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Whvwlqj Fuhglw Frqvwudlqwv Xvlqj d Gluhfwhg Ohqglqj Surjudp�

Deklmlw Y1 Edqhumhh_dqg Hvwkhu Gx rh

Pd| 5335

Devwudfw

Zh ehjlq wkh sdshu e| od|lqj rxw d vlpsoh phwkrgrorj| wkdw doorzv xv wr ghwhuplqh

zkhwkhu �upv duh fuhglw frqvwudlqhg/ edvhg rq krz wkh| uhdfw wr fkdqjhv lq gluhfwhg ohqg0

lqj surjudpv1 Wkh edvlf lghd lv wkdw zkloh erwk frqvwudlqhg dqg xqfrqvwudlqhg �upv pd|

eh zloolqj wr devrue doo wkh gluhfwhg fuhglw wkdw wkh| fdq jhw +ehfdxvh lw pd| eh fkhdshu

wkdq rwkhu vrxufhv ri fuhglw,/ frqvwudlqhg �upv zloo xvh lw wr h{sdqg surgxfwlrq/ zkloh xq0

frqvwudlqhg �upv zloo sulpdulo| xvh lw dv d vxevwlwxwh iru rwkhu eruurzlqj1 Zh wkh dsso|

wklv phwkrgrorj| wr �upv lq Lqgld wkdw ehfdph holjleoh iru gluhfwhg fuhglw dv d uhvxow ri d

srolf| fkdqjh lq 4<<;1 Xvlqj �upv wkdw zhuh douhdg| jhwwlqj wklv nlqg ri fuhglw ehiruh 4<<;

wr frqwuro iru wlph wuhqgv/ zh vkrz wkdw wkhuh lv qr hylghqfh wkdw gluhfwhg fuhglw lv ehlqj

xvhg dv d vxevwlwxwh iru rwkhu irupv ri fuhglw1 Lqvwhdg wkh fuhglw zdv xvhg wr �qdqfh pruh

surgxfwlrq�wkhuh zdv vljql�fdqw dffhohudwlrq lq wkh udwh ri jurzwk ri vdohv dqg sur�wv iru

wkhvh �upv1 Zh frqfoxgh wkdw pdq| ri wkh �upv pxvw kdyh ehhq vhyhuho| fuhglw frqvwudlqhg1

Nh|zrugv = Edqnlqj/ Fuhglw frqvwudlqwv/ Lqgld MHO= R49/ J5

WZh wkdqn Wdwd Frqvxowlqj Vhuylfhv iru wkhlu khos lq xqghuvwdqglqj wkh Lqgldq edqnlqj Lqgxvwu|/

Vdqnduqdudqd|dq iru klv zrun froohfwlqj wkh gdwd/ Ghdq \dqj dqg Qlnl Norqdulv iru h{fhoohqw uhvhdufk dvvlv0

wdqfh/ dqg Urehuw Eduur/ Vxjdwr Edwwdfkdu|d/ Jdu| Ehfnhu/ Hkdqdq Khospdq/ Vhqgklo Pxoodlqdwkdq/ Nhylq

Pxusk|/ Udjkxudp Udmdq dqg Fkulvwrskhu Xgu| iru yhu| xvhixo frpphqwv1 Zh duh sduwlfxoduo| judwhixo wr wkh

dgplqlvwudwlrq dqg wkh hpsor|hhv ri wkh edqn zh vwxg| iru wkhlu jlylqj xv dffhvv wr wkh gdwd zh xvh lq wklv sdshu1
_Ghsduwphqw ri Hfrqrplfv/ PLW1
hGhsduwphqw ri Hfrqrplfv/ PLW/ QEHU dqg FHSU1
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4 Lqwurgxfwlrq

Wkdw wkhuh duh olplwv wr dffhvv wr fuhglw lv zlgho| dffhswhg wrgd| dv dq lpsruwdqw sduw ri dq

hfrqrplvw*v ghvfulswlrq ri wkh zruog1 Fuhglw frqvwudlqwv qrz �jxuh surplqhqwo| lq hfrqrplf

dqdo|}hv ri vkruw0whup  xfwxdwlrqv dqg orqj0whup jurzwk14 \hw rqh lv kdug0suhvvhg wr �qg wljkw

hylghqfh ri wkh h{lvwhqfh ri fuhglw frqvwudlqwv rq �upv/ hvshfldoo| lq d ghyhorslqj frxqwu| vhwwlqj1

Wklv lv lq vrph zd|v zkdw lv wr eh h{shfwhg= d �up lv fuhglw frqvwudlqhg zkhq lw fdqqrw

eruurz dv pxfk dv lw zrxog olnh wr dw wkh jrlqj pdunhw udwh ru/ lq rwkhu zrugv/ zkhq wkh pdujlqdo

surgxfw ri fdslwdo lq wkh �up lv juhdwhu wkdq wkh pdunhw lqwhuhvw udwh1 Lw lv krzhyhu qrw fohdu krz

rqh vkrxog jr derxw hvwlpdwlqj wkh pdujlqdo surgxfw ri fdslwdo1 Wkh prvw reylrxv dssurdfk/

zklfk uholhv rq xvlqj vkrfnv wr wkh pdunhw vxsso| fxuyh ri fdslwdo wr hvwlpdwh wkh ghpdqg fxuyh/

lv rqo| ydolg xqghu wkh dvvxpswlrq wkdw wkh vxsso| lv dozd|v htxdo wr ghpdqg/ l1h1/ li wkh �up lv

qhyhu fuhglw frqvwudlqhg1

Wkh olwhudwxuh kdv wkhuhiruh wdnhq d ohvv gluhfw urxwh= Wkh lghd lv wr vwxg| wkh h�hfwv ri

dffhvv wr zkdw duh wdnhq wr eh forvh vxevwlwxwhv iru fuhglw�fxuuhqw fdvk  rz/ sduhqwdo zhdowk/

frppxqlw| zhdowk�rq lqyhvwphqw1 Li wkhuh duh qr fuhglw frqvwudlqwv/ juhdwhu dffhvv wr d vxevwl0

wxwh iru fuhglw zrxog eh luuhohydqw iru wkh lqyhvwphqw ghflvlrq1 Zkloh wklv olwhudwxuh kdv w|slfdoo|

irxqg wkdw wkhvh fuhglw vxevwlwxwhv gr d�hfw lqyhvwphqw/5 vxjjhvwlqj wkdw �upv duh lqghhg fuhglw

frqvwudlqhg/ wkh lqwhusuhwdwlrq ri wklv hylghqfh lv qrw xqfrqwuryhuvldo1 Wkh sureohp lv wkdw df0

fhvv wr wkhvh rwkhu uhvrxufhv lv xqolnho| wr eh hqwluho| xqfruuhodwhg zlwk rwkhu fkdudfwhulvwlfv

ri wkh �up +vxfk dv surgxfwlylw|, wkdw pd| lq xhqfh krz pxfk lw zdqwv wr lqyhvw1 Wr wdnh dq

reylrxv h{dpsoh/ d vkrfn wr fdvk0 rz srwhqwldoo| frqwdlqv lqirupdwlrq derxw wkh �up*v ixwxuh

shuirupdqfh1 Ri frxuvh/ li rqh kdv hqrxjk lqirupdwlrq derxw wkh vkrfn/ rqh fdq lvrodwh vkrfnv

wkdw duh fohduo| xqlqirupdwlyh1 Odprqw*v +4<<:, xvh ri rlo0sulfh vkrfnv wr orrn dw qrq0rlo lq0

yhvwphqw ri rlo frpsdqlhv lv dq h{dpsoh ri wklv vwudwhj|1 Krzhyhu lw lv qrw dq dfflghqw wkdw
4Vhh Ehuqdqnh dqg Jhuwohu +4<;<, dqg Nl|rwdnl dqg Prruh +4<<:, rq wkhrulhv ri exvlqhvv f|fohv edvhg rq fuhglw

frqvwudlqwv/ dqg Edqhumhh dqg Qhzpdq +4<<6, dqg Jdoru dqg ]hlud +4<<6, rq wkhrulhv ri jurzwk dqg ghyhorsphqw

edvhg rq olplwhg fuhglw dffhvv1
5Wkh olwhudwxuh rq wkh h�hfwv ri fdvk0 rz rq lqyhvwphqw lv hqruprxv1 Id}}dul/ Kxeedug dqg Shwhuvhq +4<<;,

surylgh d xvhixo lqwurgxfwlrq wr wklv olwhudwxuh1 Wkh h�hfwv ri idplo| zhdowk rq lqyhvwphqw kdyh dovr ehhq h{whq0

vlyho| vwxglhg +vhh Eodqfk rzhu dqg Rvzdog +4<<;,/ iru dq lqwhuhvwlqj h{dpsoh,1 Wkhuh lv dovr d jurzlqj olwhudwxuh

rq wkh h�hfwv rq frppxqlw| wlhv rq lqyhvwphqw +vhh/ iru h{dpsoh/ Edqhumhh dqg Pxqvkl +5334,,1
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wkh frpsdqlhv iru zklfk Odprqw lv deoh wr kdyh suhflvh hqrxjk lqirupdwlrq derxw wkh qdwxuh ri

vkrfnv whqg wr eh yhu| odujh frpsdqlhv dqg/ dv hpskdvl}hg e| Odprqw dqg rwkhuv/ 6 fdvk0 rz

vkrfnv fdq kdyh yhu| gl�huhqw h�hfwv rq elj fdvk0ulfk �upv wkdq rq vpdoo fdvk0srru �upv17

Khuh zh wdnh d gl�huhqw dssurdfk wr wklv txhvwlrq1 Zh pdnh xvh ri d srolf| fkdqjh wkdw

d�hfwhg wkh  rz ri gluhfwhg fuhglw wr dq lghqwl�deoh vxevhw ri �upv1 Vxfk srolf| fkdqjhv duh

frpprq lq pdq| ghyhorslqj dqg ghyhorshg frxqwulhv�hyhq wkh X1V1 kdv wkh Frppxqlw| Uhlq0

yhvwphqw Dfw/ zklfk reoljhv edqnv wr ohqg pruh wr vshfl�f frppxqlwlhv18

Wkh dgydqwdjh ri rxu dssurdfk lv wkdw lw jlyhv xv d vshfl�f h{rjhqrxv vkrfn wr wkh vxsso| ri

fuhglw wr vshfl�f �upv +dv frpsduhg wr d vkliw lq wkh ryhudoo vxsso| ri fuhglw,1 Lwv glvdgydqwdjh

lv wkdw gluhfwhg fuhglw qhhg qrw eh sulfhg dw lwv wuxh pdunhw sulfh/ dqg wkhuhiruh d vkrfn wr wkh

vxsso| ri gluhfwhg fuhglw pljkw ohdg wr pruh lqyhvwphqw hyhq li wkh �up lv qrw fuhglw frqvwudlqhg1

Lq wklv sdshu zh ghyhors d vlpsoh phwkrgrorj| edvhg rq lghdv iurp hohphqwdu| sulfh wkhru|

wkdw doorzv wr ghdo zlwk wklv sureohp1 Wkh phwkrgrorj| lv edvhg rq wzr revhuydwlrqv= �uvw/ li

d �up lv qrw fuhglw frqvwudlqhg wkhq dq lqfuhdvh lq wkh vxsso| ri vxevlgl}hg gluhfwhg fuhglw wr

wkh �up pxvw ohdg lw wr vxevwlwxwh gluhfwhg fuhglw iru fuhglw iurp wkh pdunhw1 Vhfrqg/ zkloh

lqyhvwphqw dqg wkhuhiruh wrwdo surgxfwlrq pd| jr xs hyhq li wkh �up lv qrw fuhglw frqvwudlqhg/

lw zloo rqo| jr xs li wkh �up kdv douhdg| ixoo| vxevwlwxwhg pdunhw fuhglw zlwk gluhfwhg fuhglw1

Zh whvw wkhvh lpsolfdwlrqv xvlqj �up0ohyho gdwd wkdw zh froohfwhg iurp d vdpsoh ri vpdoo wr

phglxp vl}h �upv lq Lqgld1 Zh pdnh xvh ri d fkdqjh lq wkh vr0fdoohg sulrulw| vhfwru uhjxodwlrq/

xqghu zklfk �upv vpdoohu wkdq d fhuwdlq olplw duh jlyhq sulrulw| dffhvv wr edqn ohqglqj19 Wkh

h{shulphqw zh h{sorlw lv d 4<<; uhirup zklfk lqfuhdvhg wkh pd{lpxp vl}h ehorz zklfk d �up

lv holjleoh wr uhfhlyh sulrulw| vhfwru ohqglqj1 Rxu edvlf hpslulfdo vwudwhj| lv d gl�huhqfh0lq0

gl�huhqfh0lq0gl�huhqfh dssurdfk= wkdw lv/ zh irfxv rq wkh fkdqjhv lq wkh udwh ri fkdqjh lq
6Ndsodq dqg ]lqjdohv +5333, pdnh wkh vdph srlqw1
7Wkh hvwlpdwlrq ri wkh h�hfwv ri fuhglw frqvwudlqwv rq iduphuv lv vljql�fdqwo| pruh vwudljkwiruzdug vlqfh

yduldwlrqv lq wkh zhdwkhu surylgh d srzhuixo vrxufh ri h{rjhqhrxv vkruw0whup yduldwlrq lq fdvk  rz1 Urvhq}zhlj

dqg Zroslq +4<<6, xvh wklv vwudwhj| wr vwxg| wkh h�hfw ri fuhglw frqvwudlqwv rq lqyhvwphqw lq exoorfnv lq uxudo

Lqgld1
8]lqpdq +5335, hydoxdwhv wkh h�hfw ri fuhglw rq vpdoo exvlqhvvhv xvlqj h{rjhqrxv yduldwlrqv lqgxfhg e| wkh

Frppxqlw| Uhlqyhvwphqw Dfw1
9Edqnv duh shqdol}hg iru idlolqj wr ohqg d fhuwdlq iudfwlrq ri wkh sruwirolr wr �upv wkdw fodvvl�hg wr eh lq wkh

sulrulw| vhfwru1
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ydulrxv �up rxwfrphv ehiruh dqg diwhu wkh uhirup iru �upv wkdw jrw lqfoxghg lq wkh sulrulw|

vhfwru dv d uhvxow ri wkh qhz olplw/ xvlqj wkh fruuhvsrqglqj fkdqjhv iru �upv wkdw zhuh douhdg|

lq wkh sulrulw| vhfwru dv d frqwuro1 Zh �qg wkdw edqn ohqglqj dqg �up uhyhqxhv zhqw xs iru wkh

qhzo| wdujhwhg �upv lq wkh |hdu ri wkh uhirup1 Zh �qg qr hylghqfh wkdw wklv zdv dffrpsdqlhg e|

vxevwlwxwlrq ri edqn fuhglw iru eruurzlqj iurp wkh pdunhw dqg qr hylghqfh wkdw uhyhqxh jurzwk

zdv frq�qhg wr �upv wkdw kdg ixoo| vxevwlwxwhg edqn fuhglw iru pdunhw eruurzlqj1 Dv douhdg|

dujxhg/ wkh odvw wzr revhuydwlrqv duh lqfrqvlvwhqw zlwk wkh �upv ehlqj xqfrqvwudlqhg lq wkhlu

pdunhw eruurzlqj1 Zh dovr xvh wklv gdwd wr hvwlpdwh sdudphwhuv ri wkh surgxfwlrq ixqfwlrq1 Zh

�qg qr hylghqfh ri glplqlvklqj uhwxuqv wr dgglwlrqdo lqyhvwphqw/ zklfk uhlqirufhv wkh lghd wkdw

wkh �upv duh qrw dw wkh srlqw zkhuh wkh pdujlqdo surgxfw lv derxw wr idoo ehorz wkh lqwhuhvw udwh1

Ilqdoo|/ zh wu| wr hvwlpdwh wkh h�hfw ri wkh surjudp0lqgxfhg dgglwlrqdo lqyhvwphqw rq sur�wv1

Zkloh wkh lqwhusuhwdwlrq ri wklv uhvxow uholhv rq vrph dgglwlrqdo dvvxpswlrqv/ lw vxjjhvwv d yhu|

odujh jds ehwzhhq wkh pdujlqdo surgxfw dqg wkh pdunhw lqwhuhvw udwh +wkh srlqw hvwlpdwh lv wkdw

Uv1 4 pruh lq ordqv lqfuhdvhg sur�wv qhw ri lqwhuhvw sd|phqw e| Uv1 4169/ zklfk lv pxfk wrr

odujh wr eh h{sodlqhg dv mxvw wkh h�hfw ri jhwwlqj d vxevlgl}hg ordq,1

Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv= wkh qh{w vhfwlrq ghvfulehv wkh lqvwlwxwlrqdo

hqylurqphqw dqg rxu gdwd vrxufhv/ surylghv vrph ghvfulswlyh hylghqfh dqg lqirupdoo| dujxhv

wkdw �upv pd| eh h{shfwhg wr eh fuhglw frqvwudlqhg lq wklv hqylurqphqw1 Wkh qh{w vhfwlrq

ghyhorsv rxu hpslulfdo vwudwhj|/ vwduwlqj zlwk wkh wkhru| dqg hqglqj zlwk wkh htxdwlrq zh

hvwlpdwh1 Wkh shqxowlpdwh vhfwlrq uhsruwv wkh uhvxowv1 Zh frqfoxgh zlwk vrph dgplwwhgo|

vshfxodwlyh glvfxvvlrq ri zkdw rxu uhvxowv lpso| iru fuhglw srolf| lq Lqgld1

5 Lqvwlwxwlrqv/ Gdwd dqg Vrph Ghvfulswlyh Hylghqfh

514 Wkh Edqnlqj Vhfwru lq Lqgld

Ghvslwh wkh hphujhqfh ri d qxpehu ri g|qdplf sulydwh vhfwru edqnv dqg hqwu| e| d odujh qxpehu

ri iruhljq edqnv/ wkh eljjhvw edqnv lq Lqgld duh doo lq wkh sxeolf vhfwru/ l1h1/ wkh| duh frusrudwl}hg

edqnv zlwk wkh jryhuqphqw dv wkh frqwuroolqj vkduh0kroghu1 Wkh 5: sxeolf vhfwru edqnv froohfw

ryhu ::( ri ghsrvlwv dqg frpsulvh ryhu <3( ri doo eudqfkhv1

Wkh sduwlfxodu edqn zh vwxg| lv d sxeolf vhfwru edqn1 Zkloh zh duh erxqg e| frq�ghqwldolw|
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uhtxluhphqwv qrw wr uhyhdo wkh qdph ri wkh edqn/ zh qrwh lw zdv udwhg dprqj wkh wrs �yh sxeolf

vhfwru edqnv lq 4<<< dqg 5333 e| Exvlqhvv Wrgd|/ d pdmru exvlqhvv pdjd}lqh1

Zkloh edqnv lq Lqgld rffdvlrqdoo| surylgh orqjhu0whup ordqv/ �qdqflqj �{hg fdslwdo lv sulpdu0

lo| wkh uhvsrqvlelolw| ri vshfldol}hg orqj0whup ohqglqj lqvwlwxwlrqv vxfk dv wkh Lqgxvwuldo Ilqdqfh

Frusrudwlrq ri Lqgld1 Edqnv w|slfdoo| surylgh vkruw0whup zrunlqj fdslwdo wr �upv1 Wkhvh ordqv

duh jlyhq dv d fuhglw olqh zlwk d suh0vshfl�hg olplw dqg dq lqwhuhvw udwh wkdw lv vhw d ihz shufhqw0

djh srlqwv deryh sulph1 Wkh jds ehwzhhq wkh lqwhuhvw udwh dqg wkh sulph udwh lv �{hg lq dgydqfh

edvhg rq wkh �up*v fuhglw udwlqj dqg rwkhu fkdudfwhulvwlfv/ exw fdqqrw eh pruh wkdq 7(1 Fuhglw

olqhv lq Lqgld fkdujh lqwhuhvw rqo| rq wkh sduw wkdw lv xvhg dqg/ jlyhq wkdw wkh lqwhuhvw udwh lv

suh0vshfl�hg/ pdq| eruurzhuv zdqw dv odujh d fuhglw olqh dv wkh| fdq jhw1

515 Sulrulw| Vhfwru Uhjxodwlrq

Doo edqnv duh uhtxluhg wr ohqg dw ohdvw 73( ri wkhlu qhw fuhglw wr wkh �sulrulw| vhfwru�/ zklfk

lqfoxghv djulfxowxuh/ djulfxowxudo surfhvvlqj/ wudqvsruw lqgxvwu|/ dqg vpdoo vfdoh lqgxvwu| +VVL,1

Li edqnv gr qrw vdwlvi| wkh sulrulw| vhfwru wdujhw/ wkh| duh uhtxluhg wr ohqg prqh| wr vshfl�f

jryhuqphqw djhqflhv dw yhu| orz udwhv ri lqwhuhvw1

Lq Mdqxdu| 4<<;/ wkhuh zdv d fkdqjh lq wkh gh�qlwlrq ri wkh vpdoo vfdoh lqgxvwu| vhfwru1

Ehiruh wklv gdwh rqo| �upv zlwk wrwdo lqyhvwphqw lq sodqw dqg pdfklqhu| ehorz Uv1 918 ploolrq

zhuh lqfoxghg lq wkh sulrulw| vhfwru1 Wkh uhirup h{whqghg wkh gh�qlwlrq ri sulrulw| vhfwru wr

lqfoxgh �upv zlwk lqyhvwphqw lq sodqwv dqg pdfklqhu| xs wr Uv1 63 ploolrq1

Wkh �sulrulw| vhfwru� wdujhwv vhhp wr eh elqglqj iru wkh edqn zh vwxg| +dv zhoo dv iru prvw

edqnv,= hyhu| |hdu/ wkh edqn*v vkduh ohqw wr wkh sulrulw| vhfwru lv yhu| forvh wr 73( +lw zdv 75(

lq 533305334,1 Lw lv sodxvleoh wkdw wkh edqn kdg wr jr vrph glvwdqfh grzq wkh folhqw txdolw|

odgghu wr dfklhyh wklv wdujhw1 Pruhryhu/ wkhuh lv wkh lvvxh ri wkh sk|vlfdo frvw ri ohqglqj1 Lq d

suhylrxv vwxg| ri wklv dqg wkuhh rwkhu edqnv +Edqhumhh dqg Gx r/ 5333,/ zh fdofxodwhg wkdw wkh

oderu dqg dgplqlvwudwlyh frvwv dvvrfldwhg wr ohqglqj wr wkh VVL vhfwru zdv derxw 418 sdlvd shu

Uxshh kljkhu wkdq wkdw ri ohqglqj lq wkh xquhvhuyhg vhfwru1 Wklv lv frqvlvwhqw zlwk wkh frpprq

ylhz wkdw ohqglqj wr vpdoohu folhqwv lv pruh frvwo|1

Wzr wklqjv fkdqjhg zkhq wkh sulrulw| vhfwru olplw zdv udlvhg= �uvw/ wkh edqn frxog gudz

iurp d odujhu srro dqg wkhuhiruh frxog eh pruh h{dfwlqj lq lwv vwdqgdugv iru folhqwv1 Vhfrqg/ lw
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frxog vdyh rq wkh frvw ri ohqglqj e| irfxvlqj rq voljkwo| odujhu folhqwv1 Iru erwk wkhvh uhdvrqv

wkh edqn zrxog olnh wr vzlwfk lwv ohqglqj wrzdugv wkh qhzo| lqgxfwhg phpehuv ri wkh sulrulw|

vhfwru1 Li wkhvh �upv zhuh frqvwudlqhg lq wkhlu ghpdqg iru fuhglw ehiruh wkh srolf| fkdqjh/ rqh

zrxog h{shfw wr vhh dq h{sdqvlrq ri ohqglqj wr wkhvh �upv uhodwlyh wr �upv wkdw zhuh douhdg| lq

wkh sulrulw| vhfwru1:

516 Gdwd Froohfwlrq

Wkh gdwd iru wklv vwxg| zhuh rewdlqhg iurp rqh ri wkh ehwwhu0shuiruplqj Lqgldq sxeolf vhfwru

edqnv1 Wklv edqn/ olnh rwkhu sxeolf vhfwru edqnv/ urxwlqho| froohfwv edodqfh vkhhw dqg sur�w dqg

orvv dffrxqw gdwd iurp doo �upv wkdw eruurz iurp lw dqg frpslohv wkh gdwd lq wkh �up*v ordq

iroghu1 Hyhu| |hdu wkh �up dovr pxvw dsso| iru uhqhzdo2h{whqvlrq ri lwv fuhglw olqh/ dqg wkh

sdshu0zrun iru wklv lv dovr vwruhg lq wkh iroghu/ dorqj zlwk wkh �up*v lqlwldo dssolfdwlrq1 Wkh

iroghu lv w|slfdoo| vwruhg lq wkh eudqfk xqwlo lw lv frpsohwho| ixoo1

Zlwk wkh khos ri hpsor|hhv iurp wklv edqn/ dv zhoo dv d iruphu edqn r!fhu/ zh h{wudfwhg

gdwd iurp wkh ordq iroghuv lq wkh vsulqj ri 53331 Zh froohfwhg jhqhudo lqirupdwlrq derxw wkh

folhqw +surgxfw ghvfulswlrq/ lqyhvwphqw lq sodqw dqg pdfklqhu|/ gdwh ri lqfrusrudwlrq ri xqlwv/

ohqjwk ru wkh uhodwlrqvkls zlwk wkh edqn/ fxuuhqw olplwv iru whup ordqv/ zrunlqj fdslwdo/ dqg ohwwhu

ri fuhglw,1 Zh dovr uhfrughg d vxppdu| ri wkh edodqfh vkhhw dqg sur�w dqg orvv lqirupdwlrq

froohfwhg e| wkh edqn/ dv zhoo dv lqirupdwlrq derxw wkh edqn*v ghflvlrq uhjduglqj wkh dprxqw ri

fuhglw wr h{whqg wr wkh �up/ dqg wkh lqwhuhvw udwh fkdujhg1

Dv zh glvfxvv lq pruh ghwdlo ehorz/ sduw ri rxu hpslulfdo vwudwhj| fdoohg iru d frpsdulvrq

ehwzhhq dffrxqwv wkdw kdyh dozd|v ehhq d sduw ri wkh sulrulw| vhfwru/ dqg dffrxqwv wkdw ehfdph

sduw ri wkh sulrulw| vhfwru lq 4<<;1 Zh �uvw vhohfwhg doo wkh eudqfkhv wkdw kdqgoh exvlqhvv

dffrxqwv lq wkh 9 pdmru uhjlrqv ri wkh edqn*v rshudwlrq +lqfoxglqj Qhz Ghokl dqg Pxpedl,1 Lq

hdfk ri wkhvh eudqfkhv/ zh froohfwhg lqirupdwlrq rq doo wkh dffrxqwv ehorqjlqj wr wkh sulrulw|

vhfwru1 Zh froohfwhg gdwd rq d wrwdo ri 586 �upv/ lqfoxglqj <6 �upv zlwk lqyhvwphqw lq sodqwv
:Wkh lqfuhdvh lq ohqglqj wr odujhu �upv pd| frph hqwluho| dw wkh h{shqvh ri vpdoohu �upv +zlwkrxw d�hfwlqj

wrwdo ohqglqj wr wkh sulrulw| vhfwru,/ ru wkh uhirup frxog fdxvh dq lqfuhdvh lq wkh dprxqw ohqw wr wkh sulrulw|

vhfwru1 Zh zloo irfxv rq wkh frpsdulvrq ehwzhhq �upv wkdw zhuh qhzo| odehoohg dv sulrulw| vhfwru dqg vpdoohu

�upv1
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dqg pdfklqhu| ehwzhhq 918 dqg 63 ploolrq uxshhv1 Zh dlphg wr froohfw gdwd iru wkh |hduv 4<<90

4<<</ exw zkhq d iroghu lv ixoo/ roghu lqirupdwlrq lv qrw dozd|v nhsw lq wkh eudqfk1 Zh kdyh

4<<9 gdwd rq ohqglqj iru 453 dffrxqwv +ri wkh 499 �upv wkdw kdg vwduwhg wkhlu uhodwlrqvkls zlwk

wkh edqnv e| 4<<9,/ 4<<: gdwd iru 4:8 dffrxqwv +ri 4<4 srvvleoh dffrxqwv,/ 4<<; gdwd iru 559

dffrxqwv +ri 56;,/ dqg 4<<< gdwd iru 573 dffrxqwv1 Wdeoh 4 suhvhqwv wkh vxppdu| vwdwlvwlfv iru

doo gdwd wkdw zloo eh xvhg lq wkh dqdo|vlv ri fuhglw frqvwudlqw dqg fuhglw udwlrqlqj +lq wkh ixoo

vdpsoh/ dqg lq wkh vdpsoh iru zklfk zh kdyh lqirupdwlrq rq wkh fkdqjh lq ohqglqj ehwzhhq wkh

suhylrxv shulrg dqg wkdw shulrg/ zklfk zloo eh wkh vdpsoh ri lqwhuhvw iru wkh dqdo|vlv,1

517 Ghvfulswlyh Hylghqfh rq Ohqglqj Ghflvlrqv

Lq wklv vxevhfwlrq/ zh surylgh vrph ghvfulswlrq ri ohqglqj ghflvlrqv lq wkh edqnlqj vhfwru1 Zh xvh

wklv hylghqfh wr dujxh wkdw wklv lv dq hqylurqphqw zkhuh fuhglw frqvwudlqwv dulvh txlwh qdwxudoo|1

Wdeohv 5 dqg 6 vkrz ghvfulswlyh vwdwlvwlfv uhjduglqj wkh ordqv lq wkh vdpsoh1 Wkh �uvw urz

ri wdeoh 5 vkrzv wkdw/ lq d pdmrulw| ri fdvhv/ wkh ordq olplw grhv qrw fkdqjh iurp |hdu wr |hdu=

lq 4<<</ wkh olplw zdv qrw xsgdwhg hyhq lq qrplqdo whupv iru 98( ri wkh ordqv1 Wklv lv qrw

ehfdxvh wkh olplw lv vhw vr kljk wkdw lw lv hvvhqwldoo| qrq0elqglqj= urz 5 vkrzv wkdw lq wkh wkuhh

|hduv lq wkh vdpsoh/ 9<( wr ;3( ri wkh dffrxqwv uhdfkhg ru h{fhhghg wkh fuhglw olplw dw ohdvw

rqfh lq wkh |hdu1

Wklv odfn ri jurzwk lq wkh fuhglw olplw judqwhg e| wkh edqn lv sduwlfxoduo| vwulnlqj jlyhq wkdw

wkh Lqgldq hfrqrp| uhjlvwhuhg qrplqdo jurzwk udwhv ri ryhu 45( shu |hdu1 Wklv zrxog vxjjhvw

wkdw wkh ghpdqg iru edqn fuhglw vkrxog kdyh lqfuhdvhg iurp |hdu wr |hdu ryhu wkh shulrg/ xqohvv

wkh �upv kdyh lqfuhdvlqj dffhvv wr dqrwkhu vrxufh ri �qdqfh1 Wkhuh lv qr hylghqfh wkdw wkh|

zhuh xvlqj dq| rwkhu irupdo vrxufh ri fuhglw iru zrunlqj fdslwdo1 Rq dyhudjh <;( ri wkh zrunlqj

fdslwdo ordqv surylghg wr �upv lq rxu vdpsoh frph iurp wklv rqh edqn dqg lq dq| fdvh/ wkh vdph

nlqg ri lqhuwld vkrzv xs lq wkh gdwd rq wrwdo edqn ordqv wr wkh �up1

Wkdw wkh ghpdqg iru irupdo vhfwru fuhglw lqfuhdvhg iurp |hdu wr |hdu/ lv vxjjhvwhg e| urzv 7

dqg 8 lq wdeoh 51 Wkh edqn*v r!fldo jxlgholqhv iru ohqglqj h{solflwo| vwdwh wkdw wkh edqn vkrxog

wu| wr phhw wkh ohjlwlpdwh qhhgv ri wkh eruurzhu1 Iru wklv uhdvrq/ wkh pd{lpxp ohqglqj olplwv

wkdw fdq eh dxwkrul}hg e| wkh edqn duh h{solflwo| olqnhg wr wkh surmhfwhg vdohv ri wkh eruurzhu1

Hyhu| |hdu/ d edqn r!fhu pxvw dssuryh d vdohv surmhfwlrq iru wkh �up dqg fdofxodwh d pd{lpxp
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ohqglqj olplw rq wkh edvlv ri wkh wxuqryhu1; Urz 6 vkrzv wkdw dfwxdo vdohv kdyh lqfuhdvhg iurp

|hdu wr |hdu iru prvw �upv1 Urzv 7 dqg 8 vkrz wkdw erwk surmhfwhg vdohv dqg wkh pd{lpxp

dxwkrul}hg ohqglqj dovr lqfuhdvhg iurp |hdu wr |hdu lq d odujh pdmrulw| ri fdvhv1 \hw wkhuh zdv qr

fruuhvsrqglqj fkdqjh lq ohqglqj iurp wkh edqn1 Wkh fkdqjh lq wkh fuhglw olplw wkdw zdv dfwxdoo|

vdqfwlrqhg wkxv ihoo v|vwhpdwlfdoo| vkruw ri zkdw wkh edqn ghwhuplqhg wr eh wkh �up*v qhhgv

dv ghwhuplqhg e| wkh edqn1 Lq 4<<</ ;3( ri wkh dfwxdo olplwv judqwhg zhuh ehorz 53( ri wkh

suhglfwhg vdohv/ dqg 93( zhuh ehorz wkh pd{lpxp olplw fdofxodwhg e| wkh edqnhu1 Rq dyhudjh/

wkh judqwhg olplw zdv ;<( ri wkh pd{lpxp dxwkrul}hg olplw/ dqg 9:( ri zkdw iroorzlqj wkh uxoh

edvhg rq 53( ri suhglfwhg vdohv zrxog jlyh1 Lw lv srvvleoh wkdw vrph ri wkh vkruwidoo zdv fryhuhg

e| lqirupdo fuhglw/ lqfoxglqj wudgh fuhglw= dffruglqj wr wkh edodqfh vkhhw/ wrwdo fxuuhqw oldelolwlhv

h{foxglqj edqn fuhglw lqfuhdvhg e| 61;( hyhu| |hdu rq dyhudjh1< Krzhyhu/ vrph h{shqvhv +vxfk

dv zdjhv, duh w|slfdoo| qrw fryhuhg e| wudgh fuhglw dqg/ pruhryhu/ wudgh fuhglw frxog eh udwlrqhg

dv zhoo1 Wkh txhvwlrq wkdw lv dw wkh khduw ri wklv sdshu lv zkhwkhu vxfk vxevwlwxwlrq rshudwhv wr

wkh srlqw zkhuh d �up lv qrw fuhglw frqvwudlqhg1

Lq wdeoh 6/ zh h{dplqh lq pruh ghwdlo zkhwkhu wklv whqghqf| frxog eh h{sodlqhg e| rwkhu

idfwruv wkdw pljkw kdyh d�hfwhg d �up*v qhhg iru fuhglw1 Froxpq +6, vkrzv wkdw qr yduldeoh zh

revhuyh vhhpv wr h{sodlq zk| d �up*v fuhglw olplw zdv fkdqjhg= �upv duh qrw pruh olnho| wr jhw

dq lqfuhdvh lq olplw li wkh| uhdfkhg wkh pd{lpxp olplw lq wkh suhylrxv |hdu/ li wkhlu surmhfwhg

vdohv +dffruglqj wr wkh edqn lwvhoi , kdyh lqfuhdvhg/ li wkhlu fxuuhqw vdohv kdyh lqfuhdvhg/ li wkh

udwlr ri sur�wv wr vdohv kdv lqfuhdvhg/ ru li wkh fxuuhqw udwlr +wkh udwlr ri fxuuhqw dvvhwv wr fxuuhqw

oldelolwlhv/ d wudglwlrqdo lqglfdwru ri krz vhfxuh d zrunlqj fdslwdo ordq lv/ lq Lqgld dv zhoo dv lq

wkh X1V1, kdv lqfuhdvhg1 Wxuqlqj wr wkh gluhfwlrq ru wkh pdjqlwxgh ri fkdqjhv/ rqo| dq lqfuhdvh

lq surmhfwhg vdohv ru fxuuhqw vdohv suhglfwv dq lqfuhdvh lq judqwhg olplw/ dqg rqo| dq lqfuhdvh lq

surmhfwhg vdohv suhglfw wkh ohyho ri lqfuhdvh1 Wklv frxog zhoo eh gxh wr uhyhuvh fdxvdolw|/ krzhyhu=

Wkh edqn r!fhu frxog eh pruh olnho| wr suhglfw d odujhu lqfuhdvh lq vdohv zkhq kh lv zloolqj wr

jlyh d odujhu fuhglw h{whqvlrq wr wkh �up1

Rqh uhdvrq wkh judqwhg olplw pd| qrw fkdqjh lv wkdw wkh suhylrxv |hdu*v olplw douhdg| lqfru0
;Wkh h{dfw uxoh lv wkdw wkh olplw rq wxuqryhu edvlv vkrxog eh wkh plqlpxp ri 53( ri wkh surmhfwhg vdohv dqg

58( ri wkh surmhfwhg vdohv plqxv wkh �qdqfhv dydlodeoh wr wkh �up iurp rwkhu vrxufhv1 Lq sudfwlfh/ wkh pd{lpxp

olplw fdofxodwhg e| wkh edqn r!fhu lv qrw dozd|v htxdo wr wklv fdofxodwhg qxpehu1
<Vhh PfPloodq dqg Zrrgux� +4<<<, iru hylghqfh rq wkh lpsruwdqfh ri wudgh fuhglw lq Ylhwqdp1
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srudwhg doo lqirupdwlrq uhohydqw wr wkh ohqglqj ghflvlrq= wkh olplw lv qrw uhvsrqvlyh wr zkdw lv

fxuuhqwo| jrlqj rq lq wkh �up/ ehfdxvh wkhvh duh mxvw vkruw0uxq  xfwxdwlrqv zklfk whoo xv olwwoh

derxw wkh ixwxuh ri wkh �up1 Li wklv zhuh wkh fdvh/ zh vkrxog revhuyh wkdw judqwhg olplwv duh

pxfk pruh uhvsrqvlyh wr wkhvh idfwruv iru |rxqj �upv wkdq iru rog �upv1 Froxpqv 8 dqg 9 lq

wdeoh 6 uhshdw wkh dqdo|vlv/ euhdnlqj wkh vdpsoh lqwr uhfhqw dqg roghu folhqwv1 Fkdqjhv lq olplwv

duh pruh iuhtxhqw iru |rxqjhu folhqwv/ exw wkh| gr qrw vhhp wr eh pruh vhqvlwlyh wr hlwkhu sdvw

xwlol}dwlrq/ lqfuhdvhv lq surmhfwhg vdohv/ ru sur�wv1

Wkh idfw wkdw wkh suredelolw| ri d olplw*v fkdqjh lv hqwluho| xqfruuhodwhg zlwk revhuydeoh

�up fkdudfwhulvwlfv lv vwulnlqj1 Rqh sodxvleoh wkhru| uhodwhv wklv wr wkh idfw/ qrwhg deryh/ wkdw

fkdqjhv lq wkh olplw duh vxusulvlqjo| uduh1 Li edqn r!fldov duh uhoxfwdqw wr fkdqjh wkh olplw/

d odujh iudfwlrq ri wkh revhuyhg fkdqjhv pd| uh hfw h�hfwlyh oree|lqj ru vrphwklqj sxuho|

surfhgxudo +�lw kdv ehhq �yh |hduv vlqfh wkh olplw zdv udlvhg�, udwkhu wkdq hfrqrplf udwlrqdolw|1

Zkdw h{sodlqv wkh uhoxfwdqfh ri ordq r!fhuv wr gr zkdw lv/ sdosdeo|/ wkhlu mreB D uhfhqw

uhsruw rq edqnlqj srolflhv frpplvvlrqhg e| wkh Uhvhuyh Edqn ri Lqgld vxjjhvwv rqh srwhqwldo

h{sodqdwlrq= �Wkh ^zrunlqj jurxs` revhuyhg wkdw lw kdv uhfhlyhg uhsuhvhqwdwlrqv iurp wkh pdq0

djhphqw dqg wkh xqlrqv ri wkh edqn frpsodlqlqj derxw wkh gl!ghqfh lq wdnlqj fuhglw ghflvlrqv

zlwk zklfk wkh edqnv duh ehvhw dw suhvhqw1 Wklv lv gxh wr lqyhvwljdwlrqv e| rxwvlgh djhqflhv

rq wkh dffrxqwdelolw| ri vwd� lq uhvshfw wr Qrq Shuiruplqj Dvvhwv1� +Wdqqdq +5334,,1 Lq rwkhu

zrugv/ wkh sureohp lv wkdw fkdqjlqj wkh olplw +lq hlwkhu gluhfwlrq, lqyroyhv vwlfnlqj rqh*v qhfn

rxw�li rqh fxwv wkh olplw wkh �up pd| frpsodlq/ dqg li rqh udlvhv lw/ wkhuh lv d srvvlelolw| rqh

zrxog eh khog uhvsrqvleoh li wkh ordq jrhv edg= wkh Fhqwudo Yljlodqfh Frpplvvlrq +d jryhuq0

phqw erg| hqwuxvwhg zlwk prqlwrulqj wkh surelw| ri sxeolf r!fldov, lv irupdoo| qrwl�hg ri hyhu|

lqvwdqfh ri d edg ordq lq d sxeolf vhfwru edqn/ dqg lqyhvwljdwhv d iudfwlrq ri wkhp143 Vlpso|

uhqhzlqj wkh ordq zlwkrxw fkdqjlqj wkh dprxqw lv rqh hdv| zd| wr dyrlg vxfk uhvsrqvlelolw|/

hvshfldoo| li wkh ruljlqdo ghflvlrq zdv vrphrqh hovh*v +ordq r!fhuv duh iuhtxhqwo| wudqvihuuhg,1

Wkh sureohp lv olnho| h{dfhuedwhg e| wkh idfw wkdw wkh olqn ehwzhhq wkh sur�wdelolw| ri wkh edqn

dqg wkh survshfwv ri dq lqglylgxdo ordq r!fhu/ lv/ dw ehvw/ udwkhu zhdn1

Zkdwhyhu wkh h{sodqdwlrq/ wkh idfw wkdw wkh edqn grhv qrw vhhp wr eh uhvsrqglqj wr fkdqjhv
43Wkhuh zhuh 46;3 lqyhvwljdwlrqv ri edqn r!fhuv lq 5333 iru fuhglw uhodwhg iudxgv/ 88( ri zklfk uhvxowhg lq

pdmru vdqfwlrqv,

;



lq wkh �up*v fuhglw qhhgv/ vxjjhvwv wkdw vrph �upv zrxog kdyh dq xqphw ghpdqg iru edqn fuhglw1

Ri frxuvh wkh �up frxog eruurz iurp wkh pdunhw +h1j1/ xvh wudgh fuhglw/ ru prqh|ohqghuv, wr

vxssohphqw zkdw lw jhwv iurp wkh edqnlqj v|vwhp1 Qhyhuwkhohvv/ lw grhv pdnh lw pruh sodxvleoh

wkdw wkh �upv zloo eh fuhglw frqvwudlqhg1

6 Hvwdeolvklqj Fuhglw Frqvwudlqwv

614 Wkhru|

Frqvlghu d �up zlwk wkh iroorzlqj idluo| vwdqgdug surgxfwlrq whfkqrorj|= wkh �up pxvw sd|

d �{hg frvw F ehiruh vwduwlqj surgxfwlrq +vd| wkh frvw ri vhwwlqj xs wkh idfwru| dqg lqvwdoolqj

wkh pdfklqhu|,1 Wkh �up wkhq lqyhvwv lq oderu dqg rwkhu yduldeoh lqsxwv1 n uxshhv ri zrunlqj

fdslwdo lqyhvwhg lq yduldeoh lqsxwv/ |lhog U @ I +n, uxshhv ri uhyhqxh diwhu d vxlwdeoh shulrg1

I +n, kdv wkh xvxdo vkdsh�lw lv lqfuhdvlqj dqg frqfdyh1

Ghqrwh wkh pdunhw udwh ri lqwhuhvw lq wklv hfrqrp| e| u6 dqg wkh lqwhuhvw udwh rq edqn

ohqglqj e| uK1 Vlqfh wkh lqwhuhvw udwh wkdw sxeolf vhfwru edqnv zhuh doorzhg wr fkdujh rq sulrulw|

vhfwru ohqglqj zdv fdsshg deryh/ wkhuh lv uhdvrq wr eholhyh wkdw wkh edqn ohqglqj udwh zdv ehorz

wkh pdunhw udwh= uK � u61 Zh zloo vd| wkdw d �up lv fuhglw udwlrqhg li dw hlwkhu ri wkh lqwhuhvw

udwhv lw idfhv/ lw zrxog olnh wr eruurz pruh1 Zh zloo vd| lw lv fuhglw frqvwudlqhg li lw zdqwv wr

eruurz pruh dw wkh pdunhw lqwhuhvw udwh1 Lw lv fohdu wkdw ehlqj fuhglw frqvwudlqhg lpsolhv ehlqj

fuhglw udwlrqhg/ exw qrw wkh rwkhu zd| durxqg1

Wkh srolf| fkdqjh zh dqdo|}h lqyroyhg wkh �upv lq txhvwlrq ehlqj r�huhg dgglwlrqdo edqn

fuhglw1 Zh zloo vkrz lq wkh qh{w vhfwlrq wkdw wkhuh zdv qr fruuhvsrqglqj fkdqjh lq wkh lqwhuhvw

udwh1 Wr wkh h{whqw wkdw �upv dffhswhg wkh dgglwlrqdo fuhglw ehlqj r�huhg wr wkhp/ wklv lv gluhfw

hylghqfh ri fuhglw udwlrqlqj1 Krzhyhu wklv lq lwvhoi grhv qrw lpso| wkdw wkh| zrxog kdyh eruurzhg

pruh dw wkh pdunhw lqwhuhvw udwh1 D srvvleoh vfhqdulr lv ghslfwhg lq �jxuh 41 Wkh krul}rqwdo d{lv

lq wkh �jxuh phdvxuhv n zkloh wkh yhuwlfdo d{lv uhsuhvhqwv rxwsxw1 Wkh grzqzdug vorslqj fxuyh

lq wkh �jxuh uhsuhvhqwv wkh pdujlqdo surgxfw ri fdslwdo/ I �+n,1 Wkh vwhs ixqfwlrq uhsuhvhqwv wkh

vxsso| ri fdslwdo1 Lq wkh fdvh uhsuhvhqwhg lq wkh �jxuh/ zh dvvxph wkdw wkh �up kdv dffhvv wr

nKf xqlwv ri fdslwdo dw wkh edqn udwh uK exw zdv iuhh wr eruurz dv pxfk dv lw zdqwhg dw wkh kljkhu

pdunhw udwh u61 Dv d uhvxow/ lw eruurzhg dgglwlrqdo uhvrxufhv dw wkh pdunhw udwh xqwlo wkh srlqw

<



zkhuh wkh pdujlqdo surgxfw ri fdslwdo lv htxdo wr u61 Lwv wrwdo rxwod| lq wklv htxloleulxp lv nf1

Qrz frqvlghu zkdw kdsshqv li wkh �up lv qrz doorzhg wr eruurz d juhdwhu dprxqw/ nK�> dw wkh

edqn udwh1 Fohduo| vlqfh dw nK� wkh pdujlqdo surgxfw ri fdslwdo lv kljkhu wkdq uK> wkh �up zloo

eruurz wkh hqwluh dgglwlrqdo dprxqw r�huhg wr lw1 Pruhryhu lw zloo frqwlqxh wr eruurz dw wkh

pdunhw lqwhuhvw udwh/ wkrxjk wkh dprxqw lv qrz uhgxfhg1 Wkh wrwdo rxwod| krzhyhu lv xqfkdqjhg

dw nf1 Wklv zloo uhpdlq wkh fdvh dv orqj dv nK� ? nf= Wkh h�hfw ri wkh srolf| zloo eh wr vxevwlwxwh

pdunhw eruurzlqj e| edqn ordqv1 Wkh �upv sur�wv zloo jr xs ehfdxvh ri wkh dgglwlrqdo vxevlglhv

exw lwv wrwdo rxwod| dqg rxwsxw zloo uhpdlq xqfkdqjhg1

Wkh h{sdqvlrq ri edqn fuhglw zloo kdyh rxwsxw h�hfwv lq wklv vhwwlqj li nK� A nf1 Lq wklv

fdvh wkh �up zloo vwrs eruurzlqj iurp wkh pdunhw dqg wkh pdujlqdo frvw ri fuhglw lw idfhv zloo

uK1 Lw zloo eruurz dv pxfk lw fdq jhw iurp wkh edqn exw qr pruh wkdq nK2/ wkh srlqw zkhuh wkh

pdujlqdo surgxfw ri fdslwdo lv htxdo wr uK1 Zh vxppdul}h wkhvh dujxphqwv lq=

Uhvxow 4= Li wkh �up lv qrw fuhglw frqvwudlqhg +l1h1/ lw fdq eruurz dv pxfk dv lw zdqwv dw

wkh pdunhw udwh,/ exw lv udwlrqhg iru edqn ordqv/ dq h{sdqvlrq ri wkh dydlodelolw| ri edqn fuhglw

vkrxog dozd|v ohdg wr d idoo lq lwv eruurzlqj iurp wkh pdunhw dv orqj dv uK ? u61 Sur�wv zloo

dovr jr xs dv orqj dv pdunhw eruurzlqj idoov1 Krzhyhu wkh �up*v wrwdo rxwod| dqg rxwsxw zloo jr

xs rqo| li wkh sulrulw| vhfwru fuhglw ixoo| vxevwlwxwhv iru lwv pdunhw eruurzlqj1 Li uK @ u6/ wkh

h{sdqvlrq ri wkh dydlodelolw| ri edqn fuhglw zloo kdyh qr h�hfw rq rxwod|/ rxwsxw ru sur�wv1

Zh frqwudvw wklv zlwk wkh vfhqdulr lq �jxuh 5/ zkhuh wkh dvvxpswlrq lv wkdw wkh �up lv

udwlrqhg lq erwk pdunhwv dqg lv wkhuhiruh fuhglw frqvwudlqhg1 Lq wkh lqlwldo vlwxdwlrq wkh �up

eruurzv wkh pd{lpxp srvvleoh dprxqw iurp wkh edqnv +nKf, dqg vxssohphqwv lw zlwk eruurzlqj

wkh pd{lpxp srvvleoh dprxqw iurp wkh pdunhw/ iru d wrwdo lqyhvwphqw ri nf1 Dydlodeoh fuhglw

iurp wkh edqn wkhq jrhv xs wr nK�1 Wklv kdv qr h�hfw rq pdunhw eruurzlqj +vlqfh wkh wrwdo rxwod|

lv vwloo ohvv wkdq zkdw wkh �up zrxog olnh dw wkh udwh u6, dqg wkhuhiruh wrwdo rxwod| h{sdqgv wr

n�1 Wkhuh lv d fruuhvsrqglqj h{sdqvlrq ri rxwsxw dqg sur�wv144

Uhvxow 5= Li wkh �up lv fuhglw frqvwudlqhg/ dq h{sdqvlrq ri wkh dydlodelolw| ri edqn fuhglw

zloo ohdg wr dq lqfuhdvh lq lwv wrwdo rxwod|/ rxwsxw dqg sur�wv/ zlwkrxw dq| fkdqjh lq pdunhw

eruurzlqj1
44Ri frxuvh/ li &R� zhuh vr odujh wkdw 8 �E&R�� 	 o6/ wkhq wkhuh zrxog eh vxevwlwxwlrq ri pdunhw eruurzlqj lq

wklv fdvh dv zhoo1
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Zh kdyh dvvxphg d sduwlfxoduo| vlpsoh irup ri wkh fuhglw frqvwudlqw1 Li lqvwhdg ri wkh vwulfw

udwlrqlqj zh kdyh dvvxphg khuh/ wkhuh lv dq xszdug vxsso| fxuyh iru fuhglw pdunhw/ wkhuh zloo

eh d ghfuhdvh lq pdunhw eruurzlqj dv d uhvxow ri wkh lqfuhdvh lq irupdo ohqglqj1 Wkh lpsruwdqw

srlqw/ krzhyhu/ lv wkdw wkh lqfuhdvh lq vdohv dqg sur�w zloo wdnh sodfh hyhq li wkh lqfuhdvh lq

edqn eruurzlqj grhv qrw ixoo| vxevwlwxwh iru wkh hqwluh pdunhw eruurzlqj1 Wkh uhvxowv dovr jrhv

wkurxjk li wkh pdunhw vxsso| fxuyh ri fuhglw lv lwvhoi d ixqfwlrq ri edqn fuhglw +iru h{dpsoh

ehfdxvh edqn fuhglw vhuyhv dv froodwhudo iru pdunhw fuhglw,1 Lq wklv fdvh/ wkhuh pljkw eh dq

lqfuhdvh lq pdunhw eruurzlqj dv wkh uhvxow ri wkh uhirup1 Wkh lqvwuxphqwdo yduldeoh hvwlpdwh

zh zloo suhvhqw ehorz zloo wkhq eh dq hvwlpdwh ri wkh wrwdo h�hfw ri wkh lqfuhdvh lq edqn fuhglw/

lqfoxvlyh ri wkh lqgxfhg h�hfw rq pdunhw fuhglw1

615 Hpslulfdo Vwudwhj|= Uhgxfhg Irup Hvwlpdwhv

Wkh hpslulfdo zrun iroorzv gluhfwo| iurp wkh suhylrxv vxevhfwlrq/ dqg vhhnv wr hvwdeolvk wkh

idfwv wkdw zloo doorz xv wr ghwhuplqh zkhwkhu �upv duh fuhglw udwlrqhg/ dqg wr glvwlqjxlvk fuhglw

udwlrqlqj iurp fuhglw frqvwudlqw1

Rxu hpslulfdo vwudwhj| wdnhv dgydqwdjh ri wkh h{whqvlrq ri wkh sulrulw| vhfwru gh�qlwlrq lq

4<<;1 Dv zh ghvfulehg deryh/ wkh uhirup h{whqghg wkh gh�qlwlrq ri wkh sulrulw| vhfwru wr �upv

zlwk lqyhvwphqw lq sodqwv dqg pdfklqhu| ehwzhhq Uv1 918 dqg 63 ploolrq1 Dv zh qrwhg/ vlqfh wkh

sulrulw| vhfwru wdujhw +73( ri wkh ohqglqj sruwirolr, zdv elqglqj iru rxu edqn ehiruh dqg diwhu

wklv uhirup/ wkhuh lv jrrg uhdvrq wr eholhyh wkdw wkh uhirup uhgxfhg wkh vkdgrz frvw ri ohqglqj

iru wkh eljjhu �upv qhzo| lqfoxghg lq wkh sulrulw| vhfwru/ dqg wkxv uhvxowhg lq dq lqfuhdvh lq wkhlu

fuhglw1 Wkh uhirup glg qrw vhhp wr kdyh odujh h�hfwv rq wkh frpsrvlwlrq ri folhqwv ri wkh edqnv=

Lq wkh vdpsoh/ 58( ri wkh vpdoo �up/ dqg 5;( ri wkh elj �upv/ kdyh hqwhuhg wkhlu uhodwlrqvkls

zlwk wkh edqn lq 4<<; ru 4<<<1 Wkxv/ rxu vdpsoh lv qrw reylrxvo| eldvhg e| wkh uhirup1

Vlqfh wkh judqwhg olplw/ dv zhoo dv doo wkh rxwfrphv zh zloo frqvlghu/ duh yhu| vwurqjo| dxwr0

fruuhodwhg/ zh irfxv rq wkh sursruwlrqdo fkdqjh lq wklv olplw/ l1h1/ orj+olplw judqwhg lq |hdu w,�
orj+olplw judqwhg lq |hdu w04,1 Wdeoh 7 vkrzv wkh dyhudjh fkdqjh lq wkh fuhglw olplw idfhg e| wkh

�up ehwzhhq shulrg w � 4 dqg shulrg w iru 4<<:/ 4<<;/ dqg 4<<<1 Wkh dyhudjh hqkdqfhphqw

zdv 81:( odujhu iru vpdoo �upv wkdq iru elj �upv ehwzhhq lq 4<<:/ zkhuhdv lq 4<<; lw zdv 619(

odujhu iru elj �upv1 Lq idfw wkh vl}h ri wkh dyhudjh hqkdqfhphqw juhz iru elj �upv dqg vkuxqn
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iru wkh vpdoo rqhv1 Lq 4<<</ wkh vl}h ri wkh dyhudjh hqkdqfhphqw zdv doprvw h{dfwo| wkh vdph

iru vpdoo dqg odujh �upv1 Wklv vxjjhvwv wkdw edqnv dgmxvwhg wr wkh fkdqjh lq fuhglw srolf| e|

udlvlqj wkh fuhglw olplw ri wkh odujh �upv rqfh/ dqg wkhq sodfhg erwk odujh dqg vpdoo �upv rq

wkh vdph wudmhfwru|1

Sdqho E lq wdeoh 7 vkrzv wkdw wkh dyhudjh lqfuhdvh lq hqkdqfhphqw zdv qrw gxh wr dq lqfuhdvh

lq wkh suredelolw| wkdw wkh zrunlqj fdslwdo olplw zdv fkdqjhg = elj �upv glg qrw ehfrph pruh

olnho| wr h{shulhqfh d fkdqjh lq 4<<; ru 4<<< wkdq lq 4<<:1 Wklv pd| dsshdu vxusulvlqj/ exw lw

lv hqwluho| frqvlvwhqw zlwk wkh suhylrxv hylghqfh vkrzlqj wkdw lw lv qrw srvvleoh wr h{sodlq zk|

fhuwdlq �upv h{shulhqfhg d fkdqjh lq wkhlu fuhglw olplw1 Lw lv sodxvleoh wkdw wkh vdph nlqg ri

exuhdxfudwlf lqhuwld lv dw zrun khuh dv zhoo1 Zkloh ordq r!fhuv gr qhhg wr uhvsrqg wr suhvvxuh

iurp wkh edqn wr h{sdqg ohqglqj wr wkh qhzo| holjleoh elj �upv/ wkh| vhhp wr suhihu jlylqj odujhu

lqfuhdvhv wr wkrvh zklfk zrxog kdyh uhfhlyhg dq lqfuhdvh lq dq| fdvh +iru rqh uhdvrq ru dqrwkhu,/

udwkhu wkdq lqfuhdvlqj wkh qxpehu ri �upv wkdw uhfhlyh hqkdqfhphqwv1

Lq Sdqho F/ zh vkrz wkh dyhudjh lqfuhdvh lq olplw/ frqglwlrqdo rq wkh olplw fkdqjlqj1 Wkh dy0

hudjh shufhqwdjh hqkdqfhphqw zdv 56( kljkhu iru vpdoo �upv +dqg wklv gl�huhqfh lv vljql�fdqw,1

Lw zdv 6( kljkhu iru wkh odujh �upv lq 4<<;1

Rxu vwudwhj| zloo eh wr xvh wklv fkdqjh lq srolf| dv d vrxufh ri vkrfn wr wkh dydlodelolw| ri

edqn fuhglw wr wkhvh �upv/ xvlqj �upv rxwvlgh wklv fdwhjru| wr frqwuro iru srvvleoh wuhqgv1 Wkh

�uvw vwhs krzhyhu lv wr irupdoo| hvwdeolvk wkdw wkhuh zdv lqghhg vxfk d vkrfn1 Wr gr wklv zh

hvwlpdwh dq htxdwlrq ri wkh irup=

orj nK�| � orj nK�|3� @ �&KELJ� . �&KSRVW . �&KELJ� � SRVW| . �&K�|> +4,

zkhuh nK�| lv d phdvxuh ri edqn fuhglw wr �up l lq |hdu w/ ELJ lv d gxpp| lqglfdwlqj zkhwkhu

wkh �up kdv lqyhvwphqw lq sodqw dqg pdfklqhu| ehwzhhq Uv1 918 ploolrqv dqg Uv1 63 ploolrqv/

dqg SRVW lv d gxpp| htxdo wr rqh lq wkh |hduv 4<<; dqg 4<<<1 Zh xvh d qxpehu ri gl�huhqw

phdvxuhv ri edqnv ordqv= zrunlqj fdslwdo ordqv iurp wklv edqn/ wrwdo zrunlqj fdslwdo ordqv iurp

wkh edqnlqj vhfwru/ dqg wrwdo whup ordqv1 Iru zrunlqj fdslwdo ordqv/ zh h{shfw d srvlwlyh �K1

Zh gr qrw h{shfw d fkdqjh lq whup ordqv lq wkh |hduv lpphgldwho| iroorzlqj wkh uhirup/ vlqfh lw

wdnhv vrph wlph iru d �{hg fdslwdo lqyhvwphqw surmhfw wr eh sodqqhg dqg surfhvvhg1

Dv srlqwhg rxw lq wkh suhylrxv vxevhfwlrq/ wkh lpsdfw ri wkh vkrfn rq wkh �up ghshqgv
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fuxfldoo| rq zkhwkhu wkh �up zdv fuhglw frqvwudlqhg/ fuhglw udwlrqhg ru hqwluho| xqfrqvwudlqhg1

Lq rughu wr glvwlqjxlvk ehwzhhq wkhvh fdvhv zh qhhg wr orrn dw d qxpehu ri rwkhu fuhglw yduldeohv

iru wkh �up1 Zh wkhuhiruh uxq d qxpehu ri rwkhu uhjuhvvlrqv wkdw h{dfwo| sdudooho htxdwlrq 4=

|�| � |�|3� @ �+ELJ� . �+SRVW| . �+ELJ� � SRVW| . �+�|> +5,

zkhuh |�| lv d fuhglw yduldeoh iru �up l lq |hdu w145

� Fuhglw udwlrqlqj
Rxu Uhvxow 4 deryh vxjjhvwv wkdw wr hvwdeolvk fuhglw udwlrqlqj/ zh qhhg wzr pruh slhfhv ri

hylghqfh1

Iluvw/ vlqfh wkh zrunlqj fdslwdo ordqv wdnh wkh irup ri d olqh ri fuhglw +dqg �upv duh fkdujhg

rqo| iru zkdw wkh| xvh,/ zh qhhg wr h{dplqh zkdw kdsshqhg wr wkh udwh dw zklfk �upv gudz

xsrq wkhlu judqwhg olplw1 Zh wkxv xvh dv rxu phdvxuh ri fuhglw xwlol}dwlrq/ wkh orjdulwkp ri wkh

udwlr ri wxuqryhu rq dffrxqwv +wkh vxp ri doo ghewv ryhu wkh sdvw |hdu, wr wkh fuhglw olplw1

Vhfrqg/ wklv zrxog qrw eh hylghqfh ri fuhglw udwlrqlqj li wkh lqwhuhvw udwh fkdujhg rq wklv

ordq ghfuhdvhg dw wkh vdph wlph1 Sulrulw| vhfwruv ordqv duh qrw vxssrvhg wr kdyh orzhu lqwhuhvw

udwhv +wkh lqwhuhvw udwh fkdujhg rq d ordq lv wkh sulph ohqglqj udwh soxv d suhplxp ghshqglqj

rq wkh fuhglw udwlqj ri wkh �up�zlwkrxw uhjdug iru lwv vwdwxv,/ vr wkhuh lv qr sulpd idflh uhdvrq

wkh udwh vkrxog idoo1 Krzhyhu/ zh gluhfwo| fkhfn zkhwkhu wkhuh lv hylghqfh ri wklv xvlqj wkuhh

vshfl�fdwlrqv= xvlqj |�| @ uK�|lq htxdwlrq +4, / iru uK�| htxdo wr wkh lqwhuhvw udwh lq orjdulwkp dqg

lq ohyho/ dqg uhsodflqj |�| � |�|3� lq htxdwlrq +5, e| d gxpp| lqglfdwlqj zkhwkhu wkh lqwhuhvw

udwh ihoo1

� Fuhglw frqvwudlqwv
Fuhglw udwlrqlqj grhv qrw qhfhvvdulo| lpso| fuhglw frqvwudlqw1 Wr lqyhvwljdwh zkhwkhu wkh

�upv zhuh fuhglw frqvwudlqhg/ zh orrn dw d qxpehu ri rwkhu slhfhv ri hylghqfh1

Iluvw/ li d �up zhuh fuhglw frqvwudlqhg/ rxu wkhru| whoov xv wkdw vdohv uhyhqxh zrxog gh�qlwho|

jr xs/ zkloh li lw zhuh qrw/ vdohv vkrxog rqo| jr xs iru �upv wkdw kdyh douhdg| ixoo| vxevwlwxwhg

edqn fuhglw iru wkhlu pdunhw eruurzlqj1 Wr orrn dw wkh h�hfw ri fuhglw h{sdqvlrq rq vdohv/ zh

srvlw d vlpsoh sdudphwulf uhodwlrq ehwzhhq fuhglw dqg vdohv uhyhqxh= U�| @ D�|n
w
�|1 Qrwh wkdw wklv

45Vwdqgdug huuruv duh fruuhfwhg iru khwhurvnhgdvwlflw| dqg foxvwhulqj dw wkh �up dqg vhfwru ohyho1
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lv d vshfl�f sdudphwul}dwlrq ri wkh surgxfwlrq ixqfwlrq lqwurgxfhg lq wkh suhylrxv vxe0vhfwlrq146

orjU�| @ orjD�| . � orj n�|= +6,

Gl�huhqflqj wklv htxdwlrq jlyhv=

orjU�| � orjU�|3� @ orjD�| � orjD�|3� . �^orj n�| � orj n�|3�`= +7,

Zh kdyh douhdg| srvlwhg wkdw wkh jurzwk ri edqn fuhglw lv jlyhq e|=

orj nK�| � orj nK�|3� @ �&KELJ� . �&KSRVW| . �&KELJ� � SRVW| . �&K�|>

Lq wkh devhqfh ri frpsohwh vxevwlwxwlrq ehwzhhq edqn fuhglw dqg pdunhw fuhglw/ wklv lpsolhv

d uhodwlrqvkls ri wkh vdph vkdsh iru fdslwdo vwrfn=

orj n�| � orj n�|3� @ �&ELJ� . �&SRVW| . �&KELJ� � SRVW| . �&�|>

zklfk zkhq vxevwlwxwhg lq htxdwlrq +7, |lhogv

orjU�|� orjU�|3� @ orjD�|� orjD�|3�. �^�&ELJ�.�&SRVW|.�&ELJ� �SRVW|. �&�|`= +8,

Vlqfh zh gr qrw revhuyh orjD�| � orjD�|3� gluhfwo|/ zh hqg xs hvwlpdwlqj dq htxdwlrq wkdw

h{dfwo| plplfv htxdwlrq 5 deryh=

orjU�| � orjU�|3� @ �-ELJ� . �-SRVW| . �-ELJ� � SRVW| .  &�|`= +9,

Rxu lghqwl�fdwlrq k|srwkhvlv lv wkdw

orjD�| � orjD�|3� @ ��ELJ� . ��SRVW| . $�| > +:,

zkhuh rphjd�| lv xqfruuhodwhg zlwk ELJ � SRVW 1 Wklv dprxqwv wr dvvxplqj wkdw wkh udwh ri

fkdqjh ri D +zklfk lv d vkliw sdudphwhu lq wkh surgxfwlrq ixqfwlrq, glg qrw fkdqjh gl�huhqwldoo|

iru elj dqg vpdoo �upv lq wkh |hdu ri wkh srolf| uhirup1 Xqghu wklv dvvxpswlrq �- jlyhv wkh

uhgxfhg irup h�hfw ri wkh surjudp rq vdohv uhyhqxh1
46Wklv lv ehvw wkrxjkw ri dv d uhgxfhg irup/ ghulyhg iurp d pruh sulplwlyh whfkqrorj| zklfk pdnhv rxwsxw d

Free0Grxjodv ixqfwlrq ri wkh dprxqw ri ? lqsxwv %�c %2���%?1 Dv orqj dv wkh lqsxwv kdyh wr sxufkdvhg xvlqj wkh

zrunlqj fdslwdo dqg doo lqsxwv duh sxufkdvhg lq frpshwlwlyh pdunhwv/ lw fdq eh vkrzq wkdw wkh uhvxowlqj lqgluhfw

surgxfwlrq ixqfwlrq kdv wkh irup jlyhq deryh1
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Li �upv duh fuhglw frqvwudlqhg �- vkrxog eh srvlwlyh/ zkloh li qr �upv duh fuhglw frqvwudlqhg

�- zloo rqo| eh srvlwlyh iru wkrvh �upv wkdw kdyh ixoo| vxevwlwxwhg pdunhw fuhglw1 Zh wkhuhiruh

dovr hvwlpdwh d yhuvlrq ri htxdwlrq 9 lq wkh vdpsoh ri �upv zkrvh wrwdo fxuuhqw oldelolwlhv h{fhhg

wkhlu edqn fuhglw1 Li wkh �upv zhuh qrw fuhglw frqvwudlqhg/ wkh ydoxh ri �- lq wklv vdpsoh vkrxog

eh }hur1

D vhfrqg vwudwhj| lv wr orrn dw vxevwlwxwlrq gluhfwo|1 Xqiruwxqdwho| zh gr qrw kdyh uholdeoh

gdwd rq pdunhw eruurzlqj1 Zh wkhuhiruh dgrsw wkh iroorzlqj vwudwhj|= htxdwlrq +7, deryh fdq

eh uhzulwwhq lq wkh irup=

orjU�|@nK�| � orjU�|3�@nK�|3� @ orjD�| � orjD�|3�

.�^orj n�| � orj n�|3�`� ^orj nK�| � orj nK�|3�`= +;,

Gl�huhqflqj rqh pruh wlph jlyhv xv

^orjU�|@nK�| � orjU�|3�@nK�|3�`� ^orjU�|3�@nK�|3� � orjU�|32@nK�|32`

@ ^orjD�| � orjD�|3�`� ^orjD�|3� � orjD�|32`

.�+^orj n�|@nK�| � orj n�|3�@nK�|3�`� ^orj n�|3�@nK�|3� � orj n�|32@nK�|32`,

�+4� �,+^orj nK�| � orj nK�|3�`� ^orj nK�|3� � orj nK�|32`,= +<,

Zh qrz wdnh wkh gl�huhqfh ri wklv h{suhvvlrq iru elj �upv dqg wkdw iru vpdoo �upv1 Ghqrwlqj

e| wkh rshudwru � wkh rshudwlrq ri gl�huhqfh dfurvv �up fdwhjrulhv dqg xvlqj +:, zh jhw

�i^orjU|@nK| � orjU|3�@nK|3�`� ^orjU|3�@nK|3� � orjU|32@nK|32`j
@ ��i+^orj n|@nK| � orj n|3�@nK|3�`� ^orj n|3�@nK|3� � orj n|32@nK|32`,j

�+4� �,�i^orj nK| � orj nK|3�`� ^orj nK|3� � orj nK|32`j= +43,

Zh kdyh vxjjhvwhg/ dqg zloo vkrz irupdoo| ehorz wkdw �i^orj nK| � orj nK|3�` � ^orj nK|3� �
orj nK|32`j lv srvlwlyh zkhq zh frpsduh suh0uhirup dqg srvw0uhirup shulrgv1 Li d �up lv qrw

fuhglw frqvwudlqhg lw vkrxog vxevwlwxwh edqn ordqv iru pdunhw ordqv/ zklfk lpsolhv wkdw edqn

fdslwdo vkrxog jurz idvwhu wkdq wrwdo fdslwdo vwrfn iru wkh elj �upv diwhu wkh uhirup/ uhodwlyh wr

wkh vpdoo �upv1 �i+^orj n|@nK| � orj n|3�@nK|3�`� ^orj n|3�@nK|3� � orj n|32@nK|32`,j lv wkhuhiruh
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qhjdwlyh1 Dv orqj dv � � 4> wkhvh wzr revhuydwlrqv wrjhwkhu lpso| wkdw wkh h{suhvvlrq rq wkh

uljkw vkrxog eh qhjdwlyh1 Li � A 4/ wklv qhhg qrw eh qhfhvvdulo| eh fdvh/ exw zlwk lqfuhdvlqj

uhwxuq wr vfdoh wkhuh fdqqrw eh dq htxloleulxp lq zklfk wkh �upv duh qrw fuhglw frqvwudlqhg1

Zh lpsohphqw wklv e| hvwlpdwlqj htxdwlrq 5 zlwk |�| @
-�|
&K|

1 Li wkh �up lv fuhglw frqvwudlqhg/

�-*&Kvkrxog eh qhjdwlyh1 Li qrw/ zh suhvxph wkdw wkhuh lv qr vxevwlwxwlrq1

D �qdo slhfh ri hylghqfh frphv iurp orrnlqj dw sur�wv1 Dvvxplqj wkdw wkh �up ex|v doo lwv

lqsxwv xvlqj lwv zrunlqj fdslwdo/ zh fdq zulwh

��| @ D�|+nK�| . n6�|,
w � +4 . uK�|,nK�| � +4 . u6�|,n6�| �F=

Lw iroorzv wkdw

g orj��|

gw
@

D�|+nK�| . n6�|,
w

�

g orjD�|

gw
.

�D�|+nK�| . n6�|,
w3�nK�| � +4 . uK�|,nK�|
�

g orj nK�|
gw

.
�D�|+nK�| . n6�|,

w3�n6�| � +4 . u6�|,n6�|

�

g orj n6�|

gw
� u6�|n6�|

�

g orj u6�|

gw
>

ljqrulqj wkh h�hfw ri fkdqjhv lq wkh edqn lqwhuhvw udwh/ zklfk/ jlyhq hylghqfh wr eh vkrzq

odwhu/ grhv qrw vhhp wr eh pxfk ri dq lvvxh1 Li wkh �up zdv qrw fuhglw frqvwudlqhg/ n6�| zrxog

eh fkrvhq rswlpdoo| dqg wkhuhiruh zh fdq gurs wkh wklug whup lq wklv h{suhvvlrq1 Wdnlqj wlph

ghulydwlyhv djdlq dqg gursslqj doo whupv wkdw lqyroyh d surgxfw ri wzr udwhv ri fkdqjh +dvvxplqj

wkdw udwhv ri fkdqjh duh dozd|v vpdoo dqg wkhuhiruh wkhlu surgxfwv duh jrlqj wr eh qhjoljleoh,/

zh jhw

g2 orj��|

gw2
@

D�|+nK�| . n6�|,
w

�

g2 orjD�|

gw2
.

�D�|+nK�| . n6�|,
w3�nK�| � +4 . uK�|,nK�|
�

g2 orj nK�|
gw2

�u6�|n6�|

�

g2 orj u6�|

gw2
=

Frpsdulqj elj dqg vpdoo �upv/ dqg lqyrnlqj wkh � rshudwru djdlq/ zh kdyh=

�ig
2 orj�|

gw2
j @ �iD|+nK| . n6|,w

�
jg

2 orjD|

gw2
.

D|+nK| . n6|,w

�
�ig

2 orjD|

gw2
j

��iu6|n6|

�
jg

2 orj u6|

gw2
� u6|n6|

�
�ig

2 orj u6|

gw2
j

.�i�D|+nK| . n6|,w3�nK| � +4 . uK|,nK|
�

g2 orj nK|
gw2

j
=
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Qrz _2 *L} o6|

_|2
vkrxog eh wkh vdph iru erwk odujh dqg vpdoo �upv/ vlqfh lw lv wkh pdunhw lqwhuhvw

udwh1 Wkhuhiruh �i_2 *L} o6|

_|2 j @ 31 E| htxdwlrq : deryh/ �i_2 *L}�|

_|2 j @ 31 Wklv ohdyhv xv zlwk=

�ig
2 orj�|

gw2
j @ �iD|+nK| . n6|,

w

�
jg

2 orjD|

gw2
+44,

��iu6|n6|

�
jg

2 orj u6|

gw2
.�i�D|+nK| . n6|,w3�nK| � +4 . uK|,nK|

�

g2 orj nK|
gw2

j=

Wkh odvw whup khuh lv wkh h�hfw ri wkh uhirup1 Wr vhsdudwh lw iurp rwkhu wlph ydu|lqj h�hfwv/

wkh �uvw wzr whupv pxvw eh vpdoo hqrxjk wr eh ljqruhg1 Wkh vhfrqg whup/ �io6|&6|

� j_2 *L} o6|

_|2

fdq vdiho| eh dvvxphg wr eh vpdoo1 Lw kdv ehhq vkrzq wkdw/ lq Lqgld/ wkh dyhudjh lqwhuhvw udwh

rq wkh lqwhuqdo pdunhw lv olqnhg wr wkh edqn udwh1 _2 *L} o6|

_|2 lv wkxv forvho| olqnhg wr _2 *L} oK|
_|2 /

zklfk lv jlyhq e| wkh SRVW gxpp| zkhq zh hvwlpdwh htxdwlrq +5, zlwk uK| dv wkh ghshqghqw

yduldeoh1 Ehorz/ zh hvwlpdwh wklv frh!flhqw wr eh 03149 shufhqwdjh srlqw +wkh dyhudjh lqwhuhvw

udwh lv 47(,1

Rqh vfhqdulr zkhuh �i�|E&K|n&6|�w

� j_2 *L}�|

_|2
lv vpdoo lv li _2 *L}�|

_|2
lv vpdoo1 Wkdw zrxog eh

wuxh li hlwkhu wkhuh zdv qrw pxfk fkdqjh lq D| ru li wkhuh zdv d gluhfwlrqdo wuhqg exw qrw pxfk

yduldwlrq durxqg wkh wuhqg1 Dvvxplqj wkdw �i o6|&6|

� j_2 *L} o6|

_|2 lv lqghhg vpdoo/ wklv k|srwkhvlv

fdq eh gluhfwo| whvwhg e| orrnlqj dw wkh frh!flhqw ri wkh SRVW gxpp| zkhq zh hvwlpdwh

htxdwlrq +5, zlwk sur�wv dv wkh ghshqghqw yduldeoh= wkh frh!flhqw ri wkh SRVW gxpp| zloo eh

htxdo wr �i�|E&K|n&6|�w

� j_2 *L}�|

_|2 iru wkh vpdoo �upv1 Vlqfh �i�|E&K|n&6|�w

� j lv qrw htxdo wr }hur/

li wkh surgxfw lv }hur/ _2 *L}�|

_|2
pxvw eh }hur1

Qrwh wkdw wkh h�hfw ri wkh uhirup rq sur�w lv gxh wr wkh jds ehwzhhq wkh pdujlqdo surgxfw ri

fdslwdo dqg wkh edqn lqwhuhvw udwh= lq rwkhu zrugv/ lw frpelqhv wkh vxevlg| h�hfw dqg wkh fuhglw

frqvwudlqw h�hfw= hyhq li �upv zhuh qrw fuhglw frqvwudlqhg/ wkhlu sur�w zrxog vwloo lqfuhdvh diwhu

wkh uhirup li pruh vxevlgl}hg fuhglw lv pdgh dydlodeoh wr wkhp/ ehfdxvh wkh| vxevwlwxwh fkhdshu

fdslwdo iru h{sdqvlyh fdslwdo1

616 Hpslulfdo Vwudwhj|= Whvwlqj wkh Lghqwl�fdwlrq dvvxpswlrqv

Wkh lqwhusuhwdwlrq ri wkh fhqwudo uhvxow rq vdohv jurzwk fuxfldoo| ghshqgv rq wkh dvvxpswlrq pdgh

lq htxdwlrq +:,1 Olnhzlvh/ wkh lqwhusuhwdwlrq ri wkh rwkhu uhvxowv ghshqgv rq wkh dvvxpswlrq wkdw

wkh huuru whup lv qrw fruuhodwhg zlwk wkh uhjuhvvruv/ prvw qrwdeo| ELJ�SRVW 1 Krzhyhu/ wkhuh
duh pdq| uhdvrqv zk| wklv dvvxpswlrq pd| qrw krog1 Iru h{dpsoh/ elj dqg vpdoo �upv pd| eh
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gl�huhqwo| d�hfwhg e| rwkhu phdvxuhv ri hfrqrplf srolf| +wkh| frxog whqg wr ehorqj wr gl�huhqw

vhfwruv/ zlwk gl�huhqw srolflhv gxulqj wkhvh |hduv,1 Pruhryhu/ ehlqj odehohg dv d sulrulw| vhfwru

�up pd| kdyh frqvhtxhqfhv iru elj �upv ryhu dqg deryh lwv h�hfwv rq fuhglw dffhvv1 Wkhuh

duh wkuhh rwkhu zd|v lq zklfk ehlqj lqfoxghg lq wkh sulrulw| vhfwru pd| d�hfw �upv1 Iluvw/ VVL

�upv duh h{hpsw iurp vrph w|shv ri h{flvh wd{dwlrq1 Vhfrqg/ VVL �upv pd| kdyh ehwwhu dffhvv

wr whup ordqv1 Wklug/ wkh uljkw wr pdqxidfwxuh fhuwdlq surgxfwv lv uhvhuyhg iru wkh VVL vhfwru1

Zh zloo dgguhvv wkh �uvw frqfhuq e| xvlqj sur�w ehiruh wd{/ dqg wkh vhfrqg e| vkrzlqj wkdw lq

wkh wlph vsdq fryhuhg e| rxu gdwd vhw/ uhirup glg qrw vljql�fdqwo| d�hfw whup eruurzlqj1 Wkh

wklug frqfhuq frxog eh d sureohp= dprqj wkh vpdoo �upv/ 77( pdqxidfwxuh d surgxfw wkdw lv

uhvhuyhg iru VVL1 Dprqj wkh elj �upv/ 57( gr1 Rqh frqwuro vwudwhj| zrxog eh wr ohdyh rxw doo

�upv wkdw pdqxidfwxuh surgxfwv wkdw duh uhvhuyhg iru VVL1 Xqiruwxqdwho|/ zh rqo| nqrz zkdw

surgxfwv wkh �up pdqxidfwxuhg lq 4<<;1 Lw uhpdlqv srvvleoh wkdw vrph ri wkh elj �upv pryhg

lqwr uhvhuyhg surgxfwv diwhu 4<<; dqg wklv lqfuhdvhg wkhlu sur�wv1

Dv d zd| wr whvw rxu lghqwl�fdwlrq dvvxpswlrq dqg wr lpsuryh wkh suhflvlrq ri wkh hvwlpdwhv/

zh zloo hvwlpdwh htxdwlrq +5, iru wkh gl�huhqw rxwfrphv yduldeohv vhsdudwho| xvlqj wzr vdpsohv=

wkh vdpsoh zkhuh wkhuh zdv qr fkdqjh lq wkh judqwhg olplw iurp rqh |hdu wr wkh qh{w/ dqg wkh

vdpsoh zkhuh wkhuh zdv d fkdqjh +hlwkhu dq lqfuhdvh ru ghfuhdvh,1 Lq grlqj vr/ zh pdnh xvh

ri wkh idfw/ qrwhg deryh/ dqg vkrzq pruh irupdoo| ehorz/ wkdw wkh suredelolw| ri d fkdqjh lq

wkh olplw dsshduv wr eh xqd�hfwhg e| wkh srolf| fkdqjh +wkh yduldeoh ELJ � SRVW ,1 Jlyhq

wklv idfw/ dqg d vlpsoh prqrwrqlflw| dvvxpswlrq/ hvwlpdwlqj dq htxdwlrq ri wkh irup ri htxdwlrq

+5, vhsdudwho| lq wkh vdpsoh zkhuh wkhuh zdv d fkdqjh lq olplw dqg lq wkh vdpsoh zkhuh wkhuh

zdv qr fkdqjh lq olplw zloo ohdg wr frqvlvwhqw hvwlpdwhv ri wkh sdudphwhu ri lqwhuhvw � lq erwk

vxevdpsohv +Khfnpdq +4<:<,/ Khfnpdq dqg Uree +4<;9,,1

Vshfl�fdoo|/ ghqrwh f� d yduldeoh htxdo wr 4 li wkhuh lv d fkdqjh lq olplw dqg 3 rwkhuzlvh/ ]�

wkh lqwhudfwlrq ELJ � SRVW / dqg [� wkh yhfwru +ELJ�> SRVW�,1 Gh�qh f�� dv wkh srwhqwldo

vhohfwlrq vwdwxv zkhq ]� @ 4 dqg f�f dv wkh srwhqwldo vhohfwlrq vwdwxv zkhq ]� @ 3147 Dvvxph

wkdw +l, +��> +f��> f�f,, duh mrlqwo| lqghshqghqw ri ]� frqglwlrqdo rq [� +ll, rqh ri wkh iroorzlqj

lv wuxh= frqglwlrqdo rq [�/ f�� A@ f��f iru doo l ru f�� A@ f��f iru doo l1 Wkh �uvw dvvxpswlrq

jxdudqwhhv wkh ydolglw| ri ]� dv d uhjuhvvru lq wkh frpsohwh vdpsoh +exw qrw lq wkh vhohfwhg
47Iru hdfk revhuydwlrq/ zh zloo revhuyh rqo| hlwkhu S�� ru S�f
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vdpsoh,/ dqg wkdw wkh pdujlqdo glvwulexwlrq ri f�f dqg f�� +exw qrw wkh mrlqw glvwulexwlrq, duh

lghqwl�hg lq d vdpsoh zlwk gdwd rq ]� dqg f�1 Wkh vhfrqg dvvxpswlrq uhvwulfwv wkh uhodwlrqvkls

ehwzhhq wkh lqvwuxphqw dqg vhohfwlrq wr eh prqrwrqlf= iru doo �upv/ wkh lqvwuxphqw pdnhv lw

hlwkhu pruh olnho| ru ohvv olnho| wr h{shulhqfh d fkdqjh lq olplw148

Jlyhq wkhvh wzr dvvxpswlrqv/ S +f� @ 4m]� @ 4, @ S +f� @ 4m]� @ 3, lpsolhv wkdw +f�> ��, lv

mrlqwo| lqghshqghqw ri ]� frqglwlrqdo rq [� +iru d surri xvlqj wklv qrwdwlrq/ vhh Dqjulvw +4<<8,,1

Wkhuhiruh/ H^��mf� @ 4> ]� @ 4>[�` @ H^��mf� @ 4> ]� @ 3>[�`/ dqg H^��mf� @ 3> ]� @ 4>[�` @

H^��mf� @ 3> ]� @ 3>[�`= wkh ROV dvvxpswlrqv duh vdwlv�hg lq erwk vxevdpsohv1

Wklv lpsolhv wkdw wkh lqghshqghqfh dvvxpswlrq +zklfk lv htxlydohqw wr wkh dvvxpswlrq lq

htxdwlrq +:, fdq eh whvwhg dv orqj dv S +f� @ 4m]� @ 4, @ S +f� @ 4m]� @ 3,1 Wklv odwhu dvvxpswlrq

fdq lq wxuq eh vkrzq wr krog e| uhjuhvvlqj wkh suredelolw| ri d fkdqjh lq olplw rq wkh lqwhudfwlrq

ELJ � SRVW +dqg �qglqj d frh!flhqw ri }hur rq wklv yduldeoh,1

Wkh whvw ri wkh lghqwl�fdwlrq dvvxpswlrq lv wr uxq uhjuhvvlrqv ri wkh irup +5, lq wkh vdpsoh

zlwk qr lqfuhdvh lq fuhglw olplw= vlqfh wkh frh!flhqw ri wkh yduldeoh ELJ � SRVW lv }hur lq wkh

fuhglw htxdwlrq/ lw vkrxog dovr eh }hur lq wkh uhjuhvvlrq ri wkh rwkhu rxwfrphv1 Ri sduwlfxodu

lqwhuhvw/ reylrxvo|/ duh wkh frh!flhqwv lq wkh htxdwlrq ri vdohv dqg sur�w1 Li wkh �upv duh fuhglw

frqvwudlqhg/ zh h{shfw wkh frh!flhqwv ri ELJ � SRVW wr eh srvlwlyh lq wkh vdpsoh zlwk fuhglw

olplw fkdqjhv/ dqg htxdo wr }hur lq wkh vdpsoh zlwk qr fkdqjhv lq ordqv1

617 Hpslulfdo Vwudwhj|= Vwuxfwxudo Hvwlpdwhv

Wkh idfw wkdw wkh �upv duh fuhglw frqvwudlqhg whoov xv wkdw wkh pdujlqdo surgxfw ri fdslwdo lv

kljkhu wkdq wkh pdunhw lqwhuhvw udwh1 Wkh txhvwlrq lv/ e| krz pxfkB

Zh ehjlq e| revhuylqj wkdw dq dowhuqdwlyh wr hvwlpdwlqj htxdwlrq +7, lv wr hvwlpdwh wkh

vwuxfwxudo uhodwlrqvkls +7, xvlqj ELJ� � SRVW| dv dq lqvwuxphqw149 Wklv zrxog doorz xv wr
48Wkh odwhqw lqgh{ irupxodwlrq zlwk d olqhdu prgho olqnlqj wkh odwhqw yduldeoh wr wkh lqvwuxphqw vdwlv�hv wkhvh

wzr dvvxpswlrqv1 Krzhyhu/ wkh dvvxpswlrqv duh qrw qhfhvvdulo| wuxh= lq sduwlfxodu/ rqh frxog lpdjlqh wkdw wkh

olplw iurp d elj �up lv pruh olnho| wr eh ohiw dw }hur wkdq wr eh ghfuhdvhg/ exw pruh olnho| wr eh lqfuhdvhg wkdq wr

eh ohiw dw 31 Wklv zrxog ylrodwh wkh prqrwrqlflw| dvvxpswlrq1 Zh zloo suhvhqw hylghqfh ehorz wkdw wklv glg qrw

vhhp wr kdyh kdsshqhg1
49Iroorzlqj wkh glvfxvvlrq lq wkh suhylrxv vxevhfwlrq/ zh zloo uxq wklv LY uhjuhvvlrq lq wkh vdpsoh zkhuh zh

revhuyh dq lqfuhdvh lq ordqv1
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hvwlpdwh �/ wkh hodvwlflw| ri uhyhqxh zlwk uhvshfw wr zrunlqj fdslwdo lqyhvwphqw1 Lw lv zruwk

revhuylqj wkdw iru dq htxloleulxp zlwkrxw fuhglw udwlrqlqj wr h{lvw lw pxvw eh wkh fdvh wkdw

� ? 4 lq wkh qhljkerukrrg ri wkh htxloleulxp= rwkhuzlvh wkh pdujlqdo surgxfw ri fdslwdo lv qrw

ghfolqlqj dw wkh htxloleulxp/ zklfk uxohv rxw lw ehlqj dq rswlpxp iru dq xqfrqvwudlqhg �up1

Frqyhuvho|/ �qglqj wkdw � � 4/ pdnhv lw olnho| wkdw wkhuh duh fuhglw frqvwudlqwv lq htxloleulxp1

Lq sudfwlfh/ dv zh kdyh douhdg| phqwlrqhg/ zh gr qrw kdyh d phdvxuh ri n�|/ exw rqo| d

phdvxuh ri nK�|1 Uhzulwlqj vwuxfwxudo htxdwlrq +7,/ zh rewdlq=

orjU�| @ orjD�| . � orj nK�| � � orj
nK�|
nlw

= +45,

Gl�huhqflqj ryhu wlph=

orjU�| � orjU�|3� @ orjD�| � orjD�|3� . �+orj nK�| � orj nK�|3�,� �^orj
nK�|
nlw

� orj
nK�|3�
nlw� 4

`= +46,

Wkh whup �^orj &K�|
&�| � orj

&K�|3�
&�|3� `/ zklfk lv rplwwhg lq wkh uhjuhvvlrq/ lv srvlwlyho| d�hfwhg e| wkh

uhirup lq wkh suhvhqfh ri dq| vxevwlwxwlrq ri edqn fuhglw iru pdunhw fuhglw1 Wkxv/ zkhq zh xvh

ELJ� � SRVW| dv dq lqvwuxphqw iru orj nK�|/ zh rewdlq d orzhu erxqg iru �1

Wkh h{suhvvlrq zh ghulyhg iru wkh sur�w udwh zdv gluhfwo| h{suhvvhg dv d ixqfwlrq ri gl�huhqfh0

lq0gl�huhqfh lq wkh udwh ri fkdqjhv ri edqn fuhglw1 Wkxv/ wr vhh zkdw kdsshqv wr sur�w/ zh

hvwlpdwh wkh htxdwlrq

orjU�| � orjU�|3� @ �SRVW . �ELJ. �^orj nK�| � orj nK�|3�`> +47,

xvlqj wkh lqwhudfwlrq SRVW �ELJ dv dq lqvwuxphqw iru ^orj nK�|� orj nK�|3�`1 Xqghu wkh dvvxps0

wlrqv lq wkh suhylrxv vxevhfwlrq/ � @ w�|E&K|n&6|�w3�&K|3E�noK|�&K|
� 1

Ixuwkhupruh/ zh fdq xvh wkh dvvxpswlrq wkdw wkh suredelolw| wkdw wkh judqwhg olplw fkdqjhv

lv xqfruuhodwhg zlwk wkh lqwhudfwlrq ELJ �SRVW wr frqvwuxfw dq dgglwlrqdo lqvwuxphqw/ zklfk

zloo pdnh xvh ri wkh hqwluh vdpsoh ri �upv wr fkhfn iru wkh urexvwqhvv ri rxu hvwlpdwh= xqghu

wklv dvvxpswlrq/ wkh lqwhudfwlrqv ELJ � SRVW dqg ELJ � SRVW � F +zkhuh F lv d gxpp|

yduldeoh htxdo wr rqh li wkhuh lv dq| fkdqjh lq wkh olplw, fdq eh xvhg wrjhwkhu dv lqvwuxphqwv iru

wkh fkdqjhv lq olplw lq wkh rxwfrphv htxdwlrqv +diwhu frqwuroolqj iru F dv zhoo dv wkh lqwhudfwlrqv

SRVW � F dqg ELJ �F,1
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7 Uhvxowv

714 Fuhglw H{sdqvlrq

Wdeoh 8 suhvhqwv wkh uhvxowv ri hvwlpdwlqj htxdwlrq +4, iru vhyhudo fuhglw yduldeohv14: Zh vwduw

zlwk d yduldeoh lqglfdwlqj zkhwkhu wkhuh lv dq| zdv dq| fkdqjh lq wkh judqwhg olplw +froxpqv

+4, dqg +5,,/ dqg wzr gxpplhv lqglfdwlqj zkhwkhu wkhuh zdv dq lqfuhdvh ru d ghfuhdvh lq wkh

judqwhg olplw1 Frqvlvwhqw zlwk wkh hylghqfh zh glvfxvvhg deryh/ wkhuh vhhp wr eh devroxwho| qr

fruuhodwlrq ehwzhhq wkh suredelolw| wr jhw dq| fkdqjh dw doo/ dq| lqfuhdvh ru dq| ghfuhdvh/ dqg

wkh lqwhudfwlrq ELJ�SRVW 1 Pruhryhu/ hyhq wkh pdlq h�hfwv ri ELJ dqg SRVW duh yhu| vpdoo=

qrqh ri wkh yduldeohv lq wklv uhjuhvvlrq vhhp wr d�hfw zkhwkhu wkh �oh zdv judqwhg d fkdqjh lq

olplw ru qrw1 Wklv lv wuxh erwk lq wkh frpsohwh vdpsoh dqg lq wkh vdpsoh iru zklfk zh kdyh

gdwd rq wkh qh{w |hdu*v vdoh +zklfk lv vpdoohu vlqfh zh gr qrw xvh wkh odvw |hdu ri ordq gdwd,1

Lq wkh iroorzlqj froxpqv/ zh orrn dw ordqv uhfhlyhg iurp wklv edqn +froxpqv +8,/ +9, dqg +:,,/

dqg doo zrunlqj fdslwdo ordqv uhfhlyhg e| wkh edqnlqj vhfwru +froxpqv +;,,1 Dv wkh ghvfulswlyh

hylghqfh lq wdeoh 7 vxjjhvwhg/ uhodwlyh wr vpdoo �upv/ ordqv iurp wklv edqn wr elj �upv lqfuhdvhg

vljql�fdqwo| idvwhu diwhu 4<<; wkdq ehiruh= wkh frh!flhqw ri wkh lqwhudfwlrq SRVW � ELJ lv

313;/ lq wkh frpsohwh vdpsoh/ dqg 3157 lq wkh vdpsoh iru zklfk wkhuh lv dq| fkdqjh lq olplw1

Erwk qxpehuv duh vljql�fdqw1 Lq froxpq +9,/ zh uhvwulfw wkh vdpsoh wr revhuydwlrqv wkdw kdyh d

fkdqjh lq fuhglw olplw1 Wkhuh zdv d vljql�fdqw ghfolqh lq wkh dyhudjh hqkdqfhphqw iru vpdoo �upv

+wkh gxpp| iru SRVW lv qhjdwlyh dqg vljql�fdqw,1 Ehiruh wkh h{sdqvlrq ri wkh sulrulw| vhfwru/

vpdoo �upv zhuh judqwhg odujhu sursruwlrqdo hqkdqfhphqw wkdq elj �upv +wkh frh!flhqw ri wkh

yduldeoh ELJ lq froxpq +9, lv 03155/ zlwk d vwdqgdug huuru ri 313:<,1 Wkh jds frpsohwho| forvhg

diwhu wkh uhirup +wkh frh!flhqw ri wkh lqwhudfwlrq lv dfwxdoo| voljkwo| odujhu lq devroxwh ydoxh

wkdq wkh frh!flhqw ri wkh yduldeoh ELJ,1 Lq froxpq +:,/ zh uhvwulfw wkh vdpsoh wr revhuydwlrqv

zkhuh zh kdyh gdwd rq wkh qh{w |hdu*v vdohv = wkh frh!flhqw lv doprvw wkh vdph +3156,/ dqg vwloo

vljql�fdqw1 Lq froxpq +;,/ zh orrn dw wkh vxp ri doo fuhglw uhfhlyhg iurp wkh edqnlqj vhfwru=

Wkh frh!flhqw lv d olwwoh odujhu +315<8,1

Lq froxpqv +<, dqg +43,/ zh orrn lq pruh ghwdlo dw ordqv jlyhq e| rwkhu edqnv= wkh suredelolw|
4:Wkh vwdqgdug huuruv lq doo uhjuhvvlrqv duh dgmxvwhg iru khwhurvnhgdwlflw| dqg foxvwhulqj dw wkh �up dqg vhfwru

ohyhov1
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ri jhwwlqj d ordq iurp dqrwkhu edqn lqfuhdvhg iru �upv qhzo| lqfoxghg lq wkh sulrulw| vhfwru/ dv

grhv wkh dprxqw eruurzhg iurp rwkhu edqnv1 Qrqh ri wkhvh frh!flhqwv duh vljql�fdqw/ exw wkh|

lqglfdwh wkdw wkhuh zdv qr vxevwlwxwlrq ri fuhglw iurp wklv edqn iru fuhglw iurp rwkhu edqnv +iru

h{dpsoh/ sulydwh edqnv,1

Ilqdoo|/ lq froxpq +44,/ zh h{dplqh zkhwkhu wkhuh zdv dq| vljql�fdqw h�hfw rq whupv ordqv1

Wkh frh!flhqw ri wkh lqwhudfwlrq lv srvlwlyh/ exw qrw vljql�fdqw/4; zklfk lv qrw vxusulvlqj/ jlyhq

wkh wlph odj dvvrfldwhg zlwk jhwwlqj d whup ordq1

715 Hylghqfh ri Fuhglw Udwlrqlqj

Wdeoh 9 suhvhqwv hylghqfh rq fuhglw udwlrqlqj1 Zh suhvhqw wkh uhvxowv rq olplw xwlol}dwlrq dqg

lqwhuhvw udwh fkdqjhv lq wzr vdpsohv= wkh vdpsoh zlwk d fkdqjh lq olplw dqg wkh vdpsoh zlwk qr

fkdqjhv lq olplw1

Froxpqv +4, wr +6, suhvhqw wkh uhvxowv iru wkh lqwhuhvw udwh1 Wkh �uvw froxpq frqvlghuv

ohyhov/ wkh vhfrqg froxpq orjdulwkpv/ dqg wkh wklug froxpq uhsodfhv wkh gl�huhqfh ||�||3� e| d

gxpp| lqglfdwlqj zkhwkhu wkh lqwhuhvw udwh ihoo lq ehwzhhq wkh wzr |hduv1 Wkhuh lv qr hylghqfh

wkdw wkh lqwhuhvw udwh ghfolqhg iru elj �upv +uhodwlyh wr vpdoo �upv, dv wkh| hqwhuhg wkh sulrulw|

vhfwru1 Lq doo wkuhh vdpsohv dqg iru doo wkuhh phdvxuhv zh frqvlghu/ wkh lqwhudfwlrq SRVW �ELJ
lv lqvljql�fdqw/ dqg lq prvw fdvhv wkh srlqw hvwlpdwh zrxog vxjjhvw d uhodwlyh lqfuhdvh ri wkh

lqwhuhvw udwh/ udwkhu wkdq d ghfuhdvh1 Lq wkh vdpsoh zlwk dq lqfuhdvh lq olplw lw lv 314</ zlwk d

vwdqgdug huuru ri 31661 Lq orjv wkh lqwhudfwlrq lv 31336/ zlwk d vwdqgdug huuru ri 31561 4<

Dv wkh �upv duh dfwxdoo| judqwhg dq h{whqvlrq ri d fuhglw olqh/ zh vwloo qhhg wr dvvhvv zkhwkhu

wkh| dfwxdoo| pdnh xvh ri wkh dgglwlrqdo fuhglw r�huhg wr wkhp1 Wr gr wkdw/ zh frpsxwh olplw

xwlol}dwlrq/ dv wkh udwlr ri |hduo| wxuqryhu lq wkh dffrxqw ryhu wkh judqwhg olplw1 Zkhq zh xvh

wklv yduldeoh dv wkh ghshqghqw yduldeoh/ wkh frh!flhqw ri ELJ �SRVW lv srvlwlyh lq wkh vdpsoh

zlwk lqfuhdvhv lq olplwv/ dqg qhjdwlyh lq wkh hqwluh vdpsoh +l1h1/ li dq|wklqj �upv wkdw zhuh

judqwhg dq lqfuhdvh lq fuhglw olplw vhhp wr xvh wkhlu olplw pruh lqwhqvlyho| diwhu wkh uhirup,/ exw

qhyhu vljql�fdqw1
4; Li zh h{foxgh 9 rxwolhuv iru zklfk wkh olplw rqh |hdu zdv ryhu 53 odujhu wkh olplw ri wkh iroorzlqj ru suhfhglqj

|hdu/ wkh frh!flhqw ehfrphv yhu| forvh wr 3 = 3138/ zlwk d vwdqgdug huuru ri 315:1
4<Wkh dyhudjh fkdqjh lq lqwhuhvw udwh lq vdpsoh shulrg zdv 3167/ zlwk d vwdqgdug ghyldwlrq ri 31;91
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Wkxv/ �upv pdnh xvh ri wkh h{whqvlrq lq fuhglw zlwkrxw d fkdqjh lq lqwhuhvw udwh= wklv vxjjhvwv

wkdw wkh| pxvw eh fuhglw udwlrqhg1

716 Hylghqfh ri Fuhglw Frqvwudlqwv

Wdeoh : suhvhqw hylghqfh rq fuhglw frqvwudlqwv1

Lq froxpq +4,/ zh vwduw e| orrnlqj dw wkh lpsdfw ri wkh fuhglw h{sdqvlrq rq vdohv1 Wkh

frh!flhqw ri wkh lqwhudfwlrq lv 3154/ zlwk d vwdqgdug huuru ri 313<81 Wkh |hduo| lqfuhdvh lq vdohv

zdv vorzhu iru odujh �upv ehiruh wkh uhirup +wkh frh!flhqw ri elj lv 03153, dqg ehfdph derxw dv

idvw diwhuzdugv1 Lq wkh vdpsoh zlwkrxw uhylhz/ vdohv glg qrw lqfuhdvh glvsursruwlrqdwho| iru odujh

�upv= wkh frh!flhqw ri wkh lqwhudfwlrq lv 31385/ zlwk d vwdqgdug huuru ri 31441 Wklv vxssruwv

rxu lghqwl�fdwlrq dvvxpswlrq wkdw wkh gl�huhqfh lq wkh dqqxdo udwh ri jurzwk ri D�| zdv qrw

gl�huhqwldoo| d�hfwhg lq wkh |hdu 4<<<1 Pruhryhu/ wkh pdlq h�hfw ri wkh yduldeoh ELJ lv srvlwlyh

dqg lqvljql�fdqw1 Lq wklv vdpsoh +xqolnh lq wkh vdpsoh zkhuh wkhuh lv d fkdqjh lq fuhglw olplw,/

wkhuh zdv e| frqvwuxfwlrq qr gl�huhqfh ehwzhhq wkh lqfuhdvh lq ordqv ri elj dqg vpdoo �upv

ehiruh wkh uhirup1 Wkh idfw wkdw vdohv dqg sur�w glg qrw lqfuhdvh pruh vorzo| iru wkh elj �upv

lq wklv fdwhjru| ehiruh wkh uhirup vxjjhvwv wkdw/ zhuh lw qrw iru wkh idfw wkdw ordqv wr vpdoo �upv

zhuh jurzlqj idvwhu/ wkhuh zrxog qrw kdyh ehhq d gl�huhqfh ehwzhhq wkhlu jurzwk udwhv1

Wklv lqfuhdvh lq vdohv vxjjhvwv wkdw �upv zhuh qrw rqo| fuhglw udwlrqhg/ exw dovr fuhglw

frqvwudlqhg/ xqohvv zh duh lq wkh fdvh zkhuh edqn fuhglw frpsohwho| vxevwlwxwhg iru pdunhw

fuhglw1 Zh gr qrw kdyh uholdeoh gdwd rq pdunhw fuhglw/ exw zh kdyh d sur{| iru wudgh fuhglw/

wkh gl�huhqfh ehwzhhq wrwdo fxuuhqw oldelolwlhv dqg wkh edqn olplw1 Lq froxpq +5, zh uhvwulfw wkh

vdpsoh wr �upv zkhuh/ dffruglqj wr wklv phdvxuh/ �upv kdyh qrw vwrsshg xvlqj wudgh fuhglw +l1h1/

wklv phdvxuh kdv qrw ehfrph }hur ru qhjdwlyh,1 Wkh frh!flhqw lv doprvw lghqwlfdo +314;7, lq wklv

vdpsoh= wkh lqfuhdvh lq vdohv lv qrw gxh wr �upv wkdw kdg �uvw frpsohwho| vxevwlwxwhg dzd| iurp

wudgh fuhglw1

Ilqdoo|/ zh orrn dw vxevwlwxwlrq gluhfwo|1 Dv zh glvfxvvhg hduolhu/ zh xvh wkh |hdu0wr0|hdu

jurzwk lq wkh orj ri wkh udwlr ehwzhhq vdohv dqg edqn ordqv dv wkh ghshqghqw yduldeoh1 Lq wkh

devhqfh ri fuhglw frqvwudlqw/ dv �upv vxevwlwxwh edqn fuhglw iru pdunhw fuhglw/ wkh frh!flhqw ri

wkh lqwhudfwlrq SRVW �ELJ zrxog eh qhjdwlyh1 Lw frxog dovr eh qhjdwlyh/ hyhq lq wkh suhvhqfh

ri fuhglw frqvwudlqw/ li � zhuh vpdoohu wkdq 41 Wklv uhjuhvvlrq lv suhvhqwhg lq froxpq +6,1 Wkh
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frh!flhqw ri wkh lqwhudfwlrq lv htxdo wr 0313;9/ dqg lv qrw vljql�fdqw1 Wkxv/ hlwkhu � lv odujhu wkdq

rqh/ ru wkhuh zdv dw ohdvw d sursruwlrqdo lqfuhdvh lq pdunhw ordqv lq uhvsrqvh wr wkh dgglwlrqdo

fuhglw1 Lq erwk vfhqdulrv/ �upv zhuh fuhglw frqvwudlqhg1

Wkhvh wkuhh uhvxowv/ wrjhwkhu zlwk wkh suhylrxv uhvxowv hvwdeolvklqj fuhglw udwlrqlqj/ vxjjhvw

wkdw �upv duh fuhglw frqvwudlqhg= wkhuh zdv qr vxevwlwxwlrq ehwzhhq edqn fuhglw dqg pdunhw

fuhglw/ dqg vdohv lqfuhdvhg1

Dowkrxjk �qglqj dq h�hfw rq sur�w zrxog qrw eh vx!flhqw wr hvwdeolvk wkh suhvhqfh ri fuhglw

frqvwudlqw +vlqfh sduw ri wkh h�hfw ri sur�w iroorzv iurp wkh vxevlg|,/ hvwdeolvklqj wkh pdjqlwxgh

ri wkh h�hfw rq sur�w lv d xvhixo frpsohphqw wr wkh uhvxowv rq vdohv1 Rxu ghulydwlrq vxjjhvwv

wkdw zh vkrxog xvh wkh orjdulwkp ri sur�w dv wkh ghshqghqw yduldeoh1 Wklv suhvhqwv wkh gl!fxow|

wkdw wklv yduldeoh lv qrw gh�qhg zkhqhyhu sur�w lv qhjdwlyh1 Zh wkxv rqo| hvwlpdwh wkh h�hfw rq

sur�w iru �upv wkdw kdyh d srvlwlyh sur�w lq erwk shulrgv1 Zh fkhfn lq froxpq +8, wkdw wklv grhv

qrw lqwurgxfh vhohfwlrq eldv e| hvwlpdwlqj htxdwlrq +5, zlwk d |�| @ S��|/ d gxpp| iru zkhwkhu

sur�wv duh srvlwlyh lq wkh shulrg1 Wkh frh!flhqw ri wkh lqwhudfwlrq lv qhjdwlyh dqg lqvljql�fdqw/

vxjjhvwlqj wkdw wkh vdpsoh vhohfwlrq zrxog/ li dq|wklqj/ eldv wkh frh!flhqw grzqzdugv1 Wklv

uhvxow lv ri lqghshqghqw lqwhuhvw/ vlqfh qhjdwlyh sur�w lq d shulrg lv d vwurqj suhglfwru ri zkhwkhu

�upv zloo ghidxow ru ghod| sd|phqw lq wkh qh{w shulrg1 Ilupv wkdw ehqh�whg iurp wkh h{sdqvlrq

gr qrw dsshdu wr kdyh hqjdjhg lq ulvn| dfwlylwlhv pruh olnho| wr ohdg wkhp lqwr ghidxow1 Wkh

pdlq uhvxowv rq sur�wv duh suhvhqwhg lq froxpq +7,1 Wkh h�hfw rq sur�w lv yhu| odujh1 Wkh

frh!flhqw ri wkh lqwhudfwlrq lv 31:8/ zlwk d vwdqgdug huuru ri 316<1 Wkh frh!flhqwv vxjjhvw wkdw/

ehiruh wkh uhirup/ vpdoo �upv* sur�wv juhz <5( idvwhu wkdq odujh �upv/ exw diwhu wkh uhirup/

odujh �upv* sur�wv jurz 4618( idvwhu wkdq vpdoo �upv1 Lq wkh vdpsoh zlwkrxw fkdqjhv lq fuhglw

olplwv/ e| frqwudvw/ wkh frh!flhqw ri wkh lqwhudfwlrq lv rqo| 31367/ zlwk d vwdqgdug huuru ri 31861

Wklv vxjjhvwv wkdw wkh fkdqjh lq wkh jurzwk udwh ri sur�wv lv olnho| wr eh gxh wr wkh fkdqjhv lq

fuhglw1

Ilqdoo|/ wkh frh!flhqw ri wkh SRVW gxpp| lv qrw vljql�fdqw lq wkh vdpsoh zlwk d fkdqjh

lq olplw= wkhuh grhv qrw vhhp wr eh d wuhqg euhdn lq wkh sur�w ri wkh vpdoo �upv1 Wklv vxjjhvwv

wkdw wkh gl�huhqfh0lq0gl�huhqfh lq sur�w jurzwk lv qrw gxh wr d gl�huhqw uhdfwlrq wr d frpprq

fkdqjh/ exw fdq eh lqwhusuhwhg dv wkh h�hfw ri wkh uhirup1

D odvw slhfh ri lpsruwdqw hylghqfh lv zkhwkhu elj �upv ehfrph pruh olnho| wr ghidxow wkdq
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vpdoo �upv diwhu wkh uhirup = wkh lqfuhdvh lq sur�wv +dqg vdohv, pd| rwkhuzlvh uh hfw pruh ulvn|

vwudwhjlhv sxuvxhg e| wkh odujh �upv1 Lq rughu wr dqvzhu wklv txhvwlrq/ zh froohfwhg dgglwlrqdo

gdwd rq wkh �upv edvhg lq wkh Pxpedl uhjlrq +46; �upv/ d elw ryhu kdoi wkh vdpsoh,1 Lq sduwlf0

xodu/ zh froohfwhg gdwd rq zkhwkhu dq| ri wkhvh �up*v ordq kdg ehfrph qrq0shuiruplqj dvvhwv

+QSD, lq 4<<</ 5333 ru 5334/ ru zhuh QSD ehiruh 4<<<1 Wkh qxpehu ri QSDv lv glvwxuelqjo|

odujh +frqvlvwhqw zlwk wkh kljk udwh ri QSDv lq Lqgldq edqnv,/ exw odujh dqg vpdoo �upv duh

htxdoo| olnho| wr kdyh d qrq0shuiruplqj ordq= :1:( ri wkh elj �upv dqg :15<( ri wkh vpdoo

�upv +zkr zhuh qrw douhdg| QSD,/ ghidxow rq wkhlu ordq lq 5333 ru 53341 Dprqj wkh �upv lq

Pxpedl/ 518( ri wkh odujh �upv/ dqg 81<9( ri wkh vpdoo �upv kdg ghidxowhg ehwzhhq 4<<9 dqg

4<<;1 Wkh iudfwlrq ri �upv wkdw kdg ghidxowhg wkxv lqfuhdvhg d olwwoh elw pruh iru odujh �upv/

exw wkh gl�huhqfh lv vpdoo/ dqg qrw vljql�fdqw1 Wkh lqfuhdvh lq fuhglw glg qrw fdxvh dq xqxvxdoo|

odujh qxpehu ri elj �upv wr ghidxow1

717 Lqvwuxphqwdo Yduldeohv Hvwlpdwhv

Ilqdoo|/ zh suhvhqw lq wdeoh ; wkh lqvwuxphqwdo yduldeohv hvwlpdwhv ri wkh h�hfw ri edqn ordqv

rq vdohv dqg sur�w1 Iru frpsdulvrq/ zh dovr suhvhqw wkh ihdvleoh jhqhudo ohdvw vtxduhv hvwlpdwh1

Froxpq +4, suhvhqwv wkh LY hvwlpdwh ri wkh h�hfw ri edqn ordqv rq vdohv/ xvlqj wkh lqvwuxphqw

ELJ � SRVW lq wkh vdpsoh zlwk d fkdqjh lq ordq1 Wkh frh!flhqw lv 31;<9/ vxjjhvwlqj wkdw

d 4( lqfuhdvh lq edqn ordqv ohdgv wr d 31<3( lqfuhdvh lq vdohv/ d qxpehu yhu| forvh wr 4/ dqg

vljql�fdqwo| gl�huhqw iurp }hur1 Froxpq +5, xvhv wkh frpsohwh vdpsoh/ dqg xvhv wzr lqvwuxphqwv=

ELJ � SRVW / dqg ELJ � SRVW � F�1 Wklv hvwlpdwh lv lghqwlfdo wr wkh suhylrxv rqh1 Dv zh

lqglfdwhg/ li �upv gr qrw lqfuhdvh pdunhw fuhglw lq sursruwlrq wr wkh lqfuhdvh lq edqn fuhglw/

wklv lv d orzhu erxqg rq �1 Wkh srlqw hvwlpdwh wkxv vxjjhvwv wkdw lq wkh qhljkerukrrg ri wkh

htxloleulxp/ � � 4/ zklfk uhlqirufhv wkh frqfoxvlrq wkdw wkhuh pxvw eh fuhglw frqvwudlqw lq

htxloleulxp1

Froxpqv +7,/ dqg +:, suhvhqw wkh h�hfw ri edqn ordqv rq sur�w/ lq wkh frpsohwh vdpsoh +zlwk

fkdqjh lq olplw, dqg lq wkh vdpsoh ri �upv wkdw zhuh qrw surgxflqj jrrgv uhvhuyhg wr wkh Vpdoo

Vfdoh Lqgxvwu| +VVL, vhfwru1 Lq erwk vshfl�fdwlrqv/ wkh LY frh!flhqw lv odujh +ehwzhhq 51: dqg

714, dqg vljql�fdqw1 Wkh frh!flhqw lv vxevwdqwldoo| juhdwhu wkdq 4 +wkh frh!flhqwv rq vdohv,/

zklfk vxjjhvwv wkdw wkh whfkqrorj| kdv d �{hg frvw frpsrqhqw1
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Zh fdq xvh wklv hvwlpdwh wr jhw d vhqvh ri wkh dyhudjh lqfuhdvh lq sur�w fdxvhg e| hyhu|

uxshh lq ordq1 Wkh dyhudjh ordq lv <:/333 Uxshhv1 Wkhuhiruh/ dqg lqfuhdvh ri Uv1 4/333 lq wkh

ordq fruuhvsrqgv wr d 4136( lqfuhdvh lq ordqv1 Wdnlqj 6 dv wkh hvwlpdwh ri wkh h�hfw ri wkh orj

lqfuhdvh lq ordq rq orj lqfuhdvh lq sur�w/ dq lqfuhdvh ri Uv1 4/333 lq ohqglqj fdxvhv d 613<(

lqfuhdvh lq sur�w1 Dw wkh phdq sur�w +zklfk lv Uv1 76/333,/ wklv zrxog fruuhvsrqg wr dq lqfuhdvh

lq sur�w ri Uv1 4/693153 Wkh lpsdfw rq sur�w ri d Uv1 4/333 lqfuhdvh lq ordqv vhhpv wkxv pxfk

odujhu wkdq wkh frvw ri fdslwdo/ zklfk frq�upv wkdw �upv duh fuhglw frqvwudlqhg1 Lq sduwlfxodu/

lw lv wrr elj wr eh h{sodlqhg dv wkh vxevlg| lpsdfw ri wkh ordqv1

Wkh ROV hvwlpdwhv ri wkh h�hfw ri ordq lqfuhdvhv rq vdohv ru sur�w lqfuhdvhv duh erwk vpdoohu

wkdq wkh LY hvwlpdwhv1 Iru vdohv/ wkh ROV hvwlpdwh lv vljql�fdqw/ exw htxdo wr rqo| 315;1 Wkh

ROV hvwlpdwhv ri wkh h�hfw ri ordqv rq sur�w lv hyhq vpdoohu/ dqg lqvljql�fdqw1 Dowkrxjk zh

fdqqrw uhmhfw wkh htxdolw| ri wkh ROV dqg wkh LY hvwlpdwhv/ wkh gl�huhqfh vxjjhvwv wkdw wkh edqn

whqgv wr wdujhw odujhu h{sdqvlrq wrzdug �upv zkrvh vdohv dqg sur�wv zrxog rwkhuzlvh lqfuhdvh

pruh vorzo|1

8 Frqfoxvlrq= Srolf| Lvvxhv

Lw pljkw eh whpswlqj/ idfhg zlwk wkh hylghqw idloxuh ri fuhglw pdunhwv lq Lqgld/ wr sxw wkh hqwluh

eodph rq wkh sxeolf rzqhuvkls ri edqnv lq Lqgld1 Lw lv lpsruwdqw wr qrwh/ krzhyhu/ wkdw rxu gdwd

lv iurp wkh uhfhqw/ srvw0olehudol}dwlrq/ shulrg= e| 4<<9/ erwk sulydwh Lqgldq dqg pxowlqdwlrqdo

edqnv kdg pdgh vljql�fdqw lqurdgv lqwr wkh pdunhw iru edqnlqj vhuylfhv1 Rxu �upv/ doo edvhg

lq uhodwlyho| xuedq duhdv/ fhuwdlqo| kdg wkh rswlrq ri dssurdfklqj d qrq0sxeolf vhfwru edqn

iru dgglwlrqdo fuhglw dqg shukdsv glg1 Wkh lqwhuhvwlqj txhvwlrq lv zk|/ qhyhuwkhohvv/ wkh| kdg

qrw pdqdjhg wr lqyhvw pxfk pruh/ hvshfldoo| jlyhq wkh hqruprxv sur�wdelolw| ri dgglwlrqdo

lqyhvwphqw1
53Ehfdxvh wkh phdq sur�w lv qrw wkh sur�w ri wkh �up wkdw kdv wkh phdq ordqv/ wklv fdofxodwlrq lv qrw txlwh uljkw1

Krzhyhu/ li lqvwhdg zh dyhudjh wkh lqfuhdvh lq sur�w ryhu wkh hqwluh glvwulexwlrq ri ordqv �vr wkdw zh fdofxodwh

wkh jdlq lq sur�w fdxvhg e| d Uv1 4/333 lqfuhdvh lq fuhglw iru hdfk �up/ dqg wdnh wkh dyhudjh ri wklv qxpehu zh

jhw d qxpehu ehwzhhq 415 dqg 418 ghshqglqj rq wkh dvvxpswlrq pdgh rq wkh h�hfw ri fuhglw rq �upv wkdw kdyh

qhjdwlyh sur�wv1 Zh jhw h{dfwo| 416/ iru h{dpsoh/ li zh dvvxph wkdw wkh �upv zlwk qhjdwlyh sur�wv zrxog qrw

ehqh�w iurp dq lqfuhdvh lq ordq1
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Rqh srvvleoh dqvzhu lv wkdw wkh orfdo sulydwh edqnv zhuh vwloo lq wkhlu lqidqf| dqg glg qrw

|hw kdyh hqrxjk uhvrxufhv wr ohqg wr wkhvh �upv�wklv sxwv wkh eodph rq wkh suh0olehudol}dwlrq

srolf| ri sxeolf rzqhuvkls/ doehlw lqgluhfwo|1 Lw lv/ krzhyhu/ eholhg e| wkh idfw wkdw wkhvh edqnv

zhuh lqyhvwlqj khdylo| lq jryhuqphqw erqgv wkurxjkrxw wklv shulrg1 Lw dovr vhhpv ohvv sodxvleoh

lq wkh fdvh ri wkh pxowlqdwlrqdo edqnv1 D pruh sodxvleoh yhuvlrq ri wklv dujxphqw srlqwv wr wkh

idfw wkdw ohqglqj wr wkh vpdoo0vfdoh vhfwru uhtxluhv d fhuwdlq udwkhu vshfl�f h{shuwlvh wkdw lv rqo|

dftxluhg ryhu wlph dqg prvw qrq0sxeolf vhfwruv gr qrw |hw kdyh lw1 Wklv zrxog vxjjhvw wkdw wkh

h{lvwlqj sxeolf vhfwru edqnv/ rqfh sulydwl}hg/ pd| eh pxfk pruh h�hfwlyh wkdq wkh suhvhqw furs

ri sulydwh edqnv/ suhflvho| ehfdxvh wkh| kdyh wkh uhtxlvlwh h{shulhqfh154

Wkhuh duh krzhyhu jrrg uhdvrqv qrw wr eh txlwh vr rswlplvwlf1 Mhuhp| Vwhlq/ iru rqh/ kdv

dujxhg wkdw wkh lqdelolw| wr ohqg h�hfwlyho| wr vpdoo eruurzhuv lv lq wkh yhu| qdwxuh ri ehlqj d

edqn=55 edqnv kdyh d qdwxudo whqghqf| wr eh odujh/ lq rughu wr vsuhdg rxw lglrv|qfudwlf ulvn1

Rq wkh rwkhu kdqg/ ehlqj odujhu qhfhvvdulo| lqfuhdvhv wkh glvwdqfh ehwzhhq wkh rzqhuv dqg wkh

pdq| ordq r!fhuv zkr ghdo zlwk vpdoo eruurzhuv1 Vlqfh ordq r!fhuv qhhg wr wdnh ghflvlrqv

derxw uhodwlyho| odujh dprxqwv ri prqh| wkdw gr qrw ehorqj wr wkhp/ dqg ghidxowv duh frvwo| iru

wkh edqn/56 lw lv yhu| lpsruwdqw wkdw wkh ordq r!fhuv kdyh wkh uljkw lqfhqwlyhv1 Wklv reylrxvo|

jhwv kdughu dv wkh glvwdqfh ehwzhhq wkh rzqhu dqg wkh ordq r!fhu jurzv1 Edqnv ghdo zlwk

wklv sureohp lq sduw e| uhvwulfwlqj wkh grpdlq ri wkh ordq r!fhu*v dxwkrulw|= lq sduwlfxodu/ e|

pdnlqj uxohv/ edvhg rq hdvlo| phdvxuhg fkdudfwhulvwlfv ri wkh eruurzhu/ derxw krz pxfk wkh|

fdq eruurz1 Wklv reylrxvo| olplwv wkh glvfuhwlrq wkh ordq r!fhu hqmr|v dqg pdnhv klv ohqglqj

ohvv h�hfwlyh/ exw lw fryhuv wkh edqn157 Dq reylrxv vrfldo frvw lv wkdw vpdoo �upv kdyh d kdug
54Wklv dovr vxjjhvwv wkdw zkloh wkh sxeolf vhfwru edqnv duh suredeo| ryhu0vwd�hg/ wkh h{whqw ri ryhu0vwd!qj pd|

eh ryhu0hvwlpdwhg li zh gluhfwo| frpsduh sulydwh dqg sxeolf edqnv/ ehfdxvh sulydwh dqg sxeolf vhfwru fxuuhqwo|

sod| yhu| gl�huhqw urohv1
55Vhh Vwhlq +5334,1
56Ghidxowv duh dovr txlwh frpprq/ dw ohdvw lq Lqgld1 Zrunlqj fdslwdo ordqv lq Lqgld duh qrw qhduo| dv vdih dv

wkh| duh vxssrvhg wr eh +dqg dfwxdoo| duh/ dw ohdvw lq wkh X1V1,1Wklv lv ehfdxvh wkh eruurzhu fdq hdvlo| vhoo r�

wkh lqyhqwrulhv wkdw duh vxssrvhg wr eh vhfxulqj wkh ordq ehiruh kh ghidxowv/ dqg klgh wkh surfhhgv1 Zkloh wklv lv

srwhqwldoo| dfwlrqdeoh/ lqh!flhqf| ri wkh ohjdo v|vwhp glvfrxudjhv jrlqj diwhu eruurzhuv1 Wkh uhvxow lv wkdw prvw

frpphufldo edqnv kdyh d orw ri qrq0shuiruplqj dvvhwv +hvwlpdwhg wr eh dv pxfk dv 43( ri wrwdo dvvhwv, ghvslwh

wkh idfw wkdw prvw ri wkhlu ohqglqj lv lq wkh irup ri zrunlqj fdslwdo ordqv1
57 Lw lv wkhuhiruh qrw vxusulvlqj wkdw wkh h{lvwlqj uxohv lq Lqgld ohdyh olwwoh urrp iru lqghshqghqw ghflvlrq0pdnlqj1

Lq sduwlfxodu/ surmhfwlrqv ri ixwxuh sur�wv +dq duhd zkhuh mxgjhphqw whqgv wr eh lpsruwdqw, kdyh qr sodfh lq wkh

5:



wlph eruurzlqj158

Lw lv wkhuhiruh lpsruwdqw qrw wr orvh wudfn ri wkh lpsruwdqfh ri srolf| fkdqjhv wkdw zrxog

pdnh lw hdvlhu wr ohqg wr vpdoo �upv e| irfxvlqj hqwluho| rq wkh sulydwl}dwlrq lvvxh1 Lq sduwlfxodu/

lw pd| khos wr vhw xs vshfldo frxuwv iru wkh vshhg| glvsrvlwlrq ri ghidxow fdvhv +vrph vwdwhv lq

Lqgld duh h{shulphqwlqj zlwk wklv prgho,1 Lw lv dovr lpsruwdqw wr lpsuryh wkh v|vwhp ri uhfruglqj

wlwohv wr/ dqg olhqv rq/ surshuw|/ wr dyrlg wkh srvvlelolw| wkdw wkh vdph dvvhw pd| eh xvhg wr vhfxuh

pxowlsoh ordqv1 Vhyhuh sxqlvkphqwv iru wkrvh lqyroyhg lq dvvhw0vwulsslqj dqg rwkhu w|shv ri iudxg

zloo dovr pdnh ohqghuv pruh iruwkfrplqj1

ghflvlrq1 Pd{lpxp shuplvvleoh edqn �qdqfh lv fdofxodwhg dv d shufhqwdjh ri surmhfwhg vdohv1 Lq wxuq/ wkh jxlgholqh

lv wkdw surmhfwhg vdohv vkrxog qrw h{fhhg fxuuhqw vdohv soxv 48(1
58Ehujhu hw do1 vkrz wkdw lq wkh X1V1/ wkh lqfuhdvlqj frqfhqwudwlrq lq edqnlqj diwhu ghuhjxodwlrq/ kdv vljql�fdqwo|

uhgxfhg dffhvv wr fuhglw iru vpdoo �upv1

5;



Uhihuhqfhv

Dqjulvw/ Mrvkxd +4<<8, �Frqglwlrqlqj rq wkh Suredelolw| ri Vhohfwlrq wr Frqwuro Vhohfwlrq Eldv�/

QEHU Whfkqlfdo Zrunlqj Sdshu/ Qr1 4;41

Edqhumhh/ Deklmlw dqg Hvwkhu Gx r +5333, �H!flhqf| ri Ohqglqj Rshudwlrqv dqg wkh Lpsdfw

ri Sulrulw| Vhfwru Uhjxodwlrqv�/ Plphr/ PLW1

Edqhumhh/ Deklmlw dqg Ndlydq Pxqvkl +5333, �Qhwzrunv/ Pljudwlrq dqg Lqyhvwphqw= Lqvlghuv

dqg Rxwvlghuv lq Wluxsxu*v Surgxfwlrq Foxvwhu�/ Plphr/ PLW1

Edqhumhh/ Deklmlw dqg Dqguhz Qhzpdq +4<<6, �Rffxsdwlrqdo Fkrlfh dqg wkh Surfhvv ri Gh0

yhorsphqw�/ Mrxuqdo ri Srolwlfdo Hfrqrp| 434+5,= 5:705<;1

Ehujhu/ Doohq/ Qdwkdq Ploohu/ Plwfkhoo Shwhuvrq/ Udjkxudp Udmdq dqg Mhuhp| Vwhlq/ +5334,/

�Grhv Ixqfwlrq Iroorzv Rujdql}dwlrqdo Irup= Hylghqfh iurp wkh Ohqglqj Sudfwlfhv ri

Odujh dqg Vpdoo Edqnv�/ Plphr/ Kduydug Xqlyhuvlw|1

Ehuqdqnh/ Ehqmdplq dqg Pdun Jhuwohu +4<;<, �Djhqf| Frvwv/ Qhw Zruwk/ dqg Exvlqhvv Ioxf0

wxdwlrqv�/ Dphulfdq Hfrqrplf Uhylhz/ :<+4,=470641

Eodqfk rzhu/ Gdylg dqg Dqguhz Rvzdog +4<<;, �Zkdw Pdnhv dq Hqwuhsuhqhxu�/ Mrxuqdo ri

Oderu Hfrqrplfv 49+4,= 490931

Gl{lw/ Dylqdvk +4<<9,Wkh Pdnlqj ri Hfrqrplf Srolf|= D Wudqvdfwlrq Frvw Srolwlfv Shuvshfwlyh

Pxqlfk Ohfwxuhv lq Hfrqrplfv Fdpeulgjh= PLW Suhvv1

Id}}dul/ V/ U1J1 Kxeedug dqg Euxfh Shwhuvhq +4<<;, �Ilqdqflqj Frqvwudlqwv dqg Frusrudwh

Lqyhvwphqw�/ Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/ 4=47404<81

Jdoru/ Rghg dqg Mrvhsk ]hlud +4<<6,�Lqfrph Glvwulexwlrq dqg Pdfurhfrqrplfv�/ Uhylhz ri

Hfrqrplfv Vwxglhv 93=680851

Khfnpdq/ Mdphv +4<:<, �Vdpsoh Vhohfwlrq Eldv dv d Vshfl�fdwlrq Huuru�/ Hfrqrphwulfd 75=9:30

9<61
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Khfnpdq/ Mdphv dqg Ulfkdug Uree +4<;9, �Dowhuqdwlyh Phwkrgv iru Vroylqj wkh Sureohp ri

Vhohfwlrq Eldv lq Hydoxdwlqj wkh Lpsdfw ri Wuhdwphqw rq Rxwfrphv�/ lq K1 Zdlqhg/ hg1

Gudzlqj Lqihuhqfhv iurp Vhoi0Vhohfwhg Vdpsohv Qhz \run= Vsulqjhu Yhuodj1

Ndsodq/ Vwhskhq dqg Oxljl ]lqjdohv +5333, �Lqyhvwphqw0fdvk Iorz Vhqvlwlylw| duh qrw Ydolg

Phdvxuhv ri Ilqdqfldo Frqvwudlqwv� Txduwhuo| Mrxuqdo ri Hfrqrplfv 448= :3:0:451

Nl|rwdnl/ Qrexklur dqg Mrkq Kdugpdq Prruh +4<<:, �Fuhglw F|fohv� Mrxuqdo ri Srolwlfdo

Hfrqrp| 438+5,= 54407;1

Odprqw/ Rzhq +4<<:, �Fdvk Iorzv dqg Lqyhvwphqw= Hylghqfh iurp Lqwhuqdo Fdslwdo Pdunhwv�

Mrxuqdo ri Ilqdqfh/ 84+5,=;6043<1

Urvhq}zhlj/ Pdun dqg Nhqqhwk Zroslq +4<<6, �Fuhglw Pdunhw Frqvwudlqwv/ Frqvxpswlrq

Vprrwklqj/ dqg wkh Dffxpxodwlrq ri Gxudeoh Surgxfwlrq Dvvhwv lq Orz0lqfrph Frxq0

wulhv= Lqyhvwphqw lq Exoorfnv lq Lqgld�/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ 434 +54,= 55605771

Vwhlq/ Mhuhp| +5334,/ �Lqirupdwlrq Surgxfwlrq dqg Fdslwdo Doorfdwlrq= Ghfhqwudol}hg Yhuvxv

Klhudufklfdo Ilupv�/ iruwkfrplqj lq Mrxuqdo ri Ilqdqfh1

Wdqqdq/ P1 +5334, Edqnlqj Odz dqg Sudfwlfh lq Lqgld Lqgld Odz Krxvh= Qhz Ghokl1

Zrrgux�/ Fkulvwrskhu dqg Mrkq PfPloodq +4<<<, �Lqwhu�up Uhodwlrqvklsv dqg Lqirupdo Fuhglw

lq Ylhwqdp� 447+7,= 45;8046531

]lqpdq/ Mrqdwkdq +5335, �Wkh H!fdf| dqg H!flhqf| ri Fuhglw Pdunhw Lqwhuyhqwlrqv= Hyl0

ghqfh iurp wkh Frppxqlw| Uhlqyhvwphqw Dfw�/ Plphr/ PLW1
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entire sample change in loans entire sample change in loans 
not missing not missing

(1) (2) (3) (4)
PANEL A: LOANS AND INTEREST RATES

working capital 81.54 96.14 12.16 9.61
loan (this bank) (238.3) (277.47) (63.5) (62.18)

766 481 509 481
log(working capital 3.28 3.34 0.09 0.09
loan) (this bank) (1.48) (1.55) (.23) (.23)

751 481 481 481
working capital 85 100 11 9
loans (all banks) (255) (299) (80) (80)

766 481 509 481
log(working capital loans) 3.29 3.34 0.08 0.08
(all banks) (1.49) (1.55) (.25) (.25)

751 481 481 481
other bank loans 0.0169 0.0062 0.000 -0.012
positive (.13) (.08) (.16) (.13)

1239 481 1239 481
other bank loans 2.33 3.74 0.00 -1.04
(level) (30.69) (47.29) (26.78) (40.04)

1239 481 1239 481
interest rate 16.16 16.02 -0.33 -0.33

(1.71) (1.74) (.81) (.81)
688 451 441 427

log(interest rate) 2.78 2.77 -0.02 -0.02
(.12) (.13) (.05) (.05)
688 451 441 427

decline in interest rate 0.39 0.38
(.49) (.49)
441 427

Notes:
1-Columns 1 and 2 present the mean level of each variable, with the standard error in parentheses
and the number of observations on the third line
2-Columns 3 and 4 present the mean change in each variable, with the standard error in parentheses
and the number of observations on the third line
3. Value in current Rs.1000

levels Change(t)-(t-1)

Table 1: Descriptive statistics



entire sample change in loans entire sample change in loans 
not missing not missing

(1) (2) (3) (4)

account reaches the 0.73 0.71 0.10 -0.01
limit (.45) (.45) (.23) (.46)

346 217 301 148
log(turnover/limit) -2.26 -2.24 0.10 -0.03

(.86) (.91) (.23) (.82)
267 169 92 107

Sales 583.16 633.62 0.10 105.09
(1777.21) (1126.92) (.23) (572.28)

868 378 0 663
log(sales) 5.32 5.43 0.10 0.21

(1.45) (1.51) (.23) (.55)
862 377 496 652

log(sales/loan ratio) 2.21 2.21 0.10 -0.03
(.94) (.94) (.23) (.55)
623 377 203 386

net profit 32.46 37.16 0.10 7.37
(180.19) (181.77) (.23) (61.)

867 379 0 663
log(net profit) 1.49 1.60 0.10 0.25

(1.9) (1.94) (.23) (1.16)
769 336 458 559

negative net profit 0.09 0.09 0.10 0.05
(.29) (.29) (.23) (.22)
867 379 717 867

Notes:
1-Columns 1 and 2 present the mean level of each variable, with the standard error in parentheses
and the number of observations on the third line
2-Columns 3 and 4 present the mean change in each variable, with the standard error in parentheses
and the number of observations on the third line
3. Value in current Rs.1000

levels Change t-t-1

Table 1 (continued) Descriptive statistics 

PANEL B: CREDIT UTILIZATION AND FIRM PERFORMANCE



1997 1998 1999
(1) (2) (3)

proportions of cases in which
Granted limit remained the same 0.66 0.64 0.65
Limit was attained by the borrower 0.80 0.69 0.72
Granted limit from banking system remained the same 0.66 0.63 0.63
Maximum authorized limit has increased 0.63 0.74 0.73
Predicted sales have increased 0.72 0.67 0.73
Granted limit <maximum authorized limit 0.60 0.63 0.60
Granted limit <0.20*predicted sales 0.85 0.85 0.80

Means:
Ratio granted limit/maximum authorized 0.88 0.81 0.89

(.061) (.05) (.052)
Ratio granted limit/(0.20*predicted sales) 0.62 0.63 0.67

(.041) (.037) (.033)

number of loans 175 209 206

Table 2: Characteristics of Loans



Mean of:
Proportion limit was limit was log(current limit)

increased not changed -log(past limit) Client<=5 years Client>5 years
(1) (2) (3) (4) (5) (6)

A- PAST UTILIZATION HAS REACHED MAXIMUM (N=300)
Yes 0.73 0.36 0.60 0.16 0.54 0.67
No 0.27 0.29 0.66 0.12 0.56 0.71
Difference 0.06 -0.06 0.04 -0.02 -0.04
(standard error) (.062) (.064) (.045) (.092) (.072)
B-PROJECTED SALES HAS INCREASED (n=163)
Yes 0.71 0.44 0.51 0.20 0.49 0.54
No 0.29 0.30 0.57 0.08 0.45 0.67
Difference 0.14 -0.07 0.12 0.04 -0.13
(standard error) (.084) (.087) (.062) (.132) (.101)
C-CURRENT SALES HAS INCREASED (n=561)
Yes 0.72 0.34 0.62 0.14 0.56 0.68
No 0.28 0.26 0.68 0.12 0.67 0.72
Difference 0.08 -0.06 0.01 -0.10 -0.04
(standard error) (.046) (.048) (.033) (.074) (.05)
D-PROFIT OVER SALE HAS INCREASED (N=474)
Yes 0.54 0.30 0.65 0.12 0.60 0.69
No 0.46 0.34 0.61 0.14 0.55 0.69
Difference -0.04 0.04 -0.03 0.05 0.00
(standard error) (.047) (.048) (.032) (.07) (.053)
E- CURRENT RATIO HAS INCREASED (n=557)
Yes 0.51 0.31 0.62 0.12 0.56 0.63
No 0.49 0.31 0.65 0.15 0.66 0.81
Difference 0.00 -0.03 -0.03 -0.09 -0.18
(standard error) (.043) (.044) (.03) (.07) (.05)

Proportion of cases where
limit was changed

Propoportion of cases where

Table 3: Changes in working capital limits, by firm characteristics



1997 1998 1999
Firm’s category

A. Average change in limit
small 0.111 0.076 0.076

(.025) (.019) (.018)
81 98 117

big 0.054 0.113 0.085
(.036) (.032) (.035)

29 56 63

difference -0.057 0.036 0.009
(.047) (.035) (.036)

B. Proportion of cases where limit was changed
small 0.716 0.714 0.684

(.05) (.046) (.043)
81 98 117

big 0.655 0.625 0.667
(.09) (.065) (.06)

29 56 63

difference -0.061 -0.089 -0.017
(.1) (.078) (.073)

C. Average change in limit, conditional on change
small 0.390 0.268 0.239

(.055) (.049) (.048)
23 28 37

big 0.156 0.301 0.254
(.101) (.069) (.096)

10 21 21

difference -0.234 0.033 0.015
(.106) (.083) (.096)

Notes:
1-The first row of each panel presentsthe averange of log(working capi

at date t)-log(working capital limit granted at date t-1
2-Standard errors in parentheses below the average

Year

Table 4: Average change in limit
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granted interest rate t log( interest rate)t dummy for  interest log(turnover/limit)t+1

-granted interest rate t-1 -log(interest rate)t-1 rate decline log(turnover/limit)t

(1) (2) (3) (4)
A. Sample with change in limit
post -0.138 -0.008 0.288 -0.115

(.232) (.014) (.139) (.366)
big -0.036 -0.002 0.052 -0.105

(.24) (.014) (.152) (.147)
post*big 0.195 0.012 -0.169 0.267

(.329) (.019) (.218) (.355)
141 141 141 39

B. Sample without Change in limit
post -0.183 -0.011 0.280 0.136

(.126) (.008) (.06) (.432)
big 0.014 0.000 0.130 0.333

(.163) (.01) (.121) (.275)
post*big 0.003 -0.003 -0.126 -0.699

(.234) (.016) (.127) (.512)
290 290 290 46

Note
1-Standard errors (corrected for heteroskedasticy and clustering at the sector level) in parentheses below the coefficients

Table 6: Credit rationning:  Effect of the reform on interest rate and limit utilization (OLS regressions)

Dependent variables



log(sales/loans)t+1 Log(profit)t+1 1(negative profit)t+1

Complete Sample Sample without substitution log(sales/loans)t -log(profit)t -1(negative profit)t

(1) (2) (3) (4) (5)
A. Sample with Changes in limit
post 0.021 0.005 0.114 0.172 0.013

(.093) (.096) (.102) (.201) (.011)
big -0.199 -0.191 0.069 -0.645 0.154

(.094) (.101) (.091) (.219) (.114)
post*big 0.209 0.184 -0.086 0.752 -0.127

(.095) (.099) (.099) (.387) (.105)
116 105 116 107 179

B. Sample without Change in limit
post 0.030 0.025 0.036 -0.316 -0.035

(.047) (.053) (.046) (.153) (.024)
big 0.077 0.056 0.077 0.058 -0.009

(.063) (.063) (.063) (.309) (.045)
post*big 0.052 0.079 0.084 0.034 0.023

(.109) (.121) (.097) (.531) (.036)
253 239 253 209 432

Note:
1-Standard errors (corrected for clustering at the sector level and heterosckedasticity) in parentheses below the coefficients.

Table 7: Credit constraints: Effect of the reform on sales, sales to loan ratios, and profits (OLS regressions)

Log(sales)t+1-log(sales)t

Dependent variables



2SLS 2SLS OLS 2SLS 2SLS OLS 2SLS 2SLS OLS
Sample with Complete Complete Sample with Complete Complete Sample with Complete Complete 

change sample sample change sample sample change sample sample

Regressor: (1) (2) (3) (4) (5) (6) (7) (8) (9)
log(working capital limit_t) 0.896 0.896 0.278 2.713 2.713 0.194 4.145 4.145 0.130
-log(working capital limit_t-1) (.463) (.458) (.114) (1.29) (1.276) (.298) (2.146) (2.121) (.294)

observations 116 366 366 107 315 92 248 248
instruments big*post big*post big*post big*post big*post big*post

big*post*change big*post*change big*post*change
Notes: 
1-Standard errors (corrected for clustering at the sector level and heterosckedasticity) in parentheses below the coefficients.
2-Columns 1, 4, 7 are instrumental variables regressions, using the interaction big*post as instrument for  
log(working capital limitt)-log(working capital limitt-1), and controlling for the "big" dummy and the "post" dummy", in the sample where there
 was a change in limit (log(working capital limitt)-log(working capital limitt-1) is not zero)
3-Columns 2,5,8 are instrumental variables regressions, using the interactions big*post and the interaction big*post*change as instruments,
 controlling for the big dummy, the post dummy, the change dummy, and the interactions change*big and change*post.
4-Columns 3, 6, 9 are OLS regressions. They control for the post dummy and the big dummy.

Table 8: Effect of working capital loans on sales and profit, IV and OLS  estimates

log(profitt)-log(profitt-1)
Exclusing firms producing SSI products

log(salest)-log(salest-1) log(profitt)-log(profitt-1)

Dependent variables
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