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Abstract

Many economist argue that the primary economic function of banks is to
provide cheap credit, and to facilitate this function, they advocate the strict
protection and enforcement of creditor rights. But banks can serve another
important economic function: through project screening they can reduce the
number of project failures and thus mitigate their private and social costs.
Strict protection of creditor rights would leave the tradeo¤ between these
two banking functions to the market. In this paper, we show that because of
market imperfections in the banking industry, strong creditor protection may
lead to market equilibria in which cheap credit is inappropriately emphasized
over project screening. Restrictions on collateral requirements and the pro-
tection of debtors in bankruptcy proceedings may redress this imbalance and
increase credit-market e¢ciency.



4 Lqwurgxfwlrq

Zkdw lv wkh uroh ri froodwhudo lq ohqglqjB D uhfhqw vwudqg ri hfrqrplf olwhudwxuh dujxhv wkdw lw lv fhqwudo

wr wkh uhodwlrqvkls ehwzhhq ohqghuv dqg eruurzhuv/ wr wkh srlqw wkdw fuhglw zrxog qrw eh h{whqghg lq wkh

devhqfh ri wkh uljkw wr uhsrvvhvv froodwhudo=

111^F`uhglwruv duh sdlg ehfdxvh wkh| kdyh wkh uljkw wr uhsrvvhvv froodwhudo1 Zlwkrxw wkhvh

uljkwv/ lqyhvwruv zrxog qrw eh deoh wr jhw sdlg/ dqg wkhuhiruh �upv zrxog qrw kdyh wkh ehqh�w

ri udlvlqj ixqgv iurp wkhvh lqyhvwruv1 +Od Sruwd/ Orsh}0gh0Vlodqhv/ Vkohlihu dqg Ylvkq|/ 4<<;,

Wklv ylhz ri froodwhudo ghulyhv iurp wkh lghd wkdw prudo kd}dug lv wkh pdlq sureohp lq �qdqfldo uhod0

wlrqvklsv/ hvshfldoo| lq wkh uhodwlrqvkls ehwzhhq ohqghuv dqg eruurzhuv1 Eruurzhuv pd| kdyh wkh lqfhqwlyh

wr xvh wkh prqh| eruurzhg xqsurgxfwlyho|/ vd|/ wr �qdqfh wkhlu rzq frqvxpswlrq/ ru vlpso| wr klgh wkh

surfhhgv ri wkh surmhfw iurp wkhlu fuhglwruv dqg ghidxow rq wkhlu surplvh wr uhsd| +vwudwhjlf ghidxow,1 Wkh

uljkw wr uhsrvvhvv froodwhudo jlyhv ohqghuv dq hvvhqwldo wkuhdw wr hqvxuh wkdw eruurzhuv zloo qrw ehkdyh lq

wklv zd|1 Wklv glvflsolqdu| uroh ri froodwhudo lv fhqwudo wr wkh zkroh wkhru| ri lqfrpsohwh �qdqfldo frqwudfwv

ghyhorshg e| Djklrq dqg Erowrq +4<<5,/ Kduw +4<<8, dqg rwkhuv1

Dq lpphgldwh lpsolfdwlrq ri wklv ylhz lv wkdw wkh vwurqjhu lv wkh surwhfwlrq wkdw fuhglwruv rewdlq yld

froodwhudo/ wkh pruh dexqgdqw dqg wkh fkhdshu fuhglw zloo eh iru hqwuhsuhqhxuv dqg krxvhkrogv1 Vrph

hylghqfh srlqwv lq wklv gluhfwlrq1 Od Sruwd/ Orsh}0gh0Vlodqhv/ Vkohlihu dqg Ylvkq| +4<<:, xvh hpslulfdo

phdvxuhv ri wkh surwhfwlrq ri fuhglwru uljkwv +dprqj zklfk lv wkh uljkw wr uhsrvvhvv froodwhudo, wr h{sodlq

wkh furvv0frxqwu| yduldwlrq lq wkh dydlodelolw| ri h{whuqdo �qdqflqj wr wkh sulydwh vhfwru1 Wkh| �qg wkdw

frxqwulhv zkhuh wkh surwhfwlrq ri fuhglwru uljkwv lv pruh whqxrxv +hvshfldoo| Iuhqfk flylo odz frxqwulhv, kdyh

pruh qduurz ghew pdunhwv wkdq rwkhu frxqwulhv1 Hyhq zlwklq wkh XV ohjdo v|vwhp/ lqwhuvwdwh gl�huhqfhv lq

wkh uxohv jryhuqlqj wkh uljkw wr uhsrvvhvv froodwhudo dsshdu wr d�hfw wkh whupv dw zklfk fuhglw lv dydlodeoh1

Dovwrq +4<;7, uhsruwv wkdw wkh idup iruhforvxuh prudwrulxp ohjlvodwlrq gxulqj wkh 4<63v ohg erwk wr ihzhu

idup ordqv dqg wr kljkhu lqwhuhvw udwhv lq vwdwhv zklfk hqdfwhg wklv ohjlvodwlrq1 Jurss/ Vfkro} dqg Zklwh

+4<<:, dqdo|}h krz furvv0vwdwh gl�huhqfhv lq wkh XV shuvrqdo edqnuxswf| uxohv d�hfw wkh vxsso| dqg ghpdqg

iru krxvhkrog fuhglw/ xvlqj gdwd iurp wkh 4<;6 Vxuyh| ri Frqvxphu Ilqdqfhv1 Wkh| �qg wkdw jhqhurxv vwdwh0

ohyho edqnuxswf| h{hpswlrqv uhgxfh wkh dprxqw ri fuhglw dydlodeoh wr orz0dvvhw krxvhkrogv +frqwuroolqj iru

wkhlu revhuydeoh fkdudfwhulvwlfv, dqg lqfuhdvh wkhlu lqwhuhvw udwhv rq dxwrpreloh ordqv1 Wkh h�hfw lv rssrvlwh

iru kljk0dvvhw krxvhkrogv1

Edvhg rq wklv olwhudwxuh/ rqh pd| eh whpswhg wr frqfoxgh wkdw/ dw d qrupdwlyh ohyho/ wkh ehvw wklqj wkdw

ohjlvodwruv fdq gr iru wkh ghyhorsphqw dqg h!flhqf| ri wkh fuhglw pdunhw lv wr judqw d vwhho| surwhfwlrq

wr wkh fuhglwru uljkw wr uhsrvvhvv froodwhudo dqg holplqdwh edqnuxswf| h{hpswlrqv +ru uhgxfh wkhp wr d

plqlpxp,1 Lq wklv sdshu/ zh dujxh wkdw wklv frqfoxvlrq lv xqzduudqwhg1 Wklv frqyhqwlrqdo ylhz ri fuhglwru

uljkwv qhjohfwv d qxpehu ri uhdvrqv zk| ohqghuv* xquhvwulfwhg uholdqfh rq froodwhudo pljkw kdyh d qhjdwlyh

lpsdfw rq fuhglw0pdunhw h!flhqf|1 Zh glvfxvv vhyhudo vxfk uhdvrqv lq Vhfwlrq 71 Khuh/ zh irfxv rq d
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yhu| lpsruwdqw rqh= edqnv pd| eh ehwwhu deoh wkdq hqwuhsuhqhxuv wr suhglfw wkh shuirupdqfh ri srwhqwldo

lqyhvwphqw surmhfwv/ dqg d kljk ohyho ri froodwhudo zloo zhdnhq d edqn*v lqfhqwlyh wr gr vr1

Edqnv wkdw �qdqfh odujh qxpehuv ri lqyhvwphqw surmhfwv lq d vshfl�f vhfwru ri wkh hfrqrp| duh zhoo

sodfhg wr dssudlvh wkh srwhqwldo shuirupdqfh ri wkrvh surmhfwv1 Xqolnh lqglylgxdo hqwuhsuhqhxuv/ wkh| pd|

kdyh frqvlghudeoh h{shulhqfh zlwk vlplodu surmhfwv xqghuwdnhq e| d udqjh ri exvlqhvvhv1 Edqnv riwhq kdyh

dffhvv wr ydoxdeoh vwdwlvwlfdo lqirupdwlrq wkdw lv qrw uhdglo| rewdlqhg e| hqwuhsuhqhxuv1 Dovr/ edqnv fdq eh

h{shfwhg wr kdyh frqvlghudeoh idploldulw| zlwk wkh hfrqrplf ihdwxuhv ri wkhlu orfdolw| dqg jhqhudo hfrqrplf

wuhqgv1 Edqnv duh/ ru rxjkw wr eh/ lq wkh surmhfw0hydoxdwlrq exvlqhvv1

Ri frxuvh/ lq pdunhwv zlwk shuihfwo| frpshwlwlyh edqnv dqg frpsohwh frqwudfwv/ edqnv zrxog r�hu wr

vfuhhq surmhfwv dv d vhuylfh wr hqwuhsuhqhxuv/ zkr zrxog wkhq ehdu wkh frvw ri vfuhhqlqj1 Krzhyhu/ li wkh

vfuhhqlqj vhuylfhv ri edqnv fdqqrw eh hqirufhg e| frqwudfw/ edqnv wkdw duh kljko| surwhfwhg e| froodwhudo pd|

shuirup wrr olwwoh vfuhhqlqj ri wkh surmhfwv wkdw wkh| �qdqfh1 Fohduo|/ froodwhudo dqg vfuhhqlqj duh vxevwlwxwhv

iurp wkh srlqw ri ylhz ri edqnv1 \hw/ wkh| duh qrw htxlydohqw iurp wkh vrfldo vwdqgsrlqw1 Ehfdxvh ri wkhlu

vxshulru h{shuwlvh lq surmhfw hydoxdwlrq/ wkh vfuhhqlqj dfwlylw| ri edqnv lv d ydoxh0hqkdqflqj dfwlylw| iru

vrflhw|/ zkhuhdv wkh srvwlqj ri froodwhudo lv qrw/ vlqfh lw phuho| doorzv d wudqvihu ri zhdowk iurp wkh eruurzhu

wr wkh edqn zkhq wklqjv jr edgo|1

Wklv lpsolhv wkdw wkhuh lv dq hfrqrplf0h!flhqf| fdvh lq idyru ri froodwhudo olplwdwlrqv/ edqnuxswf|

h{hpswlrqv/ dqg wkh �iuhvk0vwduw� surylvlrqv ri vrph edqnuxswf| frghv/ zklfk uhtxluh wkh glvfkdujh ri doo

ghewv uhpdlqlqj dw wkh frqfoxvlrq ri edqnuxswf| surfhhglqjv1 Wklv lv qrw d qryho lqvljkw � lw zdv vwuhvvhg

|hduv djr e| rqh ri wkh prvw dxwkrulwdwlyh h{shuwv rq edqnuxswf| odz=

Glvfkdujh111khljkwhqv fuhglwruv lqfhqwlyhv wr prqlwru= e| surylglqj iru d uljkw ri glvfkdujh/

vrflhw| hqolvwv fuhglwruv lq wkh h�ruw wr ryhuvhh wkh lqglylgxdo*v fuhglw ghflvlrqv 111 ^Mdfnvrq/

4<;9/ s1 57<`

Wkh frpsodlqw wkdw edqnv gr wrr olwwoh vfuhhqlqj dqg whqg wr uho| h{fhvvlyho| rq froodwhudo lv dovr

iuhtxhqwo| khdug lq wkh exvlqhvv frppxqlw|1 Vpdoo hqwuhsuhqhxuv riwhq frpsodlq wkdw edqnv sodfh wrr olwwoh

zhljkw rq wkh ixwxuh survshfwv ri wkhlu frpsdq| dqg wrr pxfk rq wkhlu delolw| wr srvw shuvrqdo dvvhwv/

hvshfldoo| uhdo hvwdwh/ dv froodwhudo iru wkh ordq1 Dqg klvwru| lv uhsohwh zlwk h{dpsohv lq zklfk edqnhuv kdyh

fduhohvvo| h{sdqghg fuhglw wr hqwuhsuhqhxuv zkr srvw froodwhudo/ rqo| wr eh vruu| odwhu zkhq pdvvlyh ghidxowv

dqg ghfolqhv lq wkh ydoxh ri srvwhg froodwhudo wkuhdwhqhg wkh �qdqfldo vrxqgqhvv ri wkhlu rzq lqvwlwxwlrqv1

Prvw ri wkh uhfhqw edqnlqj fulvhv/ iurp wkh Vfdqglqdyldq fulvlv ri wkh hduo| 4<<3v wr wkh pruh uhfhqw Ph{lfdq

dqg Hdvw0Dvldq edqnlqj fulvhv duh fdvhv lq srlqw khuh1

Wr ghyhors rxu dujxphqw/ zh kdyh fkrvhq d yhu| vlpsoh prgho ri frpshwlwlyh edqnlqj lq zklfk lqyhvw0

phqw surmhfwv pd| gl�hu lq txdolw|1 Edqnv/ dqg rqo| edqnv/ kdyh wkh h{shuwlvh wr ghwhuplqh surmhfw txdolw|/

zklfk wkh| fdq dffrpsolvk e| hqjdjlqj lq d frvwo| vfuhhqlqj surfhvv1 Lq Vhfwlrq5/ zh vkrz wkdw/ jlyhq fhu0

wdlq w|shv ri lpshuihfw lqirupdwlrq/ vrph hqwuhsuhqhxuv dqg edqnv pljkw yroxqwdulo| fkrrvh ordq frqwudfwv

wkdw vshfli| d kljk ohyho ri srvwhg froodwhudo dqg ohdyh edqnv zlwkrxw dq lqfhqwlyh wr vfuhhq surmhfwv/ hyhq

wkrxjk surmhfw vfuhhqlqj zrxog eh h!flhqw1 Lqwhuhvwlqjo|/ zh �qg wkdw wklv lqh!flhqf| glvdsshduv dv zh

pryh iurp d frpshwlwlyh wr d prqrsrolvwlf edqnlqj prgho1 Lq Vhfwlrq6/ zh vkrz wkdw d prqrsrolvwlf edqn
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zloo vfuhhq h!flhqwo|/ ehfdxvh lw fdq h{wudfw doo vxusoxv iurp hqwuhsuhqhxuv/ dqg/ e| grlqj vr/ lw lqwhuqdol}hv

wkh sureohp ri fkrrvlqj wkh ohyho ri vfuhhqlqj dfwlylw| wkdw pd{lpl}hv wrwdo vrfldo vxusoxv1 Wklv vxjjhvwv

wkdw olplwlqj fuhglwru uljkwv wr uhsrvvhvv froodwhudo pd| eh ri vshfldo lpsruwdqfh lq kljko| frpshwlwlyh fuhglw

pdunhwv1

Vhfwlrq 7 sodfhv wkh dujxphqw pdgh lq wklv sdshu lq wkh frqwh{w ri wkh olwhudwxuh rq wkh uroh ri froodwhudo

dqg lq wkh hyhq zlghu ghedwh rq wkh uroh dqg olplwv ri fuhglwru surwhfwlrq lq edqnuxswf| surfhgxuhv1 Rq wkh

zkroh/ wkh olwhudwxuh kljkoljkwv erwk wkh qhhg wr xvh froodwhudo wr fruuhfw prudo kd}dug sureohpv lq fuhglw

uhodwlrqvklsv dqg d qxpehu ri uhdvrqv wr dyrlg h{fhvvlyh uholdqfh rq froodwhudo1 Vhfwlrq 8 frqfoxghv1

5 Wkh Frpshwlwlyh Prgho

Lq wklv vhfwlrq zh looxvwudwh krz wkh xquhvwulfwhg dydlodlelolw| ri froodwhudo pd| ohdg wr dq lqh!flhqw rxwfrph

lq d frpshwlwlyh fuhglw pdunhw1 Wr khos wkh uhdghu judvs wkh lqwxlwlrq ri wkh prgho/ zh ehjlq zlwk d vlpsohu

h{dpsoh lq zklfk fuhglw pdunhwv duh h!flhqw1

Vxssrvh surmhfwv frph lq wzr txdolwlhv/ jrrg +srvlwlyh h{shfwhg suhvhqw ydoxh, ru edg +qhjdwlyh h{shfwhg

suhvhqw ydoxh,1 Doo hqwuhsuhqhxuv duh lghqwlfdo/ dqg hdfk rqh vhohfwv d surmhfw dw udqgrp1 Hqwuhsuhqhxuv

nqrz wkh suredelolw| ri fkrrvlqj d jrrg surmhfw/ exw wkh| fdqqrw revhuyh dfwxdo surmhfw txdolw| gluhfwo|1

Hqwuhsuhqhxuv fdqqrw �qdqfh wkhlu rzq surmhfwv> wkh| pxvw rewdlq ordqv iurp edqnv1 Edqnv fdq glvfryhu

wkh txdolw| ri d surmhfw e| vfuhhqlqj lw dw d frvw1 Wkh dfw ri vfuhhqlqj lv dvvxphg wr eh qrqrevhuydeoh dqg

qrqfrqwudfwleoh/ vr wkdw edqnv duh qrw deoh wr vhoo vfuhhqlqj wr hqwuhsuhqhxuv dv d vhuylfh1 Qru fdq edqnv

uhtxluh ordq dssolfdqwv wr sd| iru vfuhhqlqj zkhq wkhlu dssolfdwlrqv duh ghqlhg/ ehfdxvh lq wkdw vlwxdwlrq

edqnv zrxog kdyh dq lqfhqwlyh wr ghq| ordq dssolfdwlrqv zlwkrxw vfuhhqlqj dqg wkxv dffuxh uhyhqxh frvwohvvo|1

Wkhuhiruh/ edqnv zloo vfuhhq d surmhfw dv sduw ri d ordq0dssurydo surfhgxuh rqo| zkhq wkh gluhfw ehqh�w wr

wkh edqn ri wkh lqirupdwlrq rewdlqhg h{fhhgv wkh vfuhhqlqj frvw1 Dqg hqwuhsuhqhxuv zkrvh ordq dssolfdwlrqv

duh dssuryhg zloo kdyh wr sd| qrw rqo| wkhlu rzq vfuhhqlqj frvwv/ exw dovr d surudwhg vkduh ri wkh vfuhhqlqj

frvwv ri wkrvh dssolfdqwv zkrvh ordqv duh ghqlhg1

D edqn zrxog qhyhu kdyh dq lqfhqwlyh wr vfuhhq d surmhfw zkhq d eruurzhu srvwv ixoo froodwhudo/ ehfdxvh

wkhq wkh edqn zrxog eh ixoo| surwhfwhg iurp wkh frqvhtxhqfhv ri ghidxow1 Li d edqn grhv vfuhhq/ wkhq lw zloo

eh lq wkh edqn*v lqwhuhvw wr �qdqfh d surmhfw rqo| zkhq wkh surmhfw wxuqv rxw wr eh d jrrg rqh1

Vxssrvh/ qrz/ wkdw vfuhhqlqj frvwv duh vx!flhqwo| vpdoo wkdw vfuhhqlqj lv vrfldoo| h!flhqw iru doo hq0

wuhsuhqhxuv1 Wklv lpsolhv wkdw/ dprqj ordq frqwudfwv wkdw hduq }hur sur�wv iru wkh edqn/ dq hqwuhsuhqhxu

zrxog fkrrvh d frqwudfw zlwk froodwhudo vx!flhqwo| vpdoo vr dv wr lqgxfh wkh edqn wr vfuhhq1 Wklv lv eh0

fdxvh/ lq d frpshwlwlyh htxloleulxp/ hqwuhsuhqhxuv dssursuldwh doo vrfldo vxusoxv1 Wkxv/ lq htxloleulxp/

edqnv zrxog vfuhhq doo surmhfwv/ ixqg rqo| wkh hqwuhsuhqhxuv zlwk jrrg surmhfwv/ dqg fkdujh dq lqwhuhvw udwh

htxdo wr wkh frvw ri ixqgv soxv wkh vfuhhqlqj frvw iru wkh lqglylgxdo dssolfdqw soxv wkh vfuhhqlqj frvwv ri

doo xqdssuryhg dssolfdqwv surudwhg ryhu doo dssuryhg ordqv1 Wkh frpshwlwlyh htxloleulxp zrxog eh h!flhqw

ghvslwh wkh qrq0frqwudfwlelolw| ri vfuhhqlqj e| edqnv1

Zh qrz dujxh wkdw zlwk dq dgglwlrqdo glphqvlrq ri lpshuihfw lqirupdwlrq/ d frpshwlwlyh fuhglw pdunhw
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pd| wxuq rxw wr eh lqh!flhqw1 Frqvlghu wkh deryh vfhqdulr exw qrz zlwk wzr w|shv ri ordq dssolfdqwv= d

kljk0w|sh dssolfdqw zlwk d kljk suredelolw| ri vhohfwlqj d jrrg surmhfw/ dqg d orz0w|sh dssolfdqw zlwk d

orzhu suredelolw| ri vhohfwlqj d jrrg surmhfw1 Vxssrvh wkdw dssolfdqwv fdq revhuyh wkhlu rzq w|sh/ exw edqnv

fdqqrw revhuyh dssolfdqw w|shv1 Lq dq| frpshwlwlyh srrolqj htxloleulxp lq zklfk doo surmhfwv duh vfuhhqhg/

rqo| dssolfdqwv zlwk jrrg surmhfwv zloo kdyh wkhlu ordq dssolfdwlrqv dssuryhg/ vr qr hqwuhsuhqhxuv ri hlwkhu

w|sh zloo ghidxow1 Krzhyhu/ kljk0w|sh hqwuhsuhqhxuv zloo kdyh wr sd| d surudwhg vkduh ri wkh vfuhhqlqj frvwv

iru xqdssuryhg ordqv qrw rqo| ri kljk0w|sh dssolfdqwv exw ri orz0w|sh dssolfdqwv dv zhoo/ dqg wkh odwwhu frvwv

zloo eh kljkhu/ ehfdxvh orz0w|shv duh pruh olnho| wr kdyh edg surmhfwv1 Wklv phdqv wkdw kljk w|shv zrxog

kdyh vrphwklqj wr jdlq e| vhsdudwlqj iurp orz w|shv1 Wkxv/ kljk0w|sh hqwuhsuhqhxuv pljkw eh dwwudfwhg wr

frqwudfwv wkdw uhtxluh wkh srvwlqj ri vx!flhqw froodwhudo vr dv wr uhpryh wkh lqfhqwlyh ri edqnv wr vfuhhq>

orz w|shv zrxog eh uhodwlyho| ohvv dwwudfwhg wr vxfk frqwudfwv ehfdxvh ri wkhlu kljkhu suredelolw| ri ghidxow1

Lq wkh prgho wkdw iroorzv/ zh zloo vkrz wkdw iru d uhjlrq ri wkh sdudphwhu vsdfh/ wkh xqltxh frpshwlwlyh

htxloleulxp lv d vhsdudwlqj htxloleulxp lq zklfk kljk0w|sh hqwuhsuhqhxuv srvw froodwhudo dqg duh qrw vfuhhqhg1

Lq wklv htxloleulxp/ wkh kljk w|shv wudgh dzd| surwhfwlrq iurp edg surmhfwv/ zklfk kdv d srvlwlyh vrfldo

ydoxh/ lq rughu wr dyrlg wkh wudqvihu ri vfuhhqlqj0frvw vxevlglhv iurp wkhpvhoyhv wr orz0w|sh hqwuhsuhqhxuv/

d wudqvihu zklfk kdv qr vrfldo0zhoiduh lpsolfdwlrqv1 Wkxv/ lq wklv uhjlrq wkh frpshwlwlyh htxloleulxp lv

lqh!flhqw1

Zh qrz surfhhg wr d suhflvh ghvfulswlrq dqg dqdo|vlv ri wkh prgho1

514 Prgho ghvfulswlrq

Vxssrvh wkhuh lv d frqwlqxxp ri hqwuhsuhqhxuv1 Hdfk hqwuhsuhqhxu fkrrvhv d surmhfw ri �{hg vl}h/ zklfk

iru vlpsolflw| lv qrupdol}hg wr 41 Hdfk surmhfw kdv rqh ri wzr srvvleoh txdolw| ohyhov= jrrg +J, dqg edg

+E,1 Wkh jrrg surmhfw sd|v [ A 3/ dqg wkh edg surmhfw sd|v 31 Lq rughu wr �qdqfh klv surmhfw hdfk

hqwuhsuhqhxu eruurzv iurp dw prvw rqh edqn1 Hqwuhsuhqhxuv kdyh dq rxwvlgh rswlrq wkdw sd|v 3> vr wkdw

wkh| zloo sduwlflsdwh rqo| li wkhlu h{shfwhg sd|r� lv qrq0qhjdwlyh1

Hdfk hqwuhsuhqhxu lv rqh ri wzr w|shv/ K dqg O/ zkr duh uhsuhvhqwhg lq wkh hfrqrp| lq sursruwlrqv �

dqg 4� �1 Wkh K0w|sh hqwuhsuhqhxuv kdyh d jrrg surmhfw zlwk suredelolw| SM > dqg O0w|sh hqwuhsuhqhxuv

kdyh d jrrg surmhfw zlwk suredelolw| Su ? SM 1 Hqwuhsuhqhxuv nqrz wkh ydoxh ri doo sdudphwhuv/ wkh| nqrz

wkhlu rzq w|sh/ exw wkh| gr qrw nqrz wkh txdolw| ri surmhfw wkdw wkh| kdyh1 Hqwuhsuhqhxuv duh ulvn0qhxwudo1

Wkhuh lv d frqwlqxxp ri edqnv/ zklfk duh shuihfwo| frpshwlwlyh dqg idfh d shuihfwo| hodvwlf vxsso| ri

ixqgv dw wkh lqwhuhvw idfwru �U ? [1 Edqnv duh ulvn0qhxwudo sur�w pd{lpl}huv1 Wkh| r�hu vwdqgdug ghew

frqwudfwv zlwk d uhtxluhg uhsd|phqw U dqg d uhtxluhg ohyho ri srvwhg froodwhudo1 Iru wkhlu frqwudfwv/ edqnv

fkrrvh ehwzhhq ixoo froodwhudo U dqg d sdudphwulfdoo| jlyhq plqlpdo froodwhudo ohyho ri N/ zklfk lv suhvxphg

wr eh vx!flhqw wr lqklelw prudo kd}dug rq wkh sduw ri wkh eruurzhuv1

Edqnv nqrz wkh ydoxhv ri doo prgho sdudphwhuv/ exw wkh| grq*w nqrz hlwkhu wkh w|sh ri wkhlu fuhglw

dssolfdqwv ru wkh txdolw| ri wkhlu surmhfwv1 Krzhyhu/ li wkh| vr fkrrvh/ edqnv fdq dvfhuwdlq wkh txdolw| ri

dq dssolfdqw*v surmhfw e| vfuhhqlqj lw dw d �{hg frvw ri V1

Ohw kU>Fl uhsuhvhqw d vwdqgdug ghew frqwudfw zlwk uhsd|phqw U dqg froodwhudo F @ N li plqlpdo

� 8 �



froodwhudo lv dffhswdeoh wr wkh edqn dqg F @ U li ixoo froodwhudo lv uhtxluhg1 Zh dvvxph wkdw doo vxfk

frqwudfwv duh ohjdoo| hqirufhdeoh1

Ohw \ ghqrwh wkh qhw sd|r� ri wkh surmhfw wr wkh hqwuhsuhqhxu/ �/ wkh sur�wv ri wkh edqn/ dqg s/ wkh

suredelolw| wkdw wkh surmhfw lv jrrg/ zlwk wkh vxevfulswv v dqg q lqglfdwlqj wkh suhvhqfh ru devhqfh ri

vfuhhqlqj1 Li d surmhfw lv vfuhhqhg e| wkh edqn/ wkhq lw zrxog eh dssuryhg dqg lpsohphqwhg rqo| li lw lv

jrrg/ wkrxjk wkh vfuhhqlqj frvw zrxog kdyh wr eh sdlg e| wkh edqn lq dq| fdvh1 Wkxv/ wkh hqwuhsuhqhxu*v

h{shfwhg sd|r� zrxog eh

\r @ S +[ �U,> +4,

dqg wkh edqn*v h{shfwhg sur�wv zrxog eh

�r @ S +U� �U,� V= +5,

Li d surmhfw lv qrw vfuhhqhg e| wkh edqn/ wkhq lwv dssurydo grhv qrw ghshqg rq lwv txdolw|1 Wklv lpsolhv wkdw/

li wkh surmhfw lv dssuryhg/ wkh hqwuhsuhqhxu*v h{shfwhg sd|r� zloo eh

\? @ S[ �U +6,

dqg wkh edqn*v h{shfwhg sur�wv zrxog eh

�? @ SU. +4� S ,F � �U= +7,

Ohw xv gh�qh wkh whup fuhglwzruwk| dv dssolhg wr d srwhqwldo eruurzhu wr phdq wkdw wkh h{shfwhg uhwxuq

wr wkh eruurzhu*v sodqqhg lqyhvwphqw lv juhdwhu wkdq wkh frvw ri fdslwdo/ �U1 Zh dvvxph=

D41 Doo hqwuhsuhqhxu w|shv duh fuhglwzruwk|1 Iru O0w|sh hqwuhsuhqhxuv/ wklv lpsolhv wkdw Su[ A �U> ru

[ A
�U

Su
> +8,

zklfk lq wxuq lpsolhv wkh dqdorjrxv htxdwlrqv iru K0w|shv dqg udqgrpo| vhohfwhg phpehuv ri dq|

pl{hg jurxsv dv zhoo1

D51 Wkh surfhvv ri vfuhhqlqj lv qrw revhuydeoh ru frqwudfwleoh1 Edqnv zloo qrw vfuhhq d surmhfw xqohvv wkh

gluhfw ehqh�w wr wkh edqn ri wkh lqirupdwlrq rewdlqhg h{fhhgv wkh vfuhhqlqj frvw1

D61 Vfuhhqlqj ri doo surmhfw sursrvdov lv h!flhqw1 Li lw lv h!flhqw wr vfuhhq wkh surmhfwv ri K0w|shv/ wkhq lw

pxvw eh h!flhqw wr vfuhhq wkh surmhfwv ri O0w|shv dv zhoo/ vr zh frqfhuq rxuvhoyhv rqo| zlwk K0w|shv1

Vfuhhqlqj fdq dyrlg wkh h{shfwhg vrfldo frvw ri ixqglqj edg surmhfwv/ zklfk iru K0w|sh hqwuhsuhqhxuv

lv +4� SM, �U shu surmhfw1 Wkhuhiruh/ wklv dvvxpswlrq lv htxlydohqw wr

V ? +4� SM, �U= +9,

D71 Wkh plqlpxp froodwhudo N wkdw edqnv uhtxluh wr vhfxuh d ordq lv vpdoo= N 9 �N ? �U/ zkhuh �N lv

gh�qhg e|

�N � +4�
�S

SM
, �U A 3= +:,

Wklv dvvxpswlrq zloo shuplw K0w|shv wr xvh kljkhu froodwhudo dv d phdqv ri vhsdudwlqj wkhpvhoyhv

iurp wkh O0w|shv1

� 9 �



D81 Vfuhhqlqj frvwv V duh vx!flhqwo| vpdoo wkdw/ zlwk plqlpdo froodwhudo N srvwhg/ edqnv �qg lw sur�wdeoh

wr vfuhhq wkh surmhfwv ri erwk hqwuhsuhqhxu w|shv1 Dv lq Dvvxpswlrq D6/ li iru edqnv lw lv rswlpdo wr

vfuhhq kljk0w|sh hqwuhsuhqhxuv/ lw lv dovr rswlpdo wr vfuhhq orz0w|sh hqwuhsuhqhxuv ru phpehuv ri d

pl{hg jurxs/ vr zh qhhg rqo| dsso| rxu uhtxluhphqw wr kljk w|shv1 Zlwk S vhw wr SM dqg F vhw

wr N/ +5, dqg +7, jlyh xv edqn sur�wv iurp K0w|shv zlwk dqg zlwkrxw vfuhhqlqj/ dqg zh �qg wkdw

dvvxpswlrq D8 lv htxlydohqw wr

V ? +4� SM,+ �U�N, � �V= +;,

Lqdvpxfk dv N ? �U/ zh nqrz wkdw �V A 31 Wkxv/ iru 3 9 V 9 �V/ edqnv �qg lw rswlpdo wr vfuhhq doo

surmhfwv/ zkhq wkh plqlpdo froodwhudo N lv srvwhg1

Qrwh wkdw +;, lpsolhv +9,/ vr wkdw whfkqlfdoo| vshdnlqj dvvxpswlrq D6 lv uhgxqgdqw1

515 Frpshwlwlyh Fuhglw0Pdunhw Htxloleuld

Dv looxvwudwhg lq Iljxuh 4 ehorz/ edqnv dqg hqwuhsuhqhxuv dfw dv iroorzv=

� Hdfk edqn r�huv d ordq frqwudfw/ zklfk vshfl�hv dq lqwhuhvw idfwru ru uhsd|phqw U dqg wkh dprxqw

ri uhtxluhg froodwhudo F1

� Hdfk hqwuhsuhqhxu dssolhv wr dw prvw rqh edqn iru wkh ixoo dprxqw ri wkh ghvluhg ordq14

� Edqnv vfuhhq wkhlu dssolfdqwv li wkh| fkrrvh wr gr vr1

� Edqnv dssuryh ru uhmhfw dssolfdwlrqv1

Banks offer
loan contracts.

Entrepreneurs
apply for loans.

Banks may
screen projects.

Banks approve or
reject applications.

Iljxuh 41 Wlph Olqh

4Zh gr qrw doorz dq hqwuhsuhqhxu wr dsso| wr wzr edqnv vlpxowdqhrxvo| ru dsso| wr dqrwkhu edqn diwhu wkh �uvw edqn dfwv
rq klv ordq dssolfdwlrq1 Fohduo|/ dq hqwuhsuhqhxu zrxog kdyh qr lqfhqwlyh wr dsso| wr dqrwkhu edqn li klv dssolfdwlrq zhuh
dssuryhg/ dv qr qhz lqirupdwlrq fdq eh iruwkfrplqj zlwklq wkh frqwh{w ri rxu prgho1 D uhmhfwhg dssolfdwlrq frxog uhvxow rqo|
iurp d qhjdwlyh vfuhhqlqj rxwfrph1 Exw qr edqn zrxog �qdqfh wkh surmhfw ri dq hqwuhsuhqhxu zkrvh ordq dssolfdwlrq lv nqrzq
wr kdyh ehhq suhylrxvo| uhmhfwhg1 Li edqnv vkduh lqirupdwlrq derxw ordq dssolfdwlrqv +dv zh dvvxph,/ wkhq hqwuhsuhqhxuv zloo
qrw dsso| wr dqrwkhu edqn xsrq uhmhfwlrq1
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Zh vd| wkdw d frqwudfw lv dgrswhg li lw kdv ehhq r�huhg/ dssolhg0iru/ dqg dssuryhg +zlwk ru zlwkrxw

vfuhhqlqj,1

D frpshwlwlyh fuhglw0pdunhw htxloleulxp lv gh�qhg dv d vhw ri dgrswhg ghew frqwudfwv wkdw phhw wkh

iroorzlqj frqglwlrqv=

H41 ]hur0sur�w frqglwlrq= Hdfk dgrswhg ghew frqwudfw hduqv }hur sur�wv iru wkh edqn1

H51 Qr hqwu|= Qr xqdgrswhg frqwudfw fdq eh ghvljqhg wkdw zrxog jhqhudwh erwk srvlwlyh edqn sur�wv dqg

srvlwlyh hqwuhsuhqhxu sd|r�v +ru/ htxlydohqwo|/ qrq0qhjdwlyh edqn sur�wv dqg srvlwlyh hqwuhsuhqhxuldo

sd|r�v1,

H61 Edqn udwlrqdolw|= Hdfk edqn*v vfuhhqlqj dqg dssurydo ghflvlrq lv sur�w0pd{lpl}lqj1

H71 Sduwlflsdwlrq frqvwudlqw= Hdfk dgrswhg ghew frqwudfw |lhogv d qrq0qhjdwlyh sd|r� wr wkh hqwuhsuhqhxu1

H81 Sd|r� pd{lpl}dwlrq= Hdfk dgrswhg ghew frqwudfw pd{lpl}hv wkh sd|r� ri wkh hqwuhsuhqhxu1

Zh qrz surfhhg wr ghprqvwudwh wkdw wkhuh lv d udqjh ri sdudphwhu ydoxhv iru zklfk vrph surmhfwv zloo

qrw eh vfuhhqhg lq htxloleulxp hyhq wkrxjk vfuhhqlqj zrxog eh h!flhqw1 Vr vxssrvh wkdw 
 lv d vhw ri

frqwudfwv dgrswhg lq htxloleulxp1 Zh zloo vd| wkdw d phpehu ri 
 lv dq K0frqwudfw li lw lv dgrswhg rqo| e|

K0w|sh hqwuhsuhqhxuv> wkdw lw lv dq O0frqwudfw li lw lv dgrswhg rqo| e| O0w|sh hqwuhsuhqhxuv> dqg wkdw lw lv

d S0frqwudfw li lw lv dgrswhg e| erwk w|shv ri hqwuhsuhqhxuv1 Zh vkrz=

Sursrvlwlrq 4 Rqo| wzr frq�jxudwlrqv ri 
 duh frqvlvwhqw zlwk wkh gh�qlwlrq ri frpshwlwlyh htxloleuld=

wkrvh frqwdlqlqj S0frqwudfwv rqo| dqg wkrvh frqwdlqlqj erwk K0 dqg O0frqwudfwv rqo|1 Frqvhtxhqwo|/ wkhuh

duh qr sduwldo0srrolqj htxloleuld1

Surri1 Zh nqrz/ dv lv vwdqgdug/ wkdw dq O0w|sh zrxog vwulfwo| suhihu dq| S0frqwudfw wr dq O0frqwudfw/
vr wkdw erwk fdqqrw frh{lvw lq htxloleulxp1 Ixuwkhupruh/ vxssrvh 
 frqwdlqv erwk dq K0frqwudfw dqg d

S0frqwudfw1 Wkhq/ zlwk d vx!flhqwo| vpdoo uhgxfwlrq lq wkh lqwhuhvw udwh ri wkh S0frqwudfw/ d edqn frxog

dwwudfw doo ri wkh hqwuhsuhqhxuv/ kdyh dq lqfuhdvhg sursruwlrq ri K0w|sh hqwuhsuhqhxuv dv frpsduhg wr wkdw

ri wkh S0frqwudfw/ dqg vr hduq d sur�w1 Exw wklv zrxog ylrodwh wkh qr0hqwu| htxloleulxp frqglwlrq H51 Lw

iroorzv wkdw d S0frqwudfw fdqqrw frh{lvw lq htxloleulxp zlwk phpehuv ri hlwkhu ri wkh rwkhu wzr fodvvhv1

Pruhryhu/ rxu dvvxpswlrqv lpso| wkdw doo hqwuhsuhqhxuv pxvw eh vhuyhg lq htxloleulxp/ rwkhuzlvh edqnv

frxog frqvwuxfw sur�wdeoh frqwudfwv wkdw zrxog dwwudfw wkh xqvhuyhg hqwuhsuhqhxuv/ dovr d ylrodwlrq ri H51

Wkxv/ 
 fdqqrw frqwdlq hlwkhu dq K0frqwudfw ru dq O0frqwudfw dorqh1
Zh qrz surfhhg wr fkdudfwhul}h edqnv* htxloleulxp frqwudfw r�huv dqg hqwuhsuhqhxuv* dssolfdwlrq gh0

flvlrqv1 Lq wkh iroorzlqj sursrvlwlrqv/ zh vkrz wkdw ghshqglqj rq wkh vl}h ri wkh vfuhhqlqj frvw V/ wklv

prgho jhqhudwhv hlwkhu d srrolqj ru d vhsdudwlqj htxloleulxp1 Uhodwlyho| vpdoo ydoxhv ri V ohdg wr d srrolqj

htxloleulxp/ ehfdxvh/ dv zh vkrz/ shqdowlhv sdlg e| wkh K0w|shv iru srrolqj zlwk wkh O0w|shv duh ghulyhg

rqo| iurp wkh vfuhhqlqj frvwv iru wkrvh O0w|shv zlwk xqvxffhvvixo surmhfwv1 Iru wkh dqdorjrxv uhdvrq/ odujh
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vfuhhqlqj frvwv zloo pdnh lw zruwkzkloh iru wkh K0w|shv wr vhsdudwh iurp wkh O0w|shv e| xvlqj pruh froodw0

hudo1 Zh zloo vkrz wkdw wkh wkuhvkrog eV ehwzhhq wkh lqwhuydo ri vfuhhqlqj frvwv zlwk srrolqj htxloleuld dqg

wkh lqwhuydo zlwk vhsdudwlqj htxloleuld lv gh�qhg e|

eV � +4� SM,

SM
�S �U> +<,

zkhuh �S @ �SM.+4��,Su1 Wkdw eV ? �V/ wkh xsshu erxqg iru V gh�qhg lqD8/ lv jxdudqwhhg e| dvvxpswlrq

D71

Dw wkh rxwvhw zh fdq vkrz wkdw

Sursrvlwlrq 5 Ghew frqwudfwv kdyh wkh iroorzlqj surshuwlhv=

d1 Edqnv zloo vfuhhq wkh sursrvhg surmhfwv ri frqwudfwv zlwk plqlpdo froodwhudo N/ exw qrw wkrvh zlwk

ixoo0froodwhudo U1

e1 Wkh rqo| plqlpdo0froodwhudo frqwudfw wkdw fdq srro doo hqwuhsuhqhxuv lq htxloleulxp lv k �U. 7

7�
> Nl1

f1 Wkh rqo| ixoo0froodwhudo frqwudfw wkdw fdq eh dgrswhg lq htxloleulxp lv k �U> �Ul1

g1 Wkh frqwudfw k �U. 7

7�
> Nl |lhogv d odujhu sd|r� wr K0w|sh hqwuhsuhqhxuv wkdq grhv k �U> �Ul zkhq V ? eV/

d vpdoohu sd|r� zkhq V A eV/ dqg wkh vdph sd|r� zkhq V @ eV1
Surri1 d1 Frqglwlrq D8 lpsolhv wkdw edqnv zloo vfuhhq zkhqhyhu wkh plqlpdo froodwhudo N lv srvwhg1

Krzhyhu/ vxssrvh edqnv vhw dq lqwhuhvw idfwru U dqg uhtxluh ixoo froodwhudo1 Wkhq/ li edqnv gr qrw vfuhhq/

wkh| hduq dq h{shfwhg sur�w ri U� �U zlwk fhuwdlqw|/ uhjdugohvv ri wkh vxffhvv ru idloxuh ri wkh xqghuo|lqj

surmhfw1 Lq wklv vlwxdwlrq/ lqirupdwlrq derxw surmhfw txdolw| lv xvhohvv wr wkh edqnv/ dqg lqdvpxfk dv

vfuhhqlqj lv frvwo|/ zh pd| frqfoxgh wkdw edqnv zloo qhyhu vfuhhq zkhq ixoo froodwhudo lv srvwhg1

e1 Zkhq doo hqwuhsuhqhxuv duh srrohg/ wkh rqo| plqlpdo0froodwhudo frqwudfw wkdw |lhogv }hur sur�wv wr

edqnv lv k �U. 7

7�
> Nl1

f1 Dq| ixoo0froodwhudo frqwudfw zlwk U A �U zrxog |lhog srvlwlyh sur�wv wr edqnv dqg wkxv zrxog eh uxohg

rxw lq htxloleulxp e| wkh }hur0sur�w frqglwlrq1 Dq| frqwudfw zlwk U ? �U zrxog orvh prqh| iru edqnv dqg

fdq eh uxohg rxw lq htxloleulxp dv zhoo1

g1 Iurp +6, dqg +4, zh vhh wkdw wkh sd|r� wr wkh K0w|sh hqwuhsuhqhxu iurp


�U> �U

�
> zklfk lv qhyhu

vfuhhqhg/ lv SM[ � �U/ zkhuhdv wkh sd|r� iurp k �U. 7

7�
> Nl/ zklfk lv dozd|v vfuhhqhg/ lv SM+[ � �U� 7

7�
,1

Lw lv vwudljkwiruzdug wr yhuli| wkdw wkh gl�huhqfh lq wkhvh wzr sd|r�v kdv wkh vdph vljq dv V � eV=
Qrz/ zh fdq vkrz=

Sursrvlwlrq 6 D xqltxh srrolqj htxloleulxp h{lvwv iru V lq wkh udqjh 3 9 V 9 eV1 Lq wkdw htxloleulxp/ doo

hqwuhsuhqhxuv dgrsw wkh plqlpdo0froodwhudo frqwudfw k �U. 7

7�
> Nl dqg doo sursrvhg surmhfwv zloo eh vfuhhqhg1

Qr srrolqj htxloleulxp h{lvwv iru V lq wkh udqjh eV ? V 9 �V=

Surri1 Zh vwduw e| qduurzlqj wkh udqjh ri srvvleoh srrolqj htxloleuld wr d vlqjoh fdqglgdwh1 Wkhq zh

vkrz wkdw wkh fdqglgdwh grhv lqghhg vdwlvi| doo ri wkh htxloleulxp frqglwlrqv1 Wkh �uvw lpsruwdqw srlqw lv
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wkdw rqo| wkrvh S0frqwudfwv wkdw vshfli| plqlpdo froodwhudo N fdq eh sduw ri d srrolqj htxloleulxp1 Wr vhh

wklv/ qrwh wkdw


�U> �U

�
/ zklfk e| Sursrvlwlrq 5f lv wkh rqo| ixoo0froodwhudo frqwudfw wkdw fdq eh dgrswhg lq

htxloleulxp/ |lhogv wkh sd|r� Su[� �U wr dq O0w|sh hqwuhsuhqhxu dqg }hur sur�wv wr wkh edqn/ zkhuhdv wkh

frqwudfw k 7-30

�u
> Nl/ zklfk lv dozd|v vfuhhqhg/ zrxog |lhog d sd|r� ri Su[ � �U. % wr wkh hqwuhsuhqhxu dqg

h{shfwhg edqn sur�wv ri +4�Su, �U�V�%/ zklfk e| +8, dqg +9, duh vwulfwo| srvlwlyh iru % vx!flhqwo| vpdoo1

Lw iroorzv wkdw/ lq d srrolqj htxloleulxp/ wkh frqwudfw


�U> �U

�
pxvw ylrodwh hlwkhu frqglwlrq H5 ru H81

Frqvhtxhqwo|/ dv fdqglgdwhv iru d srrolqj htxloleulxp/ zh qhhg wr frqvlghu rqo| wkrvh S0frqwudfwv wkdw
vshfli| plqlpdo froodwhudo N1 Exw wkh rqo| frqwudfw ri wkdw irup wkdw |lhogv }hur sur�wv wr edqnv zkhq doo

hqwuhsuhqhxuv duh vhuyhg lv k �U . 7

7�
> Nl1 Wkhuhiruh/ li wkhuh lv d srrolqj htxloleulxp/ wkh vhw ri dgrswhg

frqwudfwv pxvw eh ri wkh irup 
� � ik �U. 7

7�
> Nlj1

Qh{w/ zh vkrz wkdw 
� � ik �U . 7

7�
> Nlj lv d srrolqj htxloleulxp li dqg rqo| li 3 9 V 9 eV= Wkh }hur0

sur�w frqglwlrq H4 kdv douhdg| ehhq wdnhq lqwr dffrxqw e| Sursrvlwlrq 5e dqg 5f/ dqg wkh edqn udwlrqdolw|

frqglwlrq H6 e| Sursrvlwlrq 5d1 Sd|r� pd{lpl}dwlrq H8 lv wulyldoo| vdwlv�hg/ ehfdxvh 
� frqwdlqv rqo|

rqh frqwudfw1 Wkh sduwlflsdwlrq frqvwudlqw H7 uhtxluhv rqo| wkdw wkh frqwudfw k �U. 7

7�
> Nl |lhog d srvlwlyh

sd|r� wr hqwuhsuhqhxuv/ zklfk lv dozd|v wkh fdvh vlqfh rqo| jrrg surmhfwv duh ixqghg dqg edqnv mxvw euhdn

hyhq1

Dv iru qr0hqwu|/ H5/ zh pxvw fkhfn wkdw qr xqxvhg frqwudfw fdq jhqhudwh srvlwlyh edqn sur�wv dqg

dwwudfw vrph hqwuhsuhqhxuv dzd| iurp wkh srrolqj frqwudfw1 Exw dq| xqr�huhg frqwudfw vshfli|lqj plqlpdo

froodwhudo N dqg dq lqwhuhvw udwh U A �U . 7

7�
zrxog dwwudfw qr hqwuhsuhqhxu/ zkloh rqh zlwk U ? �U . 7

7�

zrxog dwwudfw doo hqwuhsuhqhxuv dw d orvv wr wkh edqn1 Vr frqvlghu xqr�huhg frqwudfwv vshfli|lqj ixoo froodwhudo

wkdw zrxog hduq qrq0qhjdwlyh sur�wv iru wkh edqn1 Dprqj wkhvh/ wkh frqwudfw prvw dgydqwdjhrxv wr wkh

hqwuhsuhqhxu lv


�U> �U

�
1 Exw wkh sd|r� ri



�U> �U

�
wr wkh K0w|sh hqwuhsuhqhxu lv SM[� �U dv frpsduhg zlwk

SM+[ � �U� 7

7�
, iurp wkh srrolqj frqwudfw/ dqg e| +<,/ wkh gl�huhqfh ehwzhhq wkhvh wzr txdqwlwlhv kdv wkh

vdph vljq dv V� eV1 Wklv phdqv wkdw 
 �U> �U
�
fdqqrw sur�wdeo| dwwudfw K0w|sh hqwuhsuhqhxuv dzd| iurp wkh

srrolqj frqwudfw iru V 9 eV/ vr wkdw wkh qr0hqwu| frqglwlrq lv frq�uphg wkhuh> krzhyhu/ wkh rssrvlwh lv wuxh

iru V A eV= Lw iroorzv lpphgldwho| wkdw 
� � ik �U. 7

7�
> Nlj lv d xqltxh srrolqj htxloleulxp iru V 9 eV dqg

wkdw wkhuh lv qr srrolqj htxloleulxp iru V A eV1
Qrwh wkdw eV 9 �V rqo| li N 9 �U+SM � �S ,@SM � �N1 Exw wklv lv suhflvho| wkh uhvwulfwlrq lpsrvhg e|

dvvxpswlrq D7 deryh dqg/ frqvhtxhqwo|/ wklv lv wkh uhohydqw sdudphwhu udqjh iru wklv surri1

Zh kdyh wkxv hvwdeolvkhg wkh h{lvwhqfh ri d xqltxh srrolqj htxloleulxp iru rqh sdudphwhu udqjh/ dqg zh

surfhhg wr hvwdeolvk wkh h{lvwhqfh ri d vhsdudwlqj htxloleulxp iru dqrwkhu sdudphwhu udqjh1

Sursrvlwlrq 7 D xqltxh vhsdudwlqj htxloleulxp h{lvwv iru V lq wkh udqjh eV 9 V 9 �V= Lq wkdw htxloleulxp/

K0w|sh hqwuhsuhqhxuv dgrsw wkh ixoo0froodwhudo frqwudfw k �U> �Ul/ dqg O0w|sh hqwuhsuhqhxuv dgrsw wkh plqlpdo0

froodwhudo frqwudfw k �U. 7

�u
> Nl1 Qr vhsdudwlqj htxloleulxp h{lvwv iru V lq wkh udqjh 3 9 V ? eV=

Surri1 Erwk w|shv ri hqwuhsuhqhxuv kdyh lghqwlfdo suhihuhqfhv iru frqwudfwv zlwklq wkh vhw ri doo K0

frqwudfwv dqg zlwklq wkh vhw ri doo O0frqwudfwv +qdpho|/ wkh| suhihu orzhu lqwhuhvw idfwruv wr kljkhu rqhv,1

Ixuwkhupruh/ O0w|shv kdyh pruh wr orvh iurp ixoo froodwhudo frqwudfwv wkdq K0w|shv gr/ ehfdxvh O0w|shv
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kdyh d kljkhu iudfwlrq ri edg surmhfwv1 Lw iroorzv wkdw dq| vhsdudwlqj htxloleulxp pxvw lqfoxgh dq K0

frqwudfw zlwk ixoo froodwhudo +dqg d uhodwlyho| orz lqwhuhvw idfwru,/ zklfk lv dgrswhg e| K0w|shv/ dqg dq

O0frqwudfw zlwk plqlpdo froodwhudo +dqg d uhodwlyho| kljk lqwhuhvw idfwru,/ zklfk lv dgrswhg e| O0w|shv1 E|

Sursrvlwlrq 5f/ wkhK0frqwudfw pxvw eh k �U> �Ul1 Dovr/ wkh O0frqwudfw pxvw eh k �U. 7

�u
> Nl/ zklfk lv wkh rqo|

plqlpdo0froodwhudo frqwudfw wkdw vdwlv�hv H4 zkhq dgrswhg e| rqo| O0w|sh hqwuhsuhqhxuv1 Wkxv/ zkhqhyhu d

vhsdudwlqj htxloleulxp h{lvwv/ wkh vhw ri dgrswhg frqwudfwv pxvw kdyh wkh irup 
7 � ik �U> �Ul> k �U. 7

�u
> Nlj

li wkh| duh wr vdwlvi| frqglwlrqv H4 dqg H61

Qh{w/ zh vkrz wkdw 
7 lv d frpshwlwlyh htxloleulxp iru eV 9 V 9 �V1 Wkh sduwlflsdwlrq frqvwudlqw H7

uhtxluhv wkdw erwk hqwuhsuhqhxu w|shv hduq qrq0qhjdwlyh sur�wv1 Iurp +6, zh vhh wkdw sd|r�v iru K0w|shv

zkr dgrsw k �U> �Ul duh SM[ � �U1 Wklv pxvw srvlwlyh e| dvvxpswlrq D4/ zklfk vwdwhv wkdw doo hqwuhsuhqhxuv

duh fuhglwzruwk|/ dqg H7 lv vdwlv�hg iru K0w|shv1 Iurp +4,/ zh kdyh wkdw sd|r�v iru O0w|shv zkr dgrsw

k �U . 7

�u
> Nl duh Su+[ � �U� 7

�u
,1 Exw e| +8,/ zh kdyh wkdw Su+[ � �U � 7

�u
, A +4� Su, �U� V/ dqg wkh

odwwhu lv srvlwlyh iru V 9 �V e| +9,/ dqg H7 lv vdwlv�hg iru O0w|shv1

Wkh sd|r�0pd{lpl}dwlrq frqglwlrq H8 iru O0w|shv uhtxluhv wkdw wkhlu sd|r�v zlwk k �U> �Ul eh qr juhdwhu
wkdq wkhlu sd|r�v zlwk k �U. 7

�u
> Nl/ l1h1 wkdw

Su[ � �U 9 Su+[ � �U� V

Su
,

zklfk uhgxfhv wr V 9 +4� Su, �U/ dqg wklv iroorzv iurp +9, iru doo V 9 �V1 Wkh sd|r�0pd{lpl}dwlrq frqglwlrq

iru K0w|shv uhtxluhv wkdw wkhlu sd|r� iurp k �U> �Ul eh qr ohvv wkdq wkhlu sd|r� iurp k �U. 7

�u
> Nl= Exw e|

Sursrvlwlrq 5g zh nqrz wkdw iru K0w|sh hqwuhsuhqhxuv/ k �U> �Ul grplqdwhv k �U . 7

7�
> Nl zkhq eV 9 V 9 �V/

dqg wkh odwwhu grplqdwhv k �U. 7

�u
> Nl/ zklfk kdv d kljkhu lqwhuhvw idfwru1

Lw uhpdlqv wr frqvlghu wkh qr0hqwu| frqglwlrq H5 iru V A eV1 Jlyhq wkdw k �U> �Ul lv dgrswhg lq wkh

fdqglgdwh htxloleulxp 
7 / wkh rqo| ixoo0froodwhudo frqwudfw wkdw fdq dwwudfw hqwuhsuhqhxuv lv kU>Ul zlwk
U ? �U/ exw vxfk d frqwudfw pxvw orvh prqh| iru edqnv1 Vlploduo|/ ehfdxvh k �U . 7

�u
> Nl lv dgrswhg lq


7/ dq| xqr�huhg frqwudfw zlwk plqlpdo froodwhudo N fdsdeoh ri dwwudfwlqj rqo| O0w|sh hqwuhsuhqhxuv zloo

dovr orvh prqh| iru wkh edqnv1 Vr �qdoo|/ ohw xv frqvlghu plqlpdo0froodwhudo frqwudfwv kU>Nl fdsdeoh ri

dwwudfwlqj K0w|sh hqwuhsuhqhxuv dv zhoo dv O0w|shv/ zkloh hduqlqj qrq0qhjdwlyh sur�wv iru wkh edqnv1 Ri

wkhvh/ wkh frqwudfw prvw dwwudfwlyh wr wkh hqwuhsuhqhxuv lv wkh srrolqj frqwudfw k �U . 7

7�
> Nl/ zklfk e|

Sursrvlwlrq 5g lv zhdno| grplqdwhg iru K0w|sh hqwuhsuhqhxuv e| k �U> �Ul zkhq eV 9 V 9 �V1 Wkxv qr hqwu| lv

vdwlv�hg iru eV 9 V 9 �V dqg 
7 lv dq htxloleulxp wkhuh1 Exw iru 3 9 V ? eV/ dqg iru % vx!flhqwo| vpdoo/ wkh

frqwudfw k �U . 7

7�
. %> Nl surylghv K0w|sh hqwuhsuhqhxuv zlwk d odujhu sd|r� wkdq grhv k �U> �Ul dqg |lhogv

srvlwlyh sur�wv wr edqnv1 Wklv phdqv wkdw qr0hqwu| idlov lq wklv uhjlrq/ dqg d vhsdudwlqj htxloleulxp fdqqrw

h{lvw wkhuh1

Wkh suhylrxv sursrvlwlrqv |lhog=

Sursrvlwlrq 8 Iru 3 9 V ? eV/ wkhuh lv d xqltxh frpshwlwlyh fuhglw0pdunhw htxloleulxp 
� � ik �U. 7

7�
> Nlj=

Lq wklv htxloleulxp/ erwk hqwuhsuhqhxuldo w|shv duh srrohg dqg doo sursrvhg surmhfwv duh vfuhhqhg1

Iru eV ? V 9 V/ wkhuh h{lvwv d xqltxh frpshwlwlyh fuhglw0pdunhw htxloleulxp 
7 � ik �U> �Ul> k �U. 7

�u
> Nlj1

Lq wklv htxloleulxp/ wkh wzr hqwuhsuhqhxuldo w|shv duh vhsdudwhg/ zlwk K0w|shv dgrswlqj k �U> �Ul dqg O0w|shv
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dgrswlqj k �U. 7

�u
> Nl= Rqo| wkh surmhfwv ri O0w|sh hqwuhsuhqhxuv duh vfuhhqhg1

Dw V @ eV/ erwk wkh srrolqj dqg vhsdudwlqj frpshwlwlyh fuhglw0pdunhw htxloleuld h{lvw1

Surri1 Sursrvlwlrq 4 uxohv rxw wkh h{lvwhqfh ri sduwldo srrolqj htxloleuld1 E| Sursrvlwlrq 6/ zh nqrz

wkdw d xqltxh srrolqj htxloleulxp h{lvwv rq ^3> eV,/ dqg e| Sursrvlwlrq 7 zh nqrz wkdw wkhuh duh qr vhsdudwlqj

htxloleuld wkhuh1 Wkh uhpdlqghu ri wkh �uvw sdudjudsk ri wkh fxuuhqw sursrvlwlrq lv lpsolhg e| Sursrvlwlrq

61 Wkh vhfrqg dqg wklug sdudjudskv duh ghprqvwudwhg dqdorjrxvo|1

Wkh pdlq uhvxow ri wkh sdshu qrz iroorzv lpphgldwho| iurp Dvvxpswlrq D6=

Fruroodu| 9 Iru eV ? V 9 �V/ wkh xqltxh frpshwlwlyh fuhglw0pdunhw htxloleulxp lv fkdudfwhul}hg e| lqvx!0

flhqw vfuhhqlqj1

Wkh lqwxlwlrq ehklqg wkhvh uhvxowv zdv h{sodlqhg lq wkh lqwurgxfwlrq wr wklv vhfwlrq/ exw zh uhfdslwxodwh

eulh | khuh1 Rq wkh rqh kdqg/ lq d vhsdudwlqj htxloleulxp/ ixoo froodwhudo uhtxluhphqwv surwhfw edqnv

frpsohwho| djdlqvw wkh ghidxow ri K0w|sh hqwuhsuhqhxuv/ vr wkdw edqnv kdyh qr lqfhqwlyh wr vfuhhq wkhlu

surmhfwv1 Rq wkh rwkhu kdqg/ zkhq vfuhhqlqj frvwv shu ordq dssolfdqw duh vx!flhqwo| kljk/ l1h1 zkhq

V A eV/ K0w|sh hqwuhsuhqhxuv kdyh dq lqfhqwlyh wr vhsdudwh iurp O0w|sh hqwuhsuhqhxuv1 Wklv lv ehfdxvh

vfuhhqlqj frvwv shu dssuryhg O0w|sh ordq dssolfdqw duh kljkhu wkdq dqdorjrxv frvwv shu dssuryhg K0w|sh

ordq dssolfdqw/ vr wkdw e| vhsdudwlqj iurp O0w|shv/ K0w|sh hqwuhsuhqhxuv fdq dyrlg sd|lqj d surudwhg vkduh

ri wkhvh kljkhu frvwv1 Lq rughu wr vhsdudwh/ K0w|sh hqwuhsuhqhxuv dgrsw wkh ixoo0froodwhudo frqwudfw k �U> �Ul
dqg wkxv irujr h!flhqw vfuhhqlqj1

Lw iroorzv wkdw zkhq vfuhhqlqj frvwv duh kljk/ olplwlqj wkh pd{lpxp dprxqw ri froodwhudo wkdw fdq

eh srvwhg lq ghew frqwudfwv +ru/ htxlydohqwo|/ olplwlqj wkhlu hqirufhdelolw| lq frxuw, pd| frqvwlwxwh dq

dssursuldwh sxeolf srolf|1 Iru lqvwdqfh/ li lq wklv prgho wkh pd{lpxp ohjdo froodwhudo wkdw fdq eh srvwhg

lq d ghew frqwudfw zhuh jlyhq e| wkh plqlpdo ohyho N/ edqnv zrxog r�hu dqg hqwuhsuhqhxuv zrxog dgrsw

rqo| wkh srrolqj frqwudfw k �U. 7

7�
> Nl/ zklfk zrxog ohdg edqnv wr vfuhhq doo surmhfwv1 Lq rwkhu zrugv/ wklv

uhjxodwlrq olplwlqj froodwhudo zrxog lqgxfh wkh vrfldoo| h!flhqw ohyho ri vfuhhqlqj1

516 Lqwhuphgldwh Ohyhov ri Froodwhudo

Lq wklv vhfwlrq zh vkrz wkdw rxu lqh!flhqf| uhvxow grhv qrw klqjh rq wkh dvvxpswlrq wkdw edqnv duh uhvwulfwhg

wr ghpdqg ixoo froodwhudo lq rughu wr vhsdudwh dprqj gl�huhqw hqwuhsuhqhxuldo w|shv1 Iru wkdw sxusrvh/ zh

prgli| wkh prgho ri wkh suhylrxv vhfwlrqv e| dvvxplqj wkdw edqnv fdq r�hu frqwudfwv vshfli|lqj hlwkhu wkh

plqlpxp froodwhudo N/ zkhuh dv deryh/ N 5 ^3> �N`/ dqg d kljk ohyho ri froodwhudo I / zkhuh I 5 + �N> �U`1

Qrwh wkdw vlqfh �U lv wkh frvw ri fdslwdo/ I ? �U lpsolhv wkdw d edqn r�hulqj d frqwudfw zlwk froodwhudo I

fdqqrw h{shfw wr euhdn hyhq lq wkh hyhqw ri ghidxow e| wkh eruurzhu1 Lq rwkhu zrugv/ zkhq I ? �U/ edqnv

fdqqrw ixoo| froodwhudol}h wkhlu ordqv1

Lq wklv vhwwlqj/ zh vkrz wkdw wkhuh lv d udqjh ri ydoxhv iru wkh kljk froodwhudo ohyho lq zklfk wkh pdunhw

htxloleulxp ihdwxuhv lqvx!flhqw vfuhhqlqj1 Pruh irupdoo|/
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Sursrvlwlrq : Wkhuh lv dq eI 5 ^ �N> �U, vxfk wkdw/ iru eI ? I 9 �U dqg eV ? V 9 �V/ d xqltxh frpshwlwlyh

fuhglw pdunhw htxloleulxp 
7 �
qG

7-

�M
� �3�M

�M
I>I

H
>
G
�U. 7

�u
> N

Hr
h{lvwv1 Lq wklv htxloleulxp/ wkh wzr

hqwuhsuhqhxuldo w|shv duh vhsdudwhg/ dqg rqo| wkh surmhfwv ri O0w|sh hqwuhsuhqhxuv duh vfuhhqhg1

Surri1 Ohw eI @ pd{i �N> �Ij/ zkhuh

�I @
SM �V � Su �U+4� SM,

SM � Su
A 3=

Iluvw zh vkrz wkdw iru eI ? I 9 �U dqg eV 9 V 9 �V/ 
7 lv wkh xqltxh vhsdudwlqj frpshwlwlyh fuhglw pdunhw

htxloleulxp1 Wkhq zh suryh wkdw qr srrolqj frpshwlwlyh htxloleulxp h{lvwv lq wklv sdudphwhu uhjlrq1

Dq| vhsdudwlqj htxloleulxp pxvw lqfoxgh d frqwudfw zlwk kljk froodwhudo I +dqg d orz lqwhuhvw idfwru,/

zklfk lv dgrswhg rqo| e| K0w|shv/ dqg d frqwudfw vshfli|lqj wkh plqlpxp froodwhudo N +dqg d kljk lqwhuhvw

idfwru,/ zklfk lv dgrswhg rqo| e| O0w|shv1 Ixuwkhupruh/ d vhsdudwlqj htxloleulxp fdq h{lvw rqo| li edqnv �qg

lw sulydwho| rswlpdo qrw wr vfuhhq wkh frqwudfw zlwk froodwhudo I 1 Rwkhuzlvh/ wkh surmhfwv ri hqwuhsuhqhxuv

dsso|lqj iru wklv frqwudfw zrxog eh ixqghg rqo| li irxqg wr eh jrrg/ froodwhudo I zrxog qhyhu eh uhsrvvhvvhg

lq htxloleulxp/ dqg wkh O0w|shv zrxog fkrrvh wr srro zlwk wkh K0w|shv1

Vr frqvlghu dq duelwudu| K0frqwudfw kU>I l1 D edqn wkdw r�huv wklv frqwudfw hduqv sur�wv htxdo wr

SM+U� �U,� V zlwk vfuhhqlqj/ dqg htxdo wr SMU. +4� SM,I � �U zlwkrxw vfuhhqlqj1 Lw iroorzv iurp +:,

dqg +<, wkdw wkh edqn zloo vwulfwo| suhihu qrw wr vfuhhq li I A �N dqg eV ? V/ vr wkdw vhsdudwlrq lv ihdvleoh1

Pruhryhu/ lq wkh devhqfh ri vfuhhqlqj/ wkh frqwudfw kUM > I l zlwk UM @
7-

�M
� �3�M

�M
I / lv wkh rqo| K0frqwudfw

wkdw vdwlv�hv wkh }hur0sur�w frqglwlrq H41 Iurp Sursrvlwlrq 5d/ zh nqrz wkdw dq| frqwudfw zlwk plqlpdo

froodwhudo N zloo eh vfuhhqhg lq htxloleulxp/ vr wkdw
G
�U. 7

�u
> N

H
fdq eh wkh rqo| O0frqwudfw wkdw vdwlv�hv

H41 Frqvhtxhqwo|/ li wkhuh lv d vhsdudwlqj htxloleulxp/ wkh vhw ri dgrswhg frqwudfwv pxvw eh ri wkh irup


7 �
q
kUM > I l >

G
�U. 7

�u
> N

Hr
=

Qh{w/ zh vkrz wkdw 
7 lv d vhsdudwlqj htxloleulxp li dqg rqo| li eI ? I 9 �U dqg eV ? V 9 �V1 Wr gr wklv/

zh qhhg wr yhuli| frqglwlrqv H5/ H7/ dqg H81 Sursrvlwlrq 7 lpsolhv wkdw O0w|sh hqwuhsuhqhxuv rewdlq d

srvlwlyh sd|r� iurp frqwudfw
G
�U. 7

�u
> N

H
dqg wkdw K0w|shv rewdlq d srvlwlyh sd|r� iurp kUM > I l >zklfk

surylghv wkhp zlwk wkh vdph h{shfwhg sd|r� k �U> �Ul1 Wkxv/ frqglwlrq H7 lv wulyldoo| vdwlv�hg e| wkh

fdqglgdwh vhsdudwlqj htxloleulxp 
7 1

Ohw xv qrz frqvlghu wkh sd|r�0pd{lpl}dwlrq frqglwlrq H81 Wkh O0w|sh hqwuhsuhqhxuv fdq rewdlq wkh

sd|r� Su

�
[ � �U� 7

�u

�
iurp

G
�U. 7

�u
> N

H
dqg Su +[ �UM, � +4 � Su,I li wkh| ghyldwh dqg dgrsw

kUM > I l1 Lw lv hdv| wr vkrz wkdw wkh iruphu sd|r� lv odujhu iru I A �I dqg V 5 ^3> �V`1 Vlploduo|/ K0w|sh

hqwuhsuhqhxuv hduq SM[ � �U iurp frqwudfw kUM > I l dqg SM
�
[ � �U� 7

�u

�
iurp frqwudfw

G
�U. 7

�u
> N

H
1

Djdlq/ zh fdq uhdglo| dvfhuwdlq wkdw wkh iruphu h{fhhgv wkh odwwhu iru V A eV1
Lw uhpdlqv wr frqvlghu wkh qr0hqwu| frqglwlrq H51 Jlyhq wkdw kUM > I l lv dgrswhg lq wkh fdqglgdwh

htxloleulxp 
7 / wkh rqo| kljk0froodwhudo frqwudfw wkdw fdq dwwudfw hqwuhsuhqhxuv lv kUM > I l zlwk U ? UM /

exw vxfk frqwudfw pxvw orvh prqh| iru wkh edqnv1 Olnhzlvh/ ehfdxvh
G
�U. 7

�u
> N

H
lv dgrswhg lq 
7 /

dq| xqr�huhg frqwudfw zlwk plqlpdo froodwhudo N wkdw dwwudfwv rqo| O0w|sh hqwuhsuhqhxuv zloo dovr orvh

prqh| iru wkh edqnv1 Wkxv/ zh qhhg rqo| frqvlghu frqwudfwv zlwk froodwhudo N wkdw dwwudfw erwk w|shv ri
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hqwuhsuhqhxuv dqg hduq qrqqhjdwlyh sur�wv iru edqnv1 Ri wkhvh/ wkh prvw dwwudfwlyh wr hqwuhsuhqhxuv lv

wkh srrolqj frqwudfw k �U . 7

7�
> Nl/ zklfk lv zhdno| grplqdwhg iru K0w|sh hqwuhsuhqhxuv e| kUM > I l zkhq

eV 9 V 9 �V1 Wkxv qr0hqwu| lv vdwlv�hg iru eV 9 V 9 �V> vr wkdw 
7 pxvw eh d xqltxh vhsdudwlqj frpshwlwlyh

htxloleulxp iru eI ? I 9 �U dqg eV ? V 9 �V1

Ilqdoo|/ zh surfhhg wr vkrz wkdw wkhuh lv qr srrolqj htxloleulxp lq wklv sdudphwhu uhjlrq1 Dv ehiruh/ rqo|

k �U. 7

7�
> Nl srrov erwk w|shv ri hqwuhsuhqhxuv dqg vdwlv�hv frqglwlrqv H6 dqg H4 Exw iru eV ? V 9 �V/ wkh

frqwudfw


�U. 7

7�
>N

�
|lhogv d vwulfwo| vpdoohu sd|r� wr K0w|sh hqwuhsuhqhxuv wkdq grhv frqwudfw kUM > I l1

Khqfh/ iru % vx!flhqwo| vpdoo/ kUM . %>I l surylghv K0w|sh hqwuhsuhqhxuv zlwk d odujhu sd|r� wkdq grhv

�U. 7

7�
>N

�
dqg |lhogv srvlwlyh sur�wv wr edqnv dv zhoo1 Lw iroorzv wkdw wkh qr0hqwu| frqglwlrq H5 idlov lq

wklv uhjlrq dqg wkdw wkhuh fdq eh qr srrolqj htxloleulxp iru V A �V1

6 Wkh Prqrsrolvwlf Edqnlqj Prgho

Vr idu/ zh kdyh frqvlghuhg wkh shuirupdqfh ri d shuihfwo| frpshwlwlyh fuhglw pdunhw1 Lq wklv vhfwlrq/ zh

irfxv rq d prqrsrolvwlf edqnlqj lqgxvwu| wr vkrz wkdw/ shukdsv vxusulvlqjo|/ pdunhw srzhu pdnhv lw srvvleoh

wr dfklhyh h!flhqf| lq rxu iudphzrun1

Iru d edqnlqj prqrsro|/ wkh htxloleulxp frqglwlrqv pxvw eh fkdqjhg1 Wkh edqnv* }hur0sur�w frqglwlrq

H4 dqg wkh qr0hqwu| frqglwlrq H5 duh uhsodfhg e| d edqn sur�w0pd{lpl}dwlrq frqglwlrq= li 
 lv wkh vhw ri

frqwudfwv dgrswhg lq htxloleulxp/ wkhq/ vxemhfw wr wkh htxloleulxp frqglwlrqv H6/ H7 dqg H8/ qr rwkhu vhw

ri frqwudfwv zrxog hduq juhdwhu sur�wv iru wkh edqn1 Zh fdq qrz vkrz=

Sursrvlwlrq ; Lq htxloleulxp/ iru 3 9 V 9 �V/ d prqrsro| edqn r�huv rqo| rqh frqwudfw k[>Nl dqg vfuhhqv

doo surmhfwv1 Wkxv/ d prqrsrolvwlf edqnlqj lqgxvwu| lv fkdudfwhul}hg e| h!flhqw vfuhhqlqj1

Surri1 Ehfdxvh Sursrvlwlrq 5d uhpdlqv ydolg lq wklv vhwwlqj/ wkh surmhfwv ri doo dssolfdqwv iru wkh

plqlpdo froodwhudo frqwudfw k[>Nl zloo eh vfuhhqhg/ dqg ordqv zloo eh dssuryhg rqo| zkhq wkrvh surmhfwv

duh jrrg1 Wkxv k[>Nl surylghv d }hur sd|r� wr erwk hqwuhsuhqhxuldo w|shv dqg vdwlv�hv hqwuhsuhqhxuv*

sduwlflsdwlrq frqvwudlqwv1 Edqn sur�wv ghulyhg iurp dq K0w|sh hqwuhsuhqhxu zkr dgrswv k[>Nl duh jlyhq
e|

�M+k[>Nl, @ SM+[ � �U,� V>

dqg iurp dq O0w|sh hqwuhsuhqhxu/ e|

�u+k[>Nl, @ Su+[ � �U,� V=

D prqrsro| edqn zrxog qrw r�hu d plqlpdo0froodwhudo frqwudfw kU>Nl zlwk U ? [/ ehfdxvh lw zrxog

hduq ohvv sur�wv iru wkh edqn wkdq k[>Nl grhv/ zkhuhdv d plqlpdo0froodwhudo frqwudfw zlwk U A [ zrxog

ylrodwh hqwuhsuhqhxuv* sduwlflsdwlrq frqvwudlqwv dqg zrxog qrw eh dgrswhg1 Wkxv/ k[>Nl lv wkh rqo| plqlpdo
froodwhudo frqwudfw wkdw fdq eh dgrswhg lq htxloleulxp1

Vr frqvlghu d ixoo froodwhudo frqwudfw ri wkh irup kU>Ul1 Zh vkrz wkdw dq| vxfk frqwudfw dgrswhg e|

d jlyhq hqwuhsuhqhxu zrxog |lhog d orzhu edqn sur�w wkdq k[>Nl grhv1 Dv lq wkh suhylrxv vhfwlrqv/ edqnv
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zloo kdyh qr lqfhqwlyh wr vfuhhq surmhfwv dvvrfldwhg zlwk ixoo0froodwhudo frqwudfwv1 Wkh prvw sur�wdeoh ixoo0

froodwhudo frqwudfw iru wkh edqn wkdw vdwlv�hv wkh sduwlflsdwlrq frqvwudlqw iru dq K0w|sh hqwuhsuhqhxu vhwv

U @ SM[/ zlwk sur�wv jlyhq e|

�M+kSM[>SM[l, @ SM[ � �U=

Olnhzlvh/ pd{lpxp edqn sur�wv iurp dq O0w|sh hqwuhsuhqhxu duh

�u+kSu[>Su[l, @ Su[ � �U=

Zh kdyh

�M+k[>Nl,��M+kSM[>SM[l, @ +4� SM, �U� V

dqg

�u+k[>Nl,��u+kSu[>Su[l, @ +4� Su, �U� V

E| +;,/ erwk h{suhvvlrqv duh vwulfwo| srvlwlyh iru V 9 �V1 Wkxv/ zlwk uhvshfw wr erwk hqwuhsuhqhxuldo w|shv/

wkh plqlpdo froodwhudo frqwudfw k[>Nl r�huv wkh prqrsro| edqn juhdwhu sur�wv wkdq dq| ixoo froodwhudo

frqwudfw grhv1 Zh pd| frqfoxgh wkdw lq htxloleulxp rqo| k[>Nl zloo eh r�huhg1
Wkh lqwxlwlrq ehklqg wklv uhvxow lv vwudljkwiruzdug1 Zh nqrz wkdw iru vfuhhqlqj frvwv lq wkh lqwhuydo

^3> �V`/ vfuhhqlqj doo surmhfwv pd{lpl}hv vrfldo vxusoxv1 Jlyhq wkdw wkh ghpdqg iru fdslwdo lv frpsohwho|

lqhodvwlf/ kljk lqwhuhvw udwhv gr qrw ohdg wr orzhu ohqglqj yroxphv/ dqg lqfuhdvhg lqwhuhvw udwhv vkliw uhqwv

iurp hqwuhsuhqhxuv wr wkh edqn zlwkrxw fdxvlqj dq| doorfdwlrq glvwruwlrq1 Khqfh/ wkh prqrsro| edqn lv deoh

wr dssursuldwh doo uhqwv jhqhudwhg lq wkh pdunhw dqg wkxv ixoo| lqwhuqdol}h wkh h!flhqf| jdlq wkdw ghulyhv

iurp vfuhhqlqj1 Frqvhtxhqwo|/ wkh prqrsro| edqn zloo dozd|v vfuhhq dqg ixqg rqo| wkrvh surmhfwv wkdw duh

irxqg wr eh jrrg1 E| h{wudfwlqj doo uhqwv wkurxjk kljk lqwhuhvw udwhv/ wkh prqrsro| zloo gr zhoo e| grlqj

jrrg1

Ri frxuvh/ wklv vwulnlqj uhvxow ghshqgv wr d odujh h{whqw rq rxu dvvxpswlrq wkdw wkh ghpdqg iru fuhglw

lv lqhodvwlf1 \hw/ hyhq li wkh ghpdqg iru fuhglw zhuh vrphzkdw hodvwlf/ d fhuwdlq dprxqw ri edqn pdunhw

srzhu pljkw eh h!flhqw lq wkh suhvhqfh ri dv|pphwulf lqirupdwlrq dqg qrqfrqwudfwleoh vfuhhqlqj/ ehfdxvh

pdunhw srzhu frxog jlyh wkh edqnv wkh lqfhqwlyh wkh| qhhg wr jhqhudwh ydoxdeoh lqirupdwlrq dw d frvw1

7 Wkh Zlghu Slfwxuh

Wkh dujxphqw r�huhg lq wklv sdshu kdv kljkoljkwhg d srwhqwldo gudzedfn ri froodwhudo surwhfwlrq= surwhfwlrq

pd| lqgxfh edqnv wr eh �od}|� dqg vfuhhq ordq dssolfdqwv lqvx!flhqwo|1 Lw lv zruwkzkloh wr vwhs edfn dqg

sodfh wklv dujxphqw lq shuvshfwlyh/ frqvlghulqj krz lw �wv lqwr wkh h{lvwlqj ghedwh rq wkh frvwv dqg ehqh�wv

ri froodwhudo dqg wkh ghjuhh ri surwhfwlrq wkdw vkrxog eh d�rughg wr fuhglwru uljkwv1

Wkh pdlq ehqh�w ri froodwhudo lq ghew frqwudfwv lv wr whpshu prudo kd}dug rq wkh ghewru*v vlgh1 Ghewruv

kdyh wkh lqfhqwlyh wr hqjdjh lq rssruwxqlvwlf ehkdylru dw wkhlu fuhglwruv* h{shqvh/ vxfk dv dvvhw vxevwlwxwlrq/

lqdghtxdwh vxsso| ri h�ruw dqg xqghulqyhvwphqw/ dv vkrzq e| P|huv +4<::,/ Vplwk dqg Zduqhu +4<:<,/ dqg

Vwxow} dqg Mrkqvrq +4<;8,/ dprqj rwkhuv1

Krzhyhu/ lqfhqwlyh sureohpv pd| dovr dulvh rq wkh fuhglwruv* vlgh1 Rq wkh rqh kdqg/ dv lq rxu prgho/

edqnv pd| odfn vx!flhqw lqfhqwlyhv wr vfuhhq dqg prqlwru wkhlu ghewruv dw wkh h!flhqw ohyho1 Rq wkh rwkhu
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kdqg/ lq wkh frqwh{w ri d g|qdplf prgho zlwk pxowlsoh fuhglwruv/ Udmdq dqg Zlqwrq +4<<8, vkrz wkdw d

edqn*v delolw| wr ghpdqg dgglwlrqdo froodwhudo zkhq wkh ghewru*v survshfwv ghwhulrudwh pd| udlvh wkh edqn*v

h{ dqwh lqfhqwlyhv wr prqlwru1 Wkhlu dujxphqw surfhhgv dv iroorzv1 Frpsduhg wr rwkhu fuhglwruv/ edqnv kdyh

d frpsdudwlyh dgydqwdjh lq prqlwrulqj wkh hqwuhsuhqhxu*v surmhfw/ dqg wkhuhiruh wr oltxlgdwh wkh surmhfw

zkhq wklqjv jr edgo|1 Krzhyhu/ lq rughu wr kdyh wkh lqfhqwlyh wr lqyhvw lq prqlwrulqj/ edqnv pxvw kdyh wkh

delolw| wr wdnh lqfuhdvhg froodwhudo zkhq wkh eruurzhu lv lq gl!fxow|/ dv wklv frqihuv h�hfwlyh sulrulw| wr wkh

edqn dw wkh oltxlgdwlrq vwdjh1 Exw wklv fdq eh dgydqwdjhrxv wr wkh rwkhu fuhglwruv dv zhoo/ vlqfh e| uhtxlulqj

dgglwlrqdo froodwhudo wkh edqn zloo lqgluhfwo| �vrxqg wkh dodup ehoo� dqg lqgxfh h!flhqw oltxlgdwlrq zklfk

zrxog qrw kdyh wdnhq sodfh rwkhuzlvh1

D eruurzhu*v zloolqjqhvv wr srvw froodwhudo fdq dovr frqyh| xvhixo lqirupdwlrq frqfhuqlqj klv w|sh lq

wkh frqwh{w ri dgyhuvh vhohfwlrq prghov= Ehvwhu +4<;8,/ Ehvdqnr dqg Wkdnru +4<;:d/ e,/ dqg Fkdq dqg

Wdknru +4<;:, vkrz wkdw wklv lqirupdwlrq fdq lpsuryh wkh doorfdwlrq ri fuhglw lq htxloleulxp/ whpshulqj

wkh sureohpv fuhdwhg e| dgyhuvh vhohfwlrq +looxvwudwhg e| Vwljolw} dqg Zhlvv/ 4<;4,1

Edfn rq rxu vlgh ri wkh ohgjhu/ rwkhuv ehiruh xv kdyh zduqhg djdlqvw wkh srwhqwldo vkruwfrplqjv ri

fuhglwruv* uholdqfh rq froodwhudo surwhfwlrq1 Vrph kdyh vwuhvvhg wkdw froodwhudo h{hpswlrqv plwljdwh wkh

frvw ri idloxuh dqg wkhuhe| udlvh hqwuhsuhqhxuldo lqfhqwlyhv wr wdnh ulvn dqg h{huw h�ruw/ zlwkrxw qhfhvvdulo|

lqfuhdvlqj wkh edqnuxswf| udwh=

Vrph vwdwhv kdyh jhqhurxv krxvhkrog h{hpswlrqv iru lqvroyhqw ghewruv/ rwkhuv fklqw}| rqhv1

Lq wkh iruphu vwdwhv/ wkh ulvn ri hqwuhsuhqhxuvkls lv uhgxfhg ehfdxvh wkh frvw ri idloxuh lv ohvv/

exw lqwhuhvw udwhv duh kljkhu ehfdxvh ghidxow lv pruh olnho| dqg wkh fuhglwru*v srvlwlrq lq wkh

hyhqw ri ghidxow lv zhdnhu1 Dqg qrwh wkdw kljkhu lqwhuhvw udwhv pdnh ghidxow doo wkh pruh olnho|1

Fxwwlqj wkh rwkhu zd|/ krzhyhu/ lv wkh idfw wkdw lq wkh orz0h{hpswlrq vwdwhv ohqghuv* ulvn lv ohvv/

zklfk lqgxfhv ohqghuv wr pdnh pruh ulvn| ordqv/ l1h1/ ordqv olnholhu wr hqg lq edqnuxswf|1 Lw lv

wkhuhiruh xqfohdu dv d wkhruhwlfdo sursrvlwlrq zkhwkhu wkhuh zloo eh pruh edqnuxswflhv lq wkh

kljk0h{hpswlrq vwdwhv ru lq wkh orz0h{hpswlrq rqhv1 ^Srvqhu/ 4<<5/ s1 733`

Rqh pd| remhfw wkdw idloxuh frvw plwljdwlrq lv ehwwhu ohiw wr sulydwh frqwudfwlqj dqg uhqhjrwldwlrq lq fdvh

ri eruurzhu*v glvwuhvv wkdq wr ohjdo olplwdwlrqv rq wkh dprxqw ri froodwhudo zklfk fdq eh ohjdoo| sohgjhg1

Krzhyhu/ wkhuh duh uhdvrqv wr eholhyh wkdw sulydwh frqwudfwlqj fdq uhvxow lq ixqglqj ri h{fhvvlyho| ulvn|

surmhfwv uhodwlyho| wr wkh vrfldoo| h!flhqw ohyho/ dqg froodwhudo h{hpswlrqv fdq fruuhfw wklv eldv1 Lq wklv

sdshu zh kdyh surylghg rqh vxfk uhdvrq +lqvx!flhqw vfuhhqlqj e| edqnv,/ exw wkhuh duh rwkhuv wrr1 Li

hqwuhsuhqhxuv duh ryhu0rswlplvwlf derxw wkhlu suredelolw| ri vxffhvv/ wkh srvvlelolw| ri srvwlqj froodwhudo

lqfuhdvhv wkhlu delolw| wr rewdlq ixqglqj iru xqzruwk| surmhfwv e| lqvxodwlqj edqnv iurp wkhlu grzqvlgh ulvn

+vhh Pdqryh dqg Sdglood +4<<;,,1 Pruhryhu/ li eruurzhuv duh lqvxuhg e| vrfldo vhfxulw| ru vrph rwkhu vrfldo

�vdihw| qhw�/ wkh| kdyh dq lqfhqwlyh wr lqyhvw lq h{fhvvlyho| ulvn| surmhfwv dqg edqnv pd| kdyh qr lqfhqwlyh

wr uhvwudlq ru prqlwru wkhp zkhq wkh| duh ixoo| surwhfwhg e| froodwhudo1 Mdfnvrq +4<;9, kdv pdgh wklv srlqw

yhu| h�hfwlyho|=

Li wkhuh zhuh qr uljkw ri glvfkdujh/ dq lqglylgxdo zkr orvw klv dvvhwv wr fuhglwruv pljkw

uho| lqvwhdg rq vrfldo zhoiduh surjudpv1 Wkh h{lvwhqfh ri wkrvh surjudpv pljkw lqgxfh klp wr

� 49 �



xqghuhvwlpdwh wkh wuxh frvw ri klv ghflvlrqv wr eruurz1 Lq frqwudvw/ glvfkdujh lpsrvhv pxfk

ri wkh ulvn ri loo0dgylvhg fuhglw ghflvlrqv/ qrw rq vrfldo lqvxudqfh surjudpv/ exw rq fuhglwruv1

Wkh dydlodelolw| ri xqolplwhg qrq0zdlydeoh uljkw ri glvfkdujh lq edqnuxswf| wkhuhiruh hqfrxudjhv

fuhglwruv wr srolfh h{whqvlrqv ri fuhglw dqg wkxv plqlpl}hv wkh prudo kd}dug fuhdwhg wr vdihw|0

qhw surjudpv1 Ehfdxvh fuhglwruv fdq prqlwru ghewruv dqg duh iuhh wr judqw ru zlwkkrog fuhglw/

wkh glvfkdujh v|vwhp frqwdlqv d exlow0lq fkhfnlqj phfkdqlvp1 Wkh lpsruwdqfh ri hqfrxudjlqj

fuhglwru prqlwrulqj lq d vrflhw| wkdw surylghv rwkhu vdihw| qhwv pd| khos h{sodlq zk| wkh uljkw

ri glvfkdujh lv qrw zdlydeoh1 ^Mdfnvrq/ 4<;9`

Wkh ghedwh derxw wkh surv dqg frqv ri froodwhudo h{hpswlrqv lv sduw ri wkh zlghu ghedwh derxw wkh

edodqfh wr eh vwuxfn ehwzhhq wkh surwhfwlrq ri fuhglwru uljkwv dqg wkh vdihjxdug ri ghewru lqfhqwlyhv1 Wklv

ghedwh lv hvshfldoo| lqwhqvh lq frqqhfwlrq zlwk wkh srvvleoh uhirup ri edqnuxswf| surfhgxuhv lq wkh Xqlwhg

Vwdwhv1

Rqh ri wkh fhqwudo lvvxhv lq wkdw ghedwh kdv ehhq wkh h{whqw wr zklfk wkh sulrulw| ri vhfxuhg fuhglwruv

vkrxog eh suhvhuyhg/ ru udwkhu ghyldwlrqv iurp devroxwh sulrulw| vkrxog eh doorzhg/ dv gh idfwr kdsshqv lq wkh

frqwh{w ri wkh Fkdswhu 44 surfhgxuh lq wkh XV1 Zkloh vrph dqdo|vwv vwdxqfko| ghihqg devroxwh sulrulw| dv d

suhuhtxlvlwh wr fkhds dqg dexqgdqw ixqglqj wr hqwuhsuhqhxuv/ Ehefkxn dqg Slfnhu +4<<:/ 4<<;, kdyh srlqwhg

rxw wkdw ghyldwlrqv iurp devroxwh sulrulw| udlvh wkh lqfhqwlyhv ri rzqhu0pdqdjhuv wr pdnh lqyhvwphqwv lq

pdqdjhuldo kxpdq fdslwdo1 Vxfk ghyldwlrqv pd| dovr uhgxfh pdqdjhuv* lqfhqwlyhv wr fkrrvh surmhfwv iru

zklfk wkhlu lqsxw lv hvvhqwldo dv d phdqv ri hqwuhqfklqj wkhpvhoyhv lq wkhlu srvlwlrqv1 Vlploduo|/ Ehunrylwfk/

Lvudho dqg ]hqghu +4<<:, dujxh wkdw rswlpdo edqnuxswf| odz pxvw dovr wdnh lqwr dffrxqw wkh lqfhqwlyhv ri

pdqdjhuv wr lqyhvw lq �up0vshfl�f kxpdq fdslwdo +wkh| sursrvh dq dxfwlrq phfkdqlvp wkdw lv eldvhg lq

idyru ri wkh pdqdjhphqw whdp1,

D vlplodu wudgh0r� lv suhvhqw lq wkh txhvwlrq ri zkhwkhu ru qrw ghewruv vkrxog eh iuhhg iurp wkhlu uhvlgxdo

xqsdlg reoljdwlrqv dw wkh hqg ri d edqnuxswf| surfhgxuh1 Rq wkh rqh kdqg/ vxfk ghew glvfkdujh uhgxfhv wkh

h{whqw wr zklfk fuhglwruv fdq uhfrxs wkhlu ghew1 Exw rq wkh rwkhu/ glvfkdujh holplqdwhv wkh shuyhuvh h�hfw

rq wkh ghewru*v lqfhqwlyhv fdxvhg e| wkh �ghew ryhukdqj�1 Lq frpphqwlqj rq fxuuhqw sursrvdov wr uhvwulfw

dffhvv wr wkh uhodwlyho| ohqlhqw XV edqnuxswf| surfhgxuh/ Wkh Hfrqrplvw ylylgo| sruwud|v wklv wudgh0r�=

Rq wkh idfh ri lw/ wkh hfrqrplf fdvh iru jlylqj ghewruv h{whqvlyh surwhfwlrq lv hdvlo| glvplvvhg1

Rwkhu wklqjv htxdo/ wkh hdvlhu lw lv iru d eruurzhu wr hvfdsh iurp lwv reoljdwlrqv wr sd| lqwhuhvw

dqg/ xowlpdwho|/ uhsd| d ordq/ wkh pruh olnho| lw lv wkdw fuhglwruv zloo orvh vrph ri wkh prqh|

wkh| ohqg/ dqg vr wkh ohvv zloolqj wkh| zloo eh wr h{whqg fuhglw1 Ohvv sohqwlixo fuhglw phdqv ohvv

hfrqrplf dfwlylw|1 Djdlqvw wklv vkrxog eh vhw lpsruwdqw ehqh�wv wkdw fdq uhvxow iurp edqnuxswf|

odz/ vd|v Odzuhqfh Dxvxeho 111 Zkhq vrphrqh lv wrr ghhso| lq ghew/ kh pd| kdyh olwwoh lqfhqwlyh

wr zrun/ ru/ dw ohdvw/ wr gr dq| zrun wkdw lv ohjdo/ dv dq| lqfrph hduqhg zloo kdyh wr jr wr

fuhglwruv1 Iuhh klp iurp klv ghewv dq klv lqfhqwlyhv wr zrun +ohjdoo|, duh uhvwruhg1 Lq d vhqvh/

wkh uljkw wr jr exvw lv dq lqvxudqfh srolf| djdlqvw �qdqfldo glvdvwhu1� ^Wkh Hfrqrplvw/ Mxo| 7wk/

4<<;/ s1 ;8`

Wklv lqvxudqfh dvshfw ri ohqlhqw ghewru wuhdwphqw lv sduwlfxoduo| lpsruwdqw lq kljk0ulvn/ lqqrydwlyh
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vhfwruv/ zkhuh hqwuhsuhqhxuldo vxffhvv fdqqrw eh hdvlo| rewdlqhg zlwkrxw d suhylrxv vwulqj ri idloxuhv1 Lq

U)G0lqwhqvlyh lqgxvwulhv/ wkhuh lv riwhq frqvlghudeoh ohduqlqj ydoxh wr idloxuhv/ vr wkdw lq wkh suhvhqfh ri

fdslwdo pdunhw lpshuihfwlrqv/ ohqlhqw wuhdwphqw dqg lpphgldwh uhkdelolwdwlrq ri ghidxowlqj eruurzhuv fdq

surylgh hqwuhsuhqhxuv zlwk fuxfldo �lqvxudqfh� djdlqvw exvlqhvv idloxuh 1 Lq idfw/ wkh Hxurshdq Frpplvvlrq/

lq lwv Dsulo 4<<; uhsruw Ulvn Fdslwdo= D Nh| wr Mre Fuhdwlrq lq Hxursh/ lv sursrvlqj sodqv wr pdnh Hxurshdq

edqnuxswf| odzv pruh ohqlhqw +forvhu wr wkh fxuuhqw XV vwdqgdug,/ suhflvho| wr hqfrxudjh pruh lqqrydwlyh

Hxurshdq hqwuhsuhqhxuvkls1

Lq frqfoxvlrq/ erwk wkh olwhudwxuh dqg wkh srolf| ghedwh kljkoljkw wkdw/ zkloh surwhfwlqj fuhglwru uljkwv

erwk yld froodwhudo dqg lq edqnuxswf| surfhgxuhv lv hvvhqwldo iru wkh dydlodelolw| ri fkhds fuhglw/ wkhuh duh

vrxqg h!flhqf| uhdvrqv wr dyrlg sxvklqj wklv surwhfwlrq wrr idu/ dqg lqvwhdg vwulnh d fduhixo edodqfh zlwk

wkh surwhfwlrq ri ghewruv* uljkwv1 Rxu dujxphqw wkdw xqihwwhuhg uholdqfh rq froodwhudo pd| ohdg edqnv wr

xqghulqyhvw lq vfuhhqlqj dqg doorfdwh vrfldo uhvrxufh lqh!flhqwo| vkrxog eh vhhq dv d ixuwkhu dujxphqw lq

wklv gluhfwlrq1

8 Frqfoxvlrqv

Lq wklv sdshu zh kdyh vkrzq wkdw zkhq edqnv ehkdyh frpshwlwlyho|/ lq wkh suhvhqfh ri dv|pphwulf lqirupd0

wlrq wkh xvh ri froodwhudo lq ghew frqwudfwv pd| uhgxfh wkh vfuhhqlqj h�ruw ri edqnv ehorz lwv vrfldoo| h!flhqw

ohyho/ ohdglqj wkhp wr ixqg wrr pdq| zruwkohvv lqyhvwphqw surmhfwv1 Wklv lqh!flhqf| fdq eh whpshuhg ru

holplqdwhg e| xvh ri froodwhudo h{hpswlrqv1 Lq wkh zlghu shuvshfwlyh ri wkh fxuuhqw frqwuryhuv| derxw wkh

ghvludeoh ghjuhh ri fuhglwru0uljkwv surwhfwlrq/ rxu sdshu surylghv dq dgglwlrqdo dujxphqw wr wkh uhdvrqv vr

idu dggxfhg iru olplwlqj fuhglwru uljkwv1 Lq idfw/ wkh qhhg wr edodqfh wkh surwhfwlrq ri fuhglwru uljkwv/ rq

wkh rqh kdqg/ zlwk wkh surprwlrq ri hqwuhsuhqhxuldo dfwlylw| dqg wkh pdlqwhqdqfh ri txdolw| vwdqgdugv iru

lqyhvwphqw surmhfwv/ rq wkh rwkhu/ lv dq lvvxh wkdw lv fhqwudo wr wkh fxuuhqw ghedwh rq edqnuxswf| odz qrz

wdnlqj sodfh rq erwk vlghv ri wkh Dwodqwlf1
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Eleolrjudsk|

Djklrq/ Sklolssh dqg Sdwulfn Erowrq +4<<5,/ �Dq Lqfrpsohwh Frqwudfwv Dssurdfk wr Ilqdqfldo Frqwudfw0
lqj/� Uhylhz ri Ilqdqfldo Vwxglhv 8<+6,/ Mxo|/ 7:60<71

Dovwrq/ Ohh +4<;7,/ �Idup Iruhforvxuh Prudwrulxp Ohjlvodwlrq= D Ohvvrq iurp wkh Sdvw/� Dphulfdq
Hfrqrplf Uhylhz :7/ Mxqh/ 77808:1

Ehunrylwfk/ Hod}du/ Urqhq Lvudho dqg Mdlph I1 ]hqghu +4<<:,/ �Rswlpdo Edqnuxswf| Odz dqg Ilup0Vshfl�f
Lqyhvwphqwv/� Hxurshdq Hfrqrplf Uhylhz 74+608,/ Dsulo/ 7;:0<:1

Ehefkxn/ Oxflhq Du|h/ dqg Udqgdo F1 Slfnhu +4<<:,/ �Wkh Xqhdv| fdvh iru wkh Sulrulw| ri Vhfxuhg Fodlpv
lq Edqnuxswf|= Ixuwkhu Wkrxjkwv dqg D Uhso| wr wkh Fulwlfv/� Kduydug Odz Vfkrro Glvfxvvlrq Sdshu
Qr1 557/ Qryhpehu1

Ehefkxn/ Oxflhq Du|h/ dqg Udqgdo F1 Slfnhu +4<<;,/ �Edqnuxswf| Uxohv/ Pdqdjhuldo Hqwuhqfkphqw/ dqg
Ilup0Vshfl�f Kxpdq Fdslwdo/� Mrxuqdo ri Odz dqg Hfrqrplfv/ iruwkfrplqj1

Ehvdqnr/ Gdylg/ dqg Dqmdq Y1 Wkdnru +4<;:d,/ �Froodwhudo dqg Udwlrqlqj= Vruwlqj Htxloleuld lq Prqrs0
rolvwlf dqg Frpshwlwlyh Fuhglw Pdunhwv/� Lqwhuqdwlrqdo Hfrqrplf Uhylhz 5;/ 9:40;<1

Ehvdqnr/ Gdylg/ dqg Dqmdq Y1 Wkdnru +4<;:d,/ �Frpshwlwlyh Htxloleuld lq wkh Fuhglw Pdunhw xqghu
Dv|pphwulf Lqirupdwlrq/� Mrxuqdo ri Hfrqrplf Wkhru| 75/ 49:0;51

Ehvwhu/ Khopxw +4<;8,/ �Vfuhhqlqj yv1 Udwlrqlqj lq Fuhglw Pdunhwv zlwk Lpshuihfw Lpirupdwlrq/� Dphul0
fdq Hfrqrplf Uhylhz :8/ ;830881

Fkdq/ \10V1/ dqg Dqmdq Y1 Wkdnru +4<;:,/ �Froodwhudo dqg Frpshwlwlyh Htxloleuld zlwk Prudo Kd}dug dqg
Sulydwh Lqirupdwlrq/� Mrxuqdo ri Ilqdqfh 75/ 6780971

Jurss/ Uhlqw/ Mrkq Nduo Vfkro} dqg Plfkhooh Zklwh +4<<:,/ �Shuvrqdo edqnuxswf| dqg fuhglw vxsso| dqg
ghpdqg/� Txduwhuo| Mrxuqdo ri Hfrqrplfv F[LL+4,/ Iheuxdu|/ 54:0841

Mdfnvrq/ Wkrpdv +4<;9,/ Wkh orjlf dqg olplwv wr edqnuxswf|1 Ervwrq= Olwwoh Eurzq1

Kduw/ Rolyhu +4<<8,/ Ilupv/ Frqwudfwv/ dqg Ilqdqfldo Vwuxfwxuh1 R{irug= Foduhqgrq Suhvv1

Od Sruwd/ Udidho/ Ioruhqflr Orsh}0gh0Vlodqhv/ Dqguhl Vkohlihu dqg Urehuw Z1 Ylvkq| +4<<:,/ �Ohjdo Gh0
whuplqdqwv ri H{whuqdo Ilqdqfh/� Mrxuqdo ri Ilqdqfh 85+6,/ Mxo|/ 44640831

Od Sruwd/ Udidho/ Ioruhqflr Orsh}0gh0Vlodqhv/ Dqguhl Vkohlihu dqg Urehuw Z1 Ylvkq| +4<<;,/ �Odz dqg
Ilqdqfh �/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ iruwkfrplqj1

Pdqryh/ Plfkdho dqg D1 Mrujh Sdglood +4<<;,/ �Edqnlqj +Frqvhuydwlyho|, zlwk Rswlplvwv/� pdqxvfulsw/
FHPIL/ Dsulo1

P|huv/ Vwhzduw +4<::,/ �Ghwhuplqdqwv ri Frusrudwh Eruurzlqj/� Mrxuqdo ri Ilqdqfldo Hfrqrplfv 8/ 4780
:81

Srvqhu/ Ulfkdug D1 +4<<5,/ Wkh Hfrqrplf Dqdo|vlv ri Odz/ 7wk Hglwlrq1 Ervwrq= Olwwoh Eurzq1

Udmdq/ Udjkxudp dqg Dqguhz Zlqwrq +4<<8,/ �Fryhqdqwv dqg Froodwhudo dv Lqfhqwlyhv wr Prqlwru/� Wkh
Mrxuqdo ri Ilqdqfh O+7,/ Vhswhpehu/ 44460791

Vwljolw}/ Mrvhsk H1 dqg Dqguhz Zhlvv +4<;4,/ �Fuhglw Udwlrqlqj lq Pdunhwv zlwk Lpshuihfw Lqirupdwlrq/�
Dphulfdq Hfrqrplf Uhylhz :4/ 6<607431

Vwxow}/ Uhqì P1/ dqg Khuehuw Mrkqvrq +4<;8,/ �Dq Dqdo|vlv ri Vhfxuhg Ghew/� Mrxuqdo ri Ilqdqfldo
Hfrqrplfv 47/ 8340551
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