwfklqj prgho zlwk hqgrjhqrxv mre ghvwuxfwlrq lv d jrrg fdqglgdwh1 Lq wklv iudphzrun/

zh �qg wkdw d pruh  h{leoh uhjxodwlrq rq �{hg0whup frqwudfwv pd| dfwxdoo| ghvwur| mrev/ lqfuhdvh

xqhpsor|phqw/ dqg uhgxfh djjuhjdwh zhoiduh/ hvshfldoo| zkhq �ulqj frvwv duh kljk1 Idflolwdwlqj wkh

fuhdwlrq ri pruh whpsrudu| mrev irvwhuv mre fuhdwlrq exw dovr wuljjhuv dq lqfuhdvh lq mre ghvwuxfwlrq/

wkh odwwhu h�hfw kdylqj d odujhu lpsdfw rq xqhpsor|phqw zkhq �ulqj frvwv duh odujh1 Wkh lqwxlwlrq

iru wklv uhvxow ehfrphv fohdu li rqh uhdol}hv wkdw �upv wudqvirup whpsrudu| mrev lqwr shupdqhqw

mrev1 Iru lqvwdqfh/ lq Iudqfh/ ehwzhhq 4<;: dqg 4<<4/ dssur{lpdwho| rqh wklug ri vkruw0whup hp0

sor|phqw frqwudfwv zhuh frqyhuwhg wr orqj0whup frqwudfwv dw wkhlu h{sludwlrq +Derzg/ Frueho dqg

Nudpdu}/ 4<<8,/ zklfk lpsolhg d vkduh ri whpsrudu| mrev lq wrwdo hpsor|phqw ri durxqg 48( lq wklv

shulrg1 Reylrxvo|/ wkh kljkhu wkh �ulqj frvwv/ wkh orzhu wkh vkduh ri whpsrudu| mrev wudqviruphg

lqwr shupdqhqw mrev/ ehfdxvh odujh �ulqj frvwv duh dq lqfhqwlyh iru hpsor|huv wr xvh whpsrudu|

mrev lq vhtxhqfh udwkhu wkdq frqyhuwlqj wkhp wr orqj0whup frqwudfwv/ zklfk duh vxemhfw wr wkh

�ulqj frvwv1 Frqvhtxhqwo|/ d srolf| wkdw shuplwv wkh rshqlqj ri pruh whpsrudu| mrev irvwhuv erwk
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mre fuhdwlrq dqg ghvwuxfwlrq/ wkh odwwhu h�hfw ehlqj vwuhqjwkhqhg zkhq �ulqj frvwv duh odujh1 Wklv

lpsolhv wkdw wkh vsuhdg ri whpsrudu| mrev lv pruh olnho| wr udlvh xqhpsor|phqw zkhq lw frphv rq

d oderu pdunhw douhdg| uhjxodwhg e| vwulqjhqw shupdqhqw mre vhfxulw| surylvlrqv41

Lq idfw/ wkhru| suhglfwv wkdw doorzlqj iru pruh whpsrudu| mrev wr eh fuhdwhg zkloh lpsrvlqj

srvlwlyh �ulqj frvwv irvwhuv erwk mre fuhdwlrq dqg mre ghvwuxfwlrq/ zlwk d frqvhtxhqwo| dpeljx0

rxv ryhudoo lpsdfw rq htxloleulxp xqhpsor|phqw1 Exw vlpxodwlrqv ri d fdoleudwhg yhuvlrq ri rxu

prgho iru d w|slfdo Hxurshdq oderu pdunhw qrqhwkhohvv vxjjhvw wkdw wkh h�hfw rq mre ghvwuxfwlrq

lv vwurqjhu/ uhvxowlqj lq d kljkhu xqhpsor|phqw udwh iru hfrqrplhv zlwk erwk vwulqjhqw �ulqj uh0

vwulfwlrqv dqg d zlghvsuhdg xvh ri �{hg0gxudwlrq frqwudfwv1 Ilqdoo|/ vlpxodwlrqv vkrz wkdw wkh qhw

suhvhqw ydoxh ri ixwxuh djjuhjdwh qhw surgxfwlrq  rzv�zklfk lv d frqvlvwhqw phdvxuh ri djjuhjdwh

zhoiduh zkhq lqglylgxdov duh dvvxphg wr eh ulvn0qhxwudo�lv w|slfdoo| uhgxfhg e| wkh frpelqhg xvh

ri �ulqj uhvwulfwlrqv dqg �{hg0whup frqwudfwv1

Jlyhq wkrvh suholplqdu| uhvxowv/ wkh pdlq txhvwlrq zh zdqw wr dgguhvv lq wklv sdshu lv wkdw ri

wkh fdxvhv wkdw ohg vrph Hxurshdq jryhuqphqwv wr xvh wkrvh lqh!flhqw frpelqdwlrqv ri whpsrudu|

mrev dqg vwulqjhqw glvplvvdo uhvwulfwlrqv1 Dq dqvzhu wr wklv txhvwlrq/ zklfk dovr lv wkh pdlq uhvxow

ri wklv sdshu/ lv jlyhq e| d ixuwkhu zhoiduh dqg lqfrph glvwulexwlrq dqdo|vlv51 Rxu ehqfkpdun fdvh

lv d vlwxdwlrq zkhuh sur�wv duh qrw uhglvwulexwhg wr zrunhuv1 Lq wkdw fdvh/ wkh deryh phqwlrqhg

vlpxodwlrqv vkrz wkdw d phdvxuh wkdw idflolwdwhv wkh fuhdwlrq ri whpsrudu| mrev/ zklfk udlvhv wkh

xqhpsor|phqw h{lw udwh/ lpsuryhv wkh zhoiduh ri hyhu| zrunhu zkrvh vwdwxv +xqhpsor|hg/ hpsor|hg

hlwkhu rq d shupdqhqw ru rq d whpsrudu| mre, grhv qrw fkdqjh dv d gluhfw uhvxow ri wkdw phdvxuh1

Dffruglqjo|/ rqo| wkrvh zrunhuv zkrvh mrev duh gluhfwo| wkuhdwhqhg e| wkh fkdqjh ri srolf| fdq ehdu

orvvhv zkhq whpsrudu| mrev duh pdgh hdvlhu wr fuhdwh1 Pruhryhu/ lw dsshduv wkdw zrunhuv hpsor|hg

rq orqj whup mrev suhihu kljkhu �ulqj frvwv wkdq xqhpsor|hg zrunhuv dqg zrunhuv rq whpsrudu|

mrev1 Ryhudoo/ erwk wkh djjuhjdwh glvfrxqwhg lqfrph ri zrunhuv dqg wkh zhoiduh ri hpsor|hhv zlwk

shupdqhqw mrev uhdfk d pd{lpxp lq d vlwxdwlrq lq zklfk �upv duh doorzhg wr fuhdwh dv pdq|

whpsrudu| mrev dv wkh| zdqw dqg kdyh wr sd| �ulqj frvwv wkdw dprxqwv wr derxw 6 prqwkv ri wkh

dyhudjh surgxfwlrq ri d zrunhu1 Dv d frqvhtxhqfh/ lq wkh zruog wkdw zh ghvfuleh lq rxu ehqfkpdun

fdvh/ vwduwlqj iurp d odlvvh}0idluh vlwxdwlrq zlwkrxw hpsor|phqw surwhfwlrq ru whpsrudu| mrev/ d

vpdoo vlpxowdqhrxv lqfuhdvh lq wkh vkduh ri whpsrudu| mrev dqg �ulqj frvwv lv dozd|v vxssruwhg e|

4Wklv uhvxow frqfxuv zlwk Eodqfkdug*v dqg Odqglhu*v +5333, frqfoxvlrqv/ zklfk zhuh rewdlqhg lqghshqghqwo| lq d
vrphzkdw vlplodu iudphzrun1

5Wkh devhqfh ri ulvn0dyhuvlrq iurp wkh hfrqrp| wkdw zh ghvfuleh dxwkrul}hv xv wr vshdn ri zhoiduh zkhq zh uhdoo|
orrn dw suhvhqw glvfrxqwhg lqfrph1 Wklv vrphzkdw uhvwulfwlyh gh�qlwlrq vkrxog eh nhsw lq plqg1
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d ydvw pdmrulw| ri zrunhuv/ hyhq wkrxjk lw lv lqh!flhqw1 Rxu dqdo|vlv wkxv vxjjhvwv wkdw xqhpsor|0

phqw dqg oderu pdunhw lqh!flhqf| gr qrw ruljlqdwh iurp wkh vroh srolwlfdo vxssruw ri lqvlghuv wr

hpsor|phqw surwhfwlrq/ exw frxog udwkhu eh wkh uhvxow ri d frqvhqvxv dprqj d yhu| odujh pdmrulw|

ri zrunhuv lq idyru ri d �gxdo� oderu pdunhw1

Vxusulvlqjo|/ lw lv irxqg wkdw whpsrudu| mrev glplqlvk djjuhjdwh sur�wv1 Lqghhg/ orrvhqlqj wkh

uhvwulfwlrqv lpsrvhg rq wkh fuhdwlrq ri whpsrudu| mrev kdv wzr frxqwhudfwlqj h�hfwv rq sur�wv= Rq

rqh kdqg lw idflolwdwhv wkh fuhdwlrq ri pruh sur�wdeoh mrev/ exw rq wkh rwkhu/ e| lqfuhdvlqj wkh mre

�qglqj udwh/ lw dovr lqfuhdvhv zdjh suhvvxuh/ zklfk lv ghwulphqwdo wr sur�wv1 Zh �qg wkdw wkh vhfrqg

h�hfw grplqdwhv iru d zlgh udqjh ri sdudphwhu ydoxhv/ dqg wkdw djjuhjdwh sur�wv duh +voljkwo|,

ghfuhdvhg lq htxloleulxp zkhq �upv duh doorzhg wr fuhdwh pruh whpsrudu| mrev1 Reylrxvo|/ �ulqj

frvwv duh dovr edg iru sur�wv dqg/ ryhudoo/ djjuhjdwh sur�wv duh orzhu zkhq wkhuh lv d frpelqdwlrq

ri whpsrudu| mrev dqg �ulqj frvwv1

Wkrvh uhvxowv vxjjhvw wkdw wkh glvwulexwlrq ri �up rzqhuvkls lv olnho| wr lq xhqfh oderu pdunhw

uhjxodwlrqv1 Wkh vkduh ri sur�wv hduqhg e| zrunhuv zdv }hur lq rxu ehqfkpdun fdvh/ zklfk zrxog

eh wkh fdvh lq dq hfrqrp| zkhuh htxlw| rzqhuvkls lv frqfhqwudwhg dprqj d ihz vkduhkroghuv zkr

gr qrw sduwlflsdwh lq wkh oderu pdunhw1 Wkh rssrvlwh fdvh ri h{wuhph glvshuvlrq lq �up rzqhuvkls

lv d vlwxdwlrq zkhuh sur�wv duh hyhqo| glvwulexwhg wr doo zrunhuv1 Zh vkrz lq wklv odvw fdvh wkdw wkh

suhihuuhg srlqw ri zrunhuv lv d yhu|  h{leoh oderu pdunhw/ zlwk yluwxdoo| qr uhvwulfwlrq rq glvplvvdov1

Wklv frqwudvw ehwzhhq wkh wzr h{huflvhv lv frqvlvwhqw zlwk wkh vw|ol}hg ylhz wkdw frusrudwh rzqhuvkls

lv pruh glvshuvhg lq Dqjor0Vd{rq hfrqrplhv wkdq lq frqwlqhqwdo Hxursh +vhh h1j1 Od Sruwd/ Orsh}0

Gh0Vlodqhv dqg Vkohlihu/ 4<<<,/ vlqfh dqrwkhu vw|ol}hg ylhz +zklfk zloo eh grfxphqwhg odwhu lq wkh

sdshu,/ lv wkdw Dqjor0Vd{rq oderu pdunhwv duh ohvv uhjxodwhg dqg pruh  h{leoh wkdq lq frqwlqhqwdo

Hxursh1

Wkh sdshu lv rujdql}hg dv iroorzv= Wkh qh{w vhfwlrq eulh | grfxphqwv wkh lpsruwdqfh ri �{hg0

gxudwlrq mrev dqg �ulqj frvwv lq vrph Hxurshdq hfrqrplhv1 Vhfwlrq 6 h{srvhv wkh wkhruhwlfdo

iudphzrun zh xvh wr dgguhvv wkh txhvwlrq dw kdqg/ dqg fkdudfwhul}hv lwv vwhdg|0vwdwh1 Vhfwlrq 7

vwxglhv erwk txdolwdwlyho| dqg txdqwlwdwlyho| wkh h�hfwv ri oderu pdunhw srolf|�l1h1 wkh frpelqhg

xvh ri �ulqj uhvwulfwlrqv dqg �{hg0gxudwlrq frqwudfwv�rq wkh ydoxhv ri vrph yduldeohv ri lqwhuhvw1

Vhfwlrq 8 frqfoxghv1
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5 Vrph idfwv derxw oderu pdunhw uhjxodwlrq

Vhyhudo frqwulexwlrqv +h1j1 Ehuwrod/ 4<<3/ Juxee dqg Zhoov/ 4<<6/ RHFG/ 4<<7, kdyh frqvwuxfwhg

v|qwkhwlf lqglfdwruv ri wkh cvwulfwqhvv* ri hpsor|phqw surwhfwlrq lq prvw RHFG frxqwulhv1 Hoder0

udwlqj rq wkrvh frqwulexwlrqv/ RHFG +4<<</ fkdswhu 5, surylghv d udqnlqj ri 5: frxqwulhv e| rughu

ri vwulfwqhvv ri wkhlu hpsor|phqw surwhfwlrq ohjlvodwlrq1 Wdeoh 4 uhsruwv wklv udqnlqj iru Hxurshdq

+erwk HX dqg HIWD, dqg Qruwk Dphulfdq frxqwulhv e| wkh hqg ri wkh 4<<3v1

Wdeoh 4= Vwulfwqhvv ri hpsor|phqw surwhfwlrq uhjxodwlrqv iru uhjxodu hpsor|phqw e| wkh hqg ri wkh
<3*v +vrxufh= RHFG/ 4<<<,

Frxqwu| Lqglfdwrud Frxqwu| Lqglfdwru
XVD 15 +ohdvw vwulfw, Qruzd| 517
XN 1; Juhhfh 517
Fdqdgd 1< Dxvwuld 519
Vzlw}huodqg 415 Vsdlq 519
Ehojlxp 418 Jhupdq| 51;
Ghqpdun 419 Vzhghq 51;
Luhodqg 419 Lwdo| 51;
Ilqodqg 514 Qhwkhuodqgv 614
Iudqfh 516 Sruwxjdo 716 +vwulfwhvw,
d
Wkh lqglfdwru wdnhv ydoxhv iurp 3 wr 91 Lwv ydoxh lqfuhdvhv zlwk wkh joredo

vwulfwqhvv ri hpsor|phqw surwhfwlrq uhjxodwlrqv1

Wkh vdph fkdswhu ri RHFG +4<<<, dovr surylghv d v|qwkhwlf dffrxqw ri wkh uhjxodwlrq rq �{hg0

gxudwlrq frqwudfwv lq Hxurshdq hfrqrplhv +vhh wdeoh 5,1 Hyhq li uhvwulfwlyh frqglwlrqv dsso| wr wkh

qxpehu ri srvvleoh uhqhzdov ri vxfk frqwudfwv/ lw dsshduv wkdw/ lq prvw frxqwulhv/ dffhvv wr �{hg0

gxudwlrq frqwudfwv lv pdgh uhodwlyho| hdv|1 H{fhsw iru Juhhfh/ zkhuh �{hg0gxudwlrq frqwudfwv duh

dxwkrul}hg rqo| iru whpsrudu| mrev/ hlwkhu wkhuh duh qr uhvwulfwlrqv dw doo rq wkh xvh ri vxfk frqwudfwv/

ru cvshfl�f frqglwlrqv* dsso|1 cVshfl�f frqglwlrqv* phdqv wkdw wkh vshfl�f qhhgv dqg vlwxdwlrq ri wkh

hpsor|hu dqg2ru wkh hpsor|hh duh wdnhq lqwr dffrxqw lq dssolfdwlrqv iru �{hg0gxudwlrq frqwudfwv

dqg wkdw vshfldo ghurjdwlrqv wr wkh qrupdoo| dssolfdeoh uxohv pd| eh judqwhg1

Wdeoh 6 uhsruwv wkh vkduh ri whpsrudu| mrev lq wrwdo hpsor|phqw lq Hxurshdq hfrqrplhv1 Rqh

vhhv iurp wdeoh 6 wkdw/ hyhq wkrxjk �{hg0gxudwlrq frqwudfwv frqvwlwxwh wkh exon ri hpsor|phqw

lq rzv/ wkh| kdugo| dffrxqw iru ryhu 43( ri wrwdo hpsor|phqw +Vsdlq ehlqj d qrwdeoh h{fhswlrq,1

Wkh uhdvrq iru wklv lv reylrxvo| wkdw �{hg0gxudwlrq frqwudfwv duh whpsrudu| e| qdwxuh/ vr wkhlu

olihwlph lv pxfk vkruwhu wkdq wkrvh ri uhjxodu/ orqj0whup frqwudfwv1

D odvw ihdwxuh ri lqwhuhvw uhjduglqj �{hg0gxudwlrq frqwudfwv lv wkh h{whqw wr zklfk wkh| fdq eh

wudqviruphg lqwr uhjxodu/ shupdqhqw mrev1 Rqh vhhv wkdw lq vrph frxqwulhv wkhuh duh uhvwulfwlrqv
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Wdeoh 5= Uhjxodwlrq rq �{hg0gxudwlrq frqwudfwv +vrxufh= RHFG/ 4<<<,

Frxqwu|
Mre

uhtxlvlwhv
Pd{1 qxpehu
ri uhqhzdov

Pd{1 fxpxodwhg
ohqjwk +prqwkv,

Joredo
vwulfwqhvvd

HX

Ehojlxp Vshfl�f frqglwlrqv 6 63 51;
Ghqpdun Qrqh 18 Xqolplwhg 1<
Iudqfh Vshfl�f frqglwlrqv 4 4; 619
Jhupdq| Vshfl�f frqglwlrqv 6 57 516
Juhhfh Whpsrudu| mrev rqo| 418 Xqolplwhg 71;
Luhodqg Qrqh Xqolplwhg Xqolplwhg 16
Lwdo| Vshfl�f frqglwlrqv 4 48 61;
Qhwkhuodqgv Qrqh 5 Xqolplwhg 415
Sruwxjdo Vshfl�f frqglwlrqv 5 63 613
Vsdlq Vshfl�f frqglwlrqv 8 69 618
XN Qrqh Xqolplwhg Xqolplwhg 16
HIWD

Dxvwuld Qrqh 318 Xqolplwhg 41;
Ilqodqg Vshfl�f frqglwlrqv 318 Xqolplwhg 41<
Qruzd| Vshfl�f frqglwlrqv 318 Xqolplwhg 51;
Vzhghq Qrqh Xqolplwhg 45 419
Vzlw}huodqg Qrqh 18 Xqolplwhg 1<
d
Wkh lqglfdwru wdnhv ydoxhv iurp 3 wr 91 Lwv ydoxh lqfuhdvhv zlwk wkh joredo vwulfwqhvv ri uhjxodwlrqv rq

whpsrudu| hpsor|phqw1

Wdeoh 6= Vkduh ri whpsrudu| mrev lq wrwdo hpsor|phqw +vrxufh= RHFG/ 4<<9,

Frxqwu| Vkduh +(, Frxqwu| Vkduh+(,
Ehojlxp 814 Jhupdq| 4318
XN 817 Iudqfh 44
Lwdo| :18 Sruwxjdo 44
Luhodqg < Ghqpdun 4418
Qhwkhuodqgv 43 Ilqodqg 46
Juhhfh 4318 Vsdlq 66
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rq wkh ohqjwk ri �{hg0gxudwlrq frqwudfwv/ wkurxjk wkh lqwurgxfwlrq ri d pd{lpdo fxpxodwhg ohqjwk

dqg2ru d pd{lpdo qxpehu ri uhqhzdov1 Dffruglqjo|/ lq vxfk frxqwulhv/ hpsor|huv pxvw fkrrvh

ehwzhhq whuplqdwlqj d �{hg0gxudwlrq frqwudfw ru frqyhuwlqj wkh frqwudfw wr d shupdqhqw rqh1 Lw

lv zruwk qrwlqj wkdw wklv wudgh0r� fdq dovr h{lvw lq frxqwulhv zkhuh wkhuh lv qr h{solflw uhvwulfwlrq

rq wkh ohqjwk ri �{hg gxudwlrq frqwudfwv1 Iru lqvwdqfh/ lq wkh XN/ wkh Hpsor|phqw Surwhfwlrq

Frqvrolgdwlrq Dfw +4<:;, vwdwhv wkdw wkh hqg ri d �{hg whup frqwudfw pd| eh frqvlghuhg dv dq

xqidlu glvplvvdo jlylqj ulvh wr dq dzdug dqg2ru d uhlqvwdwhphqw +vhh Dgglvrq dqg Vlhehuw/ 4<<6,1

Lq wklv fdvh/ wkh gl�huhqfh ehwzhhq d whpsrudu| dqg d shupdqhqw mre lv txlwh vxewoh/ dqg ghshqgv

rq wkh ghflvlrq ri wkh wulexqdo1 D zd| wr lqwurgxfh wkh srvvlelolw| wr xvh whpsrudu| mrev zlwk

fhuwdlqw| lv wr lpsrvh d txdoli|lqj shulrg ehiruh d fodlp ri xqidlu glvplvvdo ru uhgxqgdqf| sd|phqw

fdq eh eurxjkw wr wkh Lqgxvwuldo Wulexqdo1 Dw wkh hqg ri wklv txdoli|lqj shulrg/ zklfk kdg ehhq

udlvhg iurp vl{ prqwkv wr rqh |hdu lq 4<:< dqg wr wzr |hduv lq 4<;3/ wkh hpsor|huv idfh wkh vdph

wudgh0r� ehwzhhq whuplqdwlqj ru wudqviruplqj wkh whpsrudu| mrev dv lq frxqwulhv zkhuh wkhuh duh

h{solflw uhvwulfwlrqv1

Ryhudoo/ wkhuh duh pdq| zd|v wr uhjxodwh wkh xvh ri whpsrudu| mrev/ exw Hxurshdq oderu pdunhw

uhjxodwlrqv kdyh hyroyhg wrzdug pruh  h{lelolw|/ e| idflolwdwlqj wkh fuhdwlrq ri whpsrudu| mrev1 Wkh

frqglwlrqv xqghu zklfk vxfk mrev pd| eh rshqhg duh uhodwhg wr wkh fkdudfwhulvwlfv ri erwk zrunhuv

dqg mrev/ dqg wkh| duh riwhq orrvho| gh�qhg/ dv wkh| ghshqg wr d odujh h{whqw rq wkh ghjuhh ri

uhjxodwlrq hqirufhphqw1 Dv vkrzq e| Iljxuh 4/ d frqvhtxhqfh ri wklv vlwxdwlrq lv wkdw wkhuh lv d

odujhu vkduh ri whpsrudu| mrev lq frxqwulhv zlwk pruh vwulqjhqw mre surwhfwlrq1 Dffruglqjo|/ wklv

Iljxuh vxjjhvwv wkdw whpsrudu| mrev duh dfwxdoo| xvhg wr uh0lqwurgxfh vrph  h{lelolw| zkhq �ulqj

frvwv duh kljk1

Wkh iroorzlqj vhfwlrqv wu| wr dvvhvv wkh lpsdfw rq oderu pdunhw shuirupdqfh dqg zhoiduh ri wklv

irup ri  h{lelolw|1

6 Wkh edvlf wkhruhwlfdo vhwxs

614 Suholplqdu| dvvxpswlrqv

Wkh edvlf hqylurqphqw eruurzv iurp d glvfuhwh wlph yhuvlrq ri d prgho forvh wr Pruwhqvhq dqg

Slvvdulghv +4<<7,1 Dq hqgrjhqrxvo| vl}hg frqwlqxxp ri frpshwlwlyh �upv surgxfh d qxpìudluh

rxwsxw/ xvlqj oderu dv vroh lqsxw1 Hdfk �up lv hqgrzhg zlwk d �{hg0frh!flhqwv whfkqrorj|/ uhtxlulqj

rqh zrunhu wr surgxfh % xqlwv ri rxwsxw lq shulrg w1 Dv lq Pruwhqvhq dqg Slvvdulghv +4<<7,/ % lv d

udqgrp/ mre0vshfl�f surgxfwlylw| sdudphwhu vhohfwhg iurp d glvwulexwlrq ! @ �� ryhu vrph lqwhuydo

:
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Iljxuh 4= Wkh uhodwlrq ehwzhhq wkh vkduh ri whpsrudu| mrev dqg wkh vwulfwqhvv ri surwhfwlrq iru
uhjxodu mrev1 Vrxufh= RHFG1

^%> %`1 Hyhu| qhz mre vwduwv r� zlwk surgxfwlylw| % gudzq iurp wkh glvwulexwlrq !1 Hyhu| frqwlqxlqj

mre kdv d frqvwdqw shu shulrg suredelolw| � 5 ^3> 4` ri ehlqj klw e| d surgxfwlylw| vkrfn/ zklfk

frqvlvwv lq gudzlqj d qhz ydoxh iru wkh surgxfwlylw| iurp wkh glvwulexwlrq !1

Klulqj d zrunhu dqg vhdufklqj iru d mre duh frvwo| dfwlylwlhv1 Ydfdqw mrev dqg xqhpsor|hg

zrunhuv�wkh rqo| mre vhhnhuv/ e| dvvxpswlrq�duh eurxjkw wrjhwkhu lq sdluv wkurxjk dq lpshuihfw

pdwfklqj surfhvv1 Wklv surfhvv lv fdswxuhg e| wkh fxvwrpdu| pdwfklqj ixqfwlrq/ zklfk uhodwhv

shu shulrg wrwdo frqwdfwv wr wkh qxpehu ri vhhnhuv rq hdfk vlgh ri wkh pdunhw1 Li x| +y|, lv wkh

shulrg w udwh ri xqhpsor|phqw +mre ydfdqf|,/ dqg li wrwdo oderu irufh sduwlflsdwlrq lv qrupdol}hg

wr 4 lq hyhu| shulrg w/ wkh qxpehu ri hpsor|hu0zrunhu frqwdfwv lq shulrg w lv jlyhq e| p +x|> y|,/

zkhuh wkh pdwfklqj ixqfwlrq lv wzlfh frqwlqxrxvo| gl�huhqwldeoh/ lqfuhdvlqj dqg frqfdyh lq erwk ri

lwv dujxphqwv/ dqg olqhduo| krprjhqhrxv61 Olqhdu krprjhqhlw| ri wkh pdwfklqj ixqfwlrq doorzv wr

h{suhvv wkh shu shulrg suredelolw| iru d ydfdqw mre +xqhpsor|hg zrunhu, wr phhw dq xqhpsor|hg

zrunhu +d ydfdqw mre, dv d ixqfwlrq ri wkh oderu pdunhw wljkwqhvv udwlr/ �| @ y|@x|1 D ydfdqw mre fdq

phhw rq dyhudjh p +x|> y|, @y| @ t +�|, xqhpsor|hg zrunhuv shu shulrg/ zlwk t� +�, ? 31 Vlploduo|/

wkh udwh dw zklfk xqhpsor|hg mre vhhnhuv fdq phhw mrev lv �|t +�|,/ dq lqfuhdvlqj ixqfwlrq ri �|1 Lw

lv zruwk qrwlqj wkdw qrw doo mre frqwdfwv zloo ohdg wr mre fuhdwlrq ehfdxvh vrph mre pdwfkhv wxuq

rxw qrw wr eh surgxfwlyh hqrxjk1 Lqghhg/ wkh vwduwlqj ydoxh ri surgxfwlylw| % lv uhyhdohg wr erwk

6Dw ohdvw ryhu wkh grpdlq tE%c +� �6 E%c +� $ 4�? E%c +��/ wr zklfk zh vkdoo frq�qh wkh dqdo|vlv1

;



wkh zrunhu dqg wkh zrxog0eh hpsor|hu ri dq| qhz pdwfk uljkw diwhu wkh pdwfk lv iruphg/ dqg lw

pd| wxuq rxw wr eh wrr orz wr frpshqvdwh hlwkhu sduw| iru wkhlu vhdufk h�ruwv1 Pruh vshfl�fdoo|/

zh zloo vkrz wkdw wkhuh h{lvw uhvhuydwlrq surgxfwlylw| ohyhov ehorz zklfk qhlwkhu wkh zrunhu qru

wkh hpsor|hu zkr kdyh mxvw phw zdqw wr wudgh1

Zh ghsduw iurp wkh edvlf Pruwhqvhq0Slvvdulghv hfrqrp| e| dvvxplqj wkdw wzr w|shv ri oderu

frqwudfwv frh{lvw= Orqj0whup frqwudfwv dqg �{hg0gxudwlrq +ru vkruw0whup, frqwudfwv1 Orqj0whup

frqwudfwv duh wkh cuhjxodu* w|sh ri frqwudfwv1 Wkh| gr qrw phqwlrq dq| suh0ghwhuplqhg gxudwlrq/

dqg fdq eh whuplqdwhg lq dq| shulrg dw d �{hg frvw i / lqfxuuhg e| wkh �up1 Wkh frvw i zloo eh

uhihuuhg wr dv wkh �ulqj frvw lq wkh uhpdlqghu dqg lv wkrxjkw ri dv d phdvxuh ri mre vhfxulw|1 Lw lv dq

h{rjhqrxv srolf| wrro1 Qrwh wkdw lw lv d �{hg frvw/ qrw d wudqvihu iurp wkh �up wr wkh zrunhu +vxfk

dv vhyhudqfh sd|,/ exw d wudqvihu iurp wkh �up wr wkh jryhuqphqw wkdw lv hyhqo| uhglvwulexwhg wr

wkh zkroh srsxodwlrq wkurxjk oxps0vxp wudqvihuv1 Pruhryhu/ zh ghhp lw uhdolvwlf wr dvvxph wkdw

rqo| frqwlqxlqj pdwfkhv +l1h1 pdwfkhv dw ohdvw rqh shulrg rog, duh vxemhfw wr �ulqj frvwv1

Il{hg gxudwlrq frqwudfwv duh rqh0shulrg frqwudfwv1 Diwhu rqh shulrg/ wkh| fdq hlwkhu eh whupl0

qdwhg dw qr frvw/ ru frqyhuwhg lqwr d orqj0whup frqwudfw1 Wkhvh ihdwxuhv duh phdqw wr fdswxuh wkh

pdlq fkdudfwhulvwlfv ri wkh c h{leoh*/ �{hg0gxudwlrq frqwudfwv wkdw kdyh ehhq lqwurgxfhg lq pdq|

Hxurshdq hfrqrplhv vlqfh wkh ehjlqqlqj ri wkh ;3v +vhh wkh lqwurgxfwru| glvfxvvlrq ri wklv sdshu,1

Xqghu wkrvh dvvxpswlrqv/ wkh rqo| gl�huhqfh ehwzhhq d vkruw0 dqg d orqj0whup frqwudfw lv wkdw wkh

iruphu lv h{hpsw iurp wkh �ulqj frvw iru rqh shulrg1 Wkhuhiruh/ li erwk w|shv ri frqwudfwv lpso|

htxdo klulqj frvwv/ zkdw zh vkdoo dvvxph/ vkruw0whup frqwudfwv duh dozd|v suhihuuhg e| �upv�dqg/

xqghu wkh dvvxpswlrq ri h!flhqw vxusoxv vkdulqj/ e| zrunhuv dv zhoo1 Krzhyhu/ zh sxw d uhvwulfwlrq

rq wkh fuhdwlrq ri vkruw0whup mrev wkurxjk wkh dvvxpswlrq wkdw dq| vkruw0whup frqwudfw pxvw eh

dssuryhg e| wkh jryhuqphqw/ rwkhuzlvh lw lv dxwrpdwlfdoo| wudqviruphg lqwr d orqj0whup frqwudfw1

Dssurydo lv judqwhg wr dq h{rjhqrxv iudfwlrq s ri wkh qhz pdwfkhv lq hdfk shulrg/ zkhuh s lv wdnhq

dv dqrwkhu srolf| lqvwuxphqw1 Lw lv dvvxphg wkdw wkh w|sh ri frqwudfw wkdw fdq eh r�huhg lv qrw

nqrzq e| wkh hpsor|hu ehiruh kh phhwv d zrunhu lq rughu wr fdswxuh wzr lpsruwdqw idfwv1 Iluvw/

wkh uljkw wr xvh d �{hg0gxudwlrq frqwudfw jhqhudoo| ghshqgv rq zrunhu fkdudfwhulvwlfv zklfk duh

qrw nqrzq ehiruh wkh pdwfk lv iruphg1 Vhfrqg/ lq pdq| frxqwulhv/ wkh vsuhdg ri �{hg0gxudwlrq

frqwudfwv rffxuuhg pdlqo| ehfdxvh ri d udwkhu orrvh hqirufhphqw ri wkh h{lvwlqj uhjxodwlrqv +djdlq/

vhh wkh lqwurgxfwru| glvfxvvlrq,1 Dffruglqjo|/ dq hpsor|hu zkr r�huv d whpsrudu| mre idfhv d ulvn

ri vhhlqj lw frqyhuwhg lqwr d shupdqhqw rqh1

<



615 Zdjh irupdwlrq/ mre fuhdwlrq dqg mre ghvwuxfwlrq

Wkh ghflvlrqv ri rshqlqj d qhz ydfdqw mre vorw ru whuplqdwlqj d mre ri hlwkhu w|sh duh edvhg rq wkh

dvvhw ydoxhv ri wkh ydulrxv rswlrqv1 Wr ghulyh wkrvh ydoxhv/ zh qhhg wr lqwurgxfh d elw ri qrwdwlrq1

Iluvw/ d mre fdq eh lq hlwkhu rqh ri wkh iroorzlqj irxu vwdwhv= Ydfdqw +vwdwh y,/ rshudwlqj xqghu d

vkruw0whup frqwudfw +vwdwh v,/ lq lwv �uvw shulrg ri rshudwlrq xqghu d orqj0whup frqwudfw dqg wkxv

h{hpsw iurp wkh �ulqj uhvwulfwlrqv +vwdwh 3,/ rshudwlqj xqghu d orqj0whup frqwudfw iru pruh wkdq

rqh shulrg dqg wkxv vxemhfw wr wkh �ulqj uhvwulfwlrqv +vwdwh o,1 Wr hdfk ri wkhvh vwdwhv fruuhvsrqgv

d glvwlqfw dvvhw ydoxh/ zklfk zh qrz gh�qh1 Doo ydoxhv ehorz duh vwhdg|0vwdwh1

� �� = ydoxh wr wkh �up ri d ydfdqw mre vorw>

� �r +%, = ydoxh wr wkh �up ri d vkruw0whup mre zlwk surgxfwlylw| sdudphwhu %>

� �f +%, = ydoxh wr wkh �up ri d qhz orqj0whup mre zlwk surgxfwlylw| sdudphwhu %>

� �, +%, = ydoxh wr wkh �up ri d frqwlqxlqj orqj0whup mre zlwk surgxfwlylw| sdudphwhu %>

� Y r +%, = ydoxh wr wkh zrunhu ri d vkruw0whup mre zlwk surgxfwlylw| sdudphwhu %>

� Y f +%, = ydoxh wr wkh zrunhu ri d qhz orqj0whup mre zlwk surgxfwlylw| sdudphwhu %>

� Y , +%, = ydoxh wr wkh zrunhu ri d frqwlqxlqj orqj0whup mre zlwk surgxfwlylw| sdudphwhu %>

� Y � = ydoxh wr wkh zrunhu ri xqhpsor|phqw1

Iru dq| w|sh ri mre/ zh �qdoo| gh�qh wkh mrlqw vxusoxv dvvrfldwhg zlwk wkh mre dv wkh vxp ri

lwv ydoxhv wr wkh �up dqg wkh zrunhu qhw ri wkhlu uhvshfwlyh ydoxhv ri frqwlqxhg vhdufk1 Vkruw0whup

frqwudfwv ru uhfhqw orqj0whup frqwudfwv�l1h1 mrev ri w|sh 3 dqg v�duh h{hpsw ri �ulqj frvwv1

Wkxv/ wkh ydoxh wr wkh �up ri euhdnlqj wkh frqwudfw lv vlpso| wkh ydoxh ri d ydfdqw mre/ �� dqg wkh

fruuhvsrqglqj vxusoxvhv duh uhvshfwlyho|

Vf +%, @
�
�f +%,���

�
.
�
Y f +%,� Y �

�
dqg Vr +%, @ ^�r +%,���` . ^Y r +%,� Y �` =

Lq wxuq/ wkh �up lqfxuv wkh �ulqj frvw i xsrq whuplqdwlqj d frqwlqxlqj orqj0whup mre +w|sh o,/ zklfk

pdnhv wkh ydoxh ri euhdnlqj d frqwudfw ri w|sh o htxdo wr �� � i 1 Wkh vxusoxv iurp d frqwlqxlqj

orqj0whup mre lv wkhuhiruh jlyhq e| V, +%, @
�
�, +%,��� . i

�
.
�
Y , +%,� Y �

�
=

Zdjhv duh wkh rxwfrph ri d elodwhudo edujdlq ehwzhhq hdfk �up dqg lwv hpsor|hh1 Wkh edujdlq

lv uhylvhg dw wkh ehjlqqlqj ri hdfk shulrg rqfh surgxfwlylw| vkrfnv kdyh rffxuuhg1 Ghqrwlqj wkh
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uhodwlyh cedujdlqlqj srzhu* ri wkh zrunhu e| � 5 ^3> 4`/ wklv w|sh ri frqwlqxrxvo| uhylvhg edujdlq

vhwv d zdjh vr dv wr vsolw wkh vxusoxv lq �{hg sursruwlrqv dw doo gdwhv/ vr wkdw=

�� +%,��� @ +4� �,V� +%, iru l @ 3> v/ dqg �, +%,� +��
� i, @ +4� �,V, +%, = +4,

Lw lv wkxv dvvxphg wkdw zrunhuv rq �{hg0gxudwlrq mrev kdyh wkh vdph cedujdlqlqj srzhu* dv zrun0

huv rq orqj0whup mrev1 Wklv lv frqvlvwhqw zlwk wkh uhjxodwlrq rq �{hg0gxudwlrq frqwudfwv lq prvw

Hxurshdq frxqwulhv71 Exw/ reylrxvo|/ wkh hpsor|hu kdv wr sd| d �ulqj frvw rqo| li kh whuplqdwhv d

shupdqhqw mre/ zklfk lpsolhv wkdw kh jhwv �� li kh ghvwur|v d whpsrudu| mre dqg +�� � i, li wkh

mre lv d shupdqhqw rqh1

Nhhslqj d ydfdqw mre rshq lpsolhv d shu shulrg �{hg frvw ri k/ dqg uhwxuqv d frqwdfw zlwk

suredelolw| t +�, lq hdfk shulrg1 Zkhq wkhuh lv d frqwdfw/ wkh hpsor|hu0zrunhu sdlu glvfryhuv wkh

vwduwlqj pdwfk0vshfl�f surgxfwlylw| %/ dqg wkh w|sh ri mre/ hlwkhu vkruw0whup ru orqj0whup/ wkdw

wkh| pd| fuhdwh1 Uhfdoo wkdw % lv gudzq iurp wkh glvwulexwlrq ! dqg wkdw d vkruw0whup mre fdq

eh fuhdwhg zlwk suredelolw| s= D qhz pdwfk zlwk surgxfwlylw| % kdv dq dvvhw ydoxh ri �r +%, li lw

ohdgv wr d vkruw0whup mre/ ��1 Wkh hpsor|hu ghflghv wr kluh wkh zrunhu li �r +%, lv odujhu wkdq wkh

dvvhw ydoxh ri d ydfdqw mre1 Li wkh mre lv orqj0whup/ lw lv zruwk �f +%, dqg wkh zrunhu lv kluhg rqo| li

�f +%, A �� 1 Wkh ixwxuh lv glvfrxqwhg dw d �{hg udwh +4� �, @�/ � ? 41 Wkh ydoxh ri d ydfdqw mre

wkxv vroyhv=

�� @ �k. �t +�,

�
s

]
0

0

Pd{^�r +{, >��` g�+{,.

+4� s,

]
0

0

Pd{^�f +{, >��` g�+{,

�
. � ^4� t +�,`�� = +5,

Dq xqhpsor|hg zrunhu lv dvvxphg wr hqmr| wkh  rz hduqlqj } wkdw lqfoxghv ohlvxuh/ xqhpsor|phqw

ehqh�wv/ krph surgxfwlrq/ hwf1 Wkh oxps vxp wudqvihu xvhg wr uhglvwulexwh wkh surfhhgv ri wkh

hpsor|phqw surwhfwlrq wd{ lv ghqrwhg e| �1 Wkh udwh dw zklfk wkh xqhpsor|hg zrunhu frphv lq

frqwdfw zlwk d ydfdqw mre vorw lv �t +�,1 Rqfh frqwdfw lv pdgh/ wkh surgxfwlylw| ri wkh +srwhqwldo,

mre lv gudzq iurp wkh glvwulexwlrq !/ dqg wkh fkdqfh ri wklv mre ehlqj dssuryhg dv d �{hg0gxudwlrq

frqwudfw lv s1 Li zrunhuv duh ulvn0qhxwudo dqg kdyh wkh vdph glvfrxqw idfwru dv hqwuhsuhqhxuv/ wkhq

7Iru lqvwdqfh/ lq Iudqfh/ d zrunhu kluhg rq d �{hg0gxudwlrq frqwudfw h{solflwo| �ehqh�wv iurp wkh vdph uljkwv/

lqfoxglqj wudgh xqlrq uljkwv/ dv dq| rwkhu hpsor|hh lq wkh �up�1 Pruh lqirupdwlrq rq wklv w|sh ri oderu frqwudfw
fdq eh irxqg lq wkh Iuhqfk Plqlvwu| ri Oderu*v zhe sdjh= kwws=22zzz1wudydlo1jrxy1iu 1
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wkh ydoxh ri xqhpsor|phqw vroyhv=

Y � @ } . � . ��t +�,

�
s

]
0

0

Pd{^Y r +{, > Y �` g�+{,.

+4� s,

]
0

0

Pd{^Y f +{, > Y �`g�+{,

�
. � ^4� �t +�,`Y �= +6,

D vkruw0whup mre odvwv iru rqo| rqh shulrg dqg sd|v d zdjh zr+%,1 Dw wkh hqg ri wkh shulrg/ lw

pd| eh klw e| d surgxfwlylw| vkrfn zlwk suredelolw| �1 Wkh �up dqg wkh zrunhu wkhq revhuyh wkh

qhz ydoxh ri % iru wkdw mre dqg ghflgh zkhwkhu wr shushwxdwh lw dv d shupdqhqw mre dqg vkduh lwv

qhw zruwk Vf +%,/ ru wr ghvwur| lw dw qr frvw dqg jr edfn wr wkh vhdufk pdunhw1 Wkh ydoxhv wr wkh

�up dqg wr wkh zrunhu ri d vkruw0whup mre wkxv vroyh wkh iroorzlqj wzr htxdwlrqv=

�r+%, @ %� zr+%, . �

�
+4� �,Pd{^�f +%, >��` . �

]
0

0

Pd{^�f +{, >��`g�+{,

�
> +7,

Y r+%, @ zr+%, . � . �

�
+4� �,Pd{^Y f +%, > Y �` . �

]
0

0

Pd{^Y f +{, > Y �` g�+{,

�
= +8,

D qhz orqj0whup mre zlwk surgxfwlylw| % sd|v d zdjh zf +%,1 Dw wkh hqg ri wkh shulrg/ kdylqj

revhuyhg wkhlu qhz ydoxh ri %/ wkh �up dqg wkh zrunhuv duh ohiw ryhu zlwk edvlfdoo| wkh vdph rswlrqv

dv zlwk vkruw0whup mrev= Hlwkhu wkh| vwd| wrjhwkhu lq d +frqwlqxlqj, orqj0whup frqwudfw/ ru wkh|

glvvroyh wkh pdwfk1 Wkh gl�huhqfh khuh lv wkdw glvvroylqj wkh pdwfk zloo frvw wkh �up wkh �ulqj frvw

i 1 Dffruglqjo|/ wkh ydoxhv ri d qhz orqj0whup mre vroyh=

�f +%, @ %�zf +%, . �

�
+4� �,Pd{^�, +%, >��

� i ` . �

]
0

0

Pd{^�, +{, >��
� i `g�+{,

�
> +9,

Y f +%, @ zf +%, . � . �

�
+4� �,Pd{^Y , +%, > Y �` . �

]
0

0

Pd{^Y , +{, > Y �`g�+{,

�
= +:,

Wkh rqo| ydoxhv wkdw duh ohiw wr zulwh grzq duh wkrvh ri d frqwlqxlqj orqj0whup frqwudfw/ �, +%, dqg

Y , +%,1 Wkh rqo| gl�huhqfh ehwzhhq d qhz dqg d frqwlqxlqj orqj0whup mre lv wkdw/ lq wkh odwwhu/ wkh

zrunhu fdq xvh wkh �ulqj frvw lqfxuuhg e| wkh �up dv dq dgglwlrqdo wkuhdw lq wkh zdjh edujdlqlqj

+vhh deryh htq1 +4,,1 Wkhuhiruh/ iru d jlyhq %/ wkh zdjh z, +%, suhydlolqj lq d mre ri w|sh o zloo eh

odujhu wkdq wkdw lq d mre ri w|sh 31 Dsduw iurp wkdw/ wkh Ehoopdq htxdwlrqv fkdudfwhul}lqj �, +%,

dqg Y , +%, orrn h{dfwo| olnh +9, dqg +:,=

�, +%, @ %�z, +%, . �

�
+4� �,Pd{^�, +%, >��

� i ` . �

]
0

0

Pd{^�, +{, >��
� i `g�+{,

�
> +;,
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Y , +%, @ z, +%, . � . �

�
+4� �,Pd{^Y , +%, > Y �` . �

]
0

0

Pd{^Y , +{, > Y �`g�+{,

�
= +<,

Mre fuhdwlrq lv jryhuqhg e| wkh dvvxpswlrq ri iuhh hqwu| rqwr wkh vhdufk pdunhw1 Iuhh hqwu|

gulyhv wkh ydoxh ri d ydfdqw mre vorw �� wr }hur lq hdfk shulrg1 Iurp +5, dqg wkh vxusoxv vkdulqj

uxoh +4,/ wklv lpsolhv wkh iroorzlqj htxdolw| lq hdfk shulrg=

k

� +4� �, t +�,
@ s

]
0

0

Pd{^Vr +{, > 3`g�+{, . +4� s,

]
0

0

Pd{^Vf +{, > 3`g�+{,= +43,

Xvlqj wklv uhodwlrqvkls wrjhwkhu zlwk +4, wr vxevwlwxwh lqwr htxdwlrqv +6, wr +:,/ rqh fdq ghulyh wkh

h{suhvvlrqv ri wkh wrwdo pdwfk vxusoxvhv dv iroorzv=

Vr+%, @ %� } . �

�
+4� �,Pd{^Vf +%, > 3` . �

]
0

0

Pd{^Vf +{, > 3`g�+{,

�
�

�

4� �
k�> +44,

Vf +%, @ % � } . �

�
+4� �,Pd{^V, +%, > 3` . �

]
0

0

Pd{^V, +{, > 3`g�+{,� i

�
�

�

4� �
k�> +45,

Wkh vxusoxv iurp d frqwlqxlqj orqj0whup mre lv vlpso|=

V, +%, @ Vf +%, . i= +46,

Wkh vxusoxv iurp d qhz mre lv orzhu wkdq iurp d frqwlqxlqj mre ehfdxvh wkh hpsor|hu kdv wr

sd| wkh �ulqj frvw rqo| rqfh wkh zrunhu kdv ehhq kluhg1 Dw wkh wlph ri wkh �uvw hqfrxqwhu ehwzhhq

wkh zrunhu dqg wkh hpsor|hu/ d glvdjuhhphqw fdqqrw jlyh ulvh wr �ulqj frvwv/ ehfdxvh qr frqwudfw

lv |hw vljqhg1 Exw dv vrrq dv wkh zrunhu lv kluhg/ wkh hpsor|hu idfhv �ulqj frvwv li kh ghflghv wr

whuplqdwh wkh mre1 Wkhuhiruh/ wkh orvv lq fdvh ri ghvwuxfwlrq ri d frqwlqxlqj orqj0whup mre lv odujhu

wkdq lq fdvh ri d glvdjuhhphqw dw wkh wlph ri wkh pdwfk/ zklfk pdnhv wkh vxusoxv iurp frqwlqxlqj

d mre juhdwhu wkdq wkh vxusoxv iurp d qhz pdwfk1

Mrev duh fuhdwhg ru shushwxdwhg zkhq wkh vxusoxv wkh| jhqhudwh lv srvlwlyh iru wkh fxuuhqw

surgxfwlylw| sdudphwhu1 Vlqfh wkh gh�qlwlrqv ri wkh vxusoxvhv +44,/ +45, dqg +46, lpso| wkdw hdfk

w|sh ri vxusoxv lqfuhdvhv zlwk uhvshfw wr wkh fxuuhqw surgxfwlylw| sdudphwhu/ hdfk w|sh ri mre lv

ghvwur|hg zkhq lwv surgxfwlylw| idoov ehorz d fulwlfdo ydoxh vxfk wkdw lwv vxusoxv ehfrphv htxdo wr

}hur1 Dffruglqjo|/ qhz pdwfkhv wkdw jlyh ulvh wr d vkruw0whup mre duh lpphgldwho| ghvwur|hg �

ehiruh surgxflqj dq|wklqj� li wkhlu surgxfwlylw| lv orzhu wkdq %r/ zkhuh %r lv jlyhq e| Vr +%r, @ 31

Vlploduo|/ wkh wkuhvkrog ydoxh iru wkh fuhdwlrq ri qhz orqj0whup mrev/ frplqj hlwkhu iurp qhz

pdwfkhv ru iurp wkh wudqvirupdwlrq ri vkruw0whup mrev/ ghqrwhg e| %f> lv gh�qhg e| Vf +%f, @ 3>

dqg wkh wkuhvkrog ydoxh iru frqwlqxlqj orqj0whup mrev/ ghqrwhg e| %,> lv vxfk wkdw V, +%,, @ 3=
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Wkhuhiruh/ iurp +45, dqg +46,/ wkh ghvwuxfwlrq uxoh ri orqj0whup mrev zulwhv grzq dv=

%, � } . +4� �, i . ��

]
0

0,

V, +{, g� +{,�
�

4� �
k� @ 3= +47,

Lqwhjudwlrq e| sduwv ri wkh lqwhjudo whup/ uhfdoolqj wkdw V, +%,, @ 3 dqg qrwlqj iurp +45, wkdw

V,� +%, @ 4@ ^4� � +4� �,`/ fkdqjhv wkh odwwhu htxdwlrq lqwr=

%, � } . +4� �, i .
��

4� � +4� �,

]
0

0,

^4�� +{,` g{ @
�

4� �
k�= +OWMG,

Wklv htxdwlrq zloo eh uhihuuhg wr dv wkh Orqj0Whup Mre Ghvwuxfwlrq uxoh1 Lw pdnhv wkh wkuhvkrog

surgxfwlylw| %, dq lqfuhdvlqj ixqfwlrq ri wkh oderu pdunhw wljkwqhvv sdudphwhu �1 Wkh lqwxlwlrq

ehklqg wklv xszdug vorsh lv wkdw d wljkwhu oderu pdunhw |lhogv ehwwhu hpsor|phqw rssruwxqlwlhv

iru wkh xqhpsor|hg zrunhuv/ khqfh sxvklqj wkh ydoxh ri xqhpsor|phqw Y � xszdug1 Wklv whqgv wr

uhgxfh wkh vxusoxv/ wkxv pdnlqj wkh �up dqg lwv hpsor|hh pruh h{dfwlqj rq krz surgxfwlyh wkhlu

pdwfk pxvw eh wr frpshqvdwh wkhp iru wkhlu rxwvlgh rswlrqv1 Dovr qrwh wkdw/ iru d jlyhq �/ kljkhu

�ulqj frvwv uhgxfh %,/ wkxv whqglqj wr nhhs ohvv surgxfwlyh mrev iurp ehlqj whuplqdwhg1 Wklv lv ri

frxuvh frqvlvwhqw zlwk wkh yhu| sxusrvh ri �ulqj uhvwulfwlrqv/ zklfk lv wr uhgxfh wkh surshqvlw| wr

ghvwur| mrev1

Vxevwlwxwlqj wkh frqglwlrq Vf +%f, @ 3 lqwr +45, |lhogv d mre dffhswdqfh uxoh iru orqj0whup

frqwudfwv/ frplqj hlwkhu iurp qhz pdwfkhv ru iurp vkruw0whup mrev8/ vlplodu wr +OWMG,1 D fkdu0

dfwhul}dwlrq ri wkh Orqj0Whup Mre Dffhswdqfh uxoh fdq eh rewdlqhg dv d pl{wxuh ri wkrvh wzr

htxdwlrqv=

%f @ %, . i ^4� � +4� �,` = +OWMD,

Zkdw wklv htxdwlrq edvlfdoo| vd|v lv wkdw vkruw0whup mrev zloo eh ghvwur|hg pruh riwhq wkdq frqwlq0

xlqj orqj0whup mrev/ ehfdxvh wkh| duh h{hpsw iurp �ulqj frvwv1 Lq wkh devhqfh ri dq| �ulqj frvwv

+i @ 3,/ wkh glvwlqfwlrq ehwzhhq vkruw0 dqg orqj0whup mrev lv vlpso| luuhohydqw/ dqg fohduo| erwk

w|shv ri mrev duh ghvwur|hg rq wkh vdph edvlv= %, @ %f1 Srvlwlyh �ulqj frvwv/ krzhyhu/ uhgxfh wkh

rswlrq ydoxh ri whuplqdwlqj wkh pdwfk/ zklfk pdnhv lw sur�wdeoh wr pdlqwdlq ohvv surgxfwlyh mrev1

Qhz pdwfkhv jlyh ulvh vkruw0whup mrev rqo| li wkh surgxfwlylw| lv odujhu wkdq wkh wkuhvkrog ydoxh

%r/ vxfk wkdw Vr +%r, @ 3= Xvlqj wkh vdph clqwhjudwlrq e| sduwv* wulfn dv iru +OWMG,/ htxdwlrqv +44,/

+OWMG, dqg +OWMD, doorz xv wr gh�qh wkh Vkruw0Whup Mre Dffhswdqfh ydoxh ri surgxfwlylw| dv=

8Reylrxvo|/ wkh orqj0whup mre dffhswdqfh wkuhvkrog 0f lv dovr wkh vkruw0whup mre ghvwuxfwlrq wkuhvkrog/ vlqfh d
vkruw0whup mre lv shushwxdwhg dv d shupdqhqw rqh li dqg rqo| li lwv surgxfwlylw| lv qr ohvv wkdq 0f1
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%r @ %, . +4� �,i .
��

4� � +4� �,

]
0f

0,

^4� �+{,` g{= +VWMD,

Wklv htxdwlrq vwdwhv wkdw wkh vkruw0whup mre dffhswdqfh ydoxh ri surgxfwlylw| lv eljjhu wkdq wkh

orqj0whup mre ghvwuxfwlrq wkuhvkrog ydoxh1 Lw fdq dovr eh vkrzq wkdw wkh dffhswdqfh ydoxh lv orzhu

iru vkruw0whup wkdq iru orqj0whup mrev/ l1h1 %f � %r1 Ilqdoo|/ wkh udqnlqj ri wkh fxwr� surgxfwlylwlhv

lv %, � %r � %f=

Wkh mre fuhdwlrq uxoh lv rewdlqhg e| vxevwlwxwlqj +44, dqg +45, lqwr wkh iuhh hqwu| frqglwlrq

+43,1 Zh jhw/ diwhu lqwhjudwlrq e| sduwv lq wkh wzr lqwhjudov=9

k ^4� � +4� �,`

� +4� �, � t +�,
@

]
0

0f

^4�� +{,` g{ . s � ^4� � +4� �,` �

]
0f

0r

^4� �+{,` g{ +MF,

Lw lv hdv| wr fkhfn wkdw +MF, wrjhwkhu zlwk +OWMD, dqg +VWMD, pdnhv oderu pdunhw wljkwqhvv d

ghfuhdvlqj ixqfwlrq ri wkh uhvhuydwlrq surgxfwlylw| %,1 Wklv vlpso| uh hfwv wkh idfw wkdw/ wkh orzhu

wkh ghvwuxfwlrq wkuhvkrog %,/ wkh orqjhu wkh mrev odvw rq dyhudjh zklfk udlvhv wkhlu lqlwldo h{shfwhg

suhvhqw ydoxh1 Lq wxuq/ wkh mrev ehlqj pruh sur�wdeoh/ �upv srvw ydfdqflhv lq juhdwhu qxpehu1

Frqyhuvho|/ qrwh wkdw/ iru d jlyhq ydoxh ri %,/ kljkhu �ulqj frvwv uhgxfh wkh h{shfwhg suhvhqw ydoxh

ri mrev/ wkxv kdylqj dq dgyhuvh h�hfw rq mre fuhdwlrq1 Wkh ryhudoo h�hfw ri vwurqjhu hpsor|phqw

surwhfwlrq wkxv wxuqv rxw wr eh dpeljxrxv d sulrul/ vlqfh khdylhu �ulqj uhvwulfwlrqv vorz grzq erwk

mre fuhdwlrq dqg mre ghvwuxfwlrq1

Vxevwlwxwlqj wkh ydoxh iru %r dqg %f gh�qhg lq +OWMD, dqg +VWMD, lqwr wkh mre fuhdwlrq uxoh

+MF,/ dqg xvlqj wkh orqj0whup mre ghvwuxfwlrq uxoh +OWMG,/ zh hqg xs zlwk wzr vfkhgxohv ri rssrvlwh

vorshv lq wkh +%,> �, vsdfh +vhh �jxuh 5,/ wkdw fkdudfwhul}h wkh vwhdg|0vwdwh htxloleulxp ydoxhv �W

dqg %W
,
�dqg khqfh ri %W

f
/ %W

r
> gluhfwo| iurp +OWMD,/ +VWMD, uhvshfwlyho| �vhh �jxuh 51

616 Xqhpsor|phqw

Wkh vwhdg|0vwdwh htxloleulxp ydoxh ri wkh xqhpsor|phqw udwh lv uhdglo| ghulyhg zlwk nqrzohgjh

ri �W/ %W
,
/ %W

f
dqg %W

r
dqg wkh htxdolw| ri wkh  rzv lqwr dqg rxw ri wkh xqhpsor|phqw srro1 Lq

hdfk shulrg w/ wkh qxpehu ri mre frqwdfwv lv p +x> y,�uhfdoo wkdw wrwdo oderu irufh sduwlflsdwlrq lv

9Qrwh iurp wkh gh�qlwlrq ri 7r E0� wkdw lwv ghulydwlyh z1u1w1 0 lv gh�qhg e|=

7r� E0� '

;?
=

� li 0r $ 0 	 0f

�* d�3 q E�3 b�o li 0 D 0f

1
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LTJD
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LTJA
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θ*

εl
*

εs
*

ε0
*

θ

ε

Iljxuh 5= Mre fuhdwlrq dqg mre ghvwuxfwlrq

dvvxphg frqvwdqw dqg qrupdol}hg wr xqlw|�/ d iudfwlrq s ^4��+%Wr,` ri zklfk jlyhv ulvh wr �{hg0

gxudwlrq frqwudfwv dqg d iudfwlrq +4 � s, ^4�� +%W
f
,` wr orqj0whup mrev1 Dw gdwh w/ wkh qxpehu ri

�{hg0gxudwlrq mrev lv wkxv h{dfwo| s ^4�� +%r,`�p +x> y,1 Dprqj wkrvh mrev/ wkrvh zlwk surgxfwlylw|

orzhu wkdq %W
f
duh qhfhvvdulo| ghvwur|hg li wkh| duh qrw klw e| d vkrfn1 Pruhryhu/ d iudfwlrq �� +%W

f
,

ri wkrvh mrev lv ghvwur|hg hyhu| shulrg +wkrvh wkdw duh klw e| d vkrfn pdnlqj wkhlu surgxfwlylw|

idoo vkruw ri wkh fulwlfdo ohyho %W
f
,1 Wkxv/ wkh wrwdo qxpehu ri vkruw0whup mrev ghvwur|hg +l1h1 qrw

frqyhuwhg lqwr orqj0whup mrev, lq shulrg w lv jlyhq e|=

sp +x> y, � i+4� �, ^� +%W
f
,�� +%Wr,` . ��+%W

f
, ^4��+%Wr,`j =

Vlploduo|/ wkh qxpehu ri orqj0whup mrev dw gdwh w lv 4 � x � s ^4� �+%Wr,` � p +x> y,/ +wrwdo

hpsor|phqw ohvv wkh wrwdo qxpehu ri rshudwlqj vkruw0whup mrev,/ d iudfwlrq ��+%W, , ri zklfk lv

whuplqdwhg hyhu| shulrg1 Htxdwlqj wkh  rzv ri uhfuxlwlqj dqg glvplvvdov dqg uhduudqjlqj d elw

�qdoo| jlyhv wkh vwhdg|0vwdwh xqhpsor|phqw udwh=

x� @
�� +%�

o
,

�� +%�
o
, . ��t +��, � i�� +%�

o
, s ^4�� +%�v,` . ^4�� +%�

3
,` ^4� �s� +%�v,`j

+48,

Dv lq wkh frqyhqwlrqdo Pruwhqvhq dqg Slvvdulghv +4<<7, prgho/ xW lqfuhdvhv zlwk wkh fxwr� sur0

gxfwlylw| %, dw zklfk orqj0whup mrev duh ghvwur|hg1 Qdwxudoo|/ xqhpsor|phqw dovr ulvhv zkhq pruh
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�{hg0gxudwlrq frqwudfwv duh ghvwur|hg hyhu| shulrg/ vr wkdw xW dovr lqfuhdvhv zlwk wkh wkuhvkrog

surgxfwlylw| %f1 Dovr qrwh wkdw xW lqfuhdvhv fhwhulv sdulexv zlwk wkh sursruwlrq ri vkruw0whup frq0

wudfwv s1 Wklv sursruwlrq kdv d gluhfw srvlwlyh lpsdfw rq xqhpsor|phqw +vhh wkh ghqrplqdwru ri

+48,, vlqfh/ lq wkh suhvhqfh ri srvlwlyh �ulqj frvwv/ vkruw0whup mrev duh ghvwur|hg pruh riwhq wkdq

orqj0whup mrev +%f A %,,1

7 Frpsdudwlyh vwdwlfv= Hpsor|phqw srolf| dqg djjuhjdwh vkrfnv

714 Txdolwdwlyh dqdo|vlv

Zh duh lqwhuhvwhg lq wkh frpelqdwlrq ri wzr srolf| lqvwuxphqwv/ qdpho| wkh h{whqw ri �ulqj uhvwulf0

wlrqv/ dv phdvxuhg e| i:/ dqg wkh sursruwlrq ri �{hg0gxudwlrq frqwudfwv/ s1 Zh ehjlq e| dqdo|}lqj

wkh lpsdfw ri wkh iruphu1 Wkh lpsdfw rq mre fuhdwlrq dqg mre ghvwuxfwlrq ri dq lqfuhdvh lq i lv

vxppdul}hg lq wkh iroorzlqj sursrvlwlrq/ dqg looxvwudwhg rq �jxuh 6=

Sursrvlwlrq 4 Dq lqfuhdvh lq i

+l, vkliwv wkh OWMG vfkhgxoh grzqzdug/ l1h1 uhgxfhv orqj0whup mre ghvwuxfwlrq iru d jlyhq �>

+ll, vkliwv wkh OWMD vfkhgxoh xszdug/ l1h1 lqwhqvl�hv vkruw0whup mre ghvwuxfwlrq iru d jlyhq �>

+lll, vkliwv wkh VWMD vfkhgxoh xszdug/ l1h1 uhgxfhv vkruw0whup mre fuhdwlrq iru d jlyhq �>

+ly, vkliwv wkh MF vfkhgxoh wr wkh ohiw/ l1h1 uhgxfhv oderu pdunhw wljkwqhvv iru jlyhq sdwwhuqv ri mre

ghvwuxfwlrq +%, dqg %f,1

Wkh surri ri wklv sursrvlwlrq lv lq wkh dsshqgl{1 Wkh lqwxlwlrq ehklqg srlqwv +l, dqg +lll, lv

zhoo0nqrzq +vhh h1j1 Pruwhqvhq dqg Slvvdulghv/ 4<<: iru d uhfhqw dffrxqw,1 Kljkhu �ulqj frvwv olplw

mre ghvwuxfwlrq e| pdnlqj od|r�v pruh h{shqvlyh/ zkloh wkh| dovr lqklelw mre fuhdwlrq e| uhgxflqj

wkh ryhudoo h{shfwhg sur�wdelolw| ri mrev1 Wkh qryhow| khuh lv srlqw +ll,= Pruh vwulqjhqw uhvwulfwlrqv

rq wkh whuplqdwlrq ri orqj0whup frqwudfwv lqgxfh ohvv iuhtxhqw wudqvirupdwlrq ri �{hg0gxudwlrq mrev

lqwr orqj0whup mrev ehfdxvh pruh h{shqvlyh whuplqdwlrq ri wkh odwwhu kdv wr eh edodqfhg e| d ehwwhu

surgxfwlylw|1

Iurp sursrvlwlrq 4/ lw dsshduv wkdw wkh ryhudoo lpsdfw rq wkh htxloleulxp ydoxhv �W/ %W, / %
W

r / %
W

f

dqg d iruwlrul xW duh txdolwdwlyho| dpeljxrxv1 Zh wkxv srvwsrqh wkhlu dqdo|vlv wr wkh txdqwlwdwlyh

h{shulphqwv ehorz1

:Qrwh dw wklv srlqw wkdw wkh qdwxuh ri wklv �ulqj frvw lv ri vrph lpsruwdqfh1 Lw lv zhoo0nqrzq wkdw/ xqghu wkh
dvvxpswlrq ri h!flhqw vxusoxv vkdulqj ehwzhhq wkh zrunhu dqg wkh �up/ wkh rqo| wklqj wkdw pdwwhuv lv wkh qhw frvw ri
vhsdudwlrq1 Wkhuh zrxog eh qr hpsor|phqw h�hfw ri d wudqvihu iurp wkh �up wr wkh zrunhu frqwlqjhqw rq vhsdudwlrq
lq rxu hqylurqphqw/ vlqfh lw zrxog ohdyh wrwdo pdwfk vxusoxv xqd�hfwhg1 Vxfk d wudqvihu zrxog eh hqwluho| devruehg
e| zdjh uhgxfwlrqv +vhh h1j1 Exugd/ 4<<5,1 Ri frxuvh/ wklv dujxphqw zrxog froodsvh li zdjh uhgxfwlrqv zhuh rqo|
srvvleoh wr d olplwhg h{whqw/ h1j1 ehfdxvh ri dq lqvwlwxwlrqdo frqvwudlqw1
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Iljxuh 6= Frpsdudwlyh vwdwlfv= Udlvlqj �ulqj frvwv
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Iljxuh 7= Frpsdudwlyh vwdwlfv= Udlvlqj wkh vkduh ri �{hg0gxudwlrq frqwudfwv
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Wkh lpsdfw ri udlvlqj wkh sursruwlrq ri �{hg0gxudwlrq frqwudfwv s lv dv iroorzv +vhh dovr �jxuh

7,=

Sursrvlwlrq 5 Dq lqfuhdvh lq wkh sursruwlrq ri �{hg0gxudwlrq frqwudfwv ohdyhv wkh mre ghvwuxfwlrq

dqg mre dffhswdqfh ehkdylru xqd�hfwhg dqg vkliwv wkh MF vfkhgxoh wr wkh uljkw= iru jlyhq sdwwhuqv

ri mre ghvwuxfwlrq dqg mre dffhswdqfh/ lqwurgxflqj pruh �{hg0gxudwlrq frqwudfwv hqfrxudjhv mre

fuhdwlrq1

Lq htxloleulxp/ erwk mre fuhdwlrq dqg mre ghvwuxfwlrq lqfuhdvh=

C�W

Cs
A 3/

C%W,
Cs

A 3/
C%W

f

Cs
A 3

C%Wr
Cs

A 3/

dqg vr grhv wkh zhoiduh ri xqhpsor|hg zrunhuv1

Wklv sursrvlwlrq lv vwudljkwiruzdug iurp wkh h{suhvvlrqv ri +OWMG,/ +OWMD,/ +VWMD, dqg +MF,/

dqg d judsklfdo dqdo|vlv +vhh �jxuh 6,1

Djdlq/ wkh lqwxlwlrq ehklqg sursrvlwlrq 5 lv vlpsoh= Vlqfh �{hg0gxudwlrq mrev |lhog d kljkhu

vxusoxv wkdq orqj0whup mrev/ lqfuhdvlqj wkh sursruwlrq ri wkh iruphu irvwhuv mrev fuhdwlrq1 Lqfuhdvhg

mre fuhdwlrq lq wxuq pdnhv djhqwv pruh h{dfwlqj derxw wkh plqlpxp dffhswdeoh surgxfwlylw| ri

wkhlu mrev e| udlvlqj wkh rssruwxqlw| frvw ri hyhu| pdwfk1 Khqfh pruh lqwhqvh mre wxuqryhu1

Vlqfh erwk mre fuhdwlrq dqg mre ghvwuxfwlrq lqfuhdvh lq htxloleulxp/ wkh lpsdfw ri d ulvh lq s

rq wkh udwh ri xqhpsor|phqw lv dpeljxrxv1 Krzhyhu/ wkh ulvh lq htxloleulxp wljkwqhvv �W whqgv wr

pdnh wkh xqhpsor|hg zrunhuv ehwwhu r�/ vlpso| e| udlvlqj wkhlu mre frqwdfw udwh dqg wkhuhe| wkhlu

rswlrq ydoxh ri vhdufk1 Ilqdoo|/ vlqfh dq lqfuhdvh lq wkh dssurydo udwh ri �{hg0whup mrev lqfuhdvhv

wrwdo mre ghvwuxfwlrq +sursrvlwlrq 5,/ lw dovr udlvhv wkh shu shulrg wudqvihu � iru d jlyhq ydoxh ri wkh

hpsor|phqw surwhfwlrq wd{ i 1 Lqwurgxflqj pruh �{hg0gxudwlrq mrev wkxv xqdpeljxrxvo| pdnhv wkh

xqhpsor|hg ehwwhu r�1 Frqfhuqlqj wkh rwkhu fdwhjrulhv ri zrunhuv/ dq lqfuhdvh lq wkh sursruwlrq

ri �{hg0gxudwlrq frqwudfwv kdv dq dpeljxrxv lpsdfw rq wkh zhoiduh ri wkh hpsor|hg/ zkdwhyhu wkh

w|sh ri mre wkh| krog1 Rq wkh rqh kdqg/ wkh| duh ehwwhu r� ehfdxvh wkh zhoiduh ri xqhpsor|hg

zrunhuv lv lpsuryhg/ zklfk doorzv wkhp wr jhw kljkhu zdjhv wkurxjk wkh edujdlqlqj surfhvv1 Rq

wkh rwkhu kdqg/ wkhlu mre orvv suredelolw| lv lqfuhdvhg1

715 Qxphulfdo h{huflvhv

Zh qrz wu| d urxjk fdoleudwlrq ri rxu prgho wr hydoxdwh wkh uhodwlyh vwuhqjwk ri wkh frxqwhudfwlyh

h�hfwv zh srlqwhg rxw lq wkh suhylrxv vxevhfwlrq1 Iru wkh vdnh ri vlpsolflw|/ dv iru uhdolvp/ zh

dgrsw wkh iroorzlqj frqvwdqw uhwxuqv/ Free0Grxjodv pdwfklqj ixqfwlrq p +x> y, @P �x# �y�3# +vhh

4<



h1j1 Eodqfkdug dqg Gldprqg/ 4<;</ iru hylghqfh rq X1V1 gdwd,1 Wkh glvwulexwlrq ri surgxfwlylw|

vkrfnv lv wdnhq xqlirup ryhu ^%> �%`/ l1h1 � +%, @ +% � %, @ +�%� %,1 Wkh edvholqh sdudphwhu ydoxhv wkdw

zh xvh duh uhsruwhg lq Wdeoh 71 Wkh| duh fkrvhq vr dv wr pdwfk d cw|slfdo Hxurshdq hfrqrp|* iru

ydoxhv ri wkh srolf| sdudphwhuv s dqg i lq d uhdvrqdeoh udqjh1 Wkh edvlv shulrg lv wdnhq wr eh vl{

prqwkv/ d w|slfdo gxudwlrq iru d �{hg0whup frqwudfw1 Qrwh wkdw wkh zrunhuv* vkduh ri wkh pdwfk

vxusoxv/ �/ htxdov wkh hodvwlflw| ri wkh pdwfklqj ixqfwlrq/ �/ d frq�jxudwlrq zklfk lv nqrzq wr

hqvxuh frqvwudlqhg h!flhqf| lq wkh hfrqrp| zlwkrxw �ulqj frvwv ru �{hg gxudwlrq mrev +Pruwhqvhq

dqg Slvvdulghv/ 4<<<,1 Wkh ydoxh ri xqhpsor|phqw lqfrph lv vhw wr 3=681 Jlyhq wkdw wkh dyhudjh

zdjh lv derxw 3=:> wkh uhsodfhphqw udwlr dprxqwv wr 3=8= Wklv idluo| kljk ydoxh lv vxssrvhg wr

sruwud| wkh vlwxdwlrq ri orz0vnloohg zrunhuv lq Zhvwhuq Frqwlqhqwdo Hxursh +vhh Pruwhqvhq dqg

Slvvdulghv/ 4<<<,1

Wdeoh 7= Edvholqh sdudphwhu ydoxhv

} � � � k ^%> �%` P �

=68 =<:8 =6 =8 =334 ^�=4> 4` =48 =8

Wr txdqwli| wkh h�hfwv ri srolf|/ zh reylrxvo| ohw s fryhu ^3> 4` dqg i ydu| ehwzhhq 3 dqg 4

vhphvwhu ri dyhudjh rxwsxw1 Wkh uhohydqfh ri wklv udqjh zloo eh glvfxvvhg ehorz1 Wkh uhvsrqvhv wr

wkhvh yduldwlrqv ri wkh phdq xqhpsor|phqw vshoo gxudwlrq/ wkh ghvwuxfwlrq udwh ri orqj0 dqg vkruw0

whup mrev/ wkh vkduh ri �{hg0whup mrev lq wrwdo hpsor|phqw dqg wkh orqj0uxq udwh ri xqhpsor|phqw

duh uhsruwhg rq sdqhov d wkurxjk h ri Iljxuh 8;1 Zh vhh iurp wklv Iljxuh wkdw rxu prgho hfrqrp|

pdwfkhv uhdo zruog rughuv ri pdjqlwxgh uhdvrqdeo| zhoo lq prvw fdvhv1 Wkh xqhpsor|phqw udwh

ydulhv durxqg 49( +uhfdoo wkdw zh duh vxssrvhgo| orrnlqj dw xqvnloohg zrunhuv,/ dqg whpsrudu| mrev

dffrxqw iru vrphwklqj ehwzhhq 3 dqg 48( ri wrwdo hpsor|phqw/ zklfk lv lq olqh zlwk wkh hylghqfh

uhsruwhg lq Wdeoh 61 Wkh dyhudjh gxudwlrq ri d orqj0whup mre lv urxjko| 9 wr 43 |hduv +ghshqglqj

rq wkh srolf| sdudphwhuv,1 Wkh dyhudjh xqhpsor|phqw vshoo gxudwlrq lv vrphwklqj ehwzhhq 9 dqg

< prqwkv1

71514 Txdqwlw| dqdo|vlv

Iluvw/ zh vhh wkdw wkh �qglqjv ri Pruwhqvhq dqg Slvvdulghv +4<<:, rq wkh ryhudoo h�hfwv ri �ulqj frvwv

rq xqhpsor|phqw lq wkh devhqfh ri �{hg0gxudwlrq mrev duh frq�uphg1 Orrnlqj dw wkh olqh s @ 3 rq

;Rq doo sdqhov/ s lv rq wkh %0d{lv/ R lv rq wkh +0d{lv dqg wkh yduldeoh ri lqwhuhvw lv rq wkh 50d{lv1 Wkh udwhv ri
ghvwuxfwlrq ri wkh ydulrxv w|shv ri mrev duh h{suhvvhg dv iudfwlrqv ri wkh vrxufh srsxodwlrq/ l1h1 wkh| duh gh�qhg dv
wkh udwlr ri wkh wrwdo qxpehu ri mrev ri rqh sduwlfxodu w|sh ghvwur|hg lq wkh shulrg wr wkh wrwdo qxpehu ri vxfk mrev
rshudwlqj lq wkh shulrg1 Wkh xqlw ri phdvxuh iru �ulqj frvwv lv rqh vhphvwhu ri dyhudjh rxwsxw1
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sdqho h ri Iljxuh 8/ zh vhh wkdw/ hyhq wkrxjk pruh vwulqjhqw �ulqj uhvwulfwlrqv kdyh olplwlqj h�hfwv

rq erwk mre fuhdwlrq dqg mre ghvwuxfwlrq/ wkh odwwhu vhhpv wr ryhufrph wkh iruphu/ vr wkdw vwhdg|0

vwdwh xqhpsor|phqw gursv zlwk kljkhu �ulqj frvwv1 Vhfrqg/ dqg pruh lpsruwdqw/ �ulqj frvwv duh

ohvv h!flhqw/ wkh pruh |rx doorz iru �{hg0gxudwlrq mrev wr eh fuhdwhg1 Rwkhuzlvh vwdwhg/ dq lqfuhdvh

lq wkh dssurydo udwh ri �{hg0whup frqwudfwv lqfuhdvhv xqhpsor|phqw dw dq| jlyhq +srvlwlyh<, ohyho

ri �ulqj uhvwulfwlrqv1 Wklv uhvxow lv lqwxlwlyh/ vlqfh �ulqj frvwv dsso| wr orqj0whup mrev rqo|1 Ehfdxvh

djhqwv suhihu whpsrudu| mrev/ doorzlqj iru pruh ri wkhp wr eh iruphg uhgxfhv wkh vfrsh ri �ulqj

uhvwulfwlrqv1 Pruhryhu/ �ulqj frvwv lqfuhdvh wkh ghvwuxfwlrq udwh ri vkruw0whup mrev1 Iljxuh 8h dovr

vxjjhvwv wkdw wklv h�hfw fdq eh txlwh vwurqj= Lq wkh suhvhqwhg qxphulfdo h{huflvh/ wkh vljq ri wkh

h�hfw ri hpsor|phqw surwhfwlrq rq xqhpsor|phqw lv uhyhuvhg e| wkh lqwurgxfwlrq ri �{hg0whup

mrev1 Lqghhg/ iru s @ 4/ �ulqj uhvwulfwlrqv dfwxdoo| hqfrxudjh wkh wxuqryhu ri �{hg0whup mrev wr

vxfk dq h{whqw wkdw wkh| dfwxdoo| lqfuhdvh xqhpsor|phqw1 Khdy| �ulqj frvwv uhqghu orqj0whup mrev

ohvv sur�wdeoh/ vr wkdw d ohvvhu vkduh ri �{hg0gxudwlrq frqwudfwv duh shushwxdwhg/ zklfk vsxuv mre

ghvwuxfwlrq1 Dv d uhvxow/ xqhpsor|phqw hqgv xs ehlqj kljkhu lq wkh fdvh s @ 4 +qr uhvwulfwlrq rq

ghwhuplqhg gxudwlrq frqwudfwv, dqg i @ 4 +vxevwdqwldo �ulqj uhvwulfwlrqv, wkdq lq wkh odlvvh}0idluh

fdvh +s> i, @ +3> 3,1 Ilqdoo|/ lw pd| eh zruwkzkloh srlqwlqj rxw wkdw/ hyhq wkrxjk wkh vljq ri wkh

frpelqhg h�hfw ri rxu wzr srolf| wrrov rq orqj0uxq xqhpsor|phqw vhhpv wr eh dpeljxrxv/ lwv vl}h

lv rqo| vljql�fdqw +lq hlwkhu gluhfwlrq, iru idluo| odujh ydoxhv ri wkh �ulqj frvw1

Frqfhuqlqj wkh lpsdfw ri rxu wzr srolf| wrrov rq mre  rzv/ zh �uvw vhh iurp sdqhov f dqg g

ri Iljxuh 8 wkdw iru dq| ohyho ri +srvlwlyh, �ulqj frvwv/ udlvlqj wkh cdssurydo udwh* ri vkruw0whup

mrev s lqfuhdvhv wkh surshqvlw| wr ghvwur| erwk w|shv ri mrev +zklfk frq�upv sursrvlwlrq 5,1 Zh

dovr rewdlq +dowkrxjk wkh judskv duh qrw uhsruwhg khuh, wkdw wkh oderu pdunhw wljkwqhvv udwlr �W

dqg wkh surgxfwlylw| uhtxluhphqw iru vkruw0whup mrev %Wr erwk lqfuhdvh zlwk s1 Dv d uhvxow/ wkh

lqwurgxfwlrq ri �{hg0gxudwlrq frqwudfwv lqfuhdvhv mre wxuqryhu iru dq| jlyhq ohyho ri hpsor|phqw

surwhfwlrq1 Pruhryhu/ dv lqwxlwlrq vxjjhvwhg/ wklv h�hfw ri �{hg0whup frqwudfwv lv pruh surqrxqfhg

iru kljk ohyhov ri hpsor|phqw surwhfwlrq1 V|pphwulfdoo|/ lw fohduo| dsshduv wkdw �ulqj uhvwulfwlrqv

vorz grzq wkh ghvwuxfwlrq ri orqj0whup mrev dw doo ydoxhv ri s/ exw duh ohvv h!flhqw lq grlqj vr iru

kljk dssurydo udwhv1

<Reylrxvo|/ wkhuh lv qr h�hfw ri udlvlqj R zkhq s ' f/ vlqfh lq wkh devhqfh ri dq| �ulqj uhvwulfwlrqv/ wkh glvwlqfwlrq
ehwzhhq wkh wzr w|shv ri mrev lv vlpso| luuhohydqw1
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71515 Zhoiduh dqg srolwlfdo hfrqrp|

Zh qrz wxuq wr wkh zhoiduh lpsolfdwlrqv ri wkh vlpxowdqhrxv xvh ri �ulqj uhvwulfwlrqv dqg ghwhuplqhg

gxudwlrq frqwudfwv1 Jlyhq wkdw doo djhqwv duh ulvn0qhxwudo lq wkh prgho/ dqg ljqrulqj doo srvvleoh

frvwv ri uhglvwulexwlrq/ d vlpsoh dqg frqvlvwhqw djjuhjdwh zhoiduh fulwhulrq lv d phdvxuh ri wkh

hfrqrp|*v wrwdo rxwsxw qhw ri wkh uhfuxlwlqj frvwv1 D suhflvh irupxod iru wklv fulwhulrq lv ghulyhg lq

wkh Dsshqgl{1 Sdqho h rq Iljxuh 9 sorwv wkh uhdfwlrq ri wkdw fulwhulrq wr d vhw ri srvvleoh uhirupv

frqvlvwlqj ri jlylqj wr s dqg i dq| ydoxh lq wkh deryh vshfl�hg udqjh/ vwduwlqj iurp d odlvvh}0idluh

vlwxdwlrq +l1h1 s @ 3/ i @ 3,1 Zkdw wkrvh sorwv vkrz lv wkdw srolf| lv frvwo| lq whupv ri djjuhjdwh

zhoiduh vlqfh djhqwv duh zruvh r� crq dyhudjh* diwhu wkh uhirup wkdq lq wkh odlvvh}0idluh hfrqrp|1

Wklv lv kdugo| vxusulvlqj/ vlqfh zh nqrz wkdw wkh odlvvh}0idluh hfrqrp| lv frqvwudlqhg0h!flhqw xqghu

wkh uhvwulfwlrq � @ �1 Pruh lqirupdwlyh lv wkh idfw wkdw wkh lqwurgxfwlrq ri �{hg0whup mrev sduwldoo|

fruuhfwv wkh zhoiduh orvv gxh wr �ulqj uhvwulfwlrqv1 Qrw hqrxjk/ krzhyhu/ wr ixoo| uhvwruh h!flhqf|1

Vr idu/ rxu dqdo|vlv grhv qrw h{sodlq wkh vlpxowdqhrxv lpsohphqwdwlrq ri �ulqj uhvwulfwlrqv dqg

�{hg0whup mrev wkdw furzg rxw wkhlu lpsdfw rq mre ghvwuxfwlrqv1 Rxu qxphulfdo h{shulphqwv vxjjhvw

wkdw wkhuh lv qr srlqw lq lqwurgxflqj erwk �ulqj frvw dqg �{hg0whup mrev/ vlqfh lw v|vwhpdwlfdoo|

ghfuhdvhv zhoiduh dqg lqfuhdvhv xqhpsor|phqw1 D ehqhyrohqw vrfldo sodqqhu zrxog wkxv qhyhu fkrrvh

vxfk d frpelqdwlrq ri oderu pdunhw srolf| wrrov/ dw ohdvw iru wkh uhwdlqhg vhw ri sdudphwhu ydoxhv

wkdw lv vxssrvhg wr slfwxuh d w|slfdo Hxurshdq hfrqrp|1 Krzhyhu/ orrnlqj dw wkh frqvhtxhqfhv ri

wklv frpelqdwlrq rq wkh zhoiduh ri hyhu| w|sh ri zrunhu vkhgv vrph oljkw rq wklv lvvxh1 Sdqhov d

wkurxjk g ri Iljxuh 9 vkrz krz wkh lqglylgxdo zrunhuv* ydoxh ixqfwlrqv Y �/ Y r +%,/ Y f +%,/ dqg

Y , +%, uhdfw wr wkh deryh ghvfulehg uhirupv143 Vxusulvlqjo|/ lqwurgxflqj erwk �ulqj uhvwulfwlrq dqg

�{hg0whup mrev lpsuryh wkh zhoo0ehlqj ri hyhu| w|sh ri zrunhu144 Wklv lv frpsdwleoh zlwk d ghfuhdvh

lq djjuhjdwh zhoiduh ehfdxvh oderu pdunhw uhjxodwlrq dovr lq xhqfhv wkh frpsrvlwlrq ri mrev dqg

xqhpsor|phqw/ dv zhoo dv djjuhjdwh sur�wv1 Iru lqvwdqfh/ zh vhh rq Iljxuh 9d wkdw d odujhu vkduh

ri whpsrudu| mrev lpsuryhv wkh zhoiduh ri wkh xqhpsor|hg1 Wklv lq wxuq kdv d srvlwlyh h�hfw rq wkh

zhoiduh ri hyhu| w|sh ri zrunhu/ vlqfh wkh ydoxh ri xqhpsor|phqw Y � lv dozd|v wkh zrunhu*v cwkuhdw

srlqw* lq wkh edujdlqlqj surjudpph1 Rxu qxphulfdo h{huflvh vkrzv wkdw wklv h�hfw lv vx!flhqwo|

vwurqj wr pdnh hyhu| w|sh ri zrunhu ehwwhu r� dowkrxjk wkhlu mre orvv suredelolw| lv lqfuhdvhg1

43Qrwh dv d whfkqlfdo srlqw wkdw doo frpsrqhqwv ri rxu zhoiduh fulwhuld +T �/ T r/ T f/ dqg T ,, duh cmxps* yduldeohv
wkdw h{klelw qr wudqvlwlrqdo g|qdplfv/ vdyh iru wkh oxps0vxp wudqvihu j/ zklfk lv sursruwlrqdo wr wrwdo orqj0whup
mre ghvwuxfwlrq/ dqg wkhuhiruh grhv qrw gluhfwo| mxps rqwr lwv vwhdg|0vwdwh ydoxh1 Wkh uhsruwhg vlpxodwlrqv wdnh wklv
g|qdplf h�hfw lqwr dffrxqw1

44Wkh uhsruwhg ydoxh ixqfwlrqv duh wkrvh ri zrunhuv kroglqj mrev zlwk wkh kljkhvw srvvleoh surgxfwlylw| 01 Wdnlqj
gl�huhqw ydoxhv ri 0 phuho| fkdqjhv wkh ohyhov/ qrw wkh vkdsh ri wkh sorwv1
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Vlploduo|/ �ulqj uhvwulfwlrqv duh ehqh�fldo�xs wr d srlqw�wr hdfk w|sh ri zrunhu/ wkh suhihuuhg

ydoxh ri wkh �ulqj frvw ghshqglqj rq wkh sduwlfxodu zrunhu w|sh1 Dw wkh djjuhjdwh ohyho/ krzhyhu/

srvlwlyh �ulqj frvwv fdxvh wkh vxuylydo ri orz surgxfwlylw| mrev wkdw glplqlvk djjuhjdwh zhoiduh1

Iurp d srolwlfdo hfrqrp| shuvshfwlyh/ wkhvh uhvxowv phdq wkdw wkhuh pljkw eh d pdmrulw| ri

zrunhuv wr vxssruw d frpelqdwlrq ri vwulqjhqw �ulqj uhvwulfwlrqv dqg �{hg0whup mrev rq oderu pdu0

nhwv/ d idfw wkdw pd| h{sodlq wkh yhu| h{lvwhqfh ri wklv w|sh ri frpelqdwlrq lq vrph frxqwulhv1

Frqvlghu dq hfrqrp| zlwk dq lqlwldoo| xquhjxodwhg oderu pdunhw= s @ 3 dqg i @ 31 Wkh �uvw

irxu sdqhov rq Iljxuh 9 vkrz wkdw lw lv lq wkh lqwhuhvw ri d pdmrulw| ri zrunhuv wr plolwdwh iru wkh

lpsohphqwdwlrq ri d uhirup frqvlvwlqj lq dvvljqlqj wr s dqg i srvlwlyh ydoxhv1 Lqghhg/ dq| zrunhu

zkrvh mre lv qrw gluhfwo| wkuhdwhqhg e| vxfk d uhirup zloo eh lq idyru ri lw145 Wklv lqfoxghv doo wkh

xqhpsor|hg dqg doo orqj0whup mre kroghuv/ zklfk fohduo| pdnhv d pdmrulw|1

Pruhryhu/ hpsor|hhv kroglqj shupdqhqw mrev suhihu wkh kljkhvw ohyho ri mre surwhfwlrq1 Iru

wkrvh zrunhuv/ zkr sod| d pdmru uroh lq wkh srolwlfdo surfhvv jryhuqlqj oderu pdunhw ohjlvodwlrq/46

wkh suhihuuhg vlwxdwlrq lv d pd{lpdo dssurydo udwh iru whpsrudu| mrev/ dqg �ulqj frvwv ri dq dprxqw

frplqj forvh wr 6 prqwkv ri wkh dyhudjh surgxfwlrq ri d zrunhu1 Sdqho j vkrzv wkdw d wudgh xqlrq

pd{lpl}lqj wkh djjuhjdwh glvfrxqwhg lqfrph ri doo zrunhuv zrxog vxssruw dssur{lpdwho| wkh vdph

sodwirup�zlwk d voljkwo| orzhu ohyho ri �ulqj frvwv147

Wkh deryh dqdo|vlv ljqruhg sur�wv1 Orrnlqj dw sur�wv +sdqho i ri Iljxuh 9,/ lw dsshduv wkdw

wkh| ghfolqh zlwk erwk s dqg i 1 Wkh idfw wkdw sur�wv duh d ghfuhdvlqj ixqfwlrq ri �ulqj frvwv lv qr

elj vxusulvh1 Frqfhuqlqj wkh lpsdfw ri s/ lw lv wkh vxp ri wzr frxqwhudfwlqj h�hfwv1 Rq rqh kdqg/

udlvlqj s idflolwdwhv wkh rshqlqj ri pruh sur�wdeoh mrev1 Rq wkh rwkhu kdqg/ lw dovr lqfuhdvhv wkh

mre �qglqj udwh/ zklfk vwuhqjwkhqv wkh zrunhuv* srvlwlrq lq wkh zdjh qhjrwldwlrq dqg wkxv lqfuhdvhv

zdjh suhvvxuh1 Wkh odwwhu h�hfw wxuqv rxw wr ryhufrph wkh iruphu1

Ehdulqj wklv lq plqg/ rqh fdq wklqn wkdw wkh lghqwlw| +dqg srolwlfdo zhljkw, ri sur�w hduqhuv

pdwwhuv lq wkh surfhvv jryhuqlqj wkh dgrswlrq ri hpsor|phqw surwhfwlrq uxohv/ dqg wkdw sur�wv

wkhuhiruh vkrxogq*w eh devhqw iurp wkh dqdo|vlv1 Dvvxplqj/ dv zh lpsolflwo| glg vr idu/ wkdw wkh

vkduh ri sur�wv hduqhg e| zrunhuv lv }hur dprxqwv wr dvvxplqj wkdw htxlw| rzqhuvkls lv frqfhq0

45E| d gluhfw wkuhdw zh uhihu wr wkh iroorzlqj w|sh ri vlwxdwlrq= D zrunhu hpsor|hg h1j1 rq d vkruw0whup mre
zlwk d ydoxh ri 0 odujhu wkdq exw forvh wr wkh fxuuhqw wkuhvkrog 0Wr zrxog orrvh klv mre zlwk fhuwdlqw|�l1h1 hyhq
zlwkrxw dq dgyhuvh vkrfn�li srvlwlyh �ulqj frvwv duh lqwurgxfhg/ ehfdxvh zkdw wklv lqwurgxfwlrq grhv lv udlvh wkh
surgxfwlylw| fxwr� 0Wr1 Wkh uhirup zrxog wkhuhiruh fdxvh wklv zrunhu wr fkdqjh fdwhjrulhv�wr ehfrph xqhpsor|hg/
lq wklv fdvh�zklfk zrxog reylrxvo| pdnh klp zruvh r�1

46Lq rxu prgho hfrqrp|/ wkh phgldq yrwhu reylrxvo| ehorqjv wr wklv fdwhjru|1
47Derzg dqg Nudpdu} +5333, hvwlpdwh wkdw wkh frvw ri d od|r� iru hfrqrplf fdxvhv lq Iudqfh dprxqwv wr 459( ri

wkh dqqxdo frvw ri oderu/ zlwk d odujh vkduh ri wklv frvw fruuhvsrqglqj wr gluhfw wudqvihuv iurp �upv wr zrunhuv1
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g. Aggregate Worker Welfare
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Iljxuh 9= Zhoiduh zkhq sur�wv duh qrw glvwulexwhg wr zrunhuv
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e. Aggregate Welfare

0

.2

.4

.6

.8

1

p .2

.4

.6

.8

1

f

26.2

26.4

26.6

26.8

0

.2

.4

.6

.8

1

p

f. Aggregate Profits

0

.2

.4

.6

.8

1

p .2

.4

.6

.8

1

f

-0.2

0

0.2

0

.2

.4

.6

.8

1

p

c. V l

0

.2

.4

.6

.8

1

p .2

.4

.6

.8

1

f

26.8

27

27.2

0

.2

.4

.6

.8

1

p

d. V 0

0

.2

.4

.6

.8

1

p .2

.4

.6

.8

1

f

26.25

26.5

26.75

27

27.25

0

.2

.4

.6

.8

1

p

a. V u

0

.2

.4

.6

.8

1

p
.2

.4

.6

.8

1

f

25.75

26

26.25

26.5

0

.2

.4

.6

.8

1

p

b. V s

0

.2

.4

.6

.8

1

p
.2

.4

.6

.8

1

f

26.5

26.75

27

27.25

0

.2

.4

.6

.8

1

p

Iljxuh := Zhoiduh zkhq sur�wv duh hyhqo| glvwulexwhg
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wudwhg dprqj d ihz vkduhkroghuv zkr gr qrw sduwlflsdwh lq wkh oderu pdunhw1 Wkh rssrvlwh fdvh

ri h{wuhph glvshuvlrq lq �up rzqhuvkls fruuhvsrqgv wr d vlwxdwlrq zkhuh sur�wv duh hyhqo| glv0

wulexwhg wr zrunhuv1 Iljxuh : sorwv wkh zhoiduh ixqfwlrqv ri wkh ydulrxv fdwhjrulhv ri zrunhuv xqghu

wklv dowhuqdwlyh dvvxpswlrq1

D jodqfh dw wklv odvw Iljxuh vkrzv wkdw wkh vlwxdwlrq lv yhu| gl�huhqw irup wkdw ri Iljxuh 91 Li

doo zrunhuv jhw dq htxdo vkduh ri djjuhjdwh sur�wv/ wkhq �ulqj uhvwulfwlrqv �qg yluwxdoo| qr srolwlfdo

vxssruw lq rxu prgho hfrqrp|148 Lw lv lqwhuhvwlqj wr wklqn ri wkh frqwudvw ehwzhhq wkh wzr vlwxdwlrqv

lq uhodwlrq zlwk wkh frpprq ylhz wkdw frusrudwh rzqhuvkls lv uhodwlyho| pruh glvshuvhg lq Dqjor0

Vd{rq hfrqrplhv wkdq lq frqwlqhqwdo Hxursh +vhh h1j1 Od Sruwd hw do1/ 4<<</ Hxurshdq Frusrudwh

Jryhuqdqfh Qhwzrun/ 4<<:,/ hyhq wkrxjk frpsdudeoh phdvxuhv ri rzqhuvkls frqfhqwudwlrq duh

kdug wr frqvwuxfw +HFJQ/ 4<<:,1 Dv zh grfxphqwhg lq Vhfwlrq 5 +Wdeohv 4 dqg 5,/ Dqjor0Vd{rq

hfrqrplhv dovr dsshdu wr kdyh wkh ohdvw uhjxodwhg oderu pdunhwv1 Rxu prgho lv frqvlvwhqw zlwk

erwk revhuydwlrqv/ dqg vxjjhvwv wkdw wkhuh pljkw eh d olqn ehwzhhq wkhp1 Vshfl�fdoo|/ lw vxjjhvwv

wkdw wkh vwuxfwxuh ri frusrudwh rzqhuvkls pljkw kdyh d ehdulqj rq oderu pdunhw uhjxodwlrqv/ li rqh

dgplwv wkdw wkh odwwhu duh odujho| wkh rxwfrph ri d srolwlfdo surfhvv1

8 Frqfoxvlrq

Wkh vhdufk dqg pdwfklqj prgho xvhg lq wklv sdshu vkrzv wkdw wkh frpelqhg h�hfwv ri vwulqjhqw

glvplvvdo uhvwulfwlrq srolflhv dqg wkh vsuhdg lq whpsrudu| mrev pd| eh yhu| gl�huhqw iurp wkrvh

xvxdoo| h{shfwhg1 Idflolwdwlqj kluhv rq whpsrudu| frqwudfwv lv jhqhudoo| wkrxjkw ri dv d phdqv

wr irvwhu mre fuhdwlrq dqg fxw xqhpsor|phqw1 Rxu prgho vkrzv wkdw/ zkloh lw lqghhg irvwhuv mre

fuhdwlrq/ lwv ehqh�fldo lpsdfw rq hpsor|phqw fdq eh r�vhw e| wkh lqfuhdvh lq mre wxuqryhu zkhq

wkhuh duh srvlwlyh �ulqj frvwv1 Wu|lqj wr dfklhyh pruh oderu pdunhw  h{lelolw| wkurxjk vsuhdglqj

whpsrudu| mrev zlwkrxw uhgxflqj �ulqj frvwv pd| wkxv eh erwk lqh!flhqw lq whupv ri djjuhjdwh

zhoiduh dqg d srru zhdsrq wr �jkw xqhpsor|phqw1

Lq vslwh ri lwv djjuhjdwh lqh!flhqf|/ wkh frpelqdwlrq ri whpsrudu| frqwudfwv dqg �ulqj uhvwulf0

wlrqv rq shupdqhqw mrev pd| eh ehqh�fldo wr d pdmrulw| ri lqglylgxdo zrunhuv1 Lq sduwlfxodu/ wklv

lv wkh fdvh li frusrudwh rzqhuvkls lv vx!flhqwo| frqfhqwudwhg/ lpso|lqj wkdw wkh vkduh ri sur�wv

glvwulexwhg wr zrunhuv lv vpdoo1 Zh eholhyh wkh vwuxfwxuh ri �up rzqhuvkls lq frqwlqhqwdo Hxursh

wr eh vxlwdeo| vw|ol}hg e| wklv dvvxpswlrq1 Wdnlqj wklv iru judqwhg/ zh wkxv �qg wkdw/ frqwudu| wr

48Hyhq wkrxjk lw lv qrw hylghqw iurp wkh Iljxuh/ qxphulfdo wdeohv vkrz wkdw zrunhuv hpsor|hg rq shupdqhqw mrev
uhdfk wkhlu pd{lpxp xwlolw| iru R ' � dqg d voljkwo| srvlwlyh ydoxh ri s +14 ru vr,1 Doo rwkhu zrunhu w|shv suhihu
ERc s� ' Efcf�1
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zkdw lv riwhq dujxhg/ wkh fxosulw iru kljk Hxurshdq xqhpsor|phqw udwhv lv qrw vr pxfk wkh srolwlfdo

vxssruw wr �ulqj uhvwulfwlrqv shu vh = Lw lv qrz zhoo nqrzq/ dqg djdlq frq�uphg lq rxu prgho wkdw

�ulqj uhvwulfwlrqv pd| ru pd| qrw fxw xqhpsor|phqw/ wkhlu lpsdfw ehlqj yhu| olplwhg lq hlwkhu

gluhfwlrq1 Udwkhu/ rxu dqdo|vlv vxjjhvwv wkdw lw lv wkh vxssruw wr wkh frpelqdwlrq ri wzr lqvwux0

phqwv zlwk rssrvlwh h�hfwv rq mre ghvwuxfwlrq dqg mre fuhdwlrq�qdpho|/ mre vhfxulw| surylvlrqv

dqg ghwhuplqhg gxudwlrq mrev�wkdw lqfuhdvhv xqhpsor|phqw dqg ghwhulrudwhv zhoiduh1

Uhihuhqfhv

^4` Derzg/ M1/ Frueho/ S1 dqg I1 Nudpdu} +4<<<,/ �Wkh hqwu| dqg h{lw ri zrunhuv dqg wkh jurzwk

ri hpsor|phqw= dq dqdo|vlv ri Iuhqfk hvwdeolvkphqwv�/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/

;4/ 4:304;:1

^5` Derzg/ M1 dqg I1 Nudpdu}/ +5333,/ �Wkh Frvwv ri Klulqj dqg Vhsdudwlrqv/� zrunlqj sdshu/

FUHVW0LQVHH1

^6` Dgglvrq/ M1W1 dqg Z1V1 Vlhehuw +4<<6,/ �Wkh X1N1= Oderxu Pdunhw Lqvwlwxwlrqv/ Odz dqg

Shuirupdqfh�/ fkdswhu 44/ lq Kduwrj/ M1 dqg M1 Wkhhxzhv/ Oderxu Pdunhw Frqwudfwv dqg Lqvwl0

wxwlrqv/ D Furvv0Qdwlrqdo Frpsdulvrq/ Dpvwhugdp= Qruwk0Kroodqg1

^7` Djxluuhjdeluld/ Y1 dqg F1 Dorqvr0Eruuhjr +4<<<,/ �Oderu Frqwudfwv dqg Ioh{lelolw|= Hylghqfh

iurp d Oderu Pdunhw Uhirup lq Vsdlq�/ Zrunlqj Sdshu/ Xqlyhuvlw| ri Fklfdjr1

^8` Eduwkhohp|/ Q1 dqg F1 Mdxohqw +4<<:,/ �Ohv prxyhphqwv gh pdlq0g*úxyuh gdqv ohv ìwdeolvvh0

phqwv gh 43 vdodulìv rx soxv dx suhplhu vhphvwuh 4<<9�/ Suhplëuhv V|qwkëvhv/ 5305/ Plqlvwëuh

gx Wudydlo hw ghv D�dluhv Vrfldohv/ GDUHV1

^9` Ehqwrolod/ V1 dqg J1 Ehuwrod +4<<3,/ �Ilulqj Frvwv dqg Oderxu Ghpdqg= Krz Edg lv Hxurvfoh0

urvlv�/ Uhylhz ri Hfrqrplf Vwxglhv/ 8:/ 6;407351

^:` Ehqwrolod/ V1 dqg M1 M1 Grodgr +4<<7,/ �Oderxu Ioh{lelolw| dqg Zdjhv= Ohvvrqv iurp Vsdlq�/

Hfrqrplf Srolf|/ 47/ 860<<1

^;` Ehqwrolod/ V1 dqg J1 Vdlqw0Sdxo +4<<5,/ �Wkh Pdfurhfrqrplf Lpsdfw ri Ioh{leoh Oderu Frq0

wudfwv/ Zlwk Dq Dssolfdwlrq wr Vsdlq�/ Hxurshdq Hfrqrplf Uhylhz/ 69/ 43460861

^<` Ehuwrod/ J1 +4<<3,/ �Mre Vhfxulw|/ Hpsor|phqw dqg Zdjhv�/ Hxurshdq Hfrqrplf Uhylhz/ 67/
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