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4 Lqwurgxfwlrq

Prvw roljrsro| prghov ri eduulhuv wr hqwu| lpsrvh d whpsrudo dv|pphwu| ehwzhhq �upv1

Lq wkh vlpsohvw iudphzrun/ rqh �up hqmr|v dq lqfxpehqf| srvlwlrq zkloh dqrwkhu wdnhv xs

wkh uroh ri wkh hqwudqw1 Sulru wr srwhqwldo hqwu|/ wkh lqfxpehqw kdv d prqrsro| srvlwlrq1

H{rjhqrxv idfwruv xvxdoo| h{sodlq wkh whpsrudo dv|pphwu|1 Wkh lqfxpehqw hqwhuhg wkh

pdunhw hduo|/ srvvleo| ehfdxvh ri lwv whfkqrorjlfdo ohdg1 Wklv whpsrudo dv|pphwu| doorzv

wkh hvwdeolvkhg �up wr dffxpxodwh d vx!flhqw dprxqw ri �fdslwdo� lq rughu �wr olplw wkh

hqwu| ri rwkhu �upv ru hyhq wr pdnh wkhlu hqwu| xqsur�wdeoh� +Wluroh +4<;;,/ s1648,1 Lq

wklv zd|/ wkh hvwdeolvkhg �up fdq rswlpdoo| wdnh dgydqwdjh ri lwv lqfxpehqf| srvlwlrq

e| fuhdwlqj eduulhuv wr hqwu| olplwlqj ru hyhq suhyhqwlqj frpshwlwlrq1

Wkh lpsruwdqfh ri g|qdplf prghov ri roljrsro| uhodwhg wr hqwu| eduulhuv dqg dffrp0

prgdwlrq fdqqrw eh ryhuvwdwhg1 Krzhyhu/ riwhq �upv frpshwh iru lqfxpehqf| srvlwlrqv1

Dv d uhvxow/ wkh h{rjhqrxv whpsrudo dv|pphwu| ehwzhhq lqfxpehqw dqg hqwudqw lv de0

vhqw1 Lq wklv sdshu/ zh ghsduw iurp wklv h{rjhqrxv dv|pphwu| dqg irfxv rq wkh vwudwhjlf

h�hfwv zkhq lqfxpehqw dqg hqwudqw vwdwxv dulvhv hqgrjhqrxvo|1 Lq d wzr0shulrg gxrsro|

prgho/ zh vkrz wkdw dq hqgrjhqrxv whpsrudo dv|pphwu| uhvxowv lq lqfxpehqw �upv

kdylqj dq lqfhqwlyh wr orzhu ixwxuh eduulhuv wr hqwu|1 E| orzhulqj eduulhuv/ frpshwlwlrq

ehwzhhq �upv iru vhuylqj wkh �uvw0shulrg pdunhw dqg wdnlqj xs wkh uroh dv lqfxpehqw

lq wkh vhfrqg shulrg lv vhulrxvo| uhgxfhg1 Wkh edvlf lqwxlwlrq ehklqg wklv uhvxow lv wkdw

orzhulqj ixwxuh hqwu| eduulhuv lqfuhdvhv dq hqwudqw*v vhfrqg0shulrg sur�wv1 Ilupv udwlr0

qdoo| dqwlflsdwh wkdw orzhu ixwxuh hqwu| eduulhuv jhqhudwh kljkhu sur�wv iurp hqwu|1 Lq rxu

prgho/ sur�wdeoh hqwu| uhvxowv iurp vx!flhqwo| khwhurjhqhrxv frqvxphu vzlwfklqj frvwv

dqg �upv* delolw| wr sulfh glvfulplqdwh ehwzhhq rog dqg qhz fxvwrphuv1 Ri frxuvh/ wkh

lqfxpehqw �up pxvw eh deoh wr fuhgleo| frpplw wr orzhu ixwxuh hqwu| eduulhuv1 Zkhq

vxfk frpplwphqw lv srvvleoh/ ryhudoo frpshwlwlrq pd| gudvwlfdoo| ghfuhdvh dv d uhvxow ri

wkh orzhu ixwxuh hqwu| eduulhuv1

Zh ghyhors rxu dujxphqw zlwklq wkh frqwh{w ri d fuhglw pdunhw zlwk dgyhuvh vhohfwlrq1

Ghoo*Dulffld hw do1 +4<<<, vkrz wkdw lq d pxowl0shulrg prgho lq zklfk lqfxpehqwv duh

h{rjhqrxvo| jlyhq dqg lq zklfk rqo| wkh lqfxpehqw edqnv nqrz wkhlu eruurzhuv* fkdu0

dfwhulvwlfv/ lw pd| eh kdug ru hyhq lpsrvvleoh iru rwkhu edqnv wr hqwhu1 Lq frqwudvw/ zkhq

edqnv pxvw frpshwh iru dq lqfxpehqf| srvlwlrq/ zh �qg wkdw wkh| vwudwhjlfdoo| zulwh d
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elqglqj djuhhphqw glvforvlqj lqirupdwlrq derxw wkhlu eruurzhuv* �uvw0shulrg surmhfw rxw0

frphv1 Vxfk dq djuhhphqw fohduo| orzhuv ixwxuh eduulhuv wr hqwu| dqg hqdeohv ulydo edqnv

wr sur�wdeo| hqwhu wkh lqfxpehqw*v vhfrqg0shulrg pdunhw1 Wkxv/ lqirupdwlrq glvforvxuh

uxohv rxw hqwu| ghwhuuhqfh ru eorfndghg hqwu| dqg jxdudqwhhv sur�wdeoh hqwu|1 Fohduo|/

lqirupdwlrq glvforvxuh fuhdwhv vhfrqg0shulrg frpshwlwlrq1 Krzhyhu/ lw uhod{hv �uvw0shulrg

frpshwlwlrq iru eruurzhuv e| pruh wkdq wkh lqfuhdvh lq vhfrqg0shulrg frpshwlwlrq1 Wkh

lqwxlwlrq lv wkdw edqnv dqwlflsdwh sur�wv iurp hqwhulqj lq wkh vhfrqg shulrg hyhq zkhq

qrw vhuylqj eruurzhuv lq wkh �uvw shulrg1 Dv d uhvxow/ edqnv kdyh ohvv lqfhqwlyhv wr zlq

�uvw0shulrg frpshwlwlrq dqg wr ehfrph wkh lqfxpehqw edqn lq wkh vhfrqg shulrg1

Dowkrxjk zh ghyhors rxu dqdo|vlv iru fuhglw pdunhwv/ rxu vhwwlqj |lhogv d pxfk pruh

jhqhudo lqvljkw1 Zkhq �upv frpshwh iru qhz fxvwrphuv/ wkh| pd| vwudwhjlfdoo| frpplw

wr orzhu ixwxuh hqwu| eduulhuv1 E| grlqj wklv/ wkh| lqylwh ulydov wr hqwhu wkhlu ixwxuh

pdunhw1 Orzhulqj ixwxuh eduulhuv wr hqwu| lqfuhdvhv dq hqwudqw*v vhfrqg0shulrg sur�wv

gdpshqlqj �uvw0shulrg frpshwlwlrq iru vhuylqj wkh pdunhw1 Lqylwlqj hqwu| lpsuryhv wkh

ulydo*v rxwvlgh rswlrq dqg jxdudqwhhv ixwxuh sur�wv wr eh uhdshg iurp wkh lqfxpehqw*v

pdunhw1 Wklv uhod{hv �uvw0shulrg frpshwlwlrq dv wkh lqfxpehqw �up dqwlflsdwhv lwv fxu0

uhqw fxvwrphuv pd| vzlwfk lq wkh ixwxuh wr lwv ulydo1 Iru h{dpsoh/ zkhq vzlwfklqj frvwv

duh vx!flhqwo| khwhurjhqhrxv/ lw lv sur�w pd{lpl}lqj iru hpsor|huv wr doorz d ulydo hp0

sor|hu iru vrph ixwxuh oderu srdfklqj1 E| idflolwdwlqj ixwxuh srdfklqj/ hpsor|huv zloo

frpshwh ohvv �hufho| wrgd| iru iuhvk oderu1 Idflolwdwlrq fdq/ iru h{dpsoh/ wdnh wkh irup

ri yhul�deoh sxeolfdwlrq ri dq hpsor|hh*v surihvvlrqdo dfklhyhphqwv14

Wklv sdshu dovr h{sodlqv wkh lqfhqwlyhv iru eruurzhu lqirupdwlrq glvforvxuh wrzdugv

ulydo edqnv dqg lwv vwudwhjlf h�hfwv rq wkh g|qdplfv ri edqnlqj frpshwlwlrq1 Ilqdq0

fldo pdunhw sduwlflsdqwv sxw iruzdug wkdw edqnlqj frpshwlwlrq dqg �qdqfldo lqwhjudwlrq

vkrxog jr kdqg lq kdqg1 Lq wklv shuvshfwlyh/ wkh Hxurshdq Frpplvvlrq prqlwruv wkh sur0

fhvv ri �qdqfldo dqg edqnlqj pdunhw lqwhjudwlrq +vhh h1j1 Gdqwklqh hw do1 +5334,,1 Wkh

Ulhjoh0Qhdo dfw lq wkh XV lqwurgxflqj wkh srvvlelolw| ri lqwhuvwdwh eudqfklqj dovr dlpv wr

vwlpxodwh �qdqfldo lqwhjudwlrq1 Lq jhqhudo/ pdunhwv duh vdlg wr eh lqwhjudwhg zkhq wkh

odz ri rqh sulfh krogv1 Frpsohphqwdu| phdvxuhv ri �qdqfldo lqwhjudwlrq duh edvhg rq

�eurdg pdunhw fkdudfwhulvwlfv/ � h1j1 wkh furvv0erughu shqhwudwlrq ri frpphufldo edqnv

4Uûqgh +5334, lqyhvwljdwhv wkh uroh ri lqirupdwlrq vkdulqj lq d oderu pdunhw frqwh{w zlwk dq h{rjhqrxv
lqfxpehqw0hqwudqw vhw0xs1
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dqg rwkhu �qdqfldo lqvwlwxwlrqv +Sdjdqr +5335,,1 Ilqdqfldo dqg edqnlqj pdunhwv duh lq0

whjudwhg zkhq �vx!flhqw� furvv0erughu hqwu| dqg furvv0erughu dfwlylwlhv rffxu1 Zh dujxh

wkdw frppxqlfdwlrq ri eruurzhu lqirupdwlrq ehwzhhq edqnv lqghhg hqkdqfhv lqwhjudwlrq

wkurxjk hqwu| dqg vzlwfklqj ri edqn0�up uhodwlrqvklsv1 Wklv/ krzhyhu/ frphv dw wkh frvw

ri ghfuhdvhg edqnlqj frpshwlwlrq1 Lqwhuhvwlqjo|/ �qdqfldo lqwhjudwlrq dv phdvxuhg e| wkh

srvvlelolw| wr hqwhu hdfk rwkhu*v pdunhw pd| wkhuhiruh gdpshq ryhudoo frpshwlwlrq lq d

g|qdplf frqwh{w1

Ohqghuv gr frppxqlfdwh fuhglw lqirupdwlrq wr hdfk rwkhu derxw exvlqhvvhv dqg krxvh0

krogv1 Wklv h{fkdqjh ri lqirupdwlrq fdq eh lqirupdo ru irupdo1 Mdsshool dqg Sdjdqr

+5333, dqg Ndooehuj dqg Xghoo +5334, surylgh d ghwdlohg ryhuylhz ri wkh lqirupdwlrq

h{fkdqjh phfkdqlvpv1 Wkh frppxqlfdwlrq lv lqirupdo zkhq rqh ohqghu frqwdfwv dqrwkhu

ohqghu wr nqrz pruh derxw wkh vwdwxv ri d eruurzhu1 Irupdo h{fkdqjh ri lqirupdwlrq pd|

eh uhjxodwhg ru yroxqwdu|1 Lw wdnhv wkh irup ri �sxeolf fuhglw uhjlvwhuv� zkhq uhjxodwhg

dqg rujdql}hg e| fhqwudo edqnv1 Yroxqwdu| h{fkdqjh ri lqirupdwlrq rffxuv wkurxjk sul0

ydwh �fuhglw exuhdxv� ru sulydwh lqirupdwlrq eurnhuv dv Gxq ) Eudgvwuhhw frusrudwlrq15

Irupdo h{fkdqjh ri lqirupdwlrq riwhq wdnhv sodfh hyhq wkrxjk wkh vl}h ri wkh sduwqhuv lv

kljko| dv|pphwulf1 Iru h{dpsoh/ erwk odujh dqg vpdoo edqnv sduwlflsdwh lq lqirupdwlrq

h{fkdqjh djuhhphqwv1 Dv d frqvhtxhqfh/ vrph phpehuv ehqh�w pruh iurp wkh lqirupd0

wlrq h{fkdqjh wkdq rwkhuv1 Rxu sdshu vkrzv wkdw yroxqwdu| lqirupdwlrq glvforvxuh dulvhv

lqghshqghqw ri srwhqwldo uhflsurflw| lq uhfhlylqj lqirupdwlrq iurp d ulydo edqn1 Wkxv/

edqnv pd| vsrqwdqhrxvo| surylgh lqirupdwlrq iru vwudwhjlf uhdvrqv dv lqfuhdvlqj d ulydo*v

vhfrqg0shulrg sur�wv orzhuv ryhudoo frpshwlwlrq1

Rxu prgho lqfoxghv vrph vw|ol}hg idfwv ri edqnlqj frpshwlwlrq1 Edqnv hqmr| vrph

pdunhw srzhu lq uhwdlo dqg frusrudwh edqnlqj +vhh Ylyhv +5334,,1 Vrxufhv ri pdunhw iulf0

wlrqv pd| vwhp iurp vzlwfklqj frvwv lq uhwdlo edqnlqj dqg hvwdeolvkhg uhodwlrqvklsv dqg

dv|pphwulf lqirupdwlrq lq frusrudwh edqnlqj1 Vzlwfklqj frvwv uhod{ frpshwlwlrq rqfh

eruurzhuv kdyh hvwdeolvkhg d uhodwlrq1 Iurp dq h{0dqwh srlqw ri ylhz/ krzhyhu/ edqnv

pd| frpshwh kduvko| wr hvwdeolvk d uhodwlrqvkls zlwk wkhlu eruurzhuv16 Wkh uhvxowlqj

�lqirupdwlrqdo� krog xs sureohp lq edqn0eruurzhu uhodwlrqvklsv kdv ehhq dqdo|}hg lq

5Ndooehuj dqg Xghoo +5334, lqyhvwljdwh wkh yldelolw| dqg dgghg ydoxh ri sulydwh lqirupdwlrq eurnhuv1
Wkhlu hpslulfdo zrun/ edvhg rq fuhglw gdwd surgxfhg e| Gxq)Eudgvwuhhw/ vkrzv wkdw lqirupdwlrq vkdulqj
dggv ydoxh lq vroylqj sureohpv zlwk eruurzhu lqirupdwlrqdo rsdflw|1

6Nohpshuhu +4<<8, surylghv d qlfh ryhuylhz ri wkh lpsolfdwlrqv dqg lpsruwdqfh ri vzlwfklqj frvwv1

6



g|qdplf vhwwlqjv +vhh h1j1 Vkdush +4<<3, dqg Udmdq +4<<5,,1 Edqnv vhw xs fxvwrphu

uhodwlrqvklsv zlwk wkhlu eruurzhuv1 Wkh lpsolfdwlrqv duh wkdw eruurzhuv sd| deryh dfwx0

duldoo| idlu lqwhuhvw udwhv rqfh wkh| duh orfnhg0lq lqwr d pxowl0shulrg uhodwlrqvkls/ dv wkh|

fdqqrw vljqdo wkhlu kljk txdolw| ohyho wr rxwvlgh edqnv1 Wkhvh �kljkhu� lqwhuhvw udwhv duh

krzhyhu hqwluho| frpshwhg dzd| e| �orzhu� lqwhuhvw udwhv lq wkh �uvw shulrg ri wkh jdph1

Rxu sdshu lqyhvwljdwhv wkh lqwhudfwlrq ehwzhhq erwk w|shv ri fuhglw pdunhw iulfwlrqv1 Zh

vkrz wkdw edqnv frpplw wr vwudwhjlhv wkdw glvflsolqh wkh lqirupdwlrqdo krog0xs sureohp

exw dgg d vzlwfklqj frvw orfn0lq sureohp1 Wkh glvflsolqlqj ri wkh lqirupdwlrqdo krog0xs

uhdol}hv wkurxjk frpplwwlqj wr surylgh lqirupdwlrq derxw eruurzhuv1 Wklv dfwlrq lqylwhv

frpshwlwlrq e| d ulydo edqn zkhq eruurzhuv duh rog1 Zlwk vx!flhqw khwhurjhqhlw| lq

vzlwfklqj frvwv dprqj eruurzhuv/ lw lv qrw rswlpdo iru d edqn wr ghwhu hqwu| dqg vhuyh doo

ri lwv kljk0delolw| eruurzhuv1 Wkhuhiruh/ wkh lqirupdwlrqdo krog0xs sureohp lv uhsodfhg

e| d vzlwfklqj frvw krog0xs sureohp1 Wkh gl�huhqfh lq rxu prgho/ krzhyhu/ lv wkdw wkh

lqirupdwlrqdo krog0xs lv hqwluho| frpshwhg dzd| lq wkh �uvw shulrg zkhuhdv wklv lv qrw

wkh fdvh iru vzlwfklqj frvwv1

Lqirupdwlrq glvforvxuh ru lqirupdwlrq vkdulqj pd| vhyhuho| lpsdfw vwudwhjlf ehkdy0

lru1 Dowkrxjk d edqn orvhv sduw ri lwv lqirupdwlrqdo uhqwv rq lwv orfdo fxvwrphu edvh/

edqnv pd| uhgxfh dgyhuvh vhohfwlrq e| yroxqwdulo| surylglqj lqirupdwlrq rq �pljudqwv�

prylqj iurp rqh duhd wr dqrwkhu +Sdjdqr dqg Mdsshool +4<<6,,1 Lq dq dgyhuvh vhohfwlrq

prgho zlwk h{rjhqrxvo| jlyhq lqfxpehqf|/ Erxfndhuw dqg Ghju|vh +5334,7 vkrz wkdw

lqfxpehqw edqnv pd| uhgxfh wkh vfrsh ri hqwu| e| vwudwhjlfdoo| glvforvlqj lqirupdwlrq

derxw ghidxowhuv1 Wkh fxuuhqw sdshu vkrzv wkdw zkhq wkh lqfxpehqf| dqg hqwu| vwdwxv

duh hqgrjhqrxvo| ghwhuplqhg/ lqirupdwlrq glvforvxuh derxw doo eruurzhuv uhod{hv frpsh0

wlwlrq1 Glvforvxuh ri lqirupdwlrq lqfuhdvhv sur�wv iurp hqwhulqj lq wkh vhfrqg shulrg1 Dv

d uhvxow/ edqnv frpshwh ohvv yljrurxvo| wr zlq �uvw0shulrg eruurzhuv dqg wr ehfrph wkh

lqfxpehqw edqn lq wkh vhfrqg shulrg1 Lq d prgho zlwk prudo kd}dug/ Sdglood dqg Sdjdqr

+4<<:/ 5333, vkrz wkdw frpplwwlqj wr vkduh lqirupdwlrq pd| vhuyh dv d eruurzhu glvfl0

solqh ghylfh1 Lqirupdwlrq vkdulqj lqfuhdvhv frpshwlwlrq exw vwlpxodwhv hqwuhsuhqhxuldo

lqfhqwlyhv1 Rxu sdshu dovr vkrzv wkdw vhfrqg0shulrg frpshwlwlrq lqfuhdvhv1 Lq frqwudvw/

lqirupdwlrq glvforvxuh uhod{hv ryhudoo frpshwlwlrq= ehlqj vhfrqg0shulrg hqwudqw ehfrphv

pruh dwwudfwlyh1 Jhkulj dqg Vwhqedfnd +5334, vkrz wkdw lq d prgho lq zklfk hqwu| lv

7D suhylrxv yhuvlrq dsshduhg dv FHSU Glvfxvvlrq Sdshu Q�5<69 dqg FVHI Glvfxvvlrq Sdshu Q� :<1
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xqsur�wdeoh/ lqirupdwlrq vkdulqj uhod{hv frpshwlwlrq1 Rxu uhvxowv vkrz wkdw frpshwlwlrq

lv vriwhqhg e| lqylwlqj hqwu| dqg lqfuhdvlqj wkh hqwudqw*v sur�wdelolw|1

Wklv sdshu lv dovr uhodwhg wr wkh olwhudwxuh rq vzlwfklqj frvwv1 W|slfdoo|/ wklv olwhu0

dwxuh dvvxphv krprjhqrxv vzlwfklqj frvwv +iru dq ryhuylhz/ vhh Nohpshuhu +4<<8,,1 Lq

dgglwlrq/ fxuuhqw pdunhw vkduhv ri �upv duh wdnhq dv jlyhq ru lw lv dvvxphg wkdw rqh

�up kdv douhdg| dq lqfxpehqf| srvlwlrq +Nohpshuhu +4<;:,1 W|slfdoo|/ zkhq �upv fdq

sulfh glvfulplqdwh ehwzhhq |rxqj dqg rog fxvwrphuv/ qr htxloleulxp vzlwfklqj rffxuv1

Zh ghsduw lq wzr zd|v iurp wklv vhw xs1 Iluvw/ zh lqwurgxfh vx!flhqw khwhurjhqhlw| lq

vzlwfklqj frvwv1 Zkhq frqvxphuv kdyh vx!flhqwo| glvshuvhg vzlwfklqj frvwv/ hqwu| pd|

uhvxow1 Frqvhtxhqwo|/ vzlwfklqj pd| rffxu lq htxloleulxp1 Vhfrqg/ �upv zloo �jkw iru dq

lqfxpehqf| ru hqwudqw srvlwlrq1

Rxu prgho vwduwv iurp d krprjhqrxv pdunhw lq wkh �uvw shulrg dqg lqwurgxfhv iulf0

wlrqv lq wkh vhfrqg shulrg vwhpplqj iurp vzlwfklqj frvwv1 Lq rxu prgho/ htxloleulxp

vzlwfklqj ri d iudfwlrq ri wkh eruurzhuv wdnhv sodfh zkhq hqwu| rffxuv1 Dq lqfxpehqw

suhihuv wr plon lwv �uvw0shulrg fxvwrphuv zlwk kljk vzlwfklqj frvwv wr vhwwlqj d olplw sulfh

wkdw nhhsv wkh hqwudqw rxw ri lwv pdunhw1 Wkh lqfxpehqw*v �hqwu|0lqylwlqj� sulflqj ehkdy0

lru uhod{hv ryhudoo frpshwlwlrq1 Wkhuhiruh/ rxu prgho frq�upv wkh uhvxow wkdw vzlwfklqj

frvwv orzhu frpshwlwlrq hyhq zkhq wdnlqj lqwr dffrxqw h{0dqwh frpshwlwlrq1

Rxu vhw0xs lv dovr uhodwhg wr Ixghqehuj dqg Wluroh +5333,1 Wkh| dqdo|}h wkh lvvxh

ri fxvwrphu srdfklqj dqg eudqg vzlwfklqj lq d wzr0shulrg Krwhoolqj prgho1 Rxu uhvxowv

fruurerudwh wkhluv lq wkdw �lqylwlqj hqwu| iru wkh pdujlqdo �uvw0shulrg fxvwrphu� pd|

orzhu �uvw0shulrg frpshwlwlrq1 Lq frqwudvw/ rxu prgho vwduwv iurp krprjhqhrxv jrrgv lq

wkh �uvw shulrg dqg dgguhvvhv d frpplwphqw ghylfh wkdw uhod{hv ryhudoo frpshwlwlrq1

Wkh uhpdlqghu ri wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 suhvhqwv wkh edvlf prgho1

Vhfwlrqv 6 dqg 7 ghyhorsv wkh �uvw0shulrg dqg vhfrqg0shulrg frpshwlwlrq dqdo|vlv1 Vhfwlrq

8 r�huv wkh pdlq uhvxowv ri rxu sdshu e| dgguhvvlqj wkh lvvxh ri hqgrjhqhrxv lqirupdwlrq

glvsod|1 Vhfwlrq 9 glvfxvvhv wkh urexvwqhvv ri rxu vhw xs1 Ilqdoo|/ Vhfwlrq : frqfoxghv1

5 Wkh Prgho

Wkhuh lv d pdunhw ri pdvv rqh lq zklfk eruurzhuv duh dfwlyh iru wzr vxevhtxhqw shulrgv1

Eruurzhuv glvfrxqw wkh ixwxuh dw udwh f � B � �1 Lq hyhu| shulrg/ hdfk eruurzhu zdqwv wr

8



lqyhvw lq d rqh0shulrg surmhfw uhtxlulqj rqh xqlw ri fdslwdo1 Wkh| kdyh qr lqlwldo zhdowk

exw fdq fkrrvh wr eruurz iurp edqn � zlwk � ' � ru �1 Fuhglw dssolfdwlrqv zlwk vhyhudo

edqnv zlwklq wkh vdph shulrg duh wrr frvwo| iru eruurzhuv1 Wklv dvvxpswlrq suhyhqwv

eruurzhuv iurp dsso|lqj zlwk wzr edqnv shu shulrg1

Hvwdeolvklqj d uhodwlrqvkls zlwk d sduwlfxodu edqn lpsolhv d rqfh dqg iru doo vshfl�f

frvw r iru hyhu| eruurzhu18 Zh dvvxph wkdw r 5 drc ro lv xqlirupo| glvwulexwhg dprqj

eruurzhuv1 Lq rwkhu zrugv/ eruurzhuv lqfxu qr dgglwlrqdo uhodwlrqvkls frvwv zkhq wkh|

uhpdlq zlwk wkhlu �uvw0shulrg edqn � lq wkh vhfrqg shulrg1 Lq frqwudvw/ �uvw0shulrg

eruurzhuv pxvw gxsolfdwh wkh uhodwlrqvkls frvw r lq wkh dfwlrq ri vzlwfklqj wr dqrwkhu

edqn � 9' � lq wkh vhfrqg shulrg1 Lq zkdw iroorzv zh uhvwulfw wkh sdudphwhuv ri wkh

prgho wr vdwlvi| wkh dvvxpswlrqv vr wkdw f � 2r 	 r1 Wkdw lv/ eruurzhuv duh vx!flhqwo|

khwhurjhqhrxv zlwk uhvshfw wr vzlwfklqj frvwv1 Lw doorzv iru hqwu| lq shulrg wzr lq d

pdunhw zkhq dv|pphwulf lqirupdwlrq lv qrw wrr kduvk19 Pruhryhu/ doo eruurzhuv kdyh

srvlwlyh vzlwfklqj frvwv1 Eruurzhuv gr qrw nqrz wkh ohyho ri wkh vzlwfklqj frvw r qru

wkhlu w|sh xqwlo diwhu wkh �uvw shulrg1 Lq rwkhu zrugv/ wkh| ohduq wkhlu vzlwfklqj frvw dqg

wkhlu w|sh wkurxjk xqghuwdnlqj d surmhfw1 Wkh vzlwfklqj frvw ri doo eruurzhuv lv dvvxphg

wr eh frqvwdqw ryhu wlph1

Eruurzhuv duh ulvn qhxwudo dqg kdyh wkh vdph h{shfwdwlrqv derxw wkhlu dfwxdo vzlwfk0

lqj frvwv1 Eruurzhuv duh ri kljk delolw| zlwk suredelolw| f 	 > � �1 Lq wklv hyhqw/

eruurzhuv h{hfxwh surmhfwv wkdw vxffhhg zlwk suredelolw| � dqg uhwxuq ^1 Zh dvvxph

wkdw ^ lv odujh hqrxjk vr wkdw lq htxloleulxp/ zkhq wkh eruurzhuv* w|sh lv nqrzq/ d edqn

zdqwv wr vhuyh doo kljk0delolw| fuhglw dssolfdqwv dqg hyhu| eruurzhu zdqwv wr dsso| iru

fuhglw1 Zlwk wkh uhpdlqlqj suredelolw| � � >/ eruurzhuv kdyh orz delolw| dqg h{hfxwh

surmhfwv xqvxffhvvixoo| zlwk fhuwdlqw|1: Sxw gl�huhqwo|/ orz0delolw| eruurzhuv dozd|v gh0

8Qlovvhq +4<<5, glvwlqjxlvkhv ehwzhhq �wudqvdfwlrq� dqg �ohduqlqj� vzlwfklqj frvwv1 Wudqvdfwlrq
vzlwfklqj frvwv duh lqfxuuhg e| wkh frqvxphu dw hyhu| vzlwfk ehwzhhq vxssolhuv1 Ohduqlqj vzlwfklqj
frvwv duh lqfxuuhg rqo| zkhq wkh frqvxphu vzlwfkhv wr d vxssolhu qrw |hw ylvlwhg1 Lq rxu prgho/ zh kdyh
ohduqlqj vzlwfklqj frvwv lq plqg +vhh Vhfwlrq 8,1

9Wklv dvvxpswlrq jxdudqwhhv dq htxloleulxp lq sxuh vwudwhjlhv +vhh Ehvwhu/ 4<<5,1 Lq frqwudvw/ zkhq
3 � v � 5v zh frxog dv zhoo dvvxph d frqvwdqw vzlwfklqj frvw v iru doo eruurzhuv1 Wklv dowhuqdwlyh
dvvxpswlrq zrxog/ krzhyhu/ qr orqjhu surgxfh hqwu| lq wkh vhfrqg shulrg dv lw zrxog dozd|v eh rswlpdo
iru wkh lqfxpehqw wr ghwhu hqwu|1 Vhh Vhfwlrq 91

:Dowhuqdwlyho|/ orz delolw| eruurzhuv fdqqrw lghqwli| vxffhvvixo surmhfwv1 Ru/ wkh| qhyhu h{hfxwh d
surmhfw vlqfh wkh| kdyh vxfk d odujh pdujlqdo glvxwlolw| ri h�ruw +vhh Sdglood dqg Sdjdqr +5333,,1 Rxu
pdlq uhvxowv duh qrw txdolwdwlyho| d�hfwhg dv orqj dv wkh h{shfwhg uhwxuq rq orz delolw| eruurzhuv lv
qhjdwlyh1

9



idxow/ duh lqvhqvlwlyh zlwk uhvshfw wr wkh lqwhuhvw udwhv/ dqg rqo| pd{lpl}h wkhlu sulydwh

ehqh�wv1 Wkh| dsso| iru fuhglw zkhqhyhu srvvleoh vlqfh wkh| hqmr| qrq0shfxqldu| sulydwh

ehqh�wv K � f +qhw ri h{shfwhg vzlwfklqj frvwv, iurp kdylqj dffhvv wr d fuhglw olqh1 Wkh

sulydwh ehqh�wv duh olplwhg vxfk wkdw K lv vpdoohu wkdq wkh edqn*v frvw ri dwwudfwlqj rqh

xqlw ri ghsrvlwv -f1 Wkdw lv/ orz0delolw| eruurzhuv h{hfxwh surmhfwv zlwk d qhjdwlyh qhw

suhvhqw +vrfldo, ydoxh1 Wkh sursruwlrq ri kljk0delolw| dqg orz0delolw| eruurzhuv lq wkh

srsxodwlrq lv frpprq nqrzohgjh1 Wkh eruurzhuv ohduq wkhlu w|sh +kljk ru orz delolw| dqg

r, rqo| diwhu kdylqj h{hfxwhg d surmhfw1 Rqfh ohduqhg/ erwk w|shv ri eruurzhuv dozd|v

ehkdyh dffruglqj wr wkhlu w|sh1

Edqnv frpshwh lq ordq udwhv gxulqj erwk shulrgv1 Wkhlu frvw ri ixqglqj shu surmhfw

htxdov -f � �1 Edqnv dovr glvfrxqw wkh ixwxuh dw udwh f � B � �1 Wkh| kdyh qr lqiru0

pdwlrq derxw wkh eruurzhuv* suhihuhqfhv dqg fkdudfwhulvwlfv dw wkh ehjlqqlqj ri wkh �uvw

shulrg1; Dv lq Vkdush +4<<3, dqg yrq Wkdgghq +5334, zh pdnh wkh iroorzlqj vlpsol�0

fdwlrqv wr frqfhqwudwh rq wkh uroh ri dv|pphwulf lqirupdwlrq lq fuhglw pdunhwv1 Hdfk

eruurzhu frqvxphv wkh uhyhqxhv ri klv vxffhvvixo surmhfwv dw wkh hqg ri hyhu| shulrg1<

Frqvhtxhqwo|/ hyhu| eruurzhu*v lqlwldo zhdowk lv }hur dw wkh ehjlqqlqj ri hyhu| shulrg1

Edqnv vhoo rqh0shulrg frqwudfwv dqg gr qrw r�hu orqj0whup frqwudfwv1

Zkhq eruurzhuv duh lqgl�huhqw lq wkh �uvw shulrg ehwzhhq wkh wzr edqnv/ zh dvvxph

wkdw d sursruwlrq f � j � � fkrrvhv edqn �1 Wkh uhpdlqlqj sursruwlrq ��j sdwurql}hv

edqn �� Wklv dvvxpswlrq jxdudqwhhv wkdw zkhq eruurzhuv duh lqgl�huhqw ehwzhhq wkh

wzr edqnv lq shulrg rqh/ wkh sursruwlrq ri wkh wzr eruurzhu w|shv lv lghqwlfdo lq hdfk

edqn*v sruwirolr143

Hyhu| edqn hqmr|v dq lqfxpehqf| dgydqwdjh lq wkh vhfrqg shulrg iurp vhuylqj fxv0

wrphuv rq lwv �uvw0shulrg pdunhw1 Wklv dgydqwdjh vwhpv iurp d edqn*v sulydwh revhuydwlrq

zkhwkhu lwv eruurzhuv h{hfxwhg d surmhfw vxffhvvixoo| ru qrw dw wkh hqg ri wkh �uvw sh0

ulrg1 Wklv dvvxpswlrq fdswxuhv wkh qrwlrq ri �uhodwlrqvkls edqnlqj� +Udmdq +4<<5,,1

Jlyhq rxu dvvxpswlrqv/ wkh revhuydwlrq ri surmhfw rxwfrphv uhyhdov wr wkh lqvlgh edqn

;Zh dvvxph wkdw eruurzhuv nqrz wkhlu rzq w|sh dqg vzlwfklqj frvw dv iurp shulrg rqh exw uxoh rxw
wkdw edqnv revhuyh wkhlu eruurzhuv* vzlwfklqj frvwv1

<Dowhuqdwlyho|/ wkh uhpdlqlqj rxwsxw ri d vxffhvvixo surmhfw fdqqrw eh vwruhg +vhh Sdglood dqg Sdjdqr
+5333,,1

43Vxssrvh eruurzhuv zrxog nqrz wkhlu w|sh dw w @ 31 Wkh dvvxpswlrq wkdw d sursruwlrq � ri erwk
w|shv zrxog sdwurql}h edqn D lpsolhv wkdw wkh sursruwlrq ri wkh wzr eruurzhu w|shv lv lghqwlfdo lq hdfk
edqn*v sruwirolr1

:



wkh eruurzhuv* w|shv= kljk ru orz delolw|1 Lq wkh uhpdlqghu ri wkh sdshu/ zh zloo wkhuhiruh/

lqwhufkdqjhdeo| xvh surmhfw rxwfrphv ru eruurzhu w|shv1 Zh pdnh wkh dvvxpswlrq wkdw

edqnv fdqqrw revhuyh eruurzhuv* vzlwfklqj frvwv1

Sulru wr �uvw0shulrg frpshwlwlrq/ hyhu| edqn pdnhv d elqglqj dqg hqirufhdeoh djuhh0

phqw wr uhyhdo lwv sulydwh lqirupdwlrq wr lwv ulydo edqn ru qrw144 Wkxv/ edqnv frpplw

ehiruh frpshwlqj zkhwkhu wr glvforvh sulydwh lqirupdwlrq ru qrw1 Lq dgglwlrq/ zh dv0

vxph wkdw li lqirupdwlrq derxw surmhfw rxwfrphv lv sxeolfo| glvforvhg/ lw lv yhul�deoh1

Wklv dvvxpswlrq jxdudqwhhv wuxwkixo uhyhodwlrq ri lqirupdwlrq1 Jlyhq wkh lqirupdwlrq

glvforvxuh vhwwlqj frpplwwhg wr dw | ' f/ edqnv frpshwh dw | ' � iru eruurzhuv e| vhwwlqj

lqwhuhvw udwhv1 Edqnv glvforvh wkh lqirupdwlrq dv dqqrxqfhg dw | ' f diwhu eruurzhuv kdyh

h{hfxwhg wkhlu surmhfwv1 Dw | ' 2/ d edqn ghflghv derxw hqwhulqj lwv ulydo*v pdunhw dqg

�srdfklqj� wkh lqfxpehqw*v �uvw0shulrg eruurzhuv1 Lw fdq sulfh glvfulplqdwh ehwzhhq lwv

suhylrxv eruurzhuv dqg qhz eruurzhuv145

Wkh wlplqj ri wkh jdph lv dv iroorzv dqg lwv pdlq frpsrqhqwv duh looxvwudwhg lq Iljxuh

41 Edqnv ghflgh rq lqirupdwlrq glvforvxuh ru qrw dw | ' f1 Dw | ' �/ wkh| vlpxowdqhrxvo|

ghflgh rq lqwhuhvw udwhv1 Eruurzhuv duh qrw dzduh ri wkhlu w|sh dqg uhodwlrqvkls frvw r/

fkrrvh wkh edqn wkdw pd{lpl}hv wkhlu h{shfwhg xwlolw|/ dqg h{hfxwh wkhlu surmhfw1 Dw wkh

hqg ri wklv shulrg/ hyhu| edqn revhuyhv lwv eruurzhuv* surmhfw rxwfrphv dqg eruurzhuv

ohduq wkhlu w|sh dqg vzlwfklqj frvw1 Dw wkh vwduw ri | ' 2/ edqnv glvforvh lqirupdwlrq dv

djuhhg xsrq dw wlph 31 Hyhu| edqn ghflghv zkhwkhu wr hqwhu ru qrw wkh ulydo*v �uvw0shulrg

pdunhw1 Edqnv vlpxowdqhrxvo| vhw lqwhuhvw udwhv li hqwu| wdnhv sodfh1 Ilqdoo|/ surmhfw

rxwfrphv duh uhdol}hg1

Zh vroyh wklv jdph e| edfnzdug lqgxfwlrq1 Wkhuhiruh/ Vhfwlrq 6 dqdo|}hv edqnlqj

frpshwlwlrq lq wkh vhfrqg shulrg1 Zh wxuq wr wkh �uvw shulrg lq Vhfwlrq 71 Ilqdoo|/

Vhfwlrq 8 irfxvhv rq wkh htxloleulxp ghjuhh ri lqirupdwlrq glvforvxuh1

44Dq dowhuqdwlyh lv wr surylgh wkh eruurzhu zlwk d fhuwl�fdwh uhyhdolqj klv surmhfw rxwfrph1
45Lw fdq eh vkrzq wkdw d edqn rswlpdoo| grhv vr/ vlqfh eruurzhuv duh vx!flhqwo| khwhurjhqhrxv zlwk

uhjdug wr vzlwfklqj frvwv zkhq sdwurql}lqj dqrwkhu edqn1

;



t = 0 t = 2

Banks simultaneously
decide about 
information display

Banks 
simultaneously 
set interest rates

Banks display
 information 
or not

Borrowers 
learn 
their typet = 1

Borrowers 
choose bank 
and execute 
project

Incumbent bank 
learns project 
outcomes and 
borrowers 
learn their type

Banks decide 
about entering 
each other’s market

Banks simultaneously  
set interest rates in each 
market

Borrowers 
choose bank 
and execute 
project

Iljxuh 4= Wkh wlplqj ri wkh jdph1

6 Vhfrqg0shulrg edqnlqj frpshwlwlrq

Dvvxph wkdw edqn �*v pdunhw vkduh iurp �uvw0shulrg frpshwlwlrq htxdov & dqg edqn �*v

� � &1 Rxu dvvxpswlrqv hqvxuh dq htxdo iudfwlrq ri orz0delolw| hqwuhsuhqhxuv lq erwk

�uvw0shulrg pdunhwv1 Frqvhtxhqwo|/ pdunhw vkduh & ru ��& grhv qrw ghwhuplqh wkh hqwu|

ghflvlrq1 Pruhryhu/ dw wkh hqg ri | ' �/ eruurzhuv nqrz wkhlu w|sh dqg vzlwfklqj frvw1

Iru frqyhqlhqfh/ zh zloo dqdo|}h wkh pdunhw iurp �*v srlqw ri ylhz dqg dvvxph wkdw

& ' �1 Lq rwkhu zrugv/ edqn � lv wkh lqfxpehqw edqn +U, dqg edqn � wkh hqwhulqj edqn

+.,1 Pxowlso|lqj wkh sur�wv e| & dqg � � & uhvshfwlyho| dqg dgdswlqj wkh lqfxpehqf|

+U, dqg hqwudqw +., vwdwxv surylghv xv zlwk wrwdo vhfrqg0shulrg sur�wv jlyhq �uvw0shulrg

pdunhw vkduhv1 Lq vxp/ zh rqo| qhhg wr pdnh d glvwlqfwlrq ehwzhhq lqirupdwlrq glvforvxuh

ru qrw1

614 Lqirupdwlrq glvforvxuh

61414 Ghpdqg Dqdo|vlv

orz0delolw| eruurzhuv lq U*v �uvw0shulrg pdunhw zloo qrw rewdlq d ordq dv wkhlu w|sh lv

uhyhdohg wr erwk edqnv1 Edqn . krzhyhu fdq lqgxfh edqn U*v kljk0delolw| eruurzhuv wr

vzlwfk e| surylglqj orzhu lqwhuhvw udwhv wkdq edqn U1 D kljk0delolw| eruurzhu lq wkh

vhfrqg shulrg lv lqgl�huhqw ehwzhhq frqwlqxlqj khu uhodwlrqvkls dw edqn U dqg vzlwfklqj

uhodwlrqvkls wr edqn � li khu vzlwfklqj frvw rW lv vxfk wkdw

-2U

_
' -2.

_
n rW�

Wkh vxshuvfulsw 2 uhihuv wr wkh vhfrqg shulrg dqg wkh vxevfulsw _ wr lqirupdwlrq glvforvxuh1

Eruurzhuv zlwk d vzlwfklqj frvw h{fhhglqj rW frqwlqxh wkhlu uhodwlrqvkls zlwk edqn �1

<



Lq frqwudvw/ eruurzhuv zlwk d vzlwfklqj frvw orzhu wkdq rW sdwurql}h edqn .1 Edqn U*v

pdunhw vkduh @ ri kljk0delolw| eruurzhuv wkhq lv gh�qhg dv

@ �
r� rW

r� r

ru

@ �
r�-2U

_
n-2.

_

r� r
�

Edqn �*v vhfrqg0shulrg ghpdqg fxuyh ri kljk0delolw| eruurzhuv fdq qrz eh gh�qhg dv

(UE-
2U

_
c -2.

_
� �

;?
=

f li -2.

_
n r 	 -2U

_

>@ li -2.

_
n r � -2U

_
� -2.

_
n r

> rwkhuzlvh1
+4,

Wkh �uvw sduw ri Ht1 +4, vkrzv wkdw iru kljk hqrxjk -2U

_
/ U grhv qrw nhhs dq| ri lwv

�uvw0shulrg kljk0delolw| eruurzhuv1 Sduw wzr uhyhdov wkdw iru lqwhuphgldwh ydoxhv ri edqn

U*v lqwhuhvw udwh/ vrph ri wkh kljk0delolw| eruurzhuv vzlwfk edqn zkhuhdv rwkhuv frqwlqxh

wkhlu uhodwlrqvkls lq wkh vhfrqg shulrg1 Ilqdoo|/ sduw wkuhh suhvhqwv wkdw zkhq -2U

_
lv

vx!flhqwo| orz/ edqn . grhv qrw srdfk kljk0delolw| eruurzhuv1

61415 Ehvw0uhvsrqvh dqdo|vlv

Edqn U*v vhfrqg0shulrg lqfxpehqf| sur�w uhdgv dv

�2U

_
E-2U

_
c -2.

_
� � (U d-

2U

_
�-fo +5,

zkhuh (U � (UE-
2U

_
c -2.

_
�1 Vlploduo|/ edqn .*v sur�w iurp srdfklqj edqn U*v �uvw0shulrg

fxvwrphuv ehfrphv

�2.

_
E-2.

_
c -2U

_
� � E>�(U�d-

2.

_
�-fo� +6,

Edqnv vlpxowdqhrxvo| vhw wkhlu lqwhuhvw udwhv1 Dffruglqjo|/ edqn U*v ehvw0uhvsrqvh orrnv

olnh

-2U

_
'

;?
=

-f li -f � r : -2.

_

E-f n rn-2.

_
�*2 li -f � r � -2.

_
� -f n r� 2r

-2.

_
n r rwkhuzlvh1

+7,
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Vlploduo|/ edqn .*v ehvw0uhvsrqvh ixqfwlrq htxdov

-2.

_
'

;?
=

-f li -f n r : -2U

_

E-f � rn-2U

_
�*2 li -f n r � -2U

_
� -f n 2r� r

-2U

_
� r rwkhuzlvh1

� +8,

Vxevwlwxwlrq ri Htv1 +7, dqg +8, lqwr Htv1 +5, dqg +6, |lhog wkh iroorzlqj xqltxh sur�w

pd{lpl}lqj vroxwlrq

-2U

_
'

�-f n 2r� r

�
(-2.

_
'

�-f n r� 2r

�
� +9,

Edqn U*v dqg .*v ghpdqg htxdo

(U '
>E2r� r�

�Er� r�
((. '

>Er� 2r�

�Er� r�
c +:,

uhvshfwlyho|1 Wkhlu sur�wv wkhq ehfrph

�2U

_
'

>E2r� r�2

bEr� r�
( �2.

_
'

>Er� 2r�2

bEr� r�
� +;,

Qrwlfh wkdw rxu dvvxpswlrq 2r 	 r hqvxuhv wkdw erwk edqnv hqmr| d srvlwlyh pdunhw vkduh

dqg duh deoh wr vhw dq lqwhuhvw udwh deryh wkh dfwxduldoo| idlu lqwhuhvw udwh -f1 Wkhuhiruh/

zlwk lqirupdwlrq glvforvxuh hqwu| dozd|v rffxuv1 Wkh lqwxlwlrq iru wklv uhvxow lv dv iroorzv1

Wkh hqwhulqj edqn lv deoh wr ghq| fuhglw wr orz0delolw| hqwuhsuhqhxuv vlqfh lqirupdwlrq

lv glvforvhg1 Pruhryhu/ sur�wdeoh hqwu| wdnhv sodfh dv wkh lqfxpehqw edqn uhiudlqv iurp

sulflqj wrr djjuhvvlyho|= vrph eruurzhuv kdyh d kljk vhfrqg0shulrg suhihuhqfh iru wkh

lqfxpehqw edqn gxh wr wkhlu uhodwlyho| kljk vzlwfklqj frvwv1

615 Qr Lqirupdwlrq glvforvxuh

Zlwk qr lqirupdwlrq glvforvxuh/ zh kdyh wr glvwlqjxlvk wkh fdvh lq zklfk edqn . frp0

plwwhg wr hqwhu edqn U*v pdunhw ru qrw1 Uhfdoo wkdw wkh hqwu| ghflvlrq grhv qrw klqjh rq

pdunhw vkduh & vlqfh wkh txdolw| ri wkh srro ri eruurzhuv lq erwk �uvw0shulrg pdunhwv lv

lghqwlfdo1 Pruhryhu/ wkh hqwu| ghflvlrq wdnhv sodfh ehiruh lqwhuhvw udwhv duh vhw1 Zlwkrxw

orvv ri jhqhudolw|/ zh dvvxph djdlq wkdw edqn U dwwudfwhg wkh hqwluh pdunhw lq wkh �uvw

shulrg1

Wkh dqdo|vlv zlwk hqwu| lv vlplodu wr wkh lqirupdwlrq glvforvxuh vhwwlqj h{fhsw wkdw

edqn �*v sur�wv qrz vx�hu orvvhv iurp orz0delolw| eruurzhuv1 Lq sduwlfxodu/
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'

>Er� 2r�2

bEr� r�
� E�� >�-f +43,

zkhuh wkh vxevfulsw ? vwdqgv iru qr lqirupdwlrq glvforvxuh1 Devhqfh ri lqirupdwlrq

glvforvxuh zlwk hqwu| lpsolhv wkdw orz0delolw| eruurzhuv duh deoh wr rewdlq d ordq dw wkh

hqwhulqj edqn1 Wklv fdq uhdglo| eh vhhq iurp wkh vhfrqg frpsrqhqw ri �2.

?
1 Edqn .

rqo| hqwhuv zkhq dgyhuvh vhohfwlrq lv qrw wrr kduvk1 Wklv kdsshqv li > � >W/ zlwk

>W �
b-fEr� r�

b-fEr� r� n Er� 2r�2
� +44,

Wkh iudfwlrq >W iroorzv iurp �2.

?
' f1

Devhqw hqwu|/ edqn U rewdlqv d prqrsro| dqg fkdujhv ^1 Edqn U*v vhfrqg0shulrg

sur�wv wkhq ehfrph >E^ �-f� zkhuhdv . rewdlqv qr sur�wv1

Wkxv/ vhfrqg0shulrg hqwu| kdsshqv zkhq dgyhuvh vhohfwlrq lv qrw wrr kduvk > � >W1

Rwkhuzlvh edqn . grhv qrw hqwhu/ ohdylqj edqn U d prqrsro|1

7 Iluvw0shulrg Edqnlqj Frpshwlwlrq

Lq wklv vhfwlrq/ zh fkdudfwhul}h wkh rxwfrph ri wkh edqnlqj frpshwlwlrq vxejdph xqghu

dowhuqdwlyh lqirupdwlrq glvforvxuh vlwxdwlrqv1 Zh hqgrjhql}h wkh lqirupdwlrq glvforvxuh

fkrlfh lq wkh qh{w vhfwlrq1 Wkuhh srvvleoh fdvhv kdyh wr eh glvwlqjxlvkhg1 Wkh �uvw lv

zkhuh erwk edqnv glvforvh lqirupdwlrq1 Wkh vhfrqg lv zkhuh erwk edqnv ghflghg qrw

wr glvforvh lqirupdwlrq derxw surmhfw rxwfrphv1 Ilqdoo|/ rqo| rqh edqn/ vd| edqn �c

glvforvhv lqirupdwlrq1 Zh fdoo wklv �dv|pphwulf� glvforvxuh ri lqirupdwlrq ghflvlrq1

714 Lqwhuhvw udwhv zlwk lqirupdwlrq glvforvxuh

Zlwk lqirupdwlrq glvforvxuh/ edqnv fruuhfwo| dqwlflsdwh hqwu| lqwr hdfk rwkhu*v �uvw0shulrg

pdunhw1 Wkh| fdq sulfh glvfulplqdwh ehwzhhq �rog� eruurzhuv uhpdlqlqj zlwk wkhlu �uvw0

shulrg edqn dqg �qhz� eruurzhuv lq wkhlu hqwhulqj pdunhw1 Wklv gl�huhqfh lq lqwhuhvw

udwhv lv rqo| gulyhq e| vzlwfklqj frvwv dqg qrw e| lqirupdwlrqdo gl�huhqfhv ehwzhhq
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edqnv derxw eruurzhuv1 Dv vkrzq lq wkh suhylrxv vhfwlrq/ wkh lqfxpehqw edqn hqmr|v

vrph pdunhw srzhu ryhu lwv �uvw0shulrg eruurzhuv dv wkh| idfh vzlwfklqj frvwv lq wkh

dfwlrq ri ylvlwlqj dqrwkhu edqn1 Wkxv/ wkhuh lv d krog0xs sureohp lq wkh vhfrqg shulrg

vwhpplqj iurp vzlwfklqj frvwv dqg qrw iurp lqirupdwlrqdo dv|pphwulhv1 Wklv vxevhfwlrq

dqdo|}hv krz wklv krog0xs sureohp lpsdfwv rq frpshwlwlrq lq wkh �uvw shulrg1

Ghqrwh e| & dqg � � & wkh pdunhw vkduh edqn � dqg � rewdlq lq wkh �uvw shulrg/

uhvshfwlyho|1 Edqn �*v vhfrqg0shulrg sur�wv wkhq ehfrph

�2

�_
� &�2U

_
n E�� &��2.

_

zkhuh wkh vxevfulsw _ uhihuv wr glvforvh ri lqirupdwlrq1 Wkh wrwdo sur�w iru edqn � dv

d ixqfwlrq ri lwv �uvw0shulrg lqwhuhvw udwh -�

�_
dqg wkh frpshwlwru*v lqwhuhvw udwh -�

�_

ehfrphv

��_ '

;?
=

B�2U

_
n E>-�

�_
�-f� li -�

�_
	 -�

�_

B
�
j�2U

_
n E�� j� �2.

_

�
n j E>-�

�_
�-f� li -�

�_
' -�

�_

B�2.

_
rwkhuzlvh1

+45,

Wkh �uvw sduw ri Ht1 +45, dssolhv zkhq edqn � vhwv d orzhu udwh wkdq lwv ulydo1 Wkhq lw

dwwudfwv wkh hqwluh �uvw0shulrg pdunhw dqg lv wkh lqfxpehqw lq wkh vhfrqg shulrg1 Sduw

wzr dssolhv zkhq erwk edqnv dqqrxqfh wkh vdph lqwhuhvw udwh1 D iudfwlrq j eruurzv iurp

edqn �1 Wkhuhiruh/ edqn � zlqv iru wkdw iudfwlrq j �uvw0shulrg frpshwlwlrq dqg lv wkh

lqfxpehqw edqn lq wkh vhfrqg shulrg1 Iru wkh frpsohphqw ��j/ edqn � lv hqwudqw lq kh

vhfrqg shulrg1 Ilqdoo|/ sduw wkuhh suhvhqwv wkh sur�wv ri orvlqj �uvw0shulrg frpshwlwlrq

dqg ehlqj hqwudqw lq wkh vhfrqg shulrg1 Wklv kdsshqv zkhq edqn � dqqrxqfhv d kljkhu

�uvw0shulrg lqwhuhvw udwh wkdq lwv ulydo1 D sxuh vwudwhj| htxloleulxp lq zklfk eruurzhuv

duh lqgl�huhqw lq wkh �uvw shulrg zloo lpso| wkdw & ' j1 Wkh uhvxowv iru wkh �uvw0shulrg

frpshwlwlrq zlwk lqirupdwlrq glvforvxuh duh vxppdul}hg lq Sursrvlwlrq 41

Sursrvlwlrq 4 Zlwk lqirupdwlrq glvforvxuh/ wkhuh lv d xqltxh Qdvk0htxloleulxp lq shulrg0

rqh lqwhuhvw udwhv zlwk

-�

�_
' -�

�_
'

-f

>
�

B Ern r�

�
� +46,

Wrwdo sur�wv ehfrph

��_ ' ��_ ' B�2.

_
� +47,
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S urri1 Vxssrvh d edqn fkdujhv d kljkhu �uvw0shulrg lqwhuhvw udwh wkdq lwv ulydo1

Wkhq/ lw dwwudfwv qr eruurzhuv lq wkh �uvw shulrg dqg ehfrphv wkh hqwudqw lq wkh vhfrqg

shulrg1 Lq wklv hyhqw/ lwv glvfrxqwhg wrwdo sur�wv htxdo B�2.

_
1 Iurp Ht1 +;, d edqn

suhihuv wr eh wkh lqfxpehqw dv wklv |lhogv vhfrqg0shulrg sur�wv �2U

_
: �2.

_
1 Wkhuhiruh/

d edqn lv zloolqj wr xqghufxw lwv ulydo hyhq ehorz -f1 Shuihfw frpshwlwlrq lq wkh �uvw

shulrg hqvxuhv wkdw wkh gl�huhqfh ehwzhhq wkh lqfxpehqw*v dqg hqwudqw*v sur�wv duh

frpshwhg dzd| vxfk wkdw ixwxuh jdlqv duh wudghg iru fxuuhqw �uvw0shulrg orvvhv1 Vlqfh

BE�2U

_
��2.

_
� ' >B Ern r� *�/ wkh fdqglgdwh htxloleulxp �uvw0shulrg lqwhuhvw udwhv

-�

�_
' -�

�_
'

-f

>
�

B Ern r�

�
+48,

lpso| d �uvw0shulrg sur�w ri jE>d-f*> � B Ern r� *�o � -f� dqg d vhfrqg0shulrg sur�w

ri Bdj�2U

_
n E�� j��2.

_
o iru edqn �1 Dgglqj xs erwk sur�wv |lhogv dq ryhudoo glvfrxqwhg

sur�w htxdo wr B�2.

_
iru erwk edqnv1 Ohw xv dqdo|}h edqn �*v �uvw0shulrg sulfh vhwwlqj

ehkdylru jlyhq -�

�_
' -f*> � B Ern r� *�1 Vxssrvh edqn � ghflghv wr ghfuhdvh lwv

lqwhuhvw udwh zlwk 0 : f ehorz -�

�_
1 Wkhq � dwwudfwv wkh hqwluh pdunhw lq wkh �uvw

shulrg dqg ehfrphv wkh rqo| lqfxpehqw lq wkh vhfrqg shulrg1 Lwv wrwdo sur�wv qrz htxdo

�B E> Ern r� *�� � "> n B�2U

_
	 B�2.

_
� Vxssrvh edqn � ghflghv wr vhw d kljkhu lqwhuhvw

udwh wkdq lwv ulydo edqn �1 Wklv lpsolhv wkdw edqn � dwwudfwv qr eruurzhuv lq wkh �uvw

shulrg1 Lw wkhuhiruh ehfrphv wkh hqwudqw lq wkh vhfrqg shulrg dqg lwv wrwdo sur�wv ehfrph

B�2.

_
1 Wkhuhiruh/ edqn �*v sur�wv gr qrw vwulfwo| lqfuhdvh e| lqfuhdvlqj lwv lqwhuhvw udwh1

D vlplodu dqdo|vlv dssolhv iru edqn �1 Dq| rwkhu frpelqdwlrq ri lqwhuhvw udwhv zloo

ohdg wr sur�wdeoh ghyldwlrq iru rqh ru wkh rwkhu edqn1 Wklv frpsohwhv wkh surri ri wkh

sursrvlwlrq1

Lq frqfoxvlrq/ zlwk lqirupdwlrq glvforvxuh/ edqnv lqfxu �uvw0shulrg orvvhv rq wkhlu

fxvwrphu edvh1 Wkh orvvhv rq wkhvh eruurzhuv duh htxdo wr wkh glvfrxqwhg gl�huhqfh

ehwzhhq ehlqj dq lqfxpehqw ru hqwudqw lq wkh vhfrqg shulrg1 Irupdoo|/ edqnv* �uvw0

shulrg orvvhv htxdo
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dqg ��

�_
' � E�� j� B

�
> Ern r�

�

�
� +49,

Wkh �uvw0shulrg htxloleulxp lqwhuhvw udwhv duh ehorz wkh dfwxduldoo| idlu udwhv -f*>1 Wklv

uhvxow kdv wr eh hqwluho| dwwulexwhg wr wkh vzlwfklqj frvw krog0xs sureohp dqg qrw wr lq0

irupdwlrqdo gl�huhqfhv1 Wkh orvvhv rq �uvw0shulrg eruurzhuv duh uhfrxshg iurp dgglwlrqdo
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sur�wv lq wkh vhfrqg shulrg= wkh vzlwfklqj frvw krog0xs doorzv dq lqfxpehqw wr fkdujh

d kljkhu lqwhuhvw udwh frpsduhg wr dq hqwudqw1 Wkxv/ frpshwlwlrq iru vhuylqj wkh pdunhw

lq wkh �uvw shulrg hqvxuhv wkdw wkh h{shfwhg gl�huhqfh lq krog0xs uhqwv duh jlyhq edfn

xsiurqw wr wkh eruurzhuv1 Uhpdun wkdw edqnv gr qrw frpshwh doo uhqwv dzd| ryhu wkh wzr

shulrgv1 Wkh suhvhqfh ri lqirupdwlrq pdnhv vhfrqg0shulrg hqwu| sur�wdeoh lqghshqghqw

ri wkh ghjuhh ri dv|pphwulf lqirupdwlrq1 Wklv uhod{hv ryhudoo frpshwlwlrq1 Ixuwkhupruh/

d edqn fdq dyrlg orz0delolw| eruurzhuv e| qrw sulflqj wrr djjuhvvlyho| lq wkh �uvw shulrg=

ohwwlqj wkh ulydo edqn zlq �uvw0shulrg frpshwlwlrq uhyhdov wkh orz0delolw| w|shv1 Vlqfh

zh dvvxphg wkdw wkh sursruwlrq ri wkh wzr eruurzhu w|shv lv lghqwlfdo lq hdfk edqn*v

sruwirolr/ rxu uhvxowv duh lqghshqghqw ri j1 Ilqdoo|/ wkhuh lv �uhqw htxdol}dwlrq� lq wkdw

erwk edqnv hqmr| lghqwlfdo sur�wv1

715 Lqwhuhvw udwhv zlwkrxw lqirupdwlrq glvforvxuh

Edqnv rqo| hqwhu hdfk rwkhu*v �uvw0shulrg pdunhw zkhq > � >W1 Rwkhuzlvh/ edqnv rewdlq

d prqrsro| lq wkh vhfrqg shulrg1

71514 Zlwk vhfrqg0shulrg hqwu|= > � >W

Ghqrwh e| & +��&, wkh pdunhw vkduh wkdw edqn � +�, rewdlqhg lq wkh �uvw shulrg1 Edqn

�*v vhfrqg shulrg sur�wv wkhq ehfrph

�2

�?
' &�2U

?
n E�� &��2.

?
+4:,

zkhuh wkh vxevfulsw ? uhihuv wr qr lqirupdwlrq1

Wkh wrwdo sur�w iru edqn � dv d ixqfwlrq ri lwv �uvw0shulrg lqwhuhvw udwh -�

�?
dqg wkh
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B�2.

?
rwkhuzlvh1

+4;,

D sxuh vwudwhj| htxloleulxp lq zklfk eruurzhuv duh lqgl�huhqw lq wkh �uvw shulrg zloo

lpso| wkdw & ' j1 Wkh uhvxowv iru wkh �uvw0shulrg frpshwlwlrq zlwk lqirupdwlrq glvforvxuh

duh vxppdul}hg lq Sursrvlwlrq 51

48



Sursrvlwlrq 5 Zlwkrxw lqirupdwlrq glvforvxuh dqg zlwk vhfrqg0shulrg hqwu| +> � >W,/

wkhuh lv d xqltxh Qdvk0htxloleulxp lq shulrg rqh lqwhuhvw udwhv zlwk

-�

�?
' -�

�?
'

-f

>
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B Ern r�
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B E�� >�-f

>
� +4<,

Wrwdo sur�wv ehfrph

��? ' ��? ' B�2.

?
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S urri1 Vxssrvh d edqn fkdujhv d kljkhu �uvw0shulrg lqwhuhvw udwh wkdq lwv ulydo1 Wkhq/

lw dwwudfwv qr eruurzhuv lq wkh �uvw shulrg dqg ehfrphv wkh hqwudqw lq wkh vhfrqg shulrg1

Lq wklv hyhqw/ lwv glvfrxqwhg wrwdo sur�wv htxdo B�2.

?
1 Iurp Ht1 +43, d edqn suhihuv wr eh

wkh lqfxpehqw dv wklv |lhogv vhfrqg0shulrg sur�wv �2U
?

: �2.
?
1 Wkhuhiruh/ d edqn lv zloolqj

wr xqghufxw lwv ulydo1 Shuihfw frpshwlwlrq lq wkh �uvw shulrg hqvxuhv wkdw wkh gl�huhqfh

ehwzhhq wkh lqfxpehqw*v dqg hqwudqw*v sur�wv duh frpshwhg dzd| vxfk wkdw ixwxuh jdlqv

duh wudghg iru fxuuhqw �uvw0shulrg orvvhv1 Vlqfh BE�2U
?
��2.

?
� ' Bd> Ern r� *�nE��>�-fo/

wkh fdqglgdwh htxloleulxp �uvw0shulrg lqwhuhvw udwhv duh
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lpso| d �uvw0shulrg sur�w ri jE>d-f*>� BEErn r� *�onE��>�-f*>o�-f� dqg d vhfrqg0

shulrg sur�w ri Bdj�2U
?
nE��j��2.

?
o iru edqn �1 Dgglqj xs erwk sur�wv |lhogv dq ryhudoo

glvfrxqwhg sur�w htxdo wr B�2.
?

iru erwk edqnv1 Ohw xv dqdo|}h edqn �*v �uvw0shulrg

sulfh vhwwlqj ehkdylru jlyhq -�

�?
' -f*>� B Ern r� *�� B E�� >�-f*>1 Vxssrvh edqn

� ghflghv wr ghfuhdvh lwv lqwhuhvw udwh e| 0 : f ehorz -�

�?
1 Wkhq � dwwudfwv wkh hqwluh

pdunhw lq wkh �uvw shulrg dqg ehfrphv wkh rqo| lqfxpehqw lq wkh vhfrqg shulrg1 Lwv

wrwdo sur�wv qrz htxdo �B E> Ern r� *� n E�� >�-f�� ">n B�2U

?
	 B�2.

?
� Vxssrvh edqn

� fkdujhv dq lqwhuhvw udwh h{fhhglqj -�

�?
1 Frqvhtxhqwo|/ edqn � dwwudfwv qr eruurzhuv

lq wkh �uvw shulrg1 Lw wkhuhiruh ehfrphv wkh hqwudqw lq wkh vhfrqg shulrg dqg lwv wrwdo

glvfrxqwhg sur�wv ehfrph B�2.
?
1 Wkhuhiruh/ edqn �*v sur�wv gr qrw lqfuhdvh e| fkdujlqj

wkh kljkhu lqwhuhvw udwh1 D vlplodu dqdo|vlv dssolhv iru edqn �1 Dq| rwkhu frpelqdwlrq ri

lqwhuhvw udwhv zloo ohdg wr sur�wdeoh ghyldwlrq iru rqh ru wkh rwkhu edqn1 Wklv frpsohwhv

wkh surri ri wkh sursrvlwlrq1

Sursrvlwlrq 5 vkrzv wkdw �uvw0shulrg ordq udwhv duh idu ehorz wkh dfwxduldoo| idlu udwhv1

Wklv uhvxow vwhpv iurp erwk lqirupdwlrqdo gl�huhqfhv dqg vzlwfklqj frvwv1 Djdlq/ zlwkrxw
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lqirupdwlrq glvforvxuh dqg zlwk vhfrqg0shulrg hqwu|/ edqnv suhihu wr eh lqfxpehqw lq wkh

vhfrqg shulrg wr hqwudqw1 Wkh lqwxlwlrq lv hyhq vwurqjhu wkdq lq wkh fdvh zlwk lqirupdwlrq

glvforvxuh1 Wklv fdq eh vhhq iurp frpsdulqj Htv1 +;, dqg +43,1 Lq rwkhu zrugv/ vhfrqg0

shulrg hqwu| lv qrw vxfk dq dwwudfwlyh rswlrq dq|pruh= edqnv fdqqrw vlqjoh rxw xqnqrzq

orz0delolw| eruurzhuv lq wkh vhfrqg shulrg1 Ehlqj lqfxpehqw lv wkh rqo| zd| wr hqvxuh

odujh sur�wv lq wkh vhfrqg shulrg1 Frqvhtxhqwo|/ �uvw0shulrg frpshwlwlrq lv uhodwlyho|

kduvk dqg ryhudoo sur�wv duh orzhu frpsduhg wr lqirupdwlrq glvforvxuh1 Wkh �uvw0shulrg

htxloleulxp lpsolhv �uvw0shulrg orvvhv htxdo wr
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+55,

Wkxv/ wkh devhqfh ri lqirupdwlrq kduvkhqv frpshwlwlrq ryhu wkh wzr shulrgv vlqfh vhfrqg0

shulrg hqwu| lv ohvv dwwudfwlyh1 kljk0delolw| eruurzhuv ehqh�w iurp wkh devhqfh ri lqiru0

pdwlrq glvforvxuh dv ryhudoo frpshwlwlrq lv kduvk1 orz0delolw| eruurzhuv ehqh�w dv zhoo

vlqfh dq hqwhulqj edqn fdqqrw glvwlqjxlvk eruurzhuv* w|shv1 Dv lq Sursrvlwlrq 4/ rxu

uhvxowv duh lqghshqghqw ri j vlqfh wkh sursruwlrq ri wkh wzr eruurzhu w|shv lv lghqwlfdo lq

hdfk edqn*v sruwirolr1 Vlploduo|/ �uhqw htxdol}dwlrq� iroorzv dv erwk edqnv hqmr| lghqwlfdo

sur�wv1

71515 Zlwkrxw vhfrqg0shulrg hqwu|= > 	 >W

Qr hqwu| wdnhv sodfh lq wkh devhqfh ri lqirupdwlrq dqg zkhq dgyhuvh vhohfwlrq lv wrr

kduvk +> 	 >W,1 Wkhq d edqn rewdlqv d prqrsro| rq lwv �uvw0shulrg fxvwrphuv1 Krzhyhu/

d edqn rqo| ehqh�wv iurp wklv prqrsro| vlwxdwlrq zkhq lw dwwudfwv eruurzhuv lq wkh �uvw

shulrg1 Lq rwkhu zrugv/ iroorzlqj wkh vwudwhj| ri qrw dwwudfwlqj fxvwrphuv lq wkh �uvw

shulrg ohdyhv |rx zlwk }hur sur�wv lq wkh vhfrqg shulrg1 Vhfrqg0shulrg sur�wv zkhq

lqfxpehqw +& ' �, lq wkh �uvw shulrg ehfrph

�2U

?
' > d^ �-fo � +56,

Rwkhuzlvh/ vhfrqg0shulrg sur�wv duh }hur1 Wkh wrwdo sur�w iru edqn � dv d ixqfwlrq ri

lwv �uvw0shulrg lqwhuhvw udwh -�

�?
dqg wkh frpshwlwru*v lqwhuhvw udwh -�

�?
ehfrphv

4:
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f rwkhuzlvh1
+57,

D sxuh vwudwhj| htxloleulxp lq zklfk eruurzhuv duh lqgl�huhqw lq wkh �uvw shulrg zloo

lpso| wkdw & ' j1 Wkh uhvxowv iru wkh �uvw0shulrg frpshwlwlrq zlwk lqirupdwlrq glvforvxuh

duh vxppdul}hg lq Sursrvlwlrq 61

Sursrvlwlrq 6 Zlwkrxw lqirupdwlrq glvsod| dqg devhqw vhfrqg0shulrg hqwu| +> 	 >W,/

wkhuh lv d xqltxh Qdvk0htxloleulxp lq shulrg rqh lqwhuhvw udwhv zlwk

-�

�?
' -�

�?
'

-f

>
� BE^ �-f�� +58,

Wrwdo sur�wv ehfrph

��? ' ��? ' f� +59,

S urri1 Wkh surri lv vlplodu wr Sursrvlwlrqv 4 dqg 51

Iluvw shulrg lqwhuhvw udwhv duh idu ehorz wkh dfwxduldoo| idlu udwhv -f*>1 Wklv uhvxow lv

hqwluho| gulyhq e| lqirupdwlrqdo orfn0lq1 Zlwkrxw vhfrqg0shulrg hqwu|/ rqo| wkh lqfxp0

ehqw edqn uhdol}hv sur�wv lq wkh vhfrqg shulrg1 Wkhuhiruh/ d edqn kdv kxjkh lqfhqwlyhv wr

zlq �uvw0shulrg frpshwlwlrq1 Frqvhtxhqwo|/ �uvw0shulrg frpshwlwlrq lv kduvk dqg edqnv

r�hu d vhulrxv glvfrxqw wr eruurzhuv lq wkh �uvw shulrg dqwlflsdwlqj wkdw eruurzhuv zloo

eh lqirupdwlrqdoo| orfnhg0lq wrpruurz1 Ryhudoo sur�wv duh htxdo wr }hur1 kljk0delolw|

eruurzhuv sd| kljk lqwhuhvw udwhv lq wkh vhfrqg shulrg= wkh| duh lqirupdwlrqdoo| orfnhg0

lq1 H{ dqwh krzhyhu/ wkh lqirupdwlrqdo orfn0lq sureohp lv xqlpsruwdqw1 Wkh lqwxlwlrq lv

wkdw wkh lqirupdwlrqdo orfn0lq lv frpshwhg hqwluho| dzd| lq wkh �uvw shulrg1 Wklv vkrzv

xs vlqfh ryhudoo sur�wv duh htxdo wr }hur1 Wkh vzlwfklqj frvw krog0xs sureohp lv devhqw

vlqfh qr hqwu| wdnhv sodfh1

716 Lqwhuhvw udwhv zlwk �dv|pphwulf� glvforvxuh ri lqirupdwlrq

ghflvlrq

Lq wklv vxejdph zh glvfxvv wkh fdvh lq zklfk rqo| rqh edqn glvforvhv lqirupdwlrq1 Iru

frqyhqlhqfh vxssrvh rqo| edqn � glvforvhv lqirupdwlrq1 Zh glvwlqjxlvk ehwzhhq wzr

fdvhv zkhuh edqn � hqwhuv �*v pdunhw +> � >W, dqg zkhuh wkhuh lv qr hqwu| +> 	 >W,1

Vlqfh edqn � glvforvhv lqirupdwlrq/ edqn � zloo dozd|v hqwhu �*v pdunhw1

4;



71614 Zlwk hqwu| lqwr wkh pdunhw zlwkrxw lqirupdwlrq

Eruurzhuv fruuhfwo| dqwlflsdwh vhfrqg0shulrg lqwhuhvw udwhv dv zhoo dv hqwu| e| � lqwr �*v

pdunhw1 D eruurzhu lv lqgl�huhqw ehwzhhq eruurzlqj dw � dqg � dw | ' � li

>-�

�
' >-�

�
� BE�� >�K�

Wkxv/ eruurzhuv kdyh dq h{wud zloolqjqhvv wr sd| iru edqn � qrw glvforvlqj lqirupdwlrq1

Wkh lqwxlwlrq lv zkhq edqn � hqwhuv �*v pdunhw/ lw zloo judqw orz0delolw| eruurzhuv d

ordq lq wkh vhfrqg shulrg1 Lq rwkhu zrugv/ vlqfh � hqwhuv �*v pdunhw/ fkrrvlqj wkh edqn

qrw glvforvlqj lqirupdwlrq hqvxuhv eruurzhuv dffhvv wr wkhlu sulydwh ehqh�wv li wkh| wxuq

rxw wr eh d orz0delolw| w|sh1 H{shfwhg vzlwfklqj frvwv gr qrw lq xhqfh wkh pdujlqdo

eruurzhu dv hqwu| lv h{shfwhg wr wdnh sodfh lq erwk �uvw0shulrg pdunhwv1

Wkh qh{w Sursrvlwlrq suhvhqwv wkh pdlq lqvljkwv1

Sursrvlwlrq 7 Zkhq rqo| edqn � frpplwv wr glvsod| lqirupdwlrq dqg vhfrqg0shulrg

hqwu| wdnhv sodfh lq erwk pdunhwv +> � >W,/ wkhuh lv d xqltxh Qdvk0htxloleulxp lq shulrg0

rqh lqwhuhvw udwhv zlwk

-�

�
'

-f

>
�

B Ern r�

�
�

B E�� >� K

>
� 0 +5:,

-�

�
'

-f

>
�

B Ern r�

�
� +5;,

Edqn � dwwudfwv doo �uvw0shulrg eruurzhuv +& ' �,1 Edqnv* wrwdo sur�wv ehfrph

�� ' B�2.

_
� BE�� >�K : B�2.

?
+5<,

�� ' B�2.

_
� +63,

S urri1 Iurp Ht1 +;, wkh glvfrxqwhg gl�huhqfh lq sur�wdelolw| ehwzhhq ehlqj

lqfxpehqw dqg hqwudqw lq wkh vhfrqg shulrg iru edqn � htxdov Ern r� *� shu kljk0

delolw| eruurzhu1 Wkhuhiruh/ edqn �*v �uvw0shulrg lqwhuhvw udwh zloo qrw eh orzhu wkdq

-f*> � B Ern r� *�1 Rwkhuzlvh/ edqn � fdq ehwwhu sulfh vxfk wkdw � rewdlqv wkh �uvw0

shulrg pdunhw1 Vlploduo|/ iurp Ht1 +43, edqn � zloo qrw sulfh orzhu wkdq -f*> �

B Ern r� *�� B E�� >�-f*>1 Rwkhuzlvh/ edqn � lv ehwwhu r� ehlqj hqwudqw lq wkh vhfrqg

shulrg1 Vlqfh K 	 -f lpsolhv wkdw eruurzhuv* h{wud zloolqjqhvv wr sd| iru edqn � lv

4<



vpdoohu wkdq lwv frvw ri ixqglqj1 Wkhuhiruh edqn � grhv qrw qhhg wr sulfh wrr djjuhv0

vlyho| wr nhhs edqn � rxw ri lwv �uvw0shulrg pdunhw1 Ohw xv dqdo|}h edqn �*v sulfh vhwwlqj

ehkdylru jlyhq -�

�
' -f*>� B Ern r� *�1 Edqn � kdv qr lqfhqwlyh wr vhw lwv lqwhuhvw udwh

ehorz -�

�
' -f*>� B Ern r� *�� B E�� K� *>� 01 Jlyhq -�

�
/ wklv lv wkh kljkhvw lqwhuhvw

udwh dw zklfk edqn � dwwudfwv wkh hqwluh �uvw0shulrg pdunhw1 Dq lqfuhdvh lq lwv lqwhuhvw

udwh lpsolhv ohdylqj +sduw ri, wkh �uvw0shulrg pdunhw wr �1 Wklv dfwlrq djdlq orzhuv �*v

sur�wv1 Edqn � kdv qr lqfhqwlyhv wr orzhu lwv lqwhuhvw udwh ehorz-�

�
' -f*>�B Ern r� *�

jlyhq -�

�
' -f*>� B Ern r� *�� B E�� >� K*>� 01 Lqfuhdvlqj lwv lqwhuhvw udwh grhv qrw

d�hfw �*v sur�wv1 Dq| rwkhu frpelqdwlrq ri lqwhuhvw udwhv ohdgv wr sur�wdeoh ghyldwlrq

e| rqh ru wkh rwkhu edqn1 Wrwdo edqn sur�wv ehfrph

�� ' B�2.

_
� BE�� >�K : B�2.

?
+64,

�� ' B�2.

_
� +65,

Wklv frpsohwhv wkh surri ri wkh sursrvlwlrq1

Edqn � dwwudfwv qr �uvw0shulrg eruurzhuv dowkrxjk wkh| kdyh d kljkhu �uvw0shulrg

zloolqjqhvv wr sd|1 Krzhyhu/ wkh h{wud zloolqjqhvv wr sd| iru d edqn qrw glvforvlqj

lqirupdwlrq lv orzhu wkdq wkh frvw ri ixqgv dv K 	 -f1 Wkh lqwxlwlrq lv wkdw edqn � lv

ehwwhu ri xqghufxwwlqj edqn � lq wkh �uvw0shulrg vlqfh wkh sulydwh ehqh�wv duh uhodwlyho|

orz1 Wklv lpsolhv wkdw � ehfrphv wkh lqfxpehqw dqg hqmr|v wkh lqfxpehqf| sur�wv lq

wkh vhfrqg shulrg1 Wkxv/ lqirupdwlrq iru wkh hqwluh pdunhw lv glvforvhg dw wkh hqg ri wkh

�uvw shulrg dowkrxjk rqh ri wkh edqnv frpplwv qrw wr glvforvh lqirupdwlrq1

71615 Qr hqwu| lqwr wkh pdunhw zlwkrxw lqirupdwlrq

Eruurzhuv fruuhfwo| dqwlflsdwh vhfrqg0shulrg lqwhuhvw udwhv dv zhoo dv qr hqwu| e| � lqwr

�*v pdunhw1 Wkh| duh lqgl�huhqw ehwzhhq eruurzlqj dw � dqg � dw wlph 4 li

>-�

�
n B>Ek-2U

�
n E�� k�E-2.

�
n.Er m r 	 rW�� ' >-�

�
n B>^ +66,

zlwk k � E7r�rW�*E7r�r� wkh suredelolw| zlwk zklfk d eruurzhu zloo kdyh d vzlwfklqj frvw

r � rW1 Wkh �uvw whup lq wkh ohiw0kdqg vlgh ri Ht1 +66, vkrzv wkh h{shfwhg �uvw0shulrg

frvw ri eruurzlqj iurp edqn �1 Wkh vhfrqg whup uh hfwv wkh glvfrxqwhg h{shfwhg frvw

lq wkh vhfrqg shulrg1 Lq wkh hyhqw wkh eruurzhu kdv kljk vzlwfklqj frvwv rW � r/ kh zloo

53



frqwlqxh eruurzlqj iurp klv �uvw0shulrg edqn �1 Lq wkh hyhqw wkh eruurzhu kdv d orz

vzlwfklqj frvw r 	 rW/ kh zloo dfwxdoo| vzlwfk wr edqn �1 Wkh uljkw0kdqg vlgh vkrzv wkh

h{shfwhg frvw ri eruurzlqj iurp edqn � lq wkh erwk shulrgv1 Lw fohduo| looxvwudwhv wkh

�edujdlq0wkhq0ulsr�� sulflqj sdwwhuq ri edqn �1

Wkxv/ eruurzhuv kdyh dq h{wud zloolqjqhvv wr sd| iru wkh edqn glvforvlqj lqirupdwlrq1

Wkh lqwxlwlrq frphv lq wzr vwhsv1 Iluvw/ orz0delolw| eruurzhuv gr qrw kdyh dffhvv wr d ordq

zkdwhyhu wkh fkrlfh ri edqn vlqfh qr hqwu| lv h{shfwhg lq wkh pdunhw devhqw lqirupdwlrq1

Vhfrqg/ hqwu| lv h{shfwhg lq �*v �uvw0shulrg pdunhw zkhuhdv eruurzhuv duh orfnhg lq zkhq

fkrrvlqj iru �1 Wkh uhdvrq lv wkdw � glvforvhv lqirupdwlrq dqg � grhv qrw hqwhu �*v

�uvw0shulrg pdunhw1

Sursrvlwlrq 8 Zkhq rqo| edqn � frpplwv wr glvsod| lqirupdwlrq dqg qr vhfrqg0shulrg

hqwu| wdnhv sodfh lq wkh pdunhw devhqw lqirupdwlrq +> 	 >W,/ wkhuh lv d xqltxh Qdvk0

htxloleulxp lq shulrg0rqh lqwhuhvw udwhv zlwk

-�

�
'

-f

>
� B

�
k
Ern r�

�
n E�� k�.Er m r 	 rW�

�
� 0 +67,

-�

�
'

-f

>
� B d^ �-fo n B

Er� 2r�2

bEr� r�
� +68,

Edqn � dwwudfwv doo �uvw0shulrg eruurzhuv +& ' �,1 Wkh htxloleulxp sur�wv ehfrph

�� '
B>Er� 2r�2

S Er� r�

�� ' B�2.

_
�

S urri1 Edqn � zloo qrw sulfh orzhu wkdq -f*> � B d^ �-fo n BEr � 2r�2*bEr � r�1

Wkh uhdvrq lv wkdw e| ehfrplqj lqfxpehqw wkh dgglwlrqdo sur�wv kh pdnhv frpsduhg

wr ehlqj hqwudqw duh B
�
> d^ �-fo��2.

_

�
' B d> d^ �-fo� >Er� 2r�2*bEr� r�o1 Edqn �

fdqqrw jxdudqwhh lwvhoi d srvlwlyh sur�w vlqfh lw lv rswlpdo qrw wr hqwhu �*v pdunhw lq wkh

vhfrqg shulrg1 Wkhuhiruh/ lw zloo qrw sulfh orzhu lq wkh �uvw shulrg wkdq -f*> � �2U

_
'

-f*>� B dE2r� r�2*bEr� r�o1 Wkdw lv/ edqn � lv zloolqj wr sulfh xs wr wkh srlqw zkhuh

lw orvhv xs iurqw wkh vhfrqg0shulrg lqfxpehqf| sur�wv1 Krzhyhu/ � fdq gulyh � rxw

ri wkh �uvw0shulrg pdunhw dqg vwloo pdnh srvlwlyh sur�wv1 Wkh lqwxlwlrq lv wkdw lw r�huv

lwv �uvw0shulrg eruurzhuv wkh rswlrq wr vzlwfk wr edqn � lq wkh vhfrqg shulrg lq wkh
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hyhqw wkh eruurzhuv* vzlwfklqj frvwv duh orz1 Edqn � zloo qrw xqghufxw edqn �*v r�hu

vlqfh wklv zrxog |lhog orzhu sur�wv wkdq hqwhulqj lq wkh vhfrqg shulrg1 Uhpdun wkdw

-�

�
: -f*>�B Ern r� *� : -f*>�B dE2r� r�2*bEr� r�o1 Wkh htxloleulxp sur�wv ehfrph

�� '
B>Er� 2r�2

S Er� r�
: ��

_
+69,

�� ' B�2.

_
� +6:,

Uhpdun wkdw �*v sur�wv duh kljkhu wkdq zkhq hqwhulqj d pdunhw zlwk lqirupdwlrq1

Edqn � rewdlqv d srvlwlyh sur�w vlqfh edqn � grhv qrw zdqw wr sulfh wrr djjuhvvlyho| dqg

eruurzhuv kdyh d kljkhu zloolqjqhvv wr sd| iru edqn �1 Wkh h{shfwhg frvw ri vzlwfklqj

htxdov .Er m r 	 rW� ' E7rn er�*S vlqfh zkhq & ' �/ zh kdyh wkdw k ' E27r� r�*�E7r� r�1

8 Htxloleulxp lqirupdwlrq glvforvxuh

Lq wklv vhfwlrq/ zh hqgrjhql}h lqirupdwlrq glvforvxuh ghflvlrqv wdnhq e| edqnv1 Rxu

uhvxowv duh vxppdul}hg lq wkh iroorzlqj sursrvlwlrq=

Sursrvlwlrq 9 Lqfxpehqw edqnv vwudwhjlfdoo| orzhu ixwxuh eduulhuv wr hqwu| e| frpplwlqj

wr glvforvh lqirupdwlrq derxw wkhlu eruurzhuv* fkdudfwhulvwlfv1

Wkh surri ri wkh sursrvlwlrq lv frqwdlqhg lq wkh glvfxvvlrq ehorz1

814 Orz dv|pphwulf lqirupdwlrq

Frqvlghu �uvw wkh fdvh zkhuh dgyhuvh vhohfwlrq lv orz/ ru > � >W1 Iljxuh 5 vxppdul}hv

wkh uhohydqw edqn sd|r�v1 Zkhq erwk edqnv glvforvh wkhlu lqirupdwlrq +Uc U,/ wkhlu suri0

lwv dprxqw wr B�2.

_
dv vkrzq lq Sursrvlwlrq 41 Zlwkrxw lqirupdwlrq glvforvxuh +�c�,

erwk edqnv hduq B�2.
?

dv vkrzq lq Sursrvlwlrq 51 Ilqdoo|/ Sursrvlwlrq 7 suhvhqwv wkh

uhvxowv zkhq rqo| rqh edqn glvforvhv lwv lqirupdwlrq +Uc� ru �c U,1 Sur�wv dprxqw wr

B�2.

_
� E�� >�K iru wkh edqn glvforvlqj lqirupdwlrq zkloh wkh edqn qrw glvforvlqj lqiru0

pdwlrq uhfhlyhv d sd|r� htxdo wr B�2.

_
1 Lqirupdwlrq glvforvxuh lv zhdno| grplqdqw iru

erwk sod|huv146 Erwk edqnv duh ehwwhu r� frpplwwlqj wr surylgh lqirupdwlrq1 Glvforvlqj

46Lqirupdwlrq glvforvxuh lv vwulfwo| grplqdqw zkhq wkh frvw ri dffhvvlqj wkh lqirupdwlrq lv odujhu wkdq
wkh frvw ri glvforvlqj1
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Bank B
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d bδ µΠ − −

2E
nδΠ

2E
nδΠ

2E
dδΠ

Iljxuh 5= Sur�wv zlwk dqg zlwkrxw lqirupdwlrq glvforvxuh zkhq > � >W1

lqirupdwlrq lv d zhdno| grplqdqw vwudwhj|= zkdwhyhu wkh vwudwhj| ri wkh ulydo edqn/ d

edqn lv qhyhu zruvh r� surylglqj lqirupdwlrq1 Wklv kdsshqv vlqfh K 	 -f1 Wkh xqltxh

vxejdph shuihfw Qdvk htxloleulxp wkhq ehfrphv EUc U�1 Wkxv/ edqnv uhod{ frpshwlwlrq

e| surylglqj lqirupdwlrq1 Hqwu| zrxog wdnh sodfh lqghshqghqw ri lqirupdwlrq1 Surylg0

lqj lqirupdwlrq wr wkh frpshwlwru lpsuryhv wkh frpshwlwru*v rxwvlgh rswlrq dqg fohduo|

uhod{hv frpshwlwlrq1

815 Vxevwdqwldo dv|pphwulf lqirupdwlrq

Zh dqdo|}h wkh fdvh zkhuh d sulrul dv|pphwulf lqirupdwlrq lv vxevwdqwldo +> 	 >W,1 Wkh

uhohydqw sd|r�v duh vxppdul}hg lq Iljxuh 61

Lw lv d zhdno| grplqdqw vwudwhj| iru hyhu| edqn wr surylgh lqirupdwlrq1 Wkh uhdvrq

lv wkdw sur�wv ehfrph }hur lq fdvh edqnv gr qrw r�hu lqirupdwlrq= vhfrqg0shulrg uhqwv

duh hqwluho| frpshwhg dzd| lq wkh �uvw shulrg1 Wkxv/ hyhq zlwk vxevwdqwldo dv|pphwulf

lqirupdwlrq/ edqnv kdyh lqfhqwlyhv wr xqlodwhudoo| surylgh lqirupdwlrq wr frpshwlwruv1

Wklv lpsuryhv wkh rxwvlgh rswlrq ri wkh ulydo edqn dqg uhgxfhv ryhudoo frpshwlwlrq1
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0
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Iljxuh 6= Sur�wv zlwk dqg zlwkrxw lqirupdwlrq glvforvxuh zkhq > 	 >W1

9 Glvfxvvlrq

Wkhprgho suhvhqwhg dvvxphv wkdw kljk0delolw| eruurzhuv dozd|v h{hfxwh vxffhvvixo surmhfwv1

Lqirupdwlrq glvforvxuh derxw surmhfw rxwfrphv ru eruurzhu w|shv wkhq frlqflgh1 �Sduwldo�

lqirupdwlrq glvforvxuh/ l1h1 glvforvxuh derxw surmhfw rxwfrphv rqo|/ gl�huv iurp glvfor0

vxuh derxw eruurzhu w|shv zkhq wkh kljk delolw|*v vxffhvv suredelolw| lv ohvv wkdq rqh1

Zlwk sduwldo lqirupdwlrq glvforvxuh/ xqvxffhvvixo kljk0delolw| dqg orz0delolw| eruurzhuv

duh srrohg wrjhwkhu1 Rxu uhvxowv uhpdlq urexvw hyhq zkhq edqnv zrxog eh deoh wr rsw

iru �sduwldo� lqirupdwlrq glvforvxuh1 Wkxv edqnv zdqw wr frpplw wr glvforvh lqirupdwlrq

derxw eruurzhu w|shv1 Wkh lqwxlwlrq lv wkdw eruurzhuv lq wkh �uvw shulrg kdyh d kljkhu

zloolqjqhvv wr sd| iru d edqn frpplwwlqj wr glvforvh lwv w|sh1 Wklv uhvxow vwdqgv lq frq0

wudvw wr Sdglood dqg Sdjdqr +5334, zkhuh vkdulqj lqiurpdwlrq derxw eruurzhu w|shv pd|

uhgxfh eruurzhuv* lqfhqwlyhv wr shuirup1

Zh glvfxvvhg xqlodwhudo lqirupdwlrq glvforvxuh e| edqnv1 Edqnv krzhyhu riwhq px0

wxdoo| djuhh wr h{fkdqjh lqirupdwlrq/ wkdw lv �vkduh� lqirupdwlrq1 Edqnv pd| gh0

flgh zkhwkhu wr vkduh lqirupdwlrq ru qrw ehiruh frpshwlwlrq lq wkh ordq pdunhw wdnhv

sodfh1 Lq sudfwlfh/ zh revhuyh yroxqwdu| dqg uhjxodwhg lqirupdwlrq vkdulqj dprqj edqnv

wkurxjk fuhglw exuhdxv dqg sulydwh fuhglw uhjlvwhuv +vhh Mdsshool dqg Sdjdqr +5333, iru

dq ryhuylhz,1 Rxu uhvxowv dovr vkrz wkdw edqnv xqlodwhudoo| frpplw wr glvforvh lqirupd0
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wlrq lqghshqghqwo| ri wkhlu pdunhw vkduh1 Wkxv/ lw lv dv li lqirupdwlrq vkdulqj dprqj

edqnv rffxuv1 Dfwxdoo| lqirupdwlrq vkdulqj rqo| uhlqirufhv rxu uhvxowv vlqfh wkhq d edqn

dqwlflsdwhv wr uhfhlyh lwv ulydo*v eruurzhu lqirupdwlrq1

Zh vwduwhg iurp vx!flhqw khwhurjhqhlw| lq vzlwfklqj frvwv wr doorz iru sur�wdeoh

hqwu|1 Hyhq devhqw dv|pphwulf lqirupdwlrq/ sur�wdeoh vhfrqg0shulrg hqwu| lv qrw srvvleoh

zkhq khwhurjhqhlw| lq vzlwfklqj frvwv lv ohvv vxevwdqwldoo| +2r : r,1 Wkh vhfrqg0shulrg

lqfxpehqw edqn zrxog rswlpdoo| vhw d vhfrqg0shulrg olplw lqwhuhvw udwh wr uhwdlq doo lwv

kljk0delolw| eruurzhuv +vhh h1j1 Sdglood dqg Sdjdqr +5333,,1 Wklv ohdyhv }hur sur�wv iru

wkh hqwudqw lq wkh vhfrqg shulrg1 Wkhq lqirupdwlrq glvsod| grhv qrw d�hfw ixwxuh eduulhuv

wr hqwu|1 Edqnv ehfrph lqgl�huhqw ehwzhhq lqirupdwlrq glvforvxuh ru qrw1

Edqnv frxog frqvlghu wr r�hu w|sh frqwlqjhqw orqj whup frqwudfwv wr eruurzhuv1 Lw

lv fohdu wkdw orz0delolw| eruurzhuv zloo eh ghqlhg d ordq lq wkh vhfrqg shulrg1 H{ dqwh/

krzhyhu/ doo ru qrqh ri wkh eruurzhuv zrxog fkrrvh iru wkh orqj whup frqwudfw vlqfh

wkh| kdyh vlplodu h{shfwdwlrqv derxw wkhlu vzlwfklqj frvw1 R�hulqj orqj whup frqwudfwv

wkdw duh fkrvhq e| eruurzhuv uhod{hv vhfrqg0shulrg frpshwlwlrq dv eruurzhuv duh orfnhg

lq lqwr wkh orqj whup frqwudfw +vhh Djklrq dqg Erowrq +4<;:,,1 Krzhyhu/ wklv vkdushqv

�uvw0shulrg frpshwlwlrq dv d edqn rqo| rewdlqv sur�wv zkhq lw lv lqfxpehqw lq wkh vhfrqg

shulrg1 Wkhuhiruh/ vkruw whup frqwudfwv uhod{ ryhudoo frpshwlwlrq dqg duulyh hqgrjhqrxvo|

lq rxu vhwwlqj1

Rxu vhwwlqj rqo| frqvlghuv dgyhuvh vhohfwlrq sureohpv1 Lqirupdwlrq glvforvxuh pd|

dovr dulvh wr fxue prudo kd}dug sureohpv +vhh h1j1 Sdglood dqg Sdjdqr +4<<:/ 5333,,1

Lq wkdw vhwwlqj/ edqnv pd| frpplw wr vkduh vrph lqirupdwlrq wr lqgxfh eruurzhuv wr

zrun kdug1 Dgglqj d vwdjh lq zklfk eruurzhuv fdq lq xhqfh wkhlu uhsd|phqw suredelolw|

pd| d�hfw rxu uhvxowv1 Zh kdyh vkrzq wkdw lqirupdwlrq glvforvxuh uhod{hv frpshwlwlrq1

Wklv lqwurgxfhv prudo kd}dug sureohpv= eruurzhuv kdyh ohvv lqfhqwlyhv wr zrun kdug1

Frpplwwlqj qrw wr glvforvh lqirupdwlrq pd| wkhq lqgxfh eruurzhuv wr zrun kdughu dw

wkh frvw ri lqwurgxflqj kduvkhu frpshwlwlrq1

Eruurzhu vzlwfklqj dqg orz0delolw| eruurzhuv rewdlqlqj ordqv gulyhv zhoiduh lq rxu

prgho1 Lqirupdwlrq glvforvxuh plqlpl}hv ordqv wr orz0delolw| eruurzhuv exw lqgxfhv

pd{lpdo vzlwfklqj1 Zhoiduh pd{lpl}lqj lqirupdwlrq glvforvxuh klqjhv rq wkh ghjuhh

ri dv|pphwulf lqirupdwlrq1 Qr lqirupdwlrq glvforvxuh lv rswlpdo zlwk vxevwdqwldo dv|p0

phwulf lqirupdwlrq +> 	 >W,1 Qr vhfrqg0shulrg hqwu| wdnhv sodfh1 Wkhuhiruh kljk0delolw|
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eruurzhuv gr qrw vzlwfk dqg orz0delolw| eruurzhuv gr qrw rewdlq d vhfrqg0shulrg ordq1

Wkh zhoiduh pd{lpl}lqj vroxwlrq hqgrjhqrxvo| duulyhv zlwk orz dv|pphwulf lqirupdwlrq

+> � >W,1 Hqwu| wdnhv sodfh uhjdugohvv ri lqirupdwlrq glvforvxuh1 orz0delolw| eruurzhuv

gr qrw rewdlq d vhfrqg0shulrg ordq zlwk lqirupdwlrq glvforvxuh1

Rxu prgho dvvxphg eruurzhuv ohduq wkhlu w|sh dqg vzlwfklqj frvw wkurxjk ohqglqj1

Dq dowhuqdwlyh dvvxpswlrq zrxog eh wkdw eruurzhuv nqrz wkhlu w|sh dqg2ru vzlwfklqj

frvw ehiruh dffhswlqj r�huv iurp edqnv1 Eruurzhuv wkdw duh lqiruphg derxw wkhlu w|sh

zrxog qrw dowhu rxu uhvxowv dv orqj dv wkh| vsolw lq d vlplodu zd| dv kljk0delolw| eruurzhuv

dprqj edqnv1 orz0delolw| eruurzhuv xqghuvwdqg wkh remhfwlyhv ri kljk0delolw| eruurzhuv=

wkh| rswlpdoo| klgh ehklqg kljk0delolw| eruurzhuv wr rewdlq d ordq lq wkh �uvw shulrg1

Rxu uhvxowv wkxv uhpdlq urexvw vlqfh djdlq hqgrjhqrxv lqirupdwlrq glvforvxuh uhyhdov

eruurzhuv w|sh lq wkh vhfrqg shulrg1 Eruurzhuv pd| eh lqiruphg ehiruh frqwudfwlqj

derxw wkhlu ohduqlqj vzlwfklqj frvwv1 Wklv frpsolfdwhv rxu dqdo|vlv vlqfh wkhq eruurzhuv

uhvsrqg gl�huhqwo| wr lqwhuhvw udwh fkdqjhv ghshqglqj rq wkh pdjqlwxgh ri wkhlu vzlwfklqj

frvwv1

Zh glvfxvv d gxrsro| vlwxdwlrq exw dgplwwhgo| wklv lv d vlpsoli|lqj dvvxpswlrq1 Lq

uhdolw| zh kdyh pruh wkdq wzr edqnv frpshwlqj wr dwwudfw eruurzhuv1 Rxu uhvxowv txdolwd0

wlyho| frqwlqxh wr krog dv orqj dv wkhuh lv vrph irup ri lpshuihfw frpshwlwlrq ehwzhhq doo

rwkhu edqnv lq wkh vhfrqg shulrg1 Wklv lpshuihfw frpshwlwlrq jxdudqwhhv wkdw frpplwwlqj

wr lqirupdwlrq glvforvxuh uhod{hv ixwxuh eduulhuv wr hqwu| zlwkrxw doo sur�wv ehlqj frp0

shwhg dzd| dprqj hqwudqwv1 Zkhq hqwudqwv duh shuihfw vxevwlwxwhv lq wkh vhfrqg shulrg/

frpplwwlqj wr glvforvh lqirupdwlrq grhv qrw d�hfw wkh sur�wv ri hqwudqwv lq wkh vhfrqg

shulrg1 Wklv zrxog surgxfh shuihfw frpshwlwlrq dqg wkh lghd ri uhod{lqj frpshwlwlrq

wkurxjk lqirupdwlrq glvforvxuh zrxog lqhylwdeo| glvdsshdu1

Edqnv fuhgleo| frpplw wr glvforvh lqirupdwlrq derxw eruurzhuv wkurxjk zulwlqj hq0

irufhdeoh frqwudfwv zlwk hqwuhsuhqhxuv ru surylglqj lqirupdwlrq wr wkh ulydo edqn1 Wkhvh

frqwudfwv duh uhqhjrwldwlrq surri vlqfh wkh hqwuhsuhqhxuv zdqw wr hqirufh wkh frqwudfw1

Edqnv krzhyhu pd| zdqw wr uhylvh wkh frqwudfw dv wkh| pd| zdqw wr lqirupdwlrqdoo| krog0

xs wkh hqwuhsuhqhxu zkhq dv|pphwulf lqirupdwlrq lv vxevwdqwldo1 Wklv frxog eh fdswxuhg

e| euhdfk ri frqwudfw1 Li euhdfk ri frqwudfw lv srvvleoh/ eruurzhuv zrxog udwlrqdoo| iruh0

vhh wklv1 Wkhuhiruh wkh eruurzhuv* zloolqjqhvv wr sd| iru d edqn frpplwwlqj wr glvforvh

lqirupdwlrq zrxog ghfuhdvh1 Qhyhuwkhohvv/ eruurzhuv vwloo suhihu d edqn frpplwwlqj wr
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glvforvh lqirupdwlrq h{shfwlqj euhdfk ri frqwudfw wr rqh qrw glvforvlqj lqirupdwlrq1

: Frqfoxvlrq

Wklv sdshu vkrzv wkdw �upv pd| vriwhq ryhudoo frpshwlwlrq e| orzhulqj ixwxuh eduulhuv

wr hqwu|1 Lq wklv zd|/ �upv lqylwh hqwu| lqwr wkhlu lqfxpehqw pdunhw uhod{lqj �uvw0shulrg

frpshwlwlrq1 Zh surylgh dq dssolfdwlrq ri wklv pruh jhqhudo uhvxow e| orrnlqj dw vwudwhjlf

lqirupdwlrq glvsod| lq wkh edqnlqj lqgxvwu|1 Edqn0�up lqwhudfwlrq surylghv d edqn zlwk

dq lqirupdwlrqdo dgydqwdjh derxw lwv eruurzhuv1 Lq wkh devhqfh ri hqwu|/ eruurzhuv

hqfrxqwhu dq lqirupdwlrqdo krog0xs sureohp rqfh d uhodwlrqvkls lv hvwdeolvkhg1 Pruhryhu/

zlwk hqwu|/ eruurzhuv pd| idfh ohduqlqj vzlwfklqj frvwv lq wkh dfwlrq ri ylvlwlqj d edqn1

Dq lqfxpehqw edqn wkhuhiruh pd| suhihu wr sulfh qrw wrr djjuhvvlyho| wr plon vrph ri

lwv suhylrxv eruurzhuv1 Rxu uhvxowv uhyhdo wkdw edqnv frpplw wr surylgh lqirupdwlrq

wr frpshwlwruv dqg jlyh dzd| wkhlu lqirupdwlrqdo dgydqwdjh1 Wklv dfwlrq rffxuv iru

vwudwhjlf uhdvrqv= surylglqj lqirupdwlrq lqylwhv hqwu| dqg dxjphqwv wkh ulydo*v vhfrqg0

shulrg sur�wv1 Wkh lqfuhdvh lq wkh ulydo*v vhfrqg0shulrg sur�wv krzhyhu gdpshqv lwv

lqfhqwlyhv wr zlq �uvw0shulrg frpshwlwlrq dqg oxuh eruurzhuv1 Lq vxp zh kdyh vkrzq

wkdw lqirupdwlrq glvforvxuh uhod{hv ryhudoo sulfh frpshwlwlrq1 Rxu uhvxow dovr vkrzv wkdw

frpshwlwlrq lq pdunhwv zlwk vx!flhqw khwhurjhqhlw| lq vzlwfklqj frvwv lv uhod{hg hyhq

zkhq wdnlqj lqwr dffrxqw �uvw0shulrg frpshwlwlrq1

D edqn vwudwhjlfdoo| fxuev wkh lqirupdwlrqdo krog0xs sureohp e| frpplwwlqj wr glv0

forvh lqirupdwlrq wr frpshwlwruv1 Lqirupdwlrq glvforvxuh lqfuhdvhv wkh eruurzhuv* �uvw0

shulrg zloolqjqhvv wr sd|= eruurzhuv dqwlflsdwh wkh devhqfh ri wkh lqirupdwlrqdo krog0xs1

Wkh lqirupdwlrqdo krog0xs sureohp lv krzhyhu vxevwlwxwhg e| d vzlwfklqj frvw krog0xs

sureohp= eruurzhuv suhihu wkh lqfxpehqw edqn gxh wr ohduqlqj vzlwfklqj frvwv1 Rxu

prgho wkhuhiruh udwlrqdol}hv zk| lq vr pdq| frxqwulhv frppxqlfdwlrq ri lqirupdwlrq

wdnhv sodfh1

Rxu uhvxowv kdyh lpsruwdqw lpsolfdwlrqv iru �qdqfldo lqwhjudwlrq dqg frpshwlwlrq1

Wklv prgho vxjjhvwv wkdw edqnv pd| eh zloolqj wr vwlpxodwh �qdqfldo lqwhjudwlrq e|

frpplwwlqj wr glvforvh lqirupdwlrq derxw eruurzhuv1 Edqnv pd| vx�hu lq wkh vkruw

uxq vlqfh wkh| duh jlylqj dzd| lqirupdwlrqdo uhqwv1 H{ dqwh krzhyhu/ ryhudoo edqnlqj

frpshwlwlrq pd| eh uhod{hg1
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; Uhihuhqfhv

Djklrq/ Sklolssh dqg Erowrq/ Sdwulfn/ Frqwudfwv dv d Eduulhu wr Hqwu|/ Dphu0

lfdq Hfrqrplf Uhylhz/ ::/ 4<;:/ 6;;07341

Ehvwhu/ Khopxw/ Ehuwudqg Htxloleulxp lq d Gl�huhqwldwhg Gxrsro|/ Lqwhuqdwlrqdo

Hfrqrplf Uhylhz 66/ 4<<5/ 766077;1

Erxfndhuw/ Mdq dqg Ghju|vh/ Kdqv/ Hqwu| dqg Vwudwhjlf Lqirupdwlrq Glvsod| lq

Fuhglw Pdunhwv/ 5334/ plphr1

Ghoo*Dulffld/ Jlrydqql/ Iulhgpdq/ H}ud/ dqg Pdutxh}/ Urehuw/ 4<<</ �Dg0

yhuvh Vhohfwlrq dv d Eduulhu wr Hqwu| lq wkh Edqnlqj Lqgxvwu|/� UDQG Mrxuqdo ri Hfr0

qrplfv/ 63/ Dxwxpq/ 8480671

Jhkulj/ Wkrpdv dqg Vwhqedfnd/ Uxqh/ �Lqirupdwlrq Vkdulqj lq Edqnlqj= D

Frooxvlyh GhylfhB/� 5334/ FHSU Glvfxvvlrq Sdshu Q� 2b��1

Mdsshool/ Wxoolr dqg Sdjdqr/ Pdufr/ �Lqirupdwlrq Vkdulqj lq Fuhglw Pdunhwv= D

Vxuyh|�/ FVHI Zrunlqj Sdshu Q� �Sc 5333/ Xqlyhuvlw| ri Vdohuqr1

Ndooehuj/ Mduo J1 dqg Xghoo/ Juhjru| I1/ 5334/ �Wkh Ydoxh ri Sulydwh Vhfwru

Fuhglw Lqirupdwlrq Vkdulqj= Wkh X1V1 Fdvh/ Nhooh| Vfkrro ri Exvlqhvv Lqgldqd Xqlyhulw|

Zrunlqj Sdshu1

Nohpshuhu/ Sdxo/ Hqwu| Ghwhuuhqfh lq Pdunhwv zlwk Vzlwfklqj Frvwv/ Wkh Hfr0

qrplf Mrxuqdo/ 4<;:/ <: +Frqihuhqfh ;:,/ <<044:1

Nohpshuhu/ Sdxo/ �Frpshwlwlrq zkhq Frqvxphuv kdyh Vzlwfklqj Frvwv= Dq Ryhuylhz

zlwk Dssolfdwlrqv wr Lqgxvwuldo Rujdql}dwlrq/ Pdfurhfrqrplfv/ dqg Lqwhuqdwlrqdo Wudgh/�

Uhylhz ri Hfrqrplf Vwxglhv/ Rfwrehu 4<<8/ 95/ 848086<1

Qlovvhq/ Wruh/ Wzr nlqgv ri vzlwfklqj frvwv/ UDQG Mrxuqdo ri Hfrqrplfv/ 4<<5/

56/ Zlqwhu/ 8:<08;<1

Qlovvhq/ Wruh/ �Frqvxphu Orfn0Lq zlwk Dv|pphwulf Lqirupdwlrq/� Lqwhuqdwlrqdo

Mrxuqdo ri Lqgxvwuldo Rujdql}dwlrq/ 5333/ 4;/ 97409991

Sdglood/ Mrujh D1 dqg Sdjdqr/ Pdufr/ �Hqgrjhqrxv Frppxqlfdwlrq Dprqj

Ohqghuv dqg Hqwuhsuhqhxuldo Lqfhqwlyhv/� Uhylhz ri Ilqdqfldo Vwxglhv/ Mdqxdu| 4<<:/ 43/

53805691

Sdglood/ Mrujh D1 dqg Sdjdqr/ Pdufr/ �Vkdulqj Ghidxow Lqirupdwlrq dv d Eru0

urzhu Glvflsolqh Ghylfh/� Hxurshdq Hfrqrplf Uhylhz/ Ghfhpehu 5333/ 77/ 4<8404<;31
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Sdjdqr/ Pdufr/ 5335/ �Phdvxulqj �qdqfldo lqwhjudwlrq/� sdshu suhvhqwhg dw odxqfk0

lqj zrunvkrs ri HFE0FIV Uhvhdufk Qhwzrun rq �Fdslwdo Pdunhwv dqg Ilqdqfldo Lqwh0

judwlrq lq Hxursh1

Sdjdqr/ Pdufr dqg Mdsshool/ Wxoolr/ �Lqirupdwlrq Vkdulqj lq Fuhglw Pdunhwv/�

Mrxuqdo ri Ilqdqfh/ Ghfhpehu 4<<6/ 7;/ 49<604:4;1

Udmdq/ Udjkxudp/ �Lqvlghuv dqg Rxwvlghuv= Wkh Fkrlfh ehwzhhq Lqiruphg dqg

Dup*v0ohqjwk ghew/� Mrxuqdo ri Ilqdqfh/ Vhswhpehu 4<<5/ 7:/ 469:047331

Uûqgh/ Wkrpdv/ Wudgh Vhfuhwv dqg Lqirupdwlrq Vkdulqj/ Mrxuqdo ri Hfrqrplfv dqg

Pdqdjhphqw Vwudwhj|/ 5334/ 43/ 6/ 6<4074:1

Vkdush/ Vwhskhq D1/ �Dv|pphwulf Lqirupdwlrq/ Edqn Ohqglqj/ dqg Lpsolflw Frq0

wudfwv= D Vw|ol}hg Prgho ri Fxvwrphu Uhodwlrqvklsv/� Mrxuqdo ri Ilqdqfh/ 4<<3/ 78/

439<043;:1

Wluroh/ Mhdq/ Wkh Wkhru| ri Lqgxvwuldo Rujdql}dwlrq/ 4<;;/ PLW Suhvv1

yrq Wkdgghq/ Huqvw0Oxgzlj/ �Dv|pphwulf Lqirupdwlrq/ Edqn Ohqglqj dqg Lp0

solflw Frqwudfwv = Wkh Zlqqhu*v Fxuvh/� 5334/ iruwkfrplqj lq Mrxuqdo ri Ilqdqfh1

Ylyhv/ [dylhu/ �Frpshwlwlrq lq wkh fkdqjlqj zruog ri edqnlqj/� R{irug Uhylhz ri

Hfrqrplf Srolf|/ 5334/ 4:/ 868087:1
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