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41 Lqwurgxfwlrq

Lq wkh 4<83*v dqg 4<93*v/ wkh xqhpsor|phqw udwh lq erwk Hxursh dqg wkh X1V1 zdv ehorz

�yh shufhqw1 Gxulqj wkh 4<:3*v Hxurshdq dqg XV xqhpsor|phqw udwhv lqfuhdvhg vkduso| lq

uhvsrqvh wr wkh vwhhs lqfuhdvh lq rlo sulfhv1 Lq wkh odvw wzr ghfdghv/ krzhyhu/ xqhpsor|phqw

udwhv glyhujhg vkduso|= Hxurshdq udwhv kdyh uhpdlqhg kljk zkloh Dphulfdq udwhv kdyh uh0

wxuqhg rqfh djdlq wr sulru ohyhov1 Wkhuh duh d ydulhw| ri lqvwlwxwlrqdo idfwruv glvwlqjxlvklqj

Hxursh iurp wkh X1V1/ lqfoxglqj vwurqj xqlrqv/ plqlpxp zdjhv/ jhqhurxv xqhpsor|phqw

ehqh�wv/ dqg kljk hpsor|phqw surwhfwlrq/ wkdw pljkw h{sodlq gl�huhqfhv lq ohyhov ri xqhp0

sor|phqw1 Wkhvh lqvwlwxwlrqdo glvwlqfwlrqv kdyh ehhq suhvhqw wkurxjkrxw wkh srvwzdu hud/

krzhyhu/ dqg wkxv wkh| fdqqrw e| wkhpvhoyhv h{sodlq wkh gl�huhqfhv lq krz xqhpsor|phqw

udwhv kdyh fkdqjhg1 Wklv xqh{sodlqhg glyhujhqfh ehwzhhq xqhpsor|phqw udwhv kdv ehhq

whuphg wkh �Hxurshdq xqhpsor|phqw sx}}oh1�

� ghq Kddq= Xqlyhuvlw| ri Fdoliruqld/ Vdq Glhjr/ FHSU dqg QEHU1 Kdhinh= Xqlyhuvlwdw Srpshx Ideud1

Udph|= Xqlyhuvlw| ri Fdoliruqld/ Vdq Glhjr1 Wkh dxwkruv zrxog olnh wr wkdqn \dqq Dojdq/ Plfkho Mxloodug/

Hwlhqqh Ohkpdq/ Mhdq0Sdvfdo Ehqdvv|/ dqg vhplqdu sduwlflsdqwv dw Fhsuhpds/ Hudvpxv Xqlyhuvlw|/ Orqgrq

Exvlqhvv Vfkrro/ Wlqehujhq Lqvwlwxwh/ XFVG/ dqg wkh 5334 frqihuhqfh ri wkh Vrflhw| ri Frpsxwdwlrqdo

Hfrqrplfv/ Iruwudq surjudpv xvhg lq wklv sdshu duh dydlodeoh dw kwws=22zhehu1xfvg1hgx2�zghqkddq1
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Uhfhqw uhvhdufk kdv irfxvvhg rq h{sodlqlqj wkh sx}}oh e| frqvlghulqj wkh lqwhudfwlrq

ehwzhhq lqvwlwxwlrqv dqg orqj0whup fkdqjhv lq wkh hfrqrplf hqylurqphqw/ wkrxjkw ri dv

�vkrfnv� wr wkh hqylurqphqw1 Omxqjtylvw dqg Vdujhqw +4<<;,/ iru h{dpsoh/ kdyh dujxhg wkdw

d orqj0whup ulvh lq hfrqrplf wxuexohqfh/ pdqlihvwhg lq juhdwhu vnloo orvv iru glvsodfhg zrunhuv/

udlvhv xqhpsor|phqw e| d juhdwhu dprxqw zkhq xqhpsor|phqw ehqh�wv duh kljkhu1 Lqfuhdvhg

wxuexohqfh frxog wkxv h{sodlq zk| Hxursh/ zlwk lwv pruh jhqhurxv xqhpsor|phqw ehqh�wv/

zrxog h{shulhqfh juhdwhu lqfuhdvhv lq xqhpsor|phqw1 Eodqfkdug dqg Zroihuv +5333, suhvhqw

hpslulfdo hylghqfh uhodwlqj wkh ehkdylru ri wkh xqhpsor|phqw udwh lq vhyhudo Hxurshdq

frxqwulhv dqg wkh XV wr wkh vorzgrzq lq WIS jurzwk dqg kljkhu lqwhuhvw udwhv1 Wkh|

vkrz wkdw wkhvh idfwruv ohdg wr odujhu lqfuhdvhv lq xqhpsor|phqw zkhuh lqvwlwxwlrqv duh

ohvv �hpsor|phqw0iulhqgo|/� dv wkh| duh lq Hxursh uhodwlyh wr wkh X1V11 Eodqfkdug dqg

Zroihuv �qg vwdwlvwlfdoo| vljql�fdqw lq xhqfh ri wkh iroorzlqj lqvwlwxwlrqv= wkh ohyho ri wkh

uhsodfhphqw udwh +wkh vkduh ri lqfrph uhsodfhg e| xqhpsor|phqw ehqh�wv,/ wkh gxudwlrq ri

xqhpsor|phqw ehqh�wv/ wkh dprxqw ri hpsor|phqw surwhfwlrq/ wkh wd{ zhgjh +wkh gl�huhqfh

ehwzhhq wkh uhdo oderu frvw ri d zrunhu wr dq hpsor|hu dqg wkh uhdo frqvxpswlrq zdjh ri wkh

zrunhu,/ wkh shufhqwdjh ri zrunhuv zkr ehorqj wr d xqlrq/ dqg wkh h{whqw wr zklfk xqlrqv

dqg hpsor|hu rujdql}dwlrqv frruglqdwh zdjh vhwwlqj1

Vrph grxew kdv ehhq h{suhvvhg lq wkh olwhudwxuh derxw wkh lpsruwdqfh ri vrph ri wkhvh

lqvwlwxwlrqv1 Qlfnhoo dqg Od|dug +4<<</ s1 6363,/ iru h{dpsoh/ dujxh wkdw �wlph vshqw zru0

u|lqj derxw vwulfw oderu pdunhw uhjxodwlrqv/ hpsor|phqw surwhfwlrq/ dqg plqlpxp zdjhv lv

suredeo| wlph odujho| zdvwhg�1 Vlploduo|/ Jduledogl +4<<;, vkrzv wkdw wkh ohyho ri �ulqj uh0

vwulfwlrqv ohdyhv wkh xqhpsor|phqw udwh xqd�hfwhg hyhq wkrxjk lw kdv lpsruwdqw +r�vhwwlqj,

h�hfwv rq mre fuhdwlrq dqg mre ghvwuxfwlrq1 Wklv sdshu vwduwv/ wkhuhiruh/ e| frqvlghulqj wkh

lqwhudfwlrq ehwzhhq wkh vorzgrzq lq WIS jurzwk dqg lqfuhdvh lq uhdo lqwhuhvw udwhv +wkh
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vkrfnv, dqg wkh ohyho ri xqhpsor|phqw ehqh�wv1 Ixuwkhupruh/ zh dqdo|}h wkh lqwhudfwlrq

ehwzhhq fkdqjhv lq oderu wd{dwlrq +dv d vkrfn, dqg wkh lqlwldo wd{ udwh +dv dq lqvwlwxwlrq,14

Lq wklv sdshu zh dvvhvv wkh lqwhudfwlrqv ehwzhhq vkrfnv dqg lqvwlwxwlrqv xvlqj d mre

pdwfklqj prgho ri htxloleulxp xqhpsor|phqw1 Iroorzlqj Pruwhqvhq dqg Slvvdulghv +4<<7,/

mre fuhdwlrq dqg ghvwuxfwlrq duh erwk ghwhuplqhg hqgrjhqrxvo|/ zlwk zdjhv vhw yld elodwhudo

edujdlqlqj zlwklq hpsor|phqw uhodwlrqvklsv1

Frpsdulqj vwhdg| vwdwh htxloleuld/ xqhpsor|phqw lv vkrzq wr lqfuhdvh zkhq hlwkhu wkh

jurzwk udwh idoov/ wkh lqwhuhvw udwh lqfuhdvhv/ ru wkh wd{ udwh rq oderu lqfrph lqfuhdvhv1

Pruhryhu/ hlwkhu ri wkhvh idfwruv ohdg wr d odujhu ulvh lq xqhpsor|phqw zkhq wkh uhsodfhphqw

udwh lv juhdwhu ru wkh lqlwldo wd{ udwh lv kljkhu1 Wkxv/ wkh prgho h{klelwv wkh lqwhudfwlrq h�hfw

irxqg e| Eodqfkdug dqg Zroihuv1 Vorzhu jurzwk dqg kljkhu lqwhuhvw udwhv ohdg wr shupdqhqw

h�hfwv rq xqhpsor|phqw/ vlqfh vwhdg| vwdwh htxloleuld duh d�hfwhg= dv orqj dv jurzwk uhpdlqv

vorz dqg lqwhuhvw udwhv uhpdlq kljk/ mre fuhdwlrq dqg ghvwuxfwlrq ghflvlrqv duh lpsdfwhg lq

d pdqqhu wkdw udlvhv wkh htxloleulxp xqhpsor|phqw udwh1 Wklv lv frqwudu| wr wkh ylhz ri

Eodqfkdug dqg Zroihuv dqg vhyhudo rwkhu hfrqrplvwv wkdw surgxfwlylw| jurzwk dqg lqwhuhvw

udwhv vkrxog kdyh rqo| d wudqvlwru| lpsdfw rq xqhpsor|phqw dqg vkrxog qrw d�hfw wkh

qdwxudo udwh ri xqhpsor|phqw15

Zkhwkhu wkh lqwhudfwlrqv ehwzhhq wkh lqvwlwxwlrqv dqg wkh vkrfnv wr wkh jurzwk/ lqwhuhvw/

dqg wd{ udwhv duh vx!flhqw wr txdqwlwdwlyho| h{sodlq erwk wkh Hxurshdq dqg Dphulfdq xq0

hpsor|phqw h{shulhqfhv ghshqgv fuxfldoo| rq wkh furvv0vhfwlrqdo glvwulexwlrq ri surgxfwlylw|

4Gdyhul dqg Wdehoolql +5333, dovr frqvlghu wkh h�hfw ri wd{ udwhv rq xqhpsor|phqw exw/ dv glvfxvvhg lq

vhfwlrq 718 wkh irfxv ri wkhlu h{sodqdwlrq lv txlwh gl�huhqw iurp rxuv1

5Skhosv +4<9;,/ Jrugrq +4<<:,/ dqg Eodqfkdug +4<<9/ Fk1 58, dovr fodlp wkdw wkh qdwxudo udwh lv qrw

d�hfwhg e| surgxfwlylw| jurzwk1
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ohyhov1 Wkh nh| ylhz h{suhvvhg lq wklv sdshu lv wkdw kljk uhsodfhphqw udwhv dqg kljk wd{

udwhv lqfuhdvh wkh pdvv ri mrev wkdw duh yxoqhudeoh wr wkh w|sh ri vkrfnv frqvlghuhg khuh1

Lqghhg/ lw lv hdv| wr frqvwuxfw qxphulfdo h{dpsohv zkhuh wklv lv wkh fdvh1 Wkh qxphulfdo

h{dpsohv vxjjhvw wkdw wkh yduldelolw| ri rxwfrphv dw wkh uhodwlrqvkls ohyho/ zklfk pd| eh

wlhg wr idfwruv vxfk dv jryhuqphqw surwhfwlrq dqg jhrjudsklf glvwdqfh/ pd| sod| d uroh lq

dffrxqwlqj iru wkh Hxurshdq xqhpsor|phqw sx}}oh1 Pruh eurdgo|/ rxu prgho kdv wkh ihdwxuh

wkdw vpdoo fkdqjhv lq wkh furvv0vhfwlrqdo glvwulexwlrq fdq kdyh lpsruwdqw txdqwlwdwlyh h�hfwv

rq htxloleulxp rxwfrphv1 Wklv vwdqgv lq vwdun frqwudvw wr wkh uhfhqw erg| ri zrun +h1j1/

Nuxvhoo dqg Vplwk +4<<;,, wkdw kdv dujxhg djdlqvw wkh txdqwlwdwlyh uhohydqfh ri ghwdlov ri

furvv vhfwlrqdo zhdowk dqg lqfrph glvwulexwlrqv lq vwrfkdvwlf jurzwk prghov zlwk sduwldoo|

xqlqvxudeoh lglrv|qfudwlf ulvn1

Lq dq h{whqvlrq ri rxu prgho/ zh lqfrusrudwh wxuexohqfh dqg zh iroorz Omxqjtylvw dqg

Vdujhqw +4<<;, e| prghoolqj wxuexohqfh dv d srvlwlyh suredelolw| wkdw d kljk0vnloohg zrunhu

orvhv klv vnloov zkhq kh lv glvsodfhg1 Lq rxu prgho/ d ulvh lq wxuexohqfh w|slfdoo| uhgxfhv

wkh ohyho ri htxloleulxp xqhpsor|phqw/ frqwudu| wr wkh uhvxow ri Omxqjtylvw dqg Vdujhqw1

Dv lq Omxqjtylvw dqg Vdujhqw/ wxuexohqfh uhgxfhv wkh ydoxh ri hpsor|phqw uhodwlrqvklsv/

dqg wkxv orzhuv wkh udwh dw zklfk qhz uhodwlrqvklsv duh iruphg1 Wkh ghvwuxfwlrq udwh lv

dovr d�hfwhg lq rxu prgho/ krzhyhu= juhdwhu wxuexohqfh pdnhv kljk0vnloohg zrunhuv pruh

uhoxfwdqw wr ohdyh wkhlu mrev/ dqg mre ghvwuxfwlrq idoov1 Rq edodqfh/ wkh odwwhu h�hfw whqgv wr

grplqdwh dqg xqhpsor|phqw ghfolqhv1 Dowkrxjk dq lqfuhdvh lq wxuexohqfh fdqqrw h{sodlq

wkh lqfuhdvh lq Hxurshdq xqhpsor|phqw udwhv lq wkh suhvhqw vhwwlqj/ doorzlqj iru vrph ghjuhh

ri wxuexohqfh grhv vhuyh wr juhdwo| lpsuryh wkh prgho*v delolw| wr pdwfk wkh xqhpsor|phqw

hylghqfh txdqwlwdwlyho|1

Vhfwlrq 5 grfxphqwv wkh Hxurshdq xqhpsor|phqw sx}}oh/ Vhfwlrq 6 od|v rxw wkh prgho
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zlwkrxw wxuexohqfh/ dqg Vhfwlrq 7 uhsruwv uhvxowv iru d sdudphwhul}hg yhuvlrq ri wkh prgho1

Wxuexohqfh lv lqwurgxfhg lq Vhfwlrq 8/ dqg Vhfwlrq 9 frqfoxghv1

51 Hxurshdq Xqhpsor|phqw Sx}}oh

Lq wklv vhfwlrq zh grfxphqw wkh wlph vhulhv ehkdylru ri yduldeohv uhodwhg wr wkh Hxurshdq

xqhpsor|phqw sx}}oh iru �yh Hxurshdq frxqwulhv +Iudqfh/ Jhupdq|/ Vsdlq/ Lwdo| dqg wkh

Xqlwhg Nlqjgrp, dqg wkh Xqlwhg Vwdwhv1 Vwdqgdugl}hg xqhpsor|phqw udwhv duh sorwwhg

lq Iljxuh 41 Dv grfxphqwhg e| wkh �jxuh/ wkh xqhpsor|phqw udwhv lq Hxursh dqg wkh

X1V1 zhuh orz dqg idluo| vlplodu lq wkh ehjlqqlqj ri wkh srvwzdu shulrg1 Gxulqj wkh 4<:3*v/

xqhpsor|phqw udwhv urvh erwk lq Hxursh dqg wkh X1V1 Diwhu wklv/ krzhyhu/ wkh xqhpsor|phqw

udwh lq wkh X1V1 ghfolqhg/ zkloh Hxurshdq xqhpsor|phqw uhpdlqhg kljk1 Dffrxqwlqj iru

wklv gl�huhqfh/ dqg/ lq sduwlfxodu/ iru wkh shuvlvwhqwo| kljk xqhpsor|phqw udwhv lq Hxursh/

frqvwlwxwhv d sx}}oh1 Iljxuh 5 sorwv wkh dyhudjh gxudwlrq iru wkh vdph vl{ frxqwulhv1 Wkh

�jxuh vkrzv wkdw xqhpsor|phqw gxudwlrq kdv ehhq idluo| orz dqg frqvwdqw lq wkh XV1 Wkh

uhvxowv duh pl{hg iru wkh Hxurshdq frxqwulhv1 Wkh frxqwulhv wkdw vwduw dw kljk gxudwlrq ohyhov

vkrz qr lqfuhdvh zkloh frxqwulhv wkdw vwduw zlwk orz gxudwlrq ohyhov vkrz vrph lqfuhdvh1 Lq

sduwlfxodu/ lq Jhupdq| dqg wkh X1N1 gxudwlrq ohyhov zhuh douhdg| kljk lq wkh 4<93*v dqg

wkh| uhpdlqhg urxjko| dw htxdo ohyhov1 Gxudwlrq ohyhov lq Lwdo| dqg Vsdlq vwduwhg ehorz wkdw

ri wkh XV/ vkrz d vxevwdqwldo lqfuhdvh exw hqg xs dw ohyhov vwloo zhoo ehorz wkdw ri wkh rwkhu

wkuhh Hxurshdq frxqwulhv1 Gxudwlrq ohyhov lq Iudqfh duh lq wkh plggoh dqg vkrz d prghvw

lqfuhdvh1

Rqh srvvleoh h{sodqdwlrq lv wkdw Hxurshdq lqvwlwxwlrqv pd| kdyh ehhq ohvv idyrudeoh iru

hpsor|phqw1 Pruh jhqhurxv Hxurshdq xqhpsor|phqw ehqh�wv/ iru h{dpsoh/ pljkw ohdg

zrunhuv wr eh pruh vhohfwlyh lq dffhswlqj qhz mrev/ wkxv udlvlqj Hxurshdq xqhpsor|phqw
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uhodwlyh wr wkdw ri wkh X1V11 Iljxuh 6 sorwv RHFG vwdqgdugl}hg uhsodfhphqw udwhv/ lqglfdwlqj

wkdw X1V1 uhsodfhphqw udwhv duh pxfk orzhu rq dyhudjh wkdq wkrvh lq Hxursh1 Qrwh krzhyhu

wkdw Hxurshdq uhsodfhphqw udwhv zhuh douhdg| kljk uhodwlyh wr X1V1 ohyhov dw wkh ehjlqqlqj

ri wkh srvwzdu shulrg/ zkhq xqhpsor|phqw udwhv zhuh vlplodu1 Wkxv/ wkh ulvh lq Hxurshdq

xqhpsor|phqw fdqqrw eh h{sodlqhg e| fkdqjhv lq Hxurshdq uhsodfhphqw udwhv1

Wkh qxpehuv lq wkh judsk pd| vhhp orz1 Wkh uhdvrq lv wkdw wkh RHFG vwdqgdugl}hg

xqhpsor|phqw udwh jlyhv htxdo zhljkw wr wkh uhsodfhphqw udwh lq |hdu 4 ri dq xqhpsor|phqw

vshoo/ wr wkh dyhudjh uhsodfhphqw udwh lq |hduv 5 dqg 6/ dqg wr wkh dyhudjh uhsodfhphqw udwh

iru |hduv 7 dqg 81 Xvlqj xqhtxdo zhljkwlqj lv xqiruwxqdwh vlqfh wkh uhsodfhphqw udwh gxulqj

wkh �uvw |hdu lv fohduo| pruh lpsruwdqw wkdq wkdw gxulqj |hduv 7 dqg 81 Zh/ wkhuhiruh/

dovr uhsruw lq Wdeoh 4 wkh ehqh�w uhsodfhphqw udwh dqg wkh fruuhvsrqglqj ehqh�w gxudwlrq

phdvxuh iurp Qlfnhoo dqg Od|dug +4<<<,1

Iljxuh 7 sorwv wkh h�hfwlyh wd{ udwh rq oderu lqfrph iurp Gdyhul dqg Wdehoolql +5333,1

Mxvw olnh uhsodfhphqw udwhv/ oderu wd{ udwhv fdqqrw e| wkhpvhoyhv dffrxqw iru wkh g|qdplf

gl�huhqfhv ehwzhhq Hxurshdq dqg X1V1 xqhpsor|phqw ehfdxvh wd{ udwhv zhuh douhdg| vxe0

vwdqwldoo| kljkhu lq Hxursh lq wkh 4<93*v16

Dv Omxqjtylvw dqg Vdujhqw +4<<;, dqg Eodqfkdug dqg Zroihuv +5333, kdyh vwuhvvhg/ wkh

gl�huhqfhv ehwzhhq Hxurshdq dqg X1V1 xqhpsor|phqw h{shulhqfhv pljkw ehvw eh h{sodlqhg

e| wkh lqwhudfwlrq ehwzhhq lqvwlwxwlrqv dqg vkrfnv wr wkh hfrqrplhv1 Frqvlghu/ iru h{dpsoh/

wkh ehkdylru ri WIS jurzwk dqg lqwhuhvw udwhv ryhu wkh srvwzdu shulrg1 Iljxuh 8 grfx0

phqwv d surqrxqfhg ghfolqh lq WIS jurzwk iru doo ri wkh frxqwulhv frqvlghuhg/ frlqflglqj

urxjko| zlwk wkh lqfuhdvh lq xqhpsor|phqw1 Uhdo lqwhuhvw udwhv duh frqvlghuhg lq Iljxuh 9/

6Dovr/ vhh Qlfnhoo dqg Od|dug +4<<<, iru d glvfulswlrq ri wkh wd{ zhgjh dqg grfxphqwdwlrq wkdw wd{ udwhv

duh kljkhu lq Hxursh iru vhyhudo gl�huhqw wd{ udwhv frqvlghuhg1
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zkhuh lqfuhdvhv ryhu wkh srvwzdu shulrg pd| eh revhuyhg iru hyhu| frxqwu| h{fhsw Jhupdq|1

Xqhpsor|phqw uhvsrqvhv wr wkh jurzwk vorzgrzq dqg ulvh lq lqwhuhvw udwhv dsshdu wr ydu|

edvhg rq lqvwlwxwlrqdo gl�huhqfhv ehwzhhq frxqwulhv1 Eodqfkdug dqg Zroihuv/ lq sduwlfxodu/

surylgh hylghqfh wkdw zkhuh lqvwlwxwlrqv duh ohvv hpsor|phqw0iulhqgo|/ h1j1/ zkhuh uhsodfh0

phqw udwhv duh kljkhu/ xqhpsor|phqw ulvhv e| d juhdwhu dprxqw lq wkh idfh ri vorzhu jurzwk

dqg kljkhu uhdo lqwhuhvw udwhv1 Lq wkh uhpdlqghu ri wklv sdshu zh dvvhvv wkh h{whqw wr zklfk dq

htxloleulxp mre pdunhw pdwfklqj prgho fdq udwlrqdol}h wkhvh revhuyhg lqwhudfwlrqv ehwzhhq

lqvwlwxwlrqv dqg xqhpsor|phqw uhvsrqvhv1

61 Prgho

Lq wklv vhfwlrq zh ghvfuleh wkh prgho1 Vhfwlrqv 614 wkurxjk 616 ghvfuleh wkh yhuvlrq ri wkh

prgho lq zklfk wkhuh lv qr jurzwk dqg qr wxuexohqfh1 Lq Vhfwlrq 617 zh vkrz wkdw dgglqj

glvhperglhg jurzwk lv htxlydohqw wr dq dgmxvwphqw ri wkh glvfrxqw idfwru lq wkh prgho zlwk

qr jurzwk1 Lq Vhfwlrqv 618 zh lqwurgxfh wxuexohqfh1

6141 Hpsor|phqw Uhodwlrqvklsv1 Surgxfwlrq wdnhv sodfh zlwklq hpsor|phqw uhodwlrq0

vklsv frqvlvwlqj ri rqh zrunhu dqg rqh �up/ zkr lqwhudfw wkurxjk glvfuhwh wlph xqwlo wkh

uhodwlrqvkls lv vhyhuhg ru wkh zrunhu uhwluhv1 D uhodwlrqvkls surgxfhv rxwsxw 5 shu shulrg1

Zkhq d uhodwlrqvkls lv �uvw iruphg/ wkh lqlwldo ydoxh ri 5 lv gudzq iurp wkh glvwulexwlrq DE5�1

Iru d frqwlqxlqj uhodwlrqvkls/ wkh ydoxh ri 5 pd| ydu| dv d frqvhtxhqfh ri uhodwlrqvkls0

vshfl�f surgxfwlylw| vkrfnv wkdw rffxu dw wkh vwduw ri d shulrg1 Zh frqvlghu wzr nlqgv ri

surgxfwlylw| vkrfnv1

+4, Zlwk suredelolw| �7 wkhuh lv d vzlwfk ri wkh surgxfwlylw| ohyho 51 Lq wklv fdvh/ 5 lv

gudzq djdlq iurp wkh glvwulexwlrq DE5�1 Li qr vzlwfk rffxuv/ wkhq wkh uhodwlrqvkls pdlqwdlqv

wkh suhylrxv shulrg ydoxh ri 51
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+5, Zlwk suredelolw| 4% wkh uhodwlrqvkls h{shulhqfhv dq h{rjhqrxv euhdnxs/ zkhuh vhy0

hudqfh rffxuv dxwrpdwlfdoo|1 H{rjhqrxv euhdnxsv uh hfw hyhqwv wkdw shupdqhqwo| ghvwur|

wkh surgxfwlylw| ri wkh uhodwlrqvkls> h1j1/ pdunhw frqglwlrqv pd| vkliw dgyhuvho|1 Dowhuqd0

wlyho|/ h{rjhqrxv euhdnxsv fdq fdswxuh fkdqjhv lq zrunhuv* shuvrqdo flufxpvwdqfhv wkdw ohdg

wkhp wr fkdqjh mrev1 Dvvxph wkdw h{rjhqrxv vhsdudwlrqv fdqqrw rffxu lq wkh shulrg wkdw d

uhodwlrqvkls lv qhzo| iruphg1

Diwhu wkh fxuuhqw0shulrg surgxfwlylw| sdudphwhu lv ghwhuplqhg/ wkh zrunhu dqg �up gh0

flgh zkhwkhu wr frqwlqxh ru vhyhu wkhlu uhodwlrqvkls/ dqg/ li wkh uhodwlrqvkls lv frqwlqxhg/

wkh| ghwhuplqh wkh zrunhu*v zdjh sd|phqw1 Zdjhv duh vhw dffruglqj wr Qdvk edujdlqlqj/

zkhuh Z jlyhv wkh zrunhu*v edujdlqlqj zhljkw/ dqg wkh glvdjuhhphqw srlqw lv vhyhudqfh ri wkh

uhodwlrqvkls1 Lq dgglwlrq/ zrunhuv duh vxemhfw wr vkrfnv wkdw lqgxfh uhwluhphqw/ rffxuulqj

dw wkh hqg ri d shulrg1 Ohw 4o ghqrwh wkh suredelolw| ri uhwluhphqw1 Li wkh zrunhu dqg �up

djuhh wr vhyhu wkhlu uhodwlrqvkls iroorzlqj d vzlwfk/ ru li h{rjhqrxv vhsdudwlrq rffxuv/ wkhq

wkh| hdfk hqwhu d pdwfklqj pdunhw lq zklfk qhz hpsor|phqw uhodwlrqvklsv duh iruphg1 D

uhwlulqj zrunhu/ lq frqwudvw/ ohdyhv wkh oderu pdunhw dqg rewdlqv d ixwxuh ydoxh ri }hur1

6151 Pdwfklqj Pdunhw1 Qhz hpsor|phqw uhodwlrqvklsv duh iruphg rq d pdwfklqj pdu0

nhw1 Hdfk shulrg/ wkh qxpehu ri qhzo| iruphg uhodwlrqvklsv lv 6E�c ��/ zkhuh � dqg � jlyh

wkh pdvvhv ri xqhpsor|hg zrunhuv dqg �upv srvwlqj ydfdqflhv/ uhvshfwlyho|1 Zh dvvxph

wkdw 6E�c �� lv d krprjhqhrxv ixqfwlrq ri ghjuhh 41 Wkh wrwdo pdvvhv ri zrunhuv dqg �upv

duh �{hg dw xqlw|1 Ehfdxvh wkh pdvv ri zrunhuv lv htxdo wr wkh pdvv ri �upv/ wkh udwlr ri

wkh pdvv ri xqhpsor|hg wr wkh pdvv ri ydfdqflhv dqg/ wkxv/ wkh pdwfklqj suredelolw| duh

�{hg1 Hdfk shulrg/ d sursruwlrq 4o ri wkh zrunhuv ohdyhv wkh pdunhw wkurxjk uhwluhphqw/

uhsodfhg e| dq lghqwlfdo qxpehu ri qhz hqwudqw zrunhuv wkdw  rz lqwr wkh xqhpsor|phqw
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srro1 Ixuwkhu/ hvwdeolvkhg zrunhuv hqwhu wkh xqhpsor|phqw srro zkhq wkhlu hpsor|phqw

uhodwlrqvklsv duh vhyhuhg1

Zkloh wkh| duh xqhpsor|hg/ zrunhuv uhfhlyh xqhpsor|phqw ehqh�wv htxdo wr K1 Wr vlp0

soli| wkh dqdo|vlv/ zh dvvxph wkdw ehqh�wv duh olqnhg wr dyhudjh zdjhv ri doo zrunhuv1 Xqhp0

sor|hg zrunhuv wkxv rewdlq d shu shulrg ehqh�w ri K ' �R zkloh xqhpsor|hg/ zkhuh R ghqrwhv

wkh phdq zdjh sd|phqw ri doo zrunhuv1 Qhz hqwudqw zrunhuv gr qrw uhfhlyh xqhpsor|phqw

ehqh�wv1

6161 ]hur Vxusoxv Ohyho1 Qhzo|0pdwfkhg zrunhuv dqg �upv fkrrvh wr dffhsw wkhlu

pdwfk dqg ehjlq dq hpsor|phqw uhodwlrqvkls li wkhlu lqlwldo surgxfwlylw| gudz 5 lv vx!flhqwo|

kljk1 Fruuhvsrqglqjo|/ d zrunhu dqg �up lq dq rqjrlqj uhodwlrqvkls fkrrvh wr frqwlqxh wkhlu

uhodwlrqvkls iroorzlqj d vzlwfk li wkh qhz gudz ri 5 lv vx!flhqwo| kljk1 Zh dvvxph wkdw wkh

zrunhu dqg �up edujdlq h!flhqwo| ryhu wkh whupv ri wkhlu uhodwlrqvkls/ dqg wkxv wkh| pdnh

dffhswdqfh dqg frqwlqxdwlrq ghflvlrqv wkdw pd{lpl}h wkhlu mrlqw vxusoxv1 Mrlqw vxusoxv lv

gh�qhg dv iroorzv1 Ohw 5 ghqrwh wkh fxuuhqw ydoxh surgxfwlylw| sdudphwhu iroorzlqj dq|

surgxfwlylw| gudz/ dqg vxssrvh wkh zrunhu rewdlqv xqhpsor|phqw ehqh�w K hdfk shulrg kh

lv lq wkh zrunhu pdwfklqj srro1 Wkhq mrlqw vxusoxv lv jlyhq e|

rE5c K� ' E� � � eE5�� 5 n }E5�� E� � ��EK��K� ��EK�� �s c +4,

zkhuh }E5� ghqrwhv wkh ixwxuh mrlqw ydoxh iurp frqwlqxlqj wkh uhodwlrqvkls/ ��EK� ghqrwhv wkh

zrunhu*v ixwxuh ydoxh iurp hqwhulqj wkh xqhpsor|phqw srro lq wkh fxuuhqw shulrg zkhq kh

uhfhlyhv dq xqhpsor|phqw ehqh�w ri K/ �s lqglfdwhv wkh �up*v ixwxuh ydoxh iurp hqwhulqj wkh

ydfdqf| srro lq wkh fxuuhqw shulrg/ � eE%� lv wkh wd{ udwh rq lqfrph hduqhg lq wkh uhodwlrqvkls

zkhq lqfrph lv htxdo wr % dqg ��E%� lv wkh wd{ udwh rq xqhpsor|phqw ehqh�wv htxdo wr %1 1

Lq htxloleulxp/ rE5c K� lv dq lqfuhdvlqj ixqfwlrq ri 5/ dqg wkhuh h{lvwv d }hur vxusoxv ohyho
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5EK� lqglfdwlqj wkh vpdoohvw ydoxh ri 5 dw zklfk dffhswlqj ru frqwlqxlqj wkh uhodwlrqvkls

|lhogv qrq}hur vxusoxv wr wkh zrunhu dqg �up1 Iru ydoxhv ri 5 ehorz 5EK�/ wkh zrunhu dqg

�up zloo hlwkhu uhmhfw d qhz pdwfk/ ru wkh| zloo ghvwur| dq h{lvwlqj pdwfk1 Wkh }hur vxusoxv

ohyho lv gh�qhg e| wkh iroorzlqj frqglwlrq=

rE5EK�c K� ' f� +5,

6171 Htxloleulxp1 Wkh htxloleulxp frqglwlrqv/ lqyroylqj htxloleulxp ydoxhv ri }E5� dqg

�EK�/ htxloleulxp zdjh sd|phqwv/ dqg vwhdg| vwdwh frqglwlrqv iru wkh pdwfklqj pdunhw/ duh

jlyhq dv iroorzv1 Wkh ixwxuh mrlqw ydoxh iurp frqwlqxlqj d uhodwlrqvkls lv htxdo wr 7

}E5� ' E��4%�q

5
97iE�� �7�rE5c K� n �7

"]
5EK�

rE+c K�_DE+�j

6
:8nqEE����EK��Kn��EK�n�s � +6,

Wkh Qdvk edujdlqlqj vroxwlrq lpsolhv wkdw wkh zdjh sd|phqw wr d zrunhu kdylqj fxuuhqw

xqhpsor|phqw ehqh�w K/ zulwwhq RE5c K�/ vdwlv�hv wkh iroorzlqj frqglwlrq=

RE5c K� n }�E5� ' ZrE5c K� n E� � ��EK��Kn ��EK� n �s c +7,

zkhuh }�E5� lqglfdwhv wkh zrunhu*v ixwxuh ydoxh iurp frqwlqxlqj wkh uhodwlrqvkls=

}�E5� ' E�� 4%�qZrE5c K� n qEE� � ��EK��Kn ��EK��� +8,

Iru d zrunhu kdylqj xqhpsor|phqw ehqh�w K/ wkh ixwxuh ydoxh iurp hqwhulqj wkh xqhpsor|0

phqw srro vdwlv�hv

��EK� ' b�q

5
97
"]

5EK�

ER�E+c K� n }�E+��_DE+� n

5EK�]
f

EE� � ��EK��Kn ��EK��_DE+�

6
:8

7Wklv irupxod krogv iru ydoxhv ri } � }+!s,= Dpdwfk zlwk d zrunhu wkdw lv qrw hqwlwohg wr xqhpsor|phqw

ehqh�wv zrxog eh zloolqj wr surgxfh iru ydoxhv ri } orzhu wkdq }+!s, +exw kljkhu wkdq }+3, ,1 Iru wkhvh ydoxhv

ri } wkh uhodwlrqvkls rqo| h{lvwv iru rqh shulrg dqg j+}, lv htxdo wr +4� �x+e,,e.zz+e, . zi ,=
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nE� � b��qdE� � ��EK��Kn ��EK�oc +9,

zkhuh b� ' 6E�c ��*� ghqrwhv wkh zrunhu pdwfklqj suredelolw|1

Ohw �EK� ghqrwh wkh pdvv ri zrunhuv lq wkh xqhpsor|phqw srro dw wkh hqg ri d shulrg/

kdylqj xqhpsor|phqw ehqh�w K1 Wkh suredelolw| wkdw d �up lq wkh ydfdqf| srro pdwfkhv

zlwk vxfk d zrunhu lv jlyhq e|

bs EK� '
6E�c ��

�

�EK�

�
�

Lw iroorzv wkdw wkh ixwxuh ydoxh rewdlqhg e| d �up lq wkh ydfdqf| srro lv

�s '
[
K

bsEK�q

"]
5EK�

E�� Z�rE+c K�_DE+� n q�s � +:,

Ohw e ghqrwh wkh wrwdo pdvv ri hpsor|hg zrunhuv lq frqwlqxlqj hpsor|phqw uhodwlrqvklsv

dw wkh vwduw ri d shulrg sulru wr uhdol}dwlrq ri surgxfwlylw| vkrfnv1 Vwhdg| vwdwh frqglwlrqv

iru zrunhu vwrfnv dqg  rzv duh jlyhq dv iroorzv1 Wkh vwrfnv �Ef� dqg �E�R� ri qhz hqwudqwv

dqg zrunhuv suhylrxvo| hpsor|hg dw orz vnloov/ uhvshfwlyho|/ pxvw vdwlvi|

4o ' 4o�Ef� n E�� 4o�b�E�� DE5Ef����Ef�c +;,

E� � 4o�
k
4% n E�� 4%��7DE5E�R��

l
e

' 4o�E�R� n E�� 4o�b�E�� DE5E�R���E�R�c +<,

zkhuh jurvv lq rzv duh jlyhq rq wkh ohiw0kdqg vlghv ri wkh htxdwlrqv/ dqg jurvv rxw rzv rq

wkh uljkw0kdqg vlghv1 Revhuyh lq +<, wkdw zrunhuv qhyhu  rz gluhfwo| iurp wkh �Ef� srro wr

wkh �E�R� srro/ vlqfh wkh| pxvw vshqg dw ohdvw rqh shulrg lq wkh e srro wr txdolw| iru ehqh�wv

�R1 Wkh vwrfn e lv ghwhuplqhg e|

E�� 4o�b� dE�� DE5Ef���Ef� n E� � DE5EK���EK�o
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' 4oen E�� 4o�
k
4% n E� � 4%��7DE5E�R��

l
e� +43,

Zh dvvxph wkdw wkh jryhuqphqw xvhv wd{ uhyhqxhv wr �qdqfh xqhpsor|phqw ehqh�wv

dqg wkh sxufkdvhv ri frpprglwlhv1 Ehorz zh ohw l ghqrwh wkh shu fdslwd ydoxh ri wkhvh

jryhuqphqw sxufkdvhv1 Zh lqwurgxfh wklv whup wr vwxg| wd{ udwhv wkdw duh qrw uhodwhg wr

�qdqflqj uhtxluhphqwv ri xqhpsor|phqw ehqh�wv1 Ohw eEK� lv wkh pdvv ri hpsor|hg wkdw

zrxog eh hqwlwohg wr xqhpsor|phqw ehqh�wv K1 Wkh exgjhw frqvwudlqw iru wkh jryhuqphqw lv

htxdo wr

eEf�

"]
5Ef�

� eE+�+_DE+� n eE�R�

"]
5E�R�

� eE+�+_DE+� '

�E�R�E�� ��E�R���Rn }� +44,

6181 Jurzwk dqg Lqwhuhvw Udwhv1 Wkh htxloleulxp htxdwlrqv deryh wrrn wkh glvfrxqw

idfwru dv jlyhq1 Wr ghwhuplqh wkh dssursuldwh glvfrxqw idfwru lq wkh suhvhqfh ri jurzwk zh

kdyh wr frqvlghu wkh ehkdylru ri krxvhkrogv1 Krxvhkrogv duh dvvxphg wr srro wkhlu oderu

dqg sur�w lqfrphv dw wkh hqg ri hdfk shulrg dqg fkrrvh djjuhjdwh frqvxpswlrq wr pd{lpl}h

wkh glvfrxqwhg xwlolw| ri d uhsuhvhqwdwlyh krxvhkrog xvlqj wkh frpsrvlwh glvfrxqw idfwru

B ' E� � 4o�*E� n 4�/ zklfk frpelqhv wkh uhwluhphqw sdudphwhu/ 4o/ zlwk wkh frqyhqwlrqdo

glvfrxqw idfwru/�*E� n 4�1 Lq wklv sdshu zh gr qrw wdnh d vwdqg rq wkh suhihuhqfhv ri wkh

djhqw/ exw zloo xvh revhuyhg lqwhuhvw udwhv wr ghwhuplqh dssursuldwh glvfrxqw idfwruv1 Lqwhuhvw

udwhv duh ghwhuplqhg e| wkh iroorzlqj htxdwlrq1

E� n o�B�|n� ' �c +45,
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zkhuh �|n� lv wkh pdujlqdo udwh ri vxevwlwxwlrq ehwzhhq frqvxpswlrq wklv shulrg dqg qh{w

shulrg1

Iru h{dpsoh/ zkhq wkh xwlolw| ixqfwlrq ri wkh djhqw lv jlyhq e|

"[
r'|

Br3|
��3�
r � �

� � �
c

zkhuh �r lv frqvxpswlrq lq shulrg rc wkhq zh kdyh

�|n� '

#
�rn�

�r

$
3�

dqg

E� n o�B

#
�rn�

�r

$
3�

' �� +46,

Qrz vxssrvh wkdw rxwsxw zlwklq d uhodwlrqvkls lv htxdo wr E� n 1�| 5 shu shulrg/ zkhuh 1

lv wkh jurzwk udwh1 Rxwsxw/ wkxv/ glvsod|v glvhperglhg ghwhuplqlvwlf whfkqrorjlfdo jurzwk1

Kdylqj kljkhu ixwxuh hduqlqjv lv htxlydohqw wr glvfrxqwlqj ixwxuh hduqlqjv zlwk d kljkhu glv0

frxqw idfwru/ wkdw lv/ xvlqj E�n 1�B�|n� wr glvfrxqw ixwxuh hduqlqjv ri wkh uhodwlrqvkls1 Wkh

uhodwlrqvkls ehwzhhq 1 dqg �|n� ghshqgv fuxfldoo| rq dvvxpswlrqv derxw wkh xwlolw| ixqf0

wlrq1 Wkh dvvhw0sulflqj olwhudwxuh kdv vkrzq wkdw vwdqgdug dvvxpswlrqv derxw suhihuhqfhv

fdqqrw h{sodlq dyhudjh uhdo lqwhuhvw udwhv8 dqg d uhodwhg sureohp ri vwdqgdug suhihuhqfhv

lq wkdw wkh suhglfwlrqv iru wkh h�hfw ri 1 rq o wkdw duh lqfrqvlvwhqw zlwk wkh gdwd19 Qrwh/

8Vhh/ iru h{dpsoh/ Zhlo +4<<5,1

9Iru h{dpsoh/ wkh FUUD suhihuhqfhv xvhg deryh lpso| wkdw d ghfuhdvh lq wkh jurzwk udwh vkrxog orzhu uhdo

lqwhuhvw udwhv/ zkloh lq Vhfwlrq 5 zh grfxphqwhg wkdw wkh revhuyhg ghfuhdvh lq WIS jurzwk udwhv frlqflghg

zlwk lqfuhdvhv lq uhdo lqwhuhvw udwhv1
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krzhyhu/ wkdw luuhvshfwlyh ri wkh sduwlfxodu vshfl�fdwlrq iru suhihuhqfhv/ rswlpl}lqj ehkdylru

slqv grzq wkh glvfrxqw idfwru dw

E� n 1�B�|n� '
� n 1

� n o
�

Lqvwhdg ri wu|lqj wr dovr vroyh wkh gl!fxow txhvwlrq krz 1 d�hfwv �|n�/ zh zloo vlpso|

xvh revhuyhg jurzwk udwhv dqg lqwhuhvw udwhv wr lqihu wkh dssursuldwh h�hfwlyh idfwru1

6191 Wxuexohqfh1 Lq wklv vxevhfwlrq zh glvwlqjxlvk ehwzhhq orz0vnloohg dqg kljk0vnloohg

zrunhuv1 Wklv lq lwvhoi grhvq*w fkdqjh wkh prgho lq d vxevwdqwldo zd| exw lw doorzv xv wr

dqdo|}h wkh wxuexohqfh h�hfw ri Omxqjtylvw dqg Vdujhqw +4<<;,1 Wkh| dujxh wkdw wkh Hxur0

shdq xqhpsor|phqw sx}}oh fdq eh h{sodlqhg e| wkh lqwhudfwlrq ehwzhhq kljk uhsodfhphqw

udwhv dqg dq lqfuhdvh lq wkh suredelolw| wkdw dq xqhpsor|hg vnloohg zrunhu fdqqrw �qg d

mre lq zklfk kh fdq xvh klv dftxluhg vnloov1 Frqvhtxhqwo| xqhpsor|hg zrunhuv zkr xvhg

wr hduq kljk zdjhv dqg duh/ wkxv/ hqwlwohg wr kljk xqhpsor|phqw ehqh�wv duh pruh olnho|

wr uhfhlyh orz zdjh r�huv1 Wkh lqfuhdvh lq wkh uhmhfwlrq udwh ri mre r�huv zrxog wkhq ohdg

wr dq lqfuhdvh lq wkh xqhpsor|phqw udwh1 Dv lq Omxqjtylvw dqg Vdujhqw +4<<;, zh prgho

dq lqfuhdvh lq wxuexohqfh e| dq lqfuhdvhg suredelolw| wkdw d kljk0vnloohg zrunhu ehfrphv d

orz0vnloohg zrunhu1

Lw lv lqwhuhvwlqj wr dqdo|}h dq lqfuhdvh lq wxuexohqfh lq rxu iudphzrun ehfdxvh lw gl�huv

lq wzr lpsruwdqw dvshfwv iurp wkdw ri Omxqjtylvw dqg Vdujhqw1 Iluvw/ zh doorz iru hqgrjh0

qrxv zdjh vhwwlqj ehwzhhq wkh zrunhu dqg wkh hpsor|hu/ zklfk phdqv wkdw wkh zrunhu fdq

edujdlq iru d kljkhu zdjh lqvwhdg ri vlpso| kdylqj d fkrlfh ehwzhhq uhmhfwlqj ru dffhsw0

lqj wkh hpsor|hu*v zdjh r�hu1 Vhfrqg/ lq frqwudvw wr Omxqjtylvw dqg Vdujhqw/ wkh euhdnxs

ghflvlrq lq rxu prgho lv qrw h{rjhqrxv/ exw lv doorzhg wr ydu| lq uhvsrqvh wr fkdqjhv lq

wkh hfrqrplf hqylurqphqw1 Dodq Juhhqvsdq vdlg wkh iroorzlqj derxw wxuexohqfh= Exw wkh
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vhqvh ri lqfuhdvlqj vnloo revrohvfhqfh kdv dovr ohg wr dq dssduhqw zloolqjqhvv rq wkh sduw ri

hpsor|hhv wr irujr zdjh dqg ehqh�w lqfuhdvhv iru lqfuhdvhg mre vhfxulw|1 Wkxv/ ghvslwh wkh

lqfuhgleoh wljkwqhvv ri oderu pdunhwv/ lqfuhdvhv lq frpshqvdwlrq shu krxu kdyh frqwlqxhg wr

eh uhodwlyho| prghvw1 : Wklv txrwh fohduo| h{suhvvhv wkh ylhz wkdw oderu pdunhw sduwlflsdqwv

zloo fkdqjh wkhlu ehkdylru lq uhvsrqvh wr wkh lqfuhdvh lq wxuexohqfh1

Wkh fxuuhqw0shulrg vnloo ohyho ri d sduwlfxodu zrunhu lv ghqrwhg e| &/ dqg wkh kljk dqg

orz vnloo ohyhov duh jlyhq e| � dqg ,/ uhvshfwlyho|1 Xqhpsor|hg zrunhuv rewdlq d shu shulrg

ehqh�w ri K& ' �R& zkhuh R& ghqrwhv wkh phdq zdjh sd|phqw ri doo vnloo & zrunhuv1 Zkhq d

uhodwlrqvkls lv �uvw iruphg zlwk d zrunhu kdylqj vnloo ohyho &/ wkh lqlwldo ydoxh ri 5 lv gudzq

iurp wkh glvwulexwlrq D&E5�1 Dvvxph D�E5� : D ,E5�> l1h1/ wkh kljk0vnloo glvwulexwlrq �uvw0rughu

vwrfkdvwlfdoo| grplqdwhv wkh orz0vnloo glvwulexwlrq1 Lq dgglwlrq wr wkh suredelolw| ri d vzlwfk

dqg dq h{rjhqrxv euhdnxs/ wkh uhodwlrqvkls zlwk d orz0vnloohg zrunhu fdq qrz dovr uhfhlyh

dq xsjudgh dw wkh ehjlqqlqj ri wkh shulrg zkhuhlq kh uhfhlyhv d gudz iurp D�E5�1
;

Kljk0vnloohg zrunhuv zkr ehfrph xqhpsor|hg zloo ehfrph orz vnloohg zlwk suredelolw| �(1

Wkh nh| ihdwxuh ri wkh prgho zlwk wxuexohqfh lv/ wkxv/ wkdw wkhuh duh orz0vnloohg xqhpsor|hg

zrunhuv zlwk d kljk ohyho ri xqhpsor|hg ehqh�wv K��

Dgmxvwlqj wkh htxdwlrqv lv uhodwlyho| vwudljkwiruzdug1 Wkh vxusoxv htxdwlrq iru d kljk0

:Dodq Juhhqvsdq lq �Lv wkhuh d qhz hfrqrp|B= Wkh h�hfw ri kxpdq sv|fkrorj| rq wkh pdunhw1� Ylwdo

vshhfkhv ri wkh gd|/ Rfw 4/ 4<<;/ 97+57,= :740:781

;Zh dvvxph wkdw zrunhuv h{shulhqflqj dq xsjudgh pxvw zrun iru dw ohdvw rqh shulrg dw wkh kljk vnloo ohyho

lq rughu wr txdoli| iru wkh ehqh�w ek1 Wr uhgxfh wkh qxpehu ri gl�huhqw zrunhu fodvvl�fdwlrqv zh dvvxph

wkdw lq fdvh ri dq xsjudgh d zrunhu uhfhlyhv d gudz ri } lq wkh udqjh ri ydoxhv zkhuh dq h{lvwlqj uhodwlrqvkls

zlwk d kljk0vnloohg zrunhu zkr lv hqwlwohg wr ek zrxog qrw euhdn xs1



VKRFNV DQG LQVWLWXWLRQV LQ D MRE PDWFKLQJ PRGHO 49

vnloohg zrunhu lv qrz jlyhq e|=

r�E5c K�� ' 5 n }�E5�� K� � E�(�,EK�� n E� � �(���EK�� n �s �c +47,

zkhuh wkh vxevfulswv � dqg , ghqrwh wkh vnloo ohyho ri wkh zrunhu1 Wr vlpsoli| wkh qrwdwlrq

zh vxssuhvv wd{ udwhv1 Wkh }hur vxusoxv ohyho lv gh�qhg e| wkh iroorzlqj frqglwlrq=

r&E5&EK�c K� ' f� +48,

Lq wkh prgho zlwkrxw wxuexohqfh +�( ' f, wkh ydoxh ri 5, lv wkh vdph iru wkrvh zrunhuv

zkr uhfhlyh d vzlwfk dqg iru wkh xqhpsor|hg zkr hqwhu d qhz uhodwlrqvkls/ ehfdxvh erwk

duh hqwlwohg wr K,1
< Lq wkh prgho zlwk wxuexohqfh/ krzhyhu/ wkh }hur vxusoxv ohyho iru wkh

xqhpsor|hg zlwk kljk xqhpsor|phqw ehqh�wv/ 5,EK�� zloo eh kljkhu wkdq wkh }hur vxusoxv

ohyho iru wkh xqhpsor|hg zlwk orz xqhpsor|phqw ehqh�wv/ 5,EK,�1 Qrwh wkdw wkh odwwhu }hur

vxusoxv ohyho htxdov wkdw ri wkh orz0vnloohg zrunhuv zkr uhfhlyh d vzlwfk1

Wkh htxloleulxp frqglwlrqv duh prgl�hg dv iroorzv1 Wkh mrlqw ixwxuh ydoxh iru d kljk0

vnloohg zrunhu/ jlyhq suhylrxvo| e| +BB,/ lv uhsodfhg e|

},E5� ' E�� 4%�q�L

"U
5
�
EK��

r�E5c K,�_D�E+�

��
"U

5
�,
EK��

_D�E+�

nE� � 4%�qE�� �L �

5
97E�� �7�rE5c K,� n �7

"]
5
,
EK,�

rE5c K,�_D,E+�

6
:8

nE� � 4%�qE�� �L��7

3
EC

"]
5
�
EK��

5_D�E+�

4
FD EK, n �,EK,� n �s � +49,

<Qrwh wkdw wklv lv qrw wuxh iru wkh |rxqj zkr duh qrw |hw hqwlwohg wr xqhpsor|phqw ehqh�wv1
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dqg

}�E5� ' E�� 4%�q

5
97E� � �7�r�E5c K�� n �7

"]
5
�
EK��

r�E+c K��_D�E+�

6
:8

nqEK� n �(�,EK�� n E�� �(���EK�� n �s �� +4:,

Htxdwlrqv +7,/ +8, dqg +9, duh fkdqjhg lq d vlplodu zd|1 Iru �( : f/ wkhuh lv d qrqqhjoljleoh

vwrfn �,EK�� ri zrunhuv zkr kdyh orz vnloov exw rewdlq wkh kljk xqhpsor|phqw ehqh�w rq wkh

edvlv ri wkhlu suhylrxv mre1 Wkh vwrfnv ��EK�� dqg �,EK�� vdwlvi|

E� � 4o�
k
4% n E�� 4%��7D�E5�EK���

l
E� � �(�e�

' 4o��EK�� n E� � 4o�b�E�� D�E5�EK�����EK��c +4;,

E�� 4o�
k
4% n E� � 4%��7D�E5�EK���

l
�(e�

' 4o�,EK�� n E�� 4o�b�E�� D,E5,EK����,EK��� +4<,

Iru e, dqg e�/ zh kdyh

E�� 4o�b� dE�� D,E5,Ef���,Ef� n E�� D,E5,EK,���,EK,� n E� � D ,E5,EK����,EK��o

' 4oe, n E� � 4o�
k
4% n E�� 4%�E� � �L ��7D ,E5,EK,�� n E� � 4%��L

l
e,c +53,

E� � 4o�b�E� � D�E5�EK�����EK�� n E�� 4o�E� � 4%��Le,

' 4oe� n E�� 4o�
k
4% n E� � 4%��7D�E5�EK���

l
e�� +54,

Wr fdofxodwh dyhudjh zdjhv +dqg/ wkxv/ xqhpsor|phqw ehqh�wv, dqg wd{hv rqh qhhgv d

pruh suhflvh gl�huhqwldwlrq ri wkh gl�huhqw jurxsv vlqfh qrw doo zrunhuv zlwk wkh vdph vnloo

ohyho hduq wkh vdph zdjh dqg rshudwh dw wkh vdph udqjh ri ydoxhv iru 51 Lq sduwlfxodu/ lq wkh

prgho zlwk wxuexohqfh wkhuh duh irxu gl�huhqw w|shv ri xqhpsor|hg dqg vl{ gl�huhqw w|shv

ri zrunhuv zklfk pdnhv wkh frpsohwh vhw ri wudqvlwlrq htxdwlrqv vrphzkdw whglrxv1 Ghwdlov

duh jlyhq lq wkh dsshqgl{1
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71 Vkrfnv dqg Xqhpsor|phqw Udwhv

Wkh jrdo ri wklv vhfwlrq lv wr grfxphqw wkdw wkh prgho rxwolqhg lq Vhfwlrq 6 fdq h{sodlq

wkh glyhujhqw ehkdylru ri Hxurshdq dqg X1V1 xqhpsor|phqw udwhv zkhq nh| dvshfwv ri wkh

hfrqrplf hqylurqphqw ghwhulrudwh1 Wr dffrpsolvk wklv/ zh zloo vkrz wkdw d ghfuhdvh lq wkh

jurzwk udwh/ dq lqfuhdvh lq wkh lqwhuhvw udwh/ dv zhoo dv dq lqfuhdvh lq wkh wd{ udwh +wkh vkrfnv

frqvlghuhg, lqfuhdvh wkh vwhdg| vwdwh xqhpsor|phqw udwh dqg wkdw wkh pdjqlwxgh ri wkh h�hfw

fdq eh vpdoo dw orz lqlwldo wd{ udwhv dqg uhsodfhphqw udwhv +wkh lqvwlwxwlrqv, exw vxevwdqwldo

dw kljk lqlwldo wd{ udwhv dqg uhsodfhphqw udwhv1 Wkh lghd lv wkdw wkh vwhdg| vwdwh ydoxhv

fruuhvsrqglqj zlwk wkh idyrudeoh hfrqrplf hqylurqphqw fdswxuh wkh dyhudjh ydoxhv ri wkh

xqhpsor|phqw udwh gxulqj wkh 4<83*v dqg 4<93*v/ dqg wkh vwhdg| vwdwh ydoxhv fruuhvsrqglqj

wr wkh xqidyrudeoh hfrqrplf hqylurqphqw uh hfw wkh dyhudjh ydoxhv ri wkh xqhpsor|phqw

udwh gxulqj wkh 4<;3*v dqg 4<<3*v1 Wkh 4<:3*v lv d wudqvlwlrq shulrg wkdw zh zloo qrw wu| wr

prgho1

Lq Vhfwlrq 714/ zh jlyh wkh edvlf lqwxlwlrq ri rxu vwru| dqg looxvwudwh lw e| jlylqj vhyhudo

qxphulfdo h{dpsohv wr grfxphqw wkh lqwhudfwlrq ehwzhhq wkh uhgxfwlrq lq wkh glvfrxqw idfwru

dqg wkh ohyho ri xqhpsor|phqw ehqh�wv1 Lq Vhfwlrq 715/ zh vkrz wkdw wkh vdph lghd dssolhv

wr fkdqjhv lq wd{ udwhv1 Lq Vhfwlrq 716/ zh vkrz wkdw dq lqfuhdvh lq wxuexohqfh lv qrw d jrrg

fdqglgdwh wr h{sodlq wkh Hxurshdq xqhpsor|phqw sx}}oh lq wklv iudphzrun zkhq dq lqfuhdvh

lq wxuexohqfh lv prghoohg dv dq lqfuhdvhg suredelolw| ri vnloo orvv diwhu mre vhsdudwlrq1 Lq

Vhfwlrq 717/ zh hpskdvl}h wkh lpsruwdqfh ri wkh furvv0vhfwlrqdo glvwulexwlrq ri surgxfwlylw|

vkrfnv dqg lq Vhfwlrq 718 zh glvfxvv uhodwhg olwhudwxuh1

7141 Lpsolfdwlrqv ri Vkrfnv lq wkh Ehqfkpdun Prgho1 Lq wklv vhfwlrq zh vwxg|

wkh h�hfw ri fkdqjhv lq wkh jurzwk udwh dqg wkh lqwhuhvw udwh rq vwhdg| vwdwh xqhpsor|phqw
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udwhv1

Lqwxlwlrq1 Lq Vhfwlrq 618 zh vkrzhg wkdw wkh dssursuldwh glvfrxqw udwh lq d prgho zlwk

glvhperglhg jurzwk lv htxdo wr E� n 1�*E� n o�1 Lq Iljxuh : zh sorw wkh vfdohg ydoxhv ri

E�n1�*E�no� iru wkh �yh0|hdu lqwhuydov1 Wkh judsk fohduo| vkrzv wkdw zkhq rqh frpelqhv wkh

jurzwk h�hfw dqg wkh uhdo lqwhuhvw udwh h�hfw/ iru hdfk frxqwu| d ghfuhdvh lq wkh wudqviruphg

glvfrxqw idfwru lv revhuyhg1 Zh zloo vwduw e| lqyhvwljdwlqj wkh h�hfw ri fkdqjhv lq wklv

glvfrxqw idfwru rq wkh vwhdg| vwdwh xqhpsor|phqw udwh dqg wkh lqwhudfwlrq zlwk wkh ohyho ri

wkh uhsodfhphqw udwh1

Frqvlghu djdlq wkh htxdwlrq wkdw ghwhuplqhv wkh }hur vxusoxv ohyho1

5 n }E5�� K� �EK� ' f� +55,

Wr vlpsoli| wkh qrwdwlrq zh kdyh vhw wd{ udwhv wr }hur1 D ghfuhdvh lq wkh glvfrxqw idfwru

zloo ghfuhdvh erwk }E5� dqg �EK�1 Wkh txhvwlrq lv zklfk rqh zloo ghfuhdvh pruh1 Li }E5� lv

htxdo wr �EK� wkhq lw lvq*w kdug wr vkrz wkdw wkhuh zloo eh qr h�hfw rq 51 Li }E5� lv eljjhu

wkdq �EK� wkhq d ghfuhdvh lq wkh glvfrxqw idfwru zloo kdyh d eljjhu lpsdfw rq }E5� wkdq rq

�EK�/ wkxv lqfuhdvlqj 51 Wkh ydoxh ri }E5� zloo eh eljjhu wkdq �EK� zkhq wkh suredelolw| ri

uhfhlylqj d vzlwfk/ �7 / lv kljkhu wkdq wkh pdwfklqj suredelolw| iru dq xqhpsor|hg zrunhu/

b1 Wkh lqwxlwlrq iru wklv odvw uhvxow lv uhodwlyho| vlpsoh1 Qrwh wkdw 5 zloo eh odujhu wkdq K

zkhq }E5� lv vpdoohu wkdq �EK�1 Wkh lghd lv wkdw zkhq vkrfnv duh shuvlvwhqw/ uhodwlrqvklsv

euhdn xs hyhq li wkh fxuuhqw surgxfwlrq h{fhhgv K ehfdxvh e| euhdnlqj xs wkh| kdyh d ehwwhu

fkdqfh ri txlfno| lqfuhdvlqj wkhlu surgxfwlylw|1 Zh �qg lw lpsodxvleoh wkdw wkh ehvw zd|

wr lqfuhdvh surgxfwlylw| lv wr hqg wkh uhodwlrqvkls dqg zh/ wkhuhiruh/ dujxh wkdw wkh qdwxudo

fdvh wr frqvlghu lv wkh rqh zkhuh }E5� lv eljjhu wkdq �EK�/ vr wkdw d ghfuhdvh lq wkh glvfrxqw
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idfwru lqfuhdvhv 5 dqg/ wkxv/ lqfuhdvhv wkh uhmhfwlrq udwh ri xqhpsor|hg zkr jhw d pdwfk dqg

wkh euhdnxs suredelolw| ri zrunhuv zkr uhfhlyh d vzlwfk1

Judsklfdoo| wklv lghd lv fdswxuhg lq Iljxuhv ;D dqg ;E/ zklfk vkrz krz wkh vxusoxv

fkdqjhv lq uhvsrqvh wr d ghfuhdvh lq wkh glvfrxqw idfwru1 D vkliw wr d orz jurzwk ru kljk

lqwhuhvw udwh hfrqrp| orzhuv wkh mrlqw vxusoxv/ udlvlqj erwk wkh uhmhfwlrq suredelolw| iru

qhz pdwfkhv dqg wkh ghvwuxfwlrq suredelolw| iru rqjrlqj rqhv1 Wkxv/ wkh  rz rxw ri wkh

xqhpsor|phqw srro lv uhgxfhg/ zkloh wkh  rz lqwr wkh srro lv lqfuhdvhg/ ohdglqj wr wkh

urexvw suhglfwlrq ri d kljkhu vwhdg|0vwdwh xqhpsor|phqw udwh1 Ixuwkhu/ dq lqfuhdvh lq wkh

uhsodfhphqw udwh dovr vkliwv mrlqw vxusoxv grzqzdug/ udlvlqj wkh uhmhfwlrq dqg ghvwuxfwlrq

suredelolwlhv1 Wkh h�hfwv ri orzhu q dqg kljkhu � duh frpsohphqwdu|/ fdxvlqj d ghfolqh lq q

wr kdyh d eljjhu h�hfw zkhq � lv odujh1 Lqwxlwlyho|/ zkhq ixwxuh uhwxuqv wr wkh uhodwlrqvkls

duh glvfrxqwhg pruh vwhhso|/ fxuuhqw xqhpsor|phqw ehqh�wv kdyh juhdwhu uhodwlyh zhljkw lq

mrlqw vxusoxv/ dqg vr h{huw d odujhu pdujlqdo h�hfw rq wkh }hur vxusoxv ohyho1 Lw vkrxog eh

vwuhvvhg wkdw vorzhu jurzwk dqg kljkhu lqwhuhvw udwhv ohdg wr shupdqhqw fkdqjhv lq xqhp0

sor|phqw/ edvhg rq wkh idfw wkdw xqhpsor|phqw lv ghwhuplqhg lq vwhdg| vwdwh htxloleulxp1

Wklv frqwudvwv zlwk wkh frqmhfwxuh ri Eodqfkdug dqg Zroihuv +5333,/ zkr dujxh wkdw wkh

vkrfnv d�hfw xqhpsor|phqw lq d wudqvlwru| zd|1 Dv orqj dv q uhpdlqv orz/ krzhyhu/ wkh

}hur vxusoxv ohyho frqwlqxhv wr eh kljk/ dqg kljk ohyhov ri xqhpsor|phqw duh pdlqwdlqhg1

Ehqfkpdun Sdudphwhul}dwlrq1 Zh zloo looxvwudwh wklv h�hfw zlwk vrph vlpsoh qx0

phulfdo h{dpsohv1 Wkh glvwulexwlrq DE5� lv wdnhq wr eh xqlirup zlwk vxssruw dDc Do/ zkloh wkh

pdwfklqj suredelolw| lv �{hg1 Shulrgv duh wdnhq wr eh txduwhuv1 Wdeoh 5 uhsruwv qxphulfdo

ydoxhv ri wkh sdudphwhuv iru rxu ehqfkpdun vshfl�fdwlrq1

Uhvxowv iru wkh ehqfkpdun sdudphwhul}dwlrq duh jlyhq lq Wdeoh 6D/ zklfk uhsruwv iru d
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orz dqg d kljk0uhsodfhphqw0udwh hfrqrp| wkh htxloleulxp xqhpsor|phqw udwhv iru ydulrxv

ydoxhv ri wkh glvfrxqw idfwru q1 Qrwh wkdw wkh orz dqg wkh kljk0uhsodfhphqw0udwh hfrqrp|

duh lghqwlfdo lq hyhu|wklqj h{fhsw wkh uhsodfhphqw udwh1 Dv grfxphqwhg e| wkh wdeoh/ hlwkhu

d ghfolqh lq jurzwk ru d ulvh lq wkh lqwhuhvw udwh/ erwk uh hfwhg e| d idoo lq wkh glvfrxqw idfwru

q fdq ohdg wr kljkhu xqhpsor|phqw iru kljk ohyhov ri wkh uhsodfhphqw udwh �1 Dw orz ydoxhv

ri �/ krzhyhu/ wkhuh lv qr ulvh lq xqhpsor|phqw dvvrfldwhg zlwk d idoo lq q1 Wkh prgho/

wkxv/ h{klelwv dq lqwhudfwlrq ehwzhhq vkrfnv dqg lqvwlwxwlrqv/ zkhuhe| kljkhu uhsodfhphqw

udwhv h{dfhuedwh wkh xqhpsor|phqw h�hfwv ri hlwkhu d jurzwk vorzgrzq ru d ulvh lq lqwhuhvw

udwhv1 Wkh nh| dvshfw ri wklv sdudphwhul}dwlrq lv glvsod|hg lq Iljxuh < zklfk sorwv wkh

furvv0vhfwlrqdo glvwulexwlrq ri surgxfwlylw| ydoxhv 5/ dorqj zlwk wkh }hur vxusoxv ohyhov1 Wkh

�jxuh fdswxuhv rxu edvlf eholhyh wkdw dw kljk uhsodfhphqw udwhv/ wkh pdvv ri mrev vhqvlwlyh

wr ghwhulrudwlrqv lq wkh hfrqrplf hqylurqphqw lv eljjhu1

Qrwh wkdw lq wkh orz0uhsodfhphqw0udwh hfrqrp|/ rqo| wkh orzhvw surgxfwlylw| mrev duh

ghvwur|hg1 Wkh surgxfwlylw| ri rqjrlqj uhodwlrqvklsv zloo/ wkhuhiruh/ lqfuhdvh lq wkh kljk0

uhsodfhphqw0udwh hfrqrp| uhodwlyh wr wkh orz0uhsodfhphqw0udwh hfrqrp|143 Wklv lv frqvlvwhqw

zlwk wkh revhuydwlrq wkdw Qlfnhoo dqg Od|dug +4<<<, pdnh derxw oderu surgxfwlylw| lq Hxursh

uhodwlyh wr wkdw ri wkh X1V11

Dowhuqdwlyh Sdudphwhul}dwlrqv1 Dq lpsruwdqw ihdwxuh ri wkh ehqfkpdun sdudph0

whul}dwlrq lv wkdw wkh ydoxh ri 5 lv qrw lq wkh vxssruw ri wkh glvwulexwlrq iru wkh kljk glvfrxqw

idfwru fdvh iru erwk wkh orz dqg wkh kljk0uhsodfhphqw0udwh hfrqrp|1 Qrz vxssrvh wkdw

zh lqfuhdvh wkh vxssruw ri 5 vxfk wkdw wkhuh duh dovr duh hqgrjhqrxv euhdnxsv gxulqj wkh

43Vlqfh dyhudjh zdjhv lqfuhdvh zkhq wkh ghvwuxfwlrq pdujlq lqfuhdvhv/ zh revhuyh wkdw xqhpsor|phqw

ehqh�wv lqfuhdvh zlwk 61: shufhqw1 Wkh uhvxowv duh yhu| vlplodu/ krzhyhu/ li zh nhhs wkh ydoxh ri e frqvwdqw1
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idyrudeoh/ l1h1 kljk qc shulrg iru wkh kljk0uhsodfhphqw0udwh hfrqrp|1 Li zh nhhs wkh udwh ri

h{rjhqrxv euhdnxsv/ 4%/ wkh vdph wkhq xqhpsor|phqw udwhv zrxog qrw eh htxdo gxulqj wkh

idyrudeoh wlphv iru wkh kljk0uhsodfhphqw0udwh dqg wkh orz0uhsodfhphqw0udwh hfrqrp|1 Zh

frqvlghu wzr dowhuqdwlyhv wr ghdo zlwk wklv1 Lq wkh �uvw/ wkh udwh ri h{rjhqrxv euhdnxsv/ 4%/

lv kljkhu lq wkh orz0uhsodfhphqw0udwh hfrqrp|/ dqg lq wkh vhfrqg/ wkh vwdqgdug ghyldwlrq

ri 5 lv kljkhu lq wkh orz0uhsodfhphqw0udwh hfrqrp|1 Wklv phdqv wkdw li uhsodfhphqw udwhv

zrxog kdyh ehhq htxdo lq wkh wzr hfrqrplhv/ wkhq wkhuh dfwxdoo| zrxog kdyh ehhq pruh

euhdnxsv lq wkh orz0uhsodfhphqw0udwh hfrqrp|/ hlwkhu ehfdxvh wkhuh lv d odujhu iudfwlrq ri

orz surgxfwlylw| mrev ru ehfdxvh wkhuh lv d odujhu iudfwlrq ri h{rjhqrxv euhdnxsv1

Zkhq rqh wklqnv ri wkh kljk0uhsodfhphqw0udwh hfrqrp| dv wkh X1V1/ wkhq wkhvh vshfl�0

fdwlrqv gr qrw vhhp lpsodxvleoh wr xv1 Vlqfh glvwdqfhv duh eljjhu lq wkh X1V1/ uhorfdwlrqv iru

shuvrqdo uhdvrqv duh pruh olnho| wr ohdg wr mre whuplqdwlrq lq wkh X1V1 wkdq lq Hxursh1 Wkh

suhvhqfh ri jryhuqphqw vxevlglhv lq Hxursh frxog dovr wulp wkh orz vlgh ri wkh glvwulexwlrq

lq Hxursh1 Wkhuh duh vrph hpslulfdo revhuydwlrqv frqvlvwhqw zlwk wkhvh frqmhfwxuhv1 Qlfnhoo

dqg Od|dug +4<<<,/ iru h{dpsoh/ grfxphqw wkdw uhjlrqdo prelolw| kdv ehhq vxevwdqwldoo|

kljkhu lq XV wkdq lq prvw Hxurshdq frxqwulhv1 Iru wkh shulrg iurp 4<;3 wr 4<;:/ iru h{0

dpsoh/ dq dyhudjh ri 51<( ri doo zrunhuv fkdqjhg uhjlrq hdfk |hdu lq wkh XV zkloh iru wkh

�yh Hxurshdq frxqwulhv frqvlghuhg lq wklv sdshu wkh kljkhvw shufhqwdjh zdv revhuyhg iru

Iudqfh iru zklfk lw htxdohg rqo| 416(144Dovr lpsruwdqw lq wklv uhvshfw duh wkh revhuydwlrqv

iurp Qlfnhoo dqg Od|dug +4<<<, derxw plqlpxp zdjhv1 Wkh| uhsruw wkdw wkh plqlpxp zdjh

uhodwlyh wr wkh dyhudjh zdjh ryhu wkh shulrg iurp 4<<4 wr 4<<7 zdv vxevwdqwldoo| kljkhu lq

Vzhghq wkdq lq wkh XV exw lq Vzhghq qr zrunhuv zhuh dw ru qhdu wkh plqlpxp zdjh zkloh

44Uhjlrqv duh ri frpsdudeoh jhrjudsklfdo vl}h1
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lq wkh XV irxu shufhqw ri wkh zrunhuv zhuh dw ru qhdu wkh plqlpxp zdjh1 Lq Vsdlq/ krzhyhu/

pruh zrunhuv zhuh dw wkh plqlpxp zdjh hyhq wkrxjk wkh plqlpxp zdjh lq Vsdlq zdv orzhu1

Lq wkh �uvw dowhuqdwlyh frqvlghuhg/ zh vhw wkh udwh ri h{rjhqrxv euhdnxsv/ 4%/ lq wkh

kljk0uhsodfhphqw0udwh hfrqrp| htxdo wr }hur dqg fkrrvh wkh vxssruw ri wkh glvwulexwlrq

vxfk wkdw wkh xqhpsor|phqw udwh lq wkh kljk0uhsodfhphqw0udwh hfrqrp| lv djdlq htxdo wr

+dssur{lpdwho|, 8( zkhq q ' f�bb/ l1h1/ wkh ydoxh fruuhvsrqglqj wr wkh idyrudeoh jurzwk

dqg lqwhuhvw udwh uhjlph1 Wkh uhvxowv iru wklv fdvh duh uhsruwhg lq wkh �uvw wzr froxpqv

ri Wdeoh 61E iru wkh kljk dqg wkh orz0uhsodfhphqw0udwh hfrqrp|/ uhvshfwlyho|1 Iru wkh orz0

uhsodfhphqw0udwh hfrqrp| wkh }hur vxusoxv ohyho lv vwloo rxwvlgh wkh vxssruw ri wkh glvwulexwlrq

dqg fkdqjhv lq wkh glvfrxqw idfwru kdyh qr h�hfw rq wkh euhdnxs dqg uhmhfwlrq pdujlq1 Wkh

nh| lghd ri wklv sdudphwhul}dwlrq lv judsklfdoo| suhvhqwhg lq Iljxuh 431

Lq wkh vhfrqg dowhuqdwlyh/ zh vhw wkh udwh ri h{rjhqrxv euhdnxsv htxdo wr }hur lq erwk

w|shv ri hfrqrplhv exw ohw wkh vxssruw ri } iru wkh orz0uhsodfhphqw0udwh hfrqrp| eh kljkhu1

Lq sduwlfxodu/ wkh vxssruw ri wkh glvwulexwlrq lq wkh orz0uhsodfhphqw0udwh hfrqrp| lv qrz

dovr fkrvhq vxfk wkdw wkh xqhpsor|phqw udwh lv htxdo wr 8( zkhq q ' f�bb +dqg 4% ' f,1

Wkh uhvxowv duh uhsruwhg lq wkh wklug froxpq1 Zh qrz vhh wkdw xqhpsor|phqw udwhv dfwxdoo|

lqfuhdvh pruh lq wkh orz0uhsodfhphqw0udwh hfrqrp|1 Wklv ghvslwh wkh idfw wkdw wkh pdvv ri

mrev mxvw wr wkh uljkw ri 5 lv odujhu lq wkh kljk0uhsodfhphqw0udwh hfrqrp|1 Wkhuh lv d vwurqjhu

uhvsrqvh wr wkh ohyho ri 5 lq wkh kljk0uhsodfhphqw0udwh hfrqrp|/ krzhyhu/ ehfdxvh 5 � K lv

orzhu lq wkh orz0uhsodfhphqw0udwh hfrqrp| dqg }E5���/ wkxv/ kljkhu1 Dv srlqwhg rxw ehiruh/

wkh kljkhu }E5�� �/ wkh kljkhu wkh h�hfw ri fkdqjhv lq q rq 51

Qrwh wkdw wkh pdwfklqj suredelolw| lv dvvxphg wr eh htxdo dfurvv hfrqrplhv1 Exw/ dv zdv

grfxphqwhg e| Iljxuh 5/ wkh gxudwlrq ri xqhpsor|phqw kdv ehhq pxfk orzhu lq wkh XV wkhq

lq Hxursh vr lw pdnhv vhqvh wr xvh d kljkhu pdwfklqj suredelolw| lq wkh orz0uhsodfhphqw0udwh
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hfrqrp|1 Wkh uhvxowv iru wklv fdvh duh jlyhq lq wkh irxuwk froxpq ri Wdeoh 6E1 Zkhq wkh

orz0uhsodfhphqw0udwh hfrqrp| kdv d kljkhu pdwfklqj suredelolw|/ wkhq zh vhh djdlq wkdw

xqhpsor|phqw udwhv duh pruh vhqvlwlyh lq wkh kljk0uhsodfhphqw udwh hfrqrp| wkhq lq wkh

orz0uhsodfhphqw0udwh hfrqrp|1

7151 Vkrfnv wr Wd{ Udwhv lq wkh Ehqfkpdun Prgho1 Lq wklv vhfwlrq zh glvfxvv wkh

h�hfwv ri wd{ udwhv rq xqhpsor|phqw udwhv dqg vwxg| wkh lqwhudfwlrq zlwk wkh lqlwldo wd{ udwh1

Wkh lqwxlwlrq lv vlplodu wr wkh rqh glvfxvvhg deryh dqg wkh ghvfulswlrq zloo eh eulhi1 Mxvw

olnh d uhgxfwlrq lq wkh glvfrxqw idfwru/ dq lqfuhdvh lq wkh wd{ udwh lqfuhdvhv wkh }hur vxusoxv

ohyho ri 5/ zklfk kdv lpsruwdqw frqvhtxhqfhv iru wkh xqhpsor|phqw udwh rqo| li pdq| mrev

duh d�hfwhg e| wkh lqfuhdvh1 D orz lqlwldo wd{ ohyho/ mxvw olnh d orz uhsodfhphqw udwh/ hqvxuhv

wkdw hyhq diwhu wkh lqfuhdvh lq wkh }hur vxusoxv ohyho 5/ wkhuh duh vwloo qrw pdq| uhodwlrqvklsv

wkdw zrxog zdqw wr euhdn xs1

Wkhvh nlqg ri h�hfwv zrxog qrw eh rewdlqhg iru doo w|shv ri wd{ uxohv1 Iru h{dpsoh/ li

zh vshfli| wkdw wd{ udwhv rq surgxfwlyh lqfrph dqg xqhpsor|phqw ehqh�wv duh htxdo/ l1h1/

� eE5� ' ��EK� ' � c wkhq wd{hv zrxog kdyh qr h�hfw dw doo1 Exw/ dv grfxphqwhg e| Qlfnhoo dqg

Od|dug +4<<<,/ zdjhv dqg xqhpsor|phqw ehqh�wv duh wd{hg dw vxevwdqwldoo| gl�huhqw udwhv1

Vlqfh zh duh rqo| lqwhuhvwhg lq wkh gl�huhqfh lq wd{ udwhv/ zh zloo qrupdol}h e| vhwwlqj wkh wd{

udwh rq xqhpsor|phqw ehqh�wv/ ��EK�/ htxdo wr }hur1 Pruhryhu/ zh dvvxph wkdw rqo| srvlwlyh

sur�wv duh wd{hg dqg qr wd{ fuhglwv duh jlyhq iru qhjdwlyh sur�wv/ wkdw lv/ � 5E5� ' � 5 : f iru

} : f dqg � 5E5� ' f iru } 	 f�

Wdeoh 7D vkrzv wkh vwhdg| vwdwh xqhpsor|phqw udwhv iru gl�huhqw ydoxhv ri wkh glvfrxqw

idfwru dqg gl�huhqw ydoxhv ri l/ wkh shu fdslwd jryhuqphqw sxufkdvhv ohyho uhodwlyh wr wkh

phdq ydoxh ri 51 zh frqvlghu ydoxhv ri l htxdo wr 3/ 3158/ dqg 3181 Qrwh wkdw lw grhvq*w



VKRFNV DQG LQVWLWXWLRQV LQ D MRE PDWFKLQJ PRGHO 58

pdnh vhqvh wr frqvlghu odujh +dqg uhdolvwlf, ydoxhv ri jryhuqphqw h{shqglwxuhv vlqfh zh kdyh

xvhg wkh qrupdol}dwlrq wkdw �� ' f� Zh vhw wkh ydoxh ri � htxdo wr 3181 Wkh �uvw froxpq

ri Wdeoh 7D fruuhvsrqgv wr wkh fdvh zkhuh shu fdslwd jryhuqphqw h{shqglwxuhv duh htxdo

wr }hur dqg lv/ wkxv/ lghqwlfdo wr wkh vhfrqg froxpq ri Wdeoh 6D1 Lq wklv fdvh wd{hv duh

rqo| xvhg wr �qdqfh xqhpsor|phqw ehqh�wv1 Zh vhh wkdw dq lqfuhdvh lq wd{ udwhv +fdxvhg

e| dq lqfuhdvh lq jryhuqphqw h{shqglwxuhv, lqfuhdvhv wkh vwhdg| vwdwh xqhpsor|phqw udwh1

Wdeoh 7E uhshdwv wklv h{huflvh exw vwduwv dw d kljkhu ohyho ri jryhuqphqw h{shqglwxuhv1 Lq

sduwlfxodu/ zkloh iru Wdeoh 7D wkh vxssruw ri wkh glvwulexwlrq zdv fkrvhq lq vxfk d zd| wkdw

wkh xqhpsor|phqw udwh htxdov 8( zkhq q ' f�bb dqg l ' f/ iru Wdeoh 7E wkh vxssruw ri wkh

glvwulexwlrq zdv fdoleudwhg vxfk wkdw wkh xqhpsor|phqw udwh htxdov 8( zkhq q ' f�bb dqg

l ' f�fD1 Zh fohduo| vhh wkdw dq lqfuhdvh lq wkh wd{ udwh kdv d eljjhu lpsdfw zkhq wkh lqlwldo

wd{ udwh lv kljkhu145 Lq sduwlfxodu/ vwduwlqj dw l ' f dq lqfuhdvh lq shu fdslwdo h{shqglwxuhv

ri �yh shufhqwdjh srlqw lqfuhdvhv wkh xqhpsor|phqw udwh iurp 8( wr 9157( zkloh wkh vdph

shufhqwdjh srlqw fkdqjh lqfuhdvhv wkh xqhpsor|phqw udwh iurp 8( wr :165( zkhq wkh lqlwldo

ohyho ri shu fdslwdo jryhuqphqw h{shqglwxuh lv htxdo wr 31381 Dovr qrwh wkdw wkh frpelqhg

fkdqjh lq wkh glvfrxqw idfwru dqg wkh wd{ udwh ohdgv wr vxevwdqwldo fkdqjhv lq vwhdg| vwdwh

xqhpsor|phqw udwhv1

7161 Vkrfnv lq wkh Suhvhqfh ri dqg wr Wxuexohqfh1 Zh qrz frqvlghu wkh h{whqvlrq

ri wkh prgho wkdw lqfoxghv wzr vnloo ohyhov dqg wxuexohqfh1 Lq d wxuexohqw hfrqrp|/ kljk0

vnloohg zrunhuv pd| idfh d orvv ri vnloov li wkh| orvh wkhlu mrev/ ehfdxvh ri vnloo revrohvfhqfh

45Rqh frxog dujxh wkdw lw zrxog eh ehwwhu wr hqvxuh wkdw wkh shufhqwdjh fkdqjh lq 40� lv wkh vdph iru

Wdeohv 7D dqg 7E1 Wklv zrxog uhtxluh d fkdqjh lq � iurp 3143 wr rqo| 31478 lq Wdeoh 7E1 Wkh uhvxowv iru wkh

lqfuhdvh lq � wr 31478 duh/ krzhyhu/ yhu| vlplodu1
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ru gl!fxow| ri �qglqj d qhz mre lq wkh vhfwru iru zklfk wkhlu vnloov duh vshfldol}hg1 Iro0

orzlqj Omxqjtylvw dqg Vdujhqw +4<<;,/ zh prgho wxuexohqfh e| dvvxplqj wkdw kljk0vnloohg

zrunhuv zkr vhsdudwh iurp dq hpsor|phqw uhodwlrqvkls vx�hu d grzqjudgh wr orz vnloov zlwk

suredelolw| �(1 Wkh suhylrxv yhuvlrq ri wkh prgho/ lq zklfk �( ' f/ pd| eh ylhzhg dv d

�wudqtxlo� hfrqrp| lq zklfk vnloov qhyhu ehfrph revrohwh1 Juhdwhu ghjuhhv ri wxuexohqfh duh

uh hfwhg e| kljkhu ydoxhv ri �(1 Wkh sdudphwhuv iru wkh hfrqrplhv zlwk wxuexohqfh duh jlyhq

lq Wdeoh 81 Lq wkh hfrqrp| zlwk d kljk uhsodfhphqw udwh/ h{rjhqrxv ghvwuxfwlrq lv vhw htxdo

wr }hur dqg wkh vxssruw ri } lv fkrvhq lq vxfk d zd| wkdw iru q ' f�bb dqg �( ' f��f +wkh

idyrudeoh uhjlph ydoxhv, wkh xqhpsor|phqw udwh lv htxdo wr 8(1 Lq wkh orz0uhsodfhphqw0udwh

hfrqrp|/ doo sdudphwhuv duh lghqwlfdo h{fhsw wkh uhsodfhphqw udwh dqg wkh ohyho ri h{rjhqrxv

ghvwuxfwlrq zklfk lv lqfuhdvhg wr rewdlq d 8( lq dwlrq udwh iru q ' f�bb dqg �( ' f��f1

Wkh vwhdg| vwdwh xqhpsor|phqw udwhv iru gl�huhqw ydoxhv ri wkh glvfrxqw idfwru dqg

wkh wxuexohqfh sdudphwhu duh uhsruwhg lq Wdeohv 9D dqg 9E iru wkh kljk dqg wkh orz0

uhsodfhphqw0udwh hfrqrp|/ uhvshfwlyho|1 Lq Wdeoh 9E zh vhh wkdw wkh orz0uhsodfhphqw0udwh

hfrqrp| lv vwloo idu hqrxjk dzd| iurp wkh }hur vxusoxv ohyho ri 5 dqg lv qrw d�hfwhg e|

dq| ri wkh fkdqjhv1 Wzr lpsruwdqw revhuydwlrqv fdq eh pdgh frqfhuqlqj wkh uhvxowv iru

wkh kljk0uhsodfhphqw0udwh hfrqrp|1 Wkh �uvw lv wkdw lq frqwudvw wr Omxqjtylvw dqg Vdujhqw

+4<<;, dq lqfuhdvh lq wxuexohqfh ghfuhdvhv wkh xqhpsor|phqw udwh1 Wkh uhdvrq lv uhodwhg

wr wkh dvshfw ri wxuexohqfh wkdw Dodq Juhhqvsdq uhihuuhg wr lq wkh txrwh flwhg lq Vhfwlrq

6191 Lq sduwlfxodu/ idfhg zlwk lqfuhdvhg wxuexohqfh/ wkdw lv/ dq lqfuhdvhg suredelolw| ri vnloo

orvv/ kljk0vnloohg zrunhuv duh ohvv olnho| wr txlw wkhlu mre1 Omxqjtylvw dqg Vdujhqw +4<<;,

�{ wkh udwh ri ghvwuxfwlrq dqg grq*w frqvlghu uhvsrqvhv lq wkh ghvwuxfwlrq udwh wr d fkdqjh

lq wkh hfrqrplf hqylurqphqw1 Lq rxu prgho dq lqfuhdvh lq wxuexohqfh grhv lqfuhdvh wkh

uhmhfwlrq udwh ri wkh xqhpsor|hg/ ehfdxvh dq lqfuhdvh lq wxuexohqfh lqfuhdvhv wkh iudfwlrq ri
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xqhpsor|hg wkdw lv hqwlwohg wr xqhpsor|phqw ehqh�wv wkdw duh odujh uhodwlyh wr wkhlu vnloo

ohyho1 Wklv h�hfw/ krzhyhu/ lv grplqdwhg e| wkh lqfuhdvhg zloolqjqhvv ri kljk0vnloohg zrunhuv

wr krog rq wr wkhlu mrev1

Wkh vhfrqg revhuydwlrq wkdw fdq eh pdgh lv wkdw lq wkh suhvhqfh ri wxuexohqfh/ wkh lpsdfw

ri d fkdqjh lq wkh glvfrxqw idfwru rq wkh xqhpsor|phqw udwh lv vxevwdqwldoo| kljkhu1 Wkh

uhdvrq lv wkdw wkh fkdqjh lq wkh glvfrxqw idfwru wuljjhuv d frpsrvlwlrq h�hfw1 D ghfuhdvh lq

wkh glvfrxqw idfwru qrw rqo| lqfuhdvhv wkh ghvwuxfwlrq udwh iru hdfk vnloo ohyho/ lw dovr lqfuhdvhv

wkh iudfwlrq ri orz0vnloohg zrunhuv1 Vlqfh orz0vnloohg zrunhuv kdyh kljkhu ghvwuxfwlrq udwhv/

xqhpsor|phqw udwhv lqfuhdvh hyhq ixuwkhu1 Wklv frpsrvlwlrq h�hfw lv vwurqjhu iru orzhu

ydoxhv ri wkh xsjudgh suredelolw|/ �L 1 Wklv fdq eh vhhq lq Wdeoh 9F zklfk fruuhvsrqgv wr

Wdeoh 9D h{fhsw wkdw �L lv qrz htxdo wr 3143 lqvwhdg ri 3148146 Zh vhh wkdw d ghfuhdvh ri

wkh glvfrxqw idfwru iurp 31<< wr 31<: zrxog lqfuhdvh wkh xqhpsor|phqw udwh iurp 8( wr 56(

dqg/ hyhq li zh doorz iru dq lqfuhdvh lq wxuexohqfh +�L lqfuhdvhv iurp 3143 wr 3148, wrjhwkhu

zlwk wkh ghfuhdvh lq wkh glvfrxqw idfwru iurp 31<< wr 31<:/ wkh xqhpsor|phqw udwh zrxog

vwloo lqfuhdvh iurp 8( wr 4;18(1

Iru wkhvh sdudphwhu ydoxhv wkh xqhpsor|phqw udwhv lq wkh orz0uhsodfhphqw0udwh hfrqrp|

duh d�hfwhg e| wkh ghfuhdvh lq wkh glvfrxqw idfwru/ dowkrxjk wkh h�hfw lv yhu| vpdoo1 Wklv

lv grfxphqwhg lq wdeoh 9G1 Vwduwlqj dw ydoxhv ri q ' f�bb dqg �( ' f��fc d ghfuhdvh

lq q wr 31<: zrxog lqfuhdvh wkh xqhpsor|phqw udwh iurp 8( wr 819(1 Qrwh wkdw dw wklv

srlqw/ dq lqfuhdvh lq �( wr 3148 zrxog lqfuhdvh wkh xqhpsor|phqw udwh voljkwo|/ wr 81:(1

Wkh pdlq uhdvrq zk| dq lqfuhdvh lq wxuexohqfh fdxvhv wkh xqhpsor|phqw udwh wr lqfuhdvh

lq wkh orz0uhsodfhphqw0udwh hfrqrp| lv qrw Omxqjtylvw dqg Vdujhqw*v h�hfw wkdw wkhuh duh

46Lq dgglwlrq/ wkh vwdqgdug ghyldwlrq lv uhfdoleudwhg wr rewdlq d �yh shufhqw xqhpsor|phqw udwh lq wkh

idyrudeoh uhjlph1
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pruh xqhpsor|hg zrunhuv zlwk ehqh�wv wkdw duh kljk uhodwlyh wr wkh zdjh r�huv wkhlu vnloov

fdq jhqhudwh1 Wkh txdqwlwdwlyho| pruh lpsruwdqw h�hfw lv wkdw wxuexohqfh ghfuhdvhv wkh

rxwvlgh rswlrq iru kljk0vnloohg zrunhuv dqg/ wkxv/ orzhuv wkh zdjhv ri kljk0vnloohg zrunhuv1

Wklv orzhuv wkh ixwxuh uhodwlrqvkls ehqh�wv iru orz0vnloohg zrunhuv dqg ghfuhdvhv wkhlu }hur

vxusoxv ohyho147

Wkh txhvwlrq dulvhv zkhwkhu lq uhdolw| wkh h�hfw ri Omxqjtylvw dqg Vdujhqw +4<<;, lv dovr

grplqdwhg e| d uhgxfwlrq lq wkh euhdnxs suredelolw| ri kljk0vnloohg zrunhuv1 Lq sulqflsoh/ lw

lv srvvleoh wkdw rqo| d vpdoo iudfwlrq ri kljk0vnloohg zrunhuv lv forvh wr wkhlu }hur vxusoxv ohyho/

lq zklfk fdvh wkhlu euhdnxs ydoxh lv forvh wr }hur wr ehjlq zlwk1 Lq rxu qxphulfdo h{dpsohv/

krzhyhu/zh w|slfdoo| irxqg lw kdug wr rewdlq qxphulfdoo| vljql�fdqw h�hfwv iurp lqfuhdvhv lq

wkh uhmhfwlrq udwhv e| wkh xqhpsor|hg/ ehfdxvh wkh pdvv ri xqhpsor|hg lv uhodwlyho| vpdoo1

Iru h{dpsoh/ vxssrvh wkdw wkh pdwfklqj suredelolw| lv htxdo wr 83( dqg wkdw erwk wkh

ghvwuxfwlrq udwh dqg wkh uhmhfwlrq udwh ri qhz mre r�huv lv htxdo wr 5189(1 Wkhq lw lv hdv|

wr fdofxodwh wkdw wkh vwhdg| vwdwh xqhpsor|phqw udwh zrxog eh htxdo wr 8(1 Wr jhw dq

lqfuhdvh ri wkh xqhpsor|phqw udwh wr 43( rqh zrxog kdyh wr lqfuhdvh wkh uhmhfwlrq udwh wr

861;( zkloh rqh rqo| kdv wr lqfuhdvh wkh ghvwuxfwlrq udwh wr 31387( wr jhw wkh vdph lqfuhdvh

lq wkh xqhpsor|phqw udwh148 Dqrwkhu sureohpdwlf revhuydwlrq iru wkh h{sodqdwlrq jlyhq e|

Omxqjtylvw dqg Vdujhqw +4<<;, lv wkdw prvw wkh lqfuhdvh lq Hxurshdq xqhpsor|phqw udwhv

lv gxh wr dq lqfuhdvh ri wkh xqhpsor|phqw ri zrunhuv zlwk orz xqhpsor|phqw ohyhov149

47Vwloo wkh txqdwlwdwlyh lpsruwdqfh ri wklv h�hfw lv vpdoo1 Iru wklv h�hfw wr eh txdqwlwdwlyho| lpsruwdqw/

rqh qhhgv d odujh pdvv ri orz0vnloohg zrunhuv/ wkdw lv/ d orz ydoxh ri �X 1 Exw zkhq �X lv orz wkhq fkdqjhv

lq zdjhv hduqhg zkhq wkh xsjudgh rffxuv duh qrw yhu| lpsruwdqw1

48Wkhuh lv qr uhwluhphqw lq wklv h{dpsoh1

49Vhh Wdeoh 55 lq Qlfnhoo dqg Od|dug +4<<<,1 Wklv dovr lv lqfrqvlvwhqw zlwk wkh wxuexohqfh vwru| wrog lq
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Wkhuh dfwxdoo| lv d pruh urexvw zd| wr lqfuhdvh wxuexohqfh1 Pruwhqvhq dqg Slvvdulghv

+4<<<, prgho dq lqfuhdvh lq wxuexohqfh dv dq lqfuhdvh lq wkh furvv0vhfwlrqdo yduldwlrq ri 51

Wdeoh : uhsruwv vwhdg| vwdwh xqhpsor|phqw udwhv iru gl�huhqw ydoxhv ri q dqg wkh furvv0

vhfwlrqdo yduldwlrq ri 51 Zh vhh wkdw dq lqfuhdvh lq wxuexohqfh qrz ohdgv wr d vxevwdqwldo

lqfuhdvh lq wkh vwhdg| vwdwh xqhpsor|phqw udwh1

7171 Wkh Lpsruwdqfh ri Furvv0Vhfwlrqdo Gdwd1 Zh kdyh vkrzq wkdw lw lv qrw gl!fxow

wr jhqhudwh qxphulfdo h{dpsohv lq zklfk xqhpsor|phqw udwhv lq wkh orz0uhsodfhphqw0udwh

hfrqrp| gr qrw uhvsrqg wr d ghwhulrudwlrq ri wkh hfrqrp| exw xqhpsor|phqw udwhv lq wkh

kljk0uhsodfhphqw0udwh hfrqrp| gr1 Wkh �uvw h{dpsoh/ lq zklfk wkhuh duh qr hqgrjhqrxv

euhdnxsv lq wkh idyrudeoh uhjlph/ vkrzhg wkdw wklv frxog eh dffrpsolvkhg zkhq wkh wzr

hfrqrplhv duh h{dfwo| lghqwlfdo h{fhsw iru wkh uhsodfhphqw udwh1 Wkh vhfrqg h{dpsoh vkrzhg

wkdw lw lv vwloo srvvleoh zkhq wkhuh duh hqgrjhqrxv euhdnxsv exw qrz wkh wzr hfrqrplhv kdyh

wr gl�hu lq pruh wkdq mxvw wkh uhsodfhphqw udwh1 Wr ghwhuplqh zkhwkhu rxu phfkdqlvp

sod|hg d txdqwlwdwlyho| uroh iru xqhpsor|phqw udwhv rqh zrxog qhhg ghwdlohg lqirupdwlrq

derxw wkh vkdsh ri wkh furvv0vhfwlrqdo glvwulexwlrq ri pdwfk0vshfl�f surgxfwlylw| gxulqj wkh

�iwlhv dqg wkh vl{wlhv/ dqg hvshfldoo| iru wkdw sduw ri wkh glvwulexwlrq wkdw lv forvh wr wkh

euhdnxs ohyho1 Rxu k|srwkhvlv lv wkdw ehfdxvh ri wkh kljkhu uhsodfhphqw udwh/ wkhuh zhuh

pruh mrev forvh wr euhdnlqj xs gxulqj wkh vl{wlhv lq Hxursh wkdq lq wkh XV1 Wkh prgho zlwk

wxuexohqfh pdnhv lw fohdu wkdw hyhq shuihfw nqrzohgjh ri wkh furvv0vhfwlrqdo glvwulexwlrq ri

h{lvwlqj mrev lv qrw dozd|v hqrxjk wr pdnh prgho suhglfwlrqv1 Zh vdz/ iru h{dpsoh/ wkdw dq

Pdulprq dqg ]lolerwwl +4<<<,/ zkr prgho wkh lqfuhdvh lq wxuexohqfh dv dq lqfuhdvh lq wkh gl�huhqfh ehwzhhq

wkh prvw dqg ohdvw surgxfwlyh mre d zrunhu frxog jhw1 Dv lq Omxqjtylvw dqg Vdujhqw +4<<;, wklv zrxog lqgxfh

wkrvh zrunhuv zlwk kljk xqhpsor|phqw ehqh�wv wr uhpdlq xqhpsor|hg orqjhu1
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lqfuhdvh lq wxuexohqfh orzhuv wkh }hur vxusoxv ohyho dqg rqh fdqqrw ghwhuplqh wkh dgglwlrqdo

pdvv ri mrev fuhdwhg ehfdxvh wkhvh mrev qhyhu h{lvwhg ehiruh1

Wlph0vhulhv lqirupdwlrq rq vhyhudo rwkhu yduldeohv olnh mre fuhdwlrq dqg mre ghvwuxfwlrq

kdv rqo| olplwhg lqirupdwlrq wr vxssruw ru frqwudglfw wkh h{sodqdwlrqv sursrvhg lq wklv sdshu1

Lq sduwlfxodu/ rxu wkhru| kdv qr suhglfwlrq iru vwhdg| vwdwh ghvwuxfwlrq udwhv1 Rxu wkhru|

kdv suhglfwlrqv iru wkh ghvwuxfwlrq udwh frqglwlrqdo rq wkh vnloo ohyho1 Wkdw lv/ iru hdfk vnloo

ohyho/ wkh ghvwuxfwlrq udwh vkrxog jr xs pruh lq hfrqrplhv zlwk kljk uhsodfhphqw udwhv1 Exw

ehfdxvh ri frpsrvlwlrq h�hfwv/ djjuhjdwh ghvwuxfwlrq udwhv frxog erwk ghfuhdvh ru lqfuhdvh1

Iru h{dpsoh/ lw lv srvvleoh wkdw lq wkh vhyhqwlhv d odujh qxpehu ri orz0surgxfwlylw|/ kljk0

ghvwuxfwlrq0udwh mrev zhuh ghvwur|hg lq Hxursh dqg qhyhu djdlq fuhdwhg1 Wklv zrxog lqfuhdvh

wkh surgxfwlylw| ri wkh uhpdlqlqj mrev dqg orzhu wkh dyhudjh ghvwuxfwlrq udwh1 Pruhryhu/

dowkrxjk mre surwhfwlrq vhhpv wr kdyh r�vhwwlqj h�hfwv rq dyhudjh xqhpsor|phqw udwhv/ lw

fdq kdyh lpsruwdqw h�hfwv rq dyhudjh mre ghvwuxfwlrq dqg mre fuhdwlrq udwhv dqg frxog dovr

eh lpsruwdqw wr xqghuvwdqg exvlqhvv f|foh surshuwlhv ri xqhpsor|phqw udwhv1

7181 Uhodwhg Olwhudwxuh1 Wkhuh duh vhyhudo rwkhu sdshuv wkdw vwxg| wkh uhodwlrqvkls

ehwzhhq jurzwk dqg vwhdg|0vwdwh xqhpsor|phqw udwhv1 D nh| lvvxh lv zkhwkhu whfkqrorjlfdo

surjuhvv lv prghoohg dv hperglhg ru glvhperglhg whfkqrorjlfdo surjuhvv1 Zh iroorz Slvvdulghv

+4<<3, dqg prgho jurzwk dv glvhperglhg whfkqrorjlfdo surjuhvv zkloh Djklrq dqg Krzlww

+4<<7, prgho jurzwk dv hperglhg whfkqrorjlfdo surjuhvv1 Lq Djklrq dqg Krzlww +4<<7, d

uhodwlrqvkls fdq rqo| ehqh�w iurp qhz whfkqrorj| e| vhyhulqj wkh uhodwlrqvkls/ jrlqj wr wkh

pdwfklqj pdunhw/ dqg jhwwlqj pdwfkhg1 Zh dujxh wkdw hperglhg whfkqrorjlfdo surjuhvv lv d

vhqvleoh dssurdfk iru fdslwdo dqg lqyhvwphqw exw ohvv vr iru oderu pdunhw prghov1 Qrwh wkdw

lq Djklrq dqg Krzlww +4<<7, d zrunhu zkr zdv sduw ri d uhodwlrqvkls wkdw vhyhuhg ehfdxvh ri
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d orz surgxfwlylw| ohyho +uhodwlyh wr wkh qhzo| dydlodeoh whfkqrorj|,/ zloo dfwxdoo| eh fdsdeoh

ri xvlqj wkh qhzhvw whfkqrorj|/ exw rqo| diwhu kdylqj ehhq xqhpsor|hg iru vrph wlph1 Zh

dujxh wkdw lw pdnhv pruh vhqvh wr ohw h{lvwlqj uhodwlrqvklsv lqfrusrudwh qhz whfkqrorjlhv1

Pruwhqvhq dqg Slvvdulghv +4<<;, jhqhudol}hv Djklrq dqg Krzlww +4<<7, e| doorzlqj h{lvwlqj

uhodwlrqvkls wr xsjudgh wr wkh qhzhvw dydlodeoh whfkqrorj| e| sd|lqj dq xsjudgh frvw1 Lw

vhhpv wr xv wkdw vxfk dq xsjudgh frvw wr ehqh�w iurp wkh qhzhvw whfkqrorj| vkrxog eh orzhu

iru dq h{lvwlqj �up wkhq iru d qhz uhodwlrqvkls14: Wklv lpsolhv wkdw �upv zrxog qhyhu euhdn

xs wr rewdlq wkh qhz whfkqrorj| exw udwkhu zrxog frqwlqxh wkh h{lvwlqj uhodwlrqvkls dqg sd|

wkh xsjudgh frvw1

Wklv lvvxh lv lpsruwdqw ehfdxvh zlwk hperglhg whfkqrorjlfdo surjuhvv +dqg ydfdqf| frvwv

wkdw ulvh dw wkh vdph udwh dv wkh surgxfwlylw| ri qhz pdwfkhv,/ dq lqfuhdvh lq jurzwk dfwxdoo|

lqfuhdvhv xqhpsor|phqw14; Wkh uhdvrq lv wkdw kljkhu jurzwk phdqv wkdw h{lvwlqj uhodwlrq0

vklsv ehfrph revrohwh idvwhu dqg/ wkxv/ euhdnxs idvwhu1 Wklv lghd lv xvhg e| Kruqvwhlq/

Nuxvhoo/ dqg Ylrodqwh +5333, wr dujxh wkdw dq lqfuhdvh lq hperglhg whfkqrorjlfdo surjuhvv

wkdw vwduwhg lq wkh 4<:3*v lqfuhdvhg xqhpsor|phqw lq wkrvh frxqwulhv zlwk kljk xqhpsor|0

phqw ehqh�wv1 Dowkrxjk qrw prghoohg lq Kruqvwhlq/ Nuxvhoo/ dqg Ylrodqwh +5333, rqh frxog

dujxh wkdw wkh lqfuhdvh lq whfkqrorjlfdo surjuhvv glg qrw vkrz xs lq hpslulfdo phdvxuhv ri

wrwdo idfwru surgxfwlylw| ehfdxvh ri ohduqlqj h�hfwv1 Zkloh wkhvh lghdv duh lqwuljxlqj/ zh

wklqn wkdw wkh vwru| zh sursrvh lq wklv sdshu lv pruh vwudljkwiruzdug dqg pruh sodxvleoh1

Wkh uroh ri wd{hv lv vwxglhg lq ghwdlo e| Gdyhul dqg Wdehoolql +5333,1 Wklv sdshu grfx0

phqwv wkh h�hfw ri wd{hv rq xqhpsor|phqw udwhv dqg jurzwk udwhv dqg exlogv dq ryhuodsslqj0

jhqhudwlrqv prgho zlwk hqgrjhqrxv jurzwk wr h{sodlq wkh hpslulfdo �qglqjv1 Qrwh wkdw

4:Rxu prgho edvlfdoo| dvvxphv wkdw wkh xsjudgh frvwv duh htxdo wr }hur1

4;Vhh Djklrq dqg Krzlww +4<<7, dqg Kruqvwhlq/ Nuxvhoo/ dqg Ylrodqwh +5333,1
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zkhuhdv zh frqvlghu fkdqjhv lq wd{ udwhv dqg jurzwk udwhv dv wzr lqghshqghqw vkrfnv/ Gdy0

hul dqg Wdehoolqh +5333, dujxh wkdw wkh fdxvh ri wkh orzhu jurzwk udwhv dfwxdoo| lv kljk wd{

udwhv1 Wkh �qglqj wkdw wd{ udwhv d�hfw jurzwk lv glvsxwhg lq wkh olwhudwxuh4< exw Gdyhul dqg

Wdehoolql dujxh wkdw rqh grhv �qg vljql�fdqw h�hfwv li rqh h{sorlwv erwk wkh furvv0vhfwlrqdo

dqg wlph vhulhv yduldwlrq ri wkh gdwd dqg glvwlqjxlvkhv dprqj frxqwulhv rq wkh edvlv ri wkhlu

oderu pdunhw lqvwlwxwlrqv1

81 Frqfoxvlrq

Zh kdyh uhdvvhvvhg wkh Hxurshdq xqhpsor|phqw sx}}oh xvlqj d mre pdwfklqj prgho wkdw

ihdwxuhv hqgrjhqrxv mre fuhdwlrq dqg ghvwuxfwlrq/ elodwhudo zdjh edujdlqlqj/ dqg yduldeoh

zrunhu vnloo ohyhov wkdw pd| ulvh rq wkh mre1 Wkh prgho frqvlghuv vkrfnv lq wkh irup ri vorzhu

jurzwk/ kljkhu lqwhuhvw udwhv/ kljkhu wd{ udwhv/ dqg lqfuhdvhg wxuexohqfh/ dqg vwxglhv krz

wkhvh vkrfnv lqwhudfw zlwk wkh uhsodfhphqw udwh dqg wkh lqlwldo wd{ udwh ohyho1 Wkh yduldelolw|

ri uhodwlrq0vshfl�f surgxfwlylw| lv dovr frqvlghuhg1 Vorzhu jurzwk/ kljkhu lqwhuhvw udwhv/ dqg

kljkhu wd{ udwhv duh vkrzq wr lqgxfh d odujhu lqfuhdvh lq xqhpsor|phqw zkhq wkh uhsodfhphqw

udwh ru wkh lqlwldo wd{ udwh lv kljkhu/ dv zdv irxqg hpslulfdoo| e| Eodqfkdug dqgZroihuv +5333,

dqg Gdyhul dqg Wdehoolql +5333,1 Kljkhu wxuexohqfh dfwxdoo| uhgxfhv xqhpsor|phqw/ gxh wr

h{huwlqj d idyrudeoh h�hfw rq mre ghvwuxfwlrq> wklv uhyhuvhv wkh �qglqj ri Omxqjtylvw dqg

Vdujhqw +4<<;,1

Dq lpsruwdqw lpsolfdwlrq ri rxu uhvxowv lv wkdw wkh Hxurshdq xqhpsor|phqw sureohp

vkrxog qrw eh ylhzhg dv vhoi0fruuhfwlqj1 Wkh prgho ghprqvwudwhv wkdw vorzhu jurzwk dqg

kljkhu lqwhuhvw udwhv surgxfh juhdwhu xqhpsor|phqw/ hvshfldoo| lq wkh suhvhqfh ri jhqhurxv

xqhpsor|phqw ehqh�wv1 Xqohvv wkh vkrfnv duh uhyhuvhg/ ru rwkhu lqvwlwxwlrqdo fkdqjhv duh

4<Vhh/ iru h{dpsoh/ Qlfnhoo dqg Od|dug +4<<<,1
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pdgh/ xqhpsor|phqw pd| eh h{shfwhg wr uhpdlq kljk1

Wklv sdshu fohduo| pdnhv fohdu wkh lpsruwdqfh ri ghwdlohg furvv0vhfwlrqdo lqirupdwlrq

hvshfldoo| ri wkdw sduw ri wkh glvwulexwlrq wkdw lv forvh wr euhdnlqj xs1 Wkh lghdo whvw ri wkh

h{sodqdwlrq lq wklv sdshu zrxog eh d vxuyh| khog lq wkh vl{wlhv wkdw zrxog kdyh dvnhg �upv

dqg zrunhuv lq wkh XV dqg Hxursh krz forvh wkh| duh wr euhdnlqj xs1 Wkh k|srwkhvlv lq

wklv sdshu lv wkdw wkh pdvv ri mrev wkdw zhuh forvh wr euhdnlqj xs zdv vxevwdqwldoo| kljkhu

lq Hxursh ehfdxvh ri kljk wd{ udwhv dqg kljk rxwvlgh ehqh�wv1

91 Dsshqgl{

Lq wkh dsshqgl{ zh glvfxvv ghwdlov derxw wkh gdwd vrxufhv dqg gl�huhqw w|shv ri uhodwlrqvklsv

lq wkh prgho1

Gdwd Vrxufhv1 Wkh wd{ gdwd uhsruwhg lq Iljxuh 7 duh iurp Gdyhul dqg Wdehoolql +5333,1

Doo rwkhu gdwd zhuh surylghg wr xv e| Mxvwlq Zroihuv dqg zh uhihu wkh uhdghu iru d pruh gh0

wdlohg ghvfulswlrq ri wkhvh gdwd wr wkh gdwd dsshqgl{ ri Eodqfkdug dqg Zroihuv +5333, wkdw

lv dydlodeoh dw kwws=22zhe1plw1hgx2eodqfkdu2zzz2kduu|bgdwd21 Gdwd iru vwdqgdugl}hg xq0

hpsor|phqw udwhv dqg gxudwlrqv duh iurp wkh Txduwhuo| Oderu Irufh Vwdwlvwlfv1 Wkh RHFG

uhsodfhphqw udwhv duh iurp wkh RHFG*v gdwdedvh rq Xqhpsor|phqw Ehqh�w Hqwlwohphqwv

dqg Uhsodfhphqw Udwhv1 Wkhvh qxpehuv duh edvhg rq dq dyhudjh ryhu wkuhh idplo| w|shv/

wzr lqfrph ohyhov/ dqg vhyhq xqhpsor|phqw gxudwlrq ohyhov1 Wkh uhdo lqwhuhvw udwh lv wkh

qrplqdo lqwhuhvw udwh rq orqj0whup jryhuqphqw vhfxulwlhv ohvv wkh dqqxdol}hg udwh ri lq dwlrq

ryhu wkh odvw �yh |hduv xvlqj wkh JGS gh dwru1 Ilqdoo|/ wrwdo idfwru surgxfwlylw| lv wkh Vrorz

Uhvlgxdo lq wkh exvlqhvv vhfwru/ vfdohg e| wkh oderu vkduh1

W|shv ri Zrunhuv1 Jlyhq wd{ udwhv dqg ydoxhv iru K rqh rqo| qhhgv wr nqrz wkh iudf0

wlrq ri orz0vnloohg zrunhuv/ wkh iudfwlrq ri kljk0vnloohg zrunhuv/ wkh iudfwlrq ri +orz0vnloohg,
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xqhpsor|hg hqwlwohg wr qr xqhpsor|phqw ehqh�wv/ wkh iudfwlrq ri orz0vnloohg xqhpsor|hg

hqwlwohg wr K,/ wkh iudfwlrq ri orz0vnloohg xqhpsor|hg hqwlwohg wr K�/ dqg wkh iudfwlrq ri kljk0

vnloohg xqhpsor|hg1 Wr fdofxodwh dyhudjh zdjhv +zklfk lq wxuq ghwhuplqh xqhpsor|phqw

ehqh�wv, dqg wd{ udwhv d pruh suhflvh glvdjjuhjdwlrq lv qhhghg1 Lq Wdeoh ; zh uhsruw doo wkh

gl�huhqw w|shv ri zrunhuv wkhlu rxwvlgh rswlrq ru xqhpsor|phqw ehqh�wv dqg li dssolfdeoh

wkh ydoxhv ri 5 dw zklfk wkh| rshudwh1
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Figure 1: Standardized Unemployment Rates 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Data are described in the appendix. 

 
 
 
Figure 2: Unemployment Duration 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Data are described in the appendix. 

 
 
 
 
 
 
 
 
 
 
 
 

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

1960 1965 1970 1975 1980 1985 1990 1995
FRANCE GERMANY ITALY UK USA

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

1960 1965 1970 1975 1980 1985 1990 1995

FRANCE GERMANY ITALY SPAIN UK USA



 

 1

 
 
Figure 3: OECD Replacement Ratio 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Data are described in the appendix. 

 
 
 
 
 
Figure 4: Effective Tax Rate 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Data are from Daveri and Tabellini (2000). 
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Figure 5: Total Factor Productivity Growth 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Data are described in the appendix. 

 
Figure 6: Real Interest Rate 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Data are described in the appendix. 
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Figure 7: Transformed Discount Factor
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Figure 8A: Effect of Decrease in TFP Growth on Rejection Margin 
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Figure 8B: Effect of Decrease in FTP Growth on Destruction Margin 
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low TFP growth 
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with high TFP 
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Figure 9: A Decrease in β and the Effect of Replacement Rates on Zero-Surplus Margin 
(identical cross-sectional distributions) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10: A Decrease in β and the effect of Replacement Rates on Zero-Surplus Margin 
(higher rate of exogenous destruction in US) 
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Table 1: Benefit Measures (1989-1994) 
 
 Benefit Replacement Rate Benefit Duration (years) 
France 57 3 
Germany 63 indefinite 
Italy 20 0.5 
Spain 70 3.5 
U.K. 38 indefinite 
U.S. 50 0.5 
 
Source: Nickell and Layard (1999, p. 3045). 

 
Table 2: Benchmark Parameter Values 
 
γ s 0.8 
ρ x 1.05% 
ρ r 0.5% 
E(z) 1.0 
σz 2.32 
λ 0.5 
π 0.5 
ζ  0 
 
Table 3A: Equilibrium Unemployment Rates for Benchmark Specification 
  φ = 0.3 φ = 0.5 

0.97 4.97 6.62 
0.98 4.97 5.64 

discount 
factor β 

0.99 4.97 4.97 
Note: Here φ is the replacement rate and the values of other parameters are given in Table 2. 

 
 
Table 3B: Equilibrium Unemployment Rates for Alternative Specifications: 
  φ = 0.5 φ = 0.3 

  λ = 0.5 λ = 0.3 

  ρx = 0 
σz = 2.43 

ρx=1.05% 
σz = 2.43 

ρx = 0 
σz = 3.18 

ρx = 0 
σz = 2.04 

0.97 6.75 4.97 7.85 5.71 
0.98 5.75 4.97 6.24 5.35 

discount 
factor β 

0.99 5.01 4.97 4.99 5.01 
Note: Here φ is the replacement rate, λ is the matching probability, ρx is the rate of exogenous breakups,  
and σz is the standard deviation of the idiosyncratic productivity shock. The values of other parameters are  
given in Table 2. 
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Table 4A: Equilibrium Unemployment Rates at Low Initial Tax Rates 
 
  government expenditure g 
  0.0 0.025 0.05 

0.97 6.75 7.63 8.78 
0.98 5.75 6.43 7.34 

discount 
factor β 

0.99 5.01 5.54 6.24 
Note: σz = 2.43, φ = 0.5, and the other parameter values are given in Table 2. 

 
 
Table 4B: Equilibrium Unemployment Rates at Low Initial Tax Rates 
 
  government expenditure 
  0.10 0.125 0.15 

0.97 6.75 8.19 10.52 
0.98 5.76 6.88 8.73 

discount 
factor β 

0.99 5.03 5.89 7.32 
Note: σz = 2.32, φ = 0.5, and the other parameter values are given in Table 2. 

 
 
 
Table 5: Parameter Values for Model with Turbulence 
 
γ S 0.8 
γ U 0.15 
ρ x 1.05% 
ρ r 0.5% 
E(zl) 0.8 

lzσ  2.91 

E(zh) 0.8 

hzσ  2.91 

λ 0.5 
π 0.5 
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Table 6: Equilibrium Unemployment with all shocks 
 

 

A: Replacement rate φ  = 0.5 & upgrade probability γU = 0.15  

  discount factor β 
  0.97 0.98 0.99 

0.0 28.7 26.9 25.1 
0.05 20.9 17.0 12.6 
0.1 14.4 8.8 5.0 

downgrade 
probability 

γD  
0.15  8.0 4.0 2.7  

Note: Parameters values are given in Table 5. 

 

B: Replacement Rate φ  = 0.3 &  upgrade probability γU = 0.15 

  discount factor β 
  0.97 0.98 0.99 

0.0 5.0 5.0 5.0 
0.05 5.0 5.0 5.0 
0.1 5.0 5.0 5.0 

downgrade 
probability 

γD  
0.15 5.0 5.0 5.0 

Note: Here σz = 3.10, ρ x = 0.98, and the other parameters values are given in Table 5. 
 
C: Replacement Rate φ  = 0.5 & upgrade probability γU = 0.1 

  discount factor β 
  0.97 0.98 0.99 

0.0 34.5 33.0 31.2 
0.05 27.7 23.9 18.5 
0.1 23.2 16.3 5.01 

downgrade 
probability 

γD  
0.15  18.5 4.23 3.91 

Note: Parameters values are given in Table 5. 
 

 

D: Replacement Rate φ  = 0.3 &  upgrade probability γU = 0.1 

  discount factor β 
  0.97 0.98 0.99 

0.0 9.6 7.8 6.4 
0.05 5.4 5.1 4.8 
0.1 5.6 5.3 5.0 

downgrade 
probability 

γD  
0.15 5.7 5.4 5.1 

Note: Parameters values are given in Table 5.



 

 9

 
Table 7: Equilibrium Unemployment with all shocks 
(Mortensen & Pissarides type increase in Turbulence) 
 

  discount factor β 
  0.97 0.98 0.99 

2.83 8.75 5.11 3.32 
2.91 14.36 8.77 5.01 

cross-sectional 
standard  

deviation σz 2.99 19.72 14.37 8.39 
Note: φ = 0.5, γD = 0, and the values of the other parameters are given in Table 5. 

 
Table 8A: Different types of unemployed agents in model with turbulence 
 
type skill level unemployment benefit 
new labor market entrant low 0 
formerly low-skilled worker  low bl 

downgraded high-skilled worker low bh 
formerly high-skilled worker high bl 

 
 
Table 8B: Different types of employed agents in the model with turbulence 
 
 outside option range of z values 
young low skilled who accept job to become 
eligible for unemployement benefit 

wl(0) [zl(0),zl(bl)] 

low-skilled worker, formerly entitled to bh,  
in  1st period of employment  

bh + wl(bh) [zl(bh),∝] 

low-skilled worker, formerly entitled to bh, 
after 1st period of employment 

bl + wl(bl) [zl(bh),∝] 

other low skilled workers bl + wl(bl) [zl(bl),∝] 
high-skilled worker who just got upgraded bl + wl(bl) [zh(bh),∝] 
other high-skilled workers bh + wh(bh) [zh(bh),∝] 
 


