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41 Lqwurgxfwlrq

Zh dqdo|}h d prgho ri +uhshdwhg, iudqfklvh elgglqj iru qdwxudo prqrsro| wkdw uholhv rq

frqwhvwdeoh olfhqvlqj � wkh uljkw wr rshudwh wkh iudqfklvh ehorqjv wr wkh sduw| zkr rzqv wkh

dssursuldwh olfhqvh dv orqj dv wkh olfhqvh lv qrw vxffhvvixoo| frqwhvwhg wkurxjk d surfhvv ri

frpshwlwlyh elgglqj � dqg ghprqvwudwh wkh xvhixoqhvv ri frqwhvwdeoh olfhqvlqj lq lqgxflqj

kljk txdolw| shuirupdqfh iurp lqfxpehqw iudqfklvhhv1 Lq d zruog zkhuh txdolw| lv revhuydeoh

exw qrw yhul�deoh/ wkh vlpsoh uhjxodwru| vfkhph zh ghvfuleh frpelqhv pdunhw0olnh lqfhqwlyhv

zlwk uhjxodwru| ryhuvljkw wr jhqhudwh h!flhqw rxwfrphv1

Rxu dqdo|vlv exlogv rq wkh �Fklfdjr dssurdfk� wr uhjxodwlqj d qdwxudo prqrsro| +Ghp0

vhw} +4<9;,/ Vwljohu +4<9;,/ dqg Srvqhu +4<:5,,14 Zh frqvlghu d qdwxudo prqrsro| iudqfklvh

vxfk dv fdeoh whohylvlrq/ jduedjh froohfwlrq/ hohfwulf srzhu jhqhudwlrq/ ru udlourdg rshudwlrq1

Hyhu| shulrg/ wkh lqfxpehqw prqrsrolvw +iudqfklvhh, pd| hlwkhu surylgh kljk txdolw| vhu0

ylfh zklfk |lhogv d �qrupdo� uhqw/ ru orz txdolw| vhuylfh/ zklfk uhvxowv lq d fruuhvsrqglqjo|

kljkhu shu0shulrg sd|r� iru wkh prqrsrolvw1 Zh dvvxph wkdw frqvxphuv ehqh�w iurp kljk

txdolw| vhuylfh/ dqg pruhryhu/ surylglqj kljk txdolw| vhuylfh lv dovr h!flhqw1 Wkh txdolw| ri

vhuylfh lv revhuydeoh e| wkh uhohydqw uhjxodwru| djhqf|/ exw lw lv qrw yhul�deoh lq frxuw1 Zh

dvvxph wkdw/ ehfdxvh ri wklv qrq0yhul�delolw|/ wkh srolwlfdo hfrqrp| hqylurqphqw lq zklfk wkh

uhjxodwru rshudwhv grhv qrw doorz lw wr fuhgleo| frpplw wr wudqvihu wkh iudqfklvh wr dqrwkhu

�up xsrq revhuydwlrq ri orz txdolw| vhuylfh15c6

Dw wklv vwdjh/ lw lv xvhixo wr devwudfw dzd| iurp frqvlghudwlrqv ri sulflqj dqg wkh delolw| ri

wkh uhjxodwru wr revhuyh rwkhu yduldeohv ehvlghv txdolw| +h1j1/ frvw dqg vdohv,1 Dv zloo ehfrph

fohduhu ehorz/ vxfk frqvlghudwlrqv duh ruwkrjrqdo wr wkh pdlq sduw ri rxu glvfxvvlrq1

4Zlooldpvrq +4<:9, idprxvo| fulwlfl}hg wkh �Fklfdjr dssurdfk� iru zkdw kh fodlphg zdv wkhlu vdqjxlqh

glvplvvdo ri wkh uhodwhg lvvxhv ri vxqn frvwv/ wkh lqfhqwlyhv wr lqyhvw/ wkh wudqvihudelolw| ri lqyhvwphqw dqg

dvvhw vshfl�flw|1 Zh wdnh xs wklv fulwlflvp/ dqg h{sodlq wkh zd| lq zklfk rxu dssurdfk ghdov zlwk wkhvh

lvvxhv lq Vhfwlrq 7 ehorz1
5Lw lv qrw gl!fxow wr vhh wkdw zlwk vxfk frpplwphqw srzhu/ wkh uhjxodwru fdq jxdudqwhh h!flhqw rshudwlrq

e| uho|lqj rq d �julp0wuljjhu� vwudwhj|1 Vhh/ h1j1/ Nohlq dqg Oh"hu +4<;4,1
6Wklv fdq eh gxh wr wzr uhdvrqv= Iluvw/ wkh uhjxodwru pd| eh vxemhfw wr �uhjxodwru| fdswxuh1� Lw pd|

fdslwxodwh wr wkh iudqfklvhh hyhq wkrxjk wkh odwwhu frqvlvwhqwo| surylghv orz txdolw| vhuylfh1 +Vhh/ h1j1/

Od�rqw dqg Wluroh +4<<7, dqg wkh uhihuhqfhv wkhuhlq1, Vhfrqg/ odzpdnhuv pd| suhyhqw wkh uhjxodwru iurp

glvplvvlqj wkh iudqfklvhh dw zloo lq rughu wr frqvwudlq wkh uhjxodwru*v delolw| wr ghpdqg loohjdo nlfnedfnv iurp

d prqrsrolvw zkr zlvkhv wr uhwdlq wkh iudqfklvh1
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Zh frqvlghu d prgho zkhuh hyhu| shulrg d ulydo �up pd| frqwhvw wkh uljkw ri wkh lq0

fxpehqw iudqfklvhh wr rshudwh wkh iudqfklvh e| pdnlqj d elg iru wkh olfhqvh wr rshudwh wkh

iudqfklvh1 Wkh lqfxpehqw iudqfklvhh pd| vxeplw d frxqwhu0elg/ dqg zkrhyhu pdgh wkh kljk0

hvw elg zlqv wkh uljkw wr rshudwh wkh iudqfklvh xqwlo wkh qh{w fkdoohqjhu dsshduv/ xsrq zklfk

wkh zkroh surfhvv lv uhshdwhg1 Zh ghvfuleh frqglwlrqv xqghu zklfk d iudqfklvhh zkr sur0

ylghv orz txdolw| vhuylfh lv txlfno| uhsodfhg e| dqrwkhu lq htxloleulxp1 Rq wkh rwkhu kdqg/ d

iudqfklvhh zkr surylghv kljk txdolw| vhuylfh/ fdq h{shfw wr krog wkh olfhqvh iru d orqj shulrg

ri wlph1 Wkxv/ zkhq wkh lqfxpehqw iudqfklvhh frqvlghuv wkh suhvhqw ydoxh ri surylglqj kljk

yhuvxv orz txdolw| vhuylfh/ wkh iruphu |lhogv d kljkhu sd|r�1 Dv d uhvxow/ iudqfklvhhv zkr

lqwhqg wr surylgh kljk txdolw| vhuylfh duh dovr zloolqj wr sd| pruh iru wkh olfhqvh/ dqg wkh|

dozd|v zlq wkh elgglqj frqwhvw djdlqvw rssrqhqwv zkr kdyh wkh vdph whfkqrorjlfdo fdsdelo0

lw| exw lqwhqg wr surylgh orz txdolw| vhuylfh1 Ixuwkhupruh/ xqghu vrph dgglwlrqdo sodxvleoh

dvvxpswlrqv wkdw duh ghvfulehg ehorz/ wklv lv wkh rqo| sdwwhuq ri ehkdylru wkdw lv frqvlvwhqw

zlwk vxejdph shuihfw htxloleulxp1

Wkh uhjxodwru*v uroh lq doo ri wklv lv lpsruwdqw exw plqlpdo= Iluvw/ lw pxvw ghvljq wkh

iudqfklvh frqwudfw lq d zd| wkdw doorzv d iudqfklvhh zkr surylghv kljk txdolw| vhuylfh iru d

orqj shulrg ri wlph wr hduq kljkhu +glvfrxqwhg, sur�wv wkdq d iudqfklvhh zkr surylghv orz

txdolw| vhuylfh iru d vkruw shulrg ri wlph17 Vhfrqg/ li d ulydo �up lv zloolqj wr sd| pruh iru

wkh olfhqvh wkdq wkh lqfxpehqw iudqfklvhh/ wkhq wkh uhjxodwru dzdugv lw zlwk wkh uljkw wr

rshudwh wkh iudqfklvh> li wkh lqfxpehqw lv zloolqj wr sd| pruh wkdq wkh ulydo �up/ wkhq lw

uhwdlqv wkh olfhqvh1 Rqo| zkhq wkh ulydo �up dqg wkh lqfxpehqw iudqfklvhh duh zloolqj wr sd|

htxdo dprxqwv iru wkh olfhqvh/ lv wkh uhjxodwru fdoohg wr h{huflvh mxgjhphqw1 Lq wklv fdvh/ wkh

uhjxodwru vkrxog dzdug wkh olfhqvh wr wkh lqfxpehqw iudqfklvhh li lw surylghg kljk txdolw|

vhuylfh lq wkh sdvw/ dqg wr wkh ulydo �up li wkh lqfxpehqw surylghg orz txdolw| vhuylfh lq wkh

sdvw1

Rxu dqdo|vlv jlyhv ulvh wr d qxpehu ri lqwhuhvwlqj frqfoxvlrqv1 Iluvw/ wkh irupdo vhsdudwlrq

lq wkh prgho ehwzhhq wkh lvvxh ri wkh txdolw| ri vhuylfh rq wkh rqh kdqg/ dqg wkh sulfh dqg frvw

ri rshudwlrq rq wkh rwkhu kdqg/ doorzv xv wr ghvfuleh d uhjxodwru| vfkhph wkdw shuplwv wkh

frpelqdwlrq ri dvvxulqj kljk txdolw| vhuylfh wrjhwkhu zlwk wkh surylvlrq ri �kljk0srzhuhg�

lqfhqwlyhv18 Wklv lv gxh wr wkh idfw wkdw/ dv zh vkrz ehorz/ frqwhvwdeoh olfhqvlqj hqvxuhv

7Iru dq| jlyhq lqwhuhvw udwh/ wklv fdq eh hdvlo| dfkhlyhg e| dgglqj d vx!flhqwo| odujh frqvwdqw wr wkh

shu0shulrg wudqvihu iurp wkh uhjxodwru wr wkh lqfxpehqw iudqfklvhh1
8Lqfhqwlyhv duh �kljk srzhuhg� li wkh uhjxodwhg �up lv doorzhg wr fdswxuh d odujh iudfwlrq ri lwv frvw
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kljk txdolw| vhuylfh/ dqg lw doorzv wkh uhjxodwru/ lq dgglwlrq/ wr ghvljq d vhsdudwh lqfhqwlyh

vfkhph wkdw lv kljko| uhvsrqvlyh wr wkh iudqfklvhh*v frvw vdylqjv dqg vdohv1 Lq frqwudvw/ pxfk

ri wkh olwhudwxuh kdv hpskdvl}hg wkdw kljk txdolw| shuirupdqfh qhfhvvlwdwhv wkh surylvlrq ri

orz srzhuhg lqfhqwlyhv19

Vhfrqg/ uhshdwhg frpshwlwlyh elgglqj doorzv wkh uhjxodwru wr hqfrxudjh hqwu| ri pruh

h!flhqw �upv/ dqg sxwv suhvvxuh rq wkh lqfxpehqw iudqfklvhh wr lqqrydwh dqg lqyhvw lq

lpsurylqj lwv whfkqrorjlfdo fdsdelolw|1:c;

Wklug/ xqolnh Ghpvhw} +4<9;, dqg Vwljohu +4<9;, wkdw fdoo iru dzduglqj wkh iudqfklvh wr wkh

�up wkdw r�huv wr vxsso| wkh vhuylfh rq wkh ehvw whupv/< ru Srvqhu +4<:5, wkdw uhfrpphqgv

wkdw �upv frpshwh iru wkh olfhqvh wkurxjk elgv wkdw frpelqh whupv ri vhuylfh dqg oxps vxp

wudqvihuv/ zh vkrz wkdw wkh lqfhqwlyhv wr surylgh kljk txdolw| vhuylfh duh ehwwhu suhvhuyhg

zkhq wkh iudqfklvh lv dzdughg wr wkh �up wkdw lv r�hulqj wr sd| wkh odujhvw oxps vxp iru

lw1 Suhylrxv dxwkruv hpskdvl}hg wkdw rqfh d prqrsrolvw rewdlqv h{foxvlyh uljkw wr rshudwh d

iudqfklvh wkurxjk frpshwlwlrq/ lw kdv dq lqfhqwlyh wr surylgh orz txdolw| vhuylfh xqohvv wkh

frpshwlwlrq zdv vshfl�fdoo| rq wkh whupv ri wkh iudqfklvh frqwudfw1 Zh kljkoljkw d gl�huhqw

frqfhuq1 Qdpho|/ frpshwlwlrq ryhu wkh whupv ri wkh iudqfklvh vhuylfh frxog hqfrxudjh �klw0

dqg0uxq� rshudwruv zkr r�hu h{fhoohqw whupv ri vhuylfh/ exw surylgh yhu| orz txdolw| vhuylfh/

dqg glvdsshdu diwhu kdylqj pdgh wkhlu sur�w1

Irxuwk/ iroorzlqj wkh Fklfdjr dssurdfk dqg xqolnh Od�rqw dqg Wluroh +4<;;,/ zh vkrz

wkdw wkh suhvhuydwlrq ri g|qdplf lqfhqwlyhv lv ehwwhu vhuyhg zlwk wkh lpsrvlwlrq ri elgglqj

sdulw| ehwzhhq wkh lqfxpehqw iudqfklvhh dqg wkh ulydo �up143

vdylqjv1 Wkh| duh �orz srzhuhg� li wkh rssrvlwh lv wuxh1
9Od�rqw dqg Wluroh +4<<7, iru h{dpsoh zulwh �Zkhq lqfhqwlyhv iru qrqfrqwudfwleoh txdolw| duh surylghg

e| uhsxwdwlrqdo frqfhuqv/ orz0srzhuhg lqfhqwlyhv duh qhhghg wr hqfrxudjh lwv surylvlrq1� +s1 997, Vhh dovr

Od�rqw dqg Wluroh +4<<4, dqg wkh uhihuhqfhv wkhuhlq1
:Rq wklv dffrxqw/ zh gl�hu iurp Vwljohu +4<9;, dqg Ghpvhw} +4<9;, zkr frqvlghuhg frpshwlwlrq iru

rqfh0dqg0iru0doo frqwudfwv ru +lqfrpsohwh, orqj whup frqwudfwv/ uhvshfwlyho|1
;Suhylrxv dxwkruv kdyh dovr hpskdvl}hg wkh idfw wkdw wkh  h{lelolw| d�rughg e| uhshdwhg vkruw0whup

frqwudfwlqj doorzv wkh uhjxodwru wr dgmxvw iru qhz/ qrq0frqwudfwhg0iru flufxpvwdqfhv +vhh/ h1j1/ Zlooldpvrq

+4<;8/ s1 66<,,1 Krzhyhu/ zh gr qrw dgguhvv wklv lpsruwdqw dgydqwdjh ri uhshdwhg frqwudfwlqj irupdoo| lq

rxu prgho1
<Wklv lv dovr wkh pdlqwdlqhg dvvxpswlrq lq wkh pruh irupdo iudqfklvh elgglqj olwhudwxuh vxuyh|hg ehorz1

43Od�rqw dqg Wluroh +4<;;, frqvlghuhg d wzr0shulrg prgho zkhuh glvwruwlrq dzd| iurp elgglqj sdulw| lq

wkh vhfrqg shulrg lpsuryhv h!flhqf| e| d�hfwlqj wkh lqfxpehqw iudqfklvhh*v lqfhqwlyhv wr lqyhvw lq wkh �uvw

shulrg1
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Iliwk/ dv d frqvhtxhqfh ri wkh idfw wkdw/ lq htxloleulxp/ dq lqfxpehqw iudqfklvhh wkdw

surylghv kljk txdolw| vhuylfh fdq h{shfw wr uhpdlq wkh lqfxpehqw iru d uhodwlyho| orqj shulrg

ri wlph/ wkh �g|qdplf frvwv� dvvrfldwhg zlwk wkh idfw wkdw lqfxpehqw iudqfklvhhv pd| xqghu0

lqyhvw lq fdslwdo htxlsphqw iru ihdu wkh| zloo qrw eh deoh wr uhfrxs wkhlu lqyhvwphqw lq fdvh

wkh| duh uhsodfhg/ qhhg qrw eh odujh144

Ilqdoo|/ ehfdxvh rq wkh htxloleulxp sdwk/ wkh lqfxpehqw iudqfklvhh lv qhyhu fkdoohqjhg/

wkh wudqvdfwlrq frvwv dvvrfldwhg zlwk uxqqlqj d vhulhv ri elgglqj frqwhvwv qhhg qrw eh odujh

hlwkhu145

Wkh dqdo|vlv suhvhqwhg khuh uhodwhv wr wkh suhylrxv wkhruhwlfdo olwhudwxuh rq iudqfklvh elg0

glqj +Od�rqw dqg Wluroh +4<;:,/ PfDihh dqg PfPloodq +4<;:,/ dqg Ulrugdq dqg Vdsslqjwrq

+4<;:,,146 Wklv olwhudwxuh kdv prvwo| frqvlghuhg rqfh0dqg0iru0doo elgglqj/47 dqg irfxvhg rq

wkh �vhsdudwlrq� ehwzhhq wkh frpshwlwlyh elgglqj vwdjh dqg wkh uhjxodwlrq vwdjh/ rewdlq0

lqj wkh uhvxow wkdw wkh zlqqhu ri wkh iudqfklvh fdq eh uhjxodwhg dv li wkh frpshwlwlrq glg

qrw wdnh sodfh1 Rxu irfxv lv gl�huhqw1 Lq frqwudvw wr wklv suhylrxv olwhudwxuh zklfk vwxglhg

iudqfklvh elgglqj xqghu dv|pphwulf lqirupdwlrq exw zlwk �frpsohwh frqwudfwlqj� delolw|/ zh

frqvlghu d vlwxdwlrq zlwk frpsohwh lqirupdwlrq exw lqfrpsohwh frqwudfwlqj delolw|1 Lq wklv

hqylurqphqw/ zh vkrz wkdw doorzlqj iru uhshdwhg iudqfklvh elgglqj h{huwv d vwurqj glvfl0

solqdu| suhvvxuh rq wkh lqfxpehqw iudqfklvhh wr surylgh kljk txdolw| vhuylfh dqg lqyhvw lq

lpsurylqj lwv whfkqrorj|1

Dqrwkhu uhodwhg zrun lv wkdw ri Nohlq dqg Oh"hu +4<;4, zkr vwxglhg wkh lvvxh ri zkhwkhu

wkh pdunhw phfkdqlvp +uhshdw0sxufkdvh, fdq eh frxqwhg rq wr hqvxuh kljk txdolw| shuiru0

pdqfh lq wkrvh flufxpvwdqfhv zkhuh txdolw| lv qrw gluhfwo| frqwudfwleoh1 Wkh qhfhvvdu| dqg

vx!flhqw frqglwlrq wkh| lghqwl�hg/ qdpho|/ wkdw pdunhw sulfhv duh vhw kljk hqrxjk vr wkdw

wkh glvfrxqwhg vwuhdp ri uhqwv wr wkh �up zlwk kljk txdolw| shuirupdqfh lv juhdwhu wkdq

wkh uhqwv rewdlqhg iurp qrqshuirupdqfh/ kdv d gluhfw dqdorj lq rxu prgho +UU4 ehorz,1

Krzhyhu/ zkloh wklv frqglwlrq lv qhfhvvdu| lq rxu prgho dv zhoo/ lw lv qrw vx!flhqw1

Ilqdoo|/ wkh edvlf lghd ri �frqwhvwdeoh olfhqvlqj� vkduhv dw ohdvw vrph ri lwv prwlydwlrq

zlwk wkh lghd ri �frqwhvwdeoh pdunhwv� dv irupxodwhg lq Edxpro/ Sdq}du dqg Zloolj +4<;5,

44Vhh Zlooldpvrq +4<:9, dqg Od�rqw dqg Wluroh +4<;;,1
45Vhh Zlooldpvrq +4<:9,1
46Vhh dovr Od�rqw dqg Wluroh +4<<7, dqg wkh uhihuhqfhv wkhuhlq1
47Krzhyhu/ dv phqwlrqhg deryh lq irrwqrwh 9/ Od�rqw dqg Wluroh +4<;;, frqvlghuhg wkh fdvh ri wzlfh

uhshdwhg elgglqj1 Ulrugdq dqg Vdsslqjwrq +4<;<, r�hu uhodwhg dqdo|vlv1
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dqg wkh uhihuhqfhv wkhuhlq1 Erwk uho| rq wkh qrwlrq ri frqwhvwdelolw| wr glvflsolqh lqfxpehqw

�upv1 Krzhyhu/ wkhuh duh vhyhudo lpsruwdqw gl�huhqfhv ehwzhhq wkh wzr dssurdfkhv1 D

shuihfwo| frqwhvwdeoh pdunhw lv rqh zkhuh doo surgxfhuv kdyh dffhvv wr wkh vdph whfkqrorj|

wkdw grhv qrw lqyroyh vxqn frvwv1 Qhlwkhu ri wkhvh dvvxpswlrqv lv uhtxluhg lq rxu prgho1

Shukdsv pruh lpsruwdqwo|/ zh duh lqwhuhvwhg lq d gl�huhqw txhvwlrq1 Zkloh wkh frqwhvwdelolw|

olwhudwxuh irupxodwhv frqglwlrqv xqghu zklfk uhjxodwru| lqwhuyhqwlrq +h{fhsw iru vhfxulqj hdv|

hqwu| dqg h{lw, lv xqqhfhvvdu|/ dqg ghulyhv lpsolfdwlrqv zlwk uhvshfw wr pdunhw vwuxfwxuh/ rxu

jrdo lv wr xwlol}h wkh lghd ri frqwhvwdelolw| iru wkh sxusrvh ri ghvljqlqj d uhjxodwru| vfkhph

wkdw fdoov iru pxfk juhdwhu uhjxodwru| ryhuvljkw1

Wkh uhvw ri wkh sdshu surfhhgv dv iroorzv1 Lq wkh qh{w vhfwlrq zh suhvhqw wkh prgho1 Lq

Vhfwlrq 6/ zh surfhhg wr ghvfuleh rxu dvvxpswlrqv derxw wkh uhjxodwru*v dqg �upv* vwudwhjlf

ehkdylru1 Zh ghvfuleh wkh +xqltxh, vxejdph shuihfw htxloleulxp dqg surylgh vrph +frxqwhu0

, h{dpsohv1 Lq Vhfwlrq 7/ zh glvfxvv wkh urexvwqhvv ri rxu uhvxowv wr wkh lqwurgxfwlrq ri

xqfhuwdlqw| dqg wkh lvvxhv ri vxqn frvwv/ wkh wudqvihudelolw| ri lqyhvwphqw dqg dvvhw vshfl0

�flw|1 Eulhi frqfoxglqj frpphqwv duh suhvhqwhg lq Vhfwlrq 81 Doo surriv duh uhohjdwhg wr wkh

Dsshqgl{1

51 Wkh Prgho

Ohw a eh d odujh vhw ri ulvn0qhxwudo �upv wkdw duh doo srwhqwldoo| fdsdeoh ri rshudwlqj vrph

qdwxudo prqrsro| iudqfklvh1 Zh dvvxph wkdw wkh �upv* shu0shulrg rssruwxqlw| frvwv duh

lghqwlfdo dqg htxdo wr }hur1 D �up*v whfkqrorjlfdo fdsdelolw| dw d jlyhq srlqw lq wlph lv

vxppdul}hg e| d uhdo qxpehu @ 5 i@�c @2c ���j/ zkhuh @&n� : @& iru hyhu| & � �� Wkh

kljkhu lv @c wkh pruh dgydqfhg lv wkh �up*v whfkqrorj|1 Zh prgho whfkqrorjlfdo surjuhvv

lq wkh iroorzlqj zd|= wkh vhw ri whfkqrorjlhv dydlodeoh dw dq| shulrg | � � lv h{rjhqrxvo|

jlyhq e| i@�c ���c @|j� Zh dvvxph wkdw lq dq| shulrg |c d �up zlwk whfkqrorjlfdo fdsdelolw|

@& 5 i@�c ���c @|j pd| lqyhvw dq dprxqw S| � f wr hqvxuh wkdw lw zloo kdyh d whfkqrorjlfdo

fdsdelolw| @&n� lq shulrg | n �� D �up wkdw grhv qrw lqyhvw lq whfkqrorjlfdo lpsuryhphqw

uhwdlqv lwv fxuuhqw whfkqrorjlfdo fdsdelolw|148

Hyhu| shulrg/ wkh lqfxpehqw iudqfklvhh fkrrvhv zkhwkhu wr surylgh kljk ru orz txdolw|

48Wkh ghwhuplqlvwlf qdwxuh ri whfkqrorjlfdo surjuhvv lq rxu prgho lv prwlydwhg e| wkh idfw wkdw zh ylhz wkh

lqyhvwphqw lq whfkqrorjlfdo lpsuryhphqw dv dq dwwhpsw wr nhhs xs zlwk fxuuhqw vwdwh0ri0wkh0duw whfkqrorj|/

udwkhu wkdq dv lqqrydwlyh sdwk0euhdnlqj uhvhdufk1 Vhh dovr wkh glvfxvvlrq lq Vhfwlrq 7 ehorz1

8



vhuylfh1 Wkh lqfxpehqw*v fkrlfh ri txdolw| lq shulrg | lv ghqrwhg e| ^| 5 i^uc ^Mj zkhuh

^u ghqrwhv orz dqg ^M ghqrwhv kljk txdolw| vhuylfh/ uhvshfwlyho|149 Iru h{dpsoh/ d �up

fdq surylgh orz txdolw| vhuylfh e| wdnlqj dgydqwdjh ri lwv prqrsrolvwlf srzhu dqg sulflqj

�kljko|/� e| qrw lqvwdoolqj d odujh hqrxjk fdsdflw| wr kdqgoh hphujhqf| vlwxdwlrqv/ hwf1 Zh

dvvxph wkdw wkh lqfxpehqw iudqfklvhh*v fkrlfh ri txdolw| lv revhuydeoh e| wkh uhjxodwru exw

qrw yhul�deoh lq frxuw14:

Wkh vrfldo zhoiduh jhqhudwhg e| wkh lqfxpehqw iudqfklvhh lq shulrg | +zklfk zh lghqwli|

zlwk wkh uhjxodwru*v shu0shulrg remhfwlyh ixqfwlrq, lv jlyhq e| �| ' �| E@|c ^|�1 Zh dvvxph

wkdw iru hyhu| | � �c �| E�c �� lv lqfuhdvlqj lq wkh lqfxpehqw iudqfklvhh*v whfkqrorjlfdo fdsdelo0

lw| @| +dv wklv lpsolhv orzhu frvw iru frqvxphuv, dqg lq wkh txdolw| ri vhuylfh1 Wkdw lv/ rwkhu

wklqjv ehlqj htxdo/ d pruh whfkqrorjlfdoo| dgydqfhg lqfxpehqw iudqfklvhh dqg dq lqfxpehqw

iudqfklvhh wkdw surylghv kljk txdolw| vhuylfh jhqhudwh d kljkhu shu0shulrg vrfldo zhoiduh1

Wkh sd|r� wr wkh lqfxpehqw iudqfklvhh lq shulrg | ghshqgv rq wkh whupv ri wkh olfhqvh wr

rshudwh wkh iudqfklvh lq shulrg | +zklfk lv ghwhuplqhg e| wkh uhjxodwru, dqg rq wkh lqfxpehqw

iudqfklvhh*v fkrlfh ri txdolw|1 Lw lqfoxghv d wudqvihu wr ru iurp wkh uhjxodwru wkdw pd| ghshqg

rq wkh iudqfklvhh*v whfkqrorjlfdo fdsdelolw|/ frvw revhuydwlrq/ vdohv/ hwf1/ dv vwlsxodwhg lq wkh

iudqfklvh frqwudfw/ wkh frvw lqfxuuhg e| wkh iudqfklvhh/4; dqg wkh uhyhqxh froohfwhg e| wkh

iudqfklvhh1 Zh ghqrwh wkh shu0shulrg sur�w wr wkh lqfxpehqw iudqfklvhh lq shulrg | e|

Z| E@|c ^|� dqg dvvxph wkdw iru hyhu| | � �c wkh uhjxodwru vhwv wkh whupv ri wkh olfhqvh vxfk

wkdw Z| E�c �� lv lqfuhdvlqj lq wkh lqfxpehqw iudqfklvhh*v whfkqrorjlfdo fdsdelolw|1 Zh dovr

dvvxph wkdw Z| E�c �� lv ghfuhdvlqj lq wkh txdolw| ri vhuylfh1 Wklv lv dq lpphgldwh frqvhtxhqfh

ri wkh idfw wkdw txdolw| lv qrw yhul�deoh1 Dv pxfk dv lw zrxog olnh wr/ wkh uhjxodwru fdqqrw

uhzdug wkh iudqfklvhh iru surylglqj kljk txdolw| vhuylfh1 Wkxv/ rwkhu wklqjv ehlqj htxdo/

d pruh whfkqrorjlfdoo| dgydqfhg lqfxpehqw iudqfklvhh dqg dq lqfxpehqw iudqfklvhh wkdw

surylghv orzhu txdolw| vhuylfh rewdlq d kljkhu shu0shulrg sd|r�1

49Lq pdq| dssolfdwlrqv/ txdolw| lv olnho| wr eh pxowl0glphqvlrqdo1 Wklv grhv qrw d�hfw rxu uhvxowv dv orqj dv

wkhuh h{lvwv d prqrwrqh ixqfwlrq wkdw pdsv txdolw| lqwr itO> tKj= Wkh idfw wkdw zh rqo| glvwlqjxlvk ehwzhhq

kljk dqg orz txdolw| lqyroyhv qr orvv ri jhqhudolw| vlqfh wkh �h!flhqw� txdolw| +dqg kljkhu txdolwlhv, fdq eh

pdsshg lqwr tK > dqg orzhu txdolwlhv lqwr tO=

4:Lw iroorzv wkdw wkh uhjxodwru fdqqrw �sxqlvk� wkh iudqfklvhh e|/ vd|/ whuplqdwlqj wkh iudqfklvh frqwudfw

xsrq revhuydwlrq ri orz txdolw| vhuylfh1 Zh wkxv lpsolflwo| dvvxph wkdw wkh uhjxodwru fdq hqirufh kljk

txdolw| vhuylfh lq doo wkrvh +xqprghoohg, glphqvlrqv zkhuh txdolw| lv yhul�deoh1
4;Wklv frvw grhv qrw lqfoxgh srvvleo| odujh/ exw lqiuhtxhqwo| lqfxuuhg/ vhw0xs frvwv1 Wkhvh duh glvfxvvhg

vhshudwho| lq Vhfwlrq 7 ehorz1
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Zh dvvxph wkdw wkh �upv dqg wkh uhjxodwru glvfrxqw doo ixwxuh sd|r�v dffruglqj wr wkh

frpprqo| nqrzq +uhdo, lqwhuhvw udwh/ o : f1

Zh gr qrw vshfli| wkh whupv ri wkh iudqfklvh frqwudfw wkdw duh lqghshqghqw ri wkh iudq0

fklvhh*v fkrlfh ri txdolw|1 Krzhyhu/ zh gr dvvxph wkdw hyhu| vxfk whup fdq eh hqirufhg1

Zkloh zh devwudfw iurp vxfk frqvlghudwlrqv lq wkh sdshu/ qrwh wkdw wkh uhjxodwru pd| dgdsw

wkh whupv ri wkh iudqfklvh frqwudfw lq hyhu| shulrg wr vxlw fkdqjlqj frqglwlrqv1 Wklv iru0

pdo vhsdudwlrq doorzv xv wr rewdlq rxu frqfoxvlrqv derxw wkh srvvlelolw| ri surylglqj �kljk

srzhuhg� lqfhqwlyhv wrjhwkhu zlwk wkh dvvxudqfh ri kljk txdolw| vhuylfh1

Wkh jdph surfhhgv dv iroorzv1 Lq hyhu| shulrg | � � G

41 Wkh lqfxpehqw iudqfklvhh ghflghv zkhwkhu ru qrw wr surylgh kljk txdolw| vhuylfh dqg

zkhwkhu wr xqghuwdnh d whfkqrorj| hqkdqflqj lqyhvwphqw S|1

51 Dw wkh hqg ri wkh shulrg/ wkh sd|r� wr wkh lqfxpehqw iudqfklvhh dqg vrfldo zhoiduh wr

vrflhw| duh uhdol}hg1

61 Qh{w/ d ulydo �up dsshduv1 Zh dvvxph wkdw wkh ulydo �up kdv d ehwwhu whfkqrorj| wkdq

wkh lqfxpehqw*v li vxfk d ehwwhu whfkqrorj| h{lvwv14< Rwkhuzlvh/ zh dvvxph wkdw wkh

ulydo �up kdv wkh vdph whfkqrorjlfdo fdsdelolw| dv wkh lqfxpehqw*v153 Wkh ulydo �up

pd| elg iru wkh olfhqvh wr rshudwh wkh iudqfklvh1 Zh ghqrwh lwv elg e| K�
|
� f1 Zh

dvvxph wkdw suhsdulqj dqg vxeplwwlqj wkh elg uhtxluhv wkh ulydo �up wr lqfxu d vpdoo

frvw/ >K�
|
c zklfk lv sursruwlrqdo wr lwv elg1 Ilqdoo|/ wkh fkdoohqjhu*v elg lv frqvwudlqhg wr

eh dq lqwhjhu pxowlsoh ri vrph elg lqfuhphqw6 : f wkdw lv dvvxphg wr eh vpdoo uhodwlyh

wr wkh dgydqwdjh frqihuuhg e| ehwwhu whfkqrorjlfdo fdsdelolw|/ ru Z| E@|c ���Z| E@|3�c �� c

iru hyhu| | � �154

71 Wkh lqfxpehqw iudqfklvhh pd| uhvsrqg e| pdnlqj d frxqwhu0elg KU| � f dw d frvw >KU| �

Wkh frxqwhu0elg KU
|
lv frqvwudlqhg wr eh dq lqwhjhu pxowlsoh ri wkh elg lqfuhphqw 61

4<Wkhuh lv qr qhhg wr vshfli| krz pxfk ehwwhu wkh ulydo �up*v whfkqrorj| lv1 Dv Ohppd 6 ehorz vkrzv/

lq htxloleulxp/ pruh whfkqrorjlfdoo| dgydqfhg �upv dozd|v ghihdw ohvv whfkqrorjlfdoo| dgydqfhg �upv1
53Wkh ghwdlov ri wkh dqdo|vlv fdq eh hdvlo| prgl�hg wr dffrprgdwh wkh fdvh zkhuh wkh ulydo �up*v whfkqr0

orjlfdo fdsdelolw| lv orzhu wkdq wkdw ri wkh lqfxpehqw*v1
54Wklv frqvwudlqw lv lqwurgxfhg iru wkh sxusrvh ri hqvxulqj wkdw pd{lpl}dwlrq sureohpv kdyh zhoo gh�qhg

vroxwlrqv1

:



81 Wkh uhjxodwru dzdugv wkh iudqfklvh wr wkh kljkhvw elgghu/ surylghg +h{dfwo|, rqh h{0

lvwv1 Wkh uhjxodwru*v dfwlrq lq fdvh wkh elgv duh wlhg lv vshfl�hg ehorz lq wkh vhfrqg

uhjxodwru*v uxoh1

Lw lv xqghuvwrrg wkdw wkh uljkw wr rshudwh wkh iudqfklvh ehorqjv wr wkh lqfxpehqw iudq0

fklvhh dv orqj dv wkh whupv ri wkh iudqfklvh frqwudfw duh vdwlv�hg/ dqg wkh uhjxodwru glg qrw

dzdug wkh uljkw wr rshudwh wkh iudqfklvh wr dqrwkhu �up wkurxjk frpshwlwlyh elgglqj dv

vshfl�hg deryh1

Wkxv/ d ixoo ghvfulswlrq ri sod| dw wlph | lv vxppdul}hg e| d yhfwru�
@� c ^|c �|c Z|E@|c ^|�c �|E@|c ^|�c K

U

|
c K�

|

�
zklfk ghvfulehv wkh lqfxpehqw iudqfklvhh*v whfkqrorjl0

fdo fdsdelolw|/ fkrlfh ri txdolw|/ lqyhvwphqw �| 5 ifc S|j/ sd|r�v wr wkh lqfxpehqw iudqfklvhh/

wkh vrfldo zhoiduh jhqhudwhg/ dqg wkh lqfxpehqw*v dqg wkh fkdoohqjhu*v elgv1 D klvwru| ri sod|

xs wr dqg lqfoxglqj wlph |/ ghqrwhg �|c lv jlyhq e| d vhtxhqfh
q�

@� c ^� c �� c Z�E@� c ^��c ��E@� c ^��c K
U

� c K
�

�

�r|
�'�

Qrwlfh wkdw wkh ghvfulswlrq ri sod| dw wlph | grhv qrw lqfoxgh wkh �qdphv� ri wkh lqfxpehqw

dqg fkdoohqjhu �upv1 Wkxv/ �upv* vwudwhjlhv duh frqvwudlqhg wr ghshqg rqo| rq wkhlu rzq

dqg wkh lqfxpehqw iudqfklvhh*v whfkqrorjlfdo fdsdelolw|/ wkh lqfxpehqw iudqfklvhh*v whqxuh

dv wkh lqfxpehqw/ dqg shuirupdqfh/ qrw rq �upv* qdphv1 Wkh frqvhtxhqfhv ri uhod{lqj wklv

dqrq|plw| dvvxpswlrq duh glvfxvvhg ixuwkhu lq H{dpsoh 5 ehorz155

61 Htxloleulxp Dqdo|vlv

6141 �Sxuh� Prudo Kd}dug

Iru h{srvlwlrqdo sxusrvhv/ zh frq�qh rxu dwwhqwlrq lq wklv vxevhfwlrq wr wkh vlpsohu �sxuh�

prudo kd}dug sureohp1 Wkdw lv/ zh dvvxph wkdw doo �upv kdyh htxdo whfkqrorjlfdo fdsdelolwlhv

dqg irfxv rq wkh iudqfklvhhv lqfhqwlyhv wr surylgh kljk txdolw| vhuylfh156

Zh suhvhqw d qxpehu ri dvvxpswlrqv xqghu zklfk surylglqj kljk txdolw| vhuylfh lv wkh

xqltxh vxejdph shuihfw htxloleulxp rxwfrph ri wkh jdph deryh1 Wkh vxejdph shuihfw

htxloleulxp zh ghvfuleh lv vxfk wkdw d iudqfklvhh wkdw surylghv orz txdolw| vhuylfh/ zkloh

55Wkh dvvxpswlrq ri dqrq|plw| pd| eh lqwhusuhwhg dv dq dvvxpswlrq derxw wkh �ghjuhh ri frpshwlwlyh0

qhvv� ri wkh xqghuo|lqj hfrqrplf hqylurqphqw1 Vhh wkh glvfxvvlrq lq Rveruqh dqg Uxelqvwhlq +4<<3,/ dqg

Uxelqvwhlq dqg Zrolqvn| +4<<3,1
56Lw grhv qrw pdwwhu zkhwkhu zh dvvxph wkdw wkhuh lv whfkqrorjlfdo surjuhvv exw fw @ 3 iru hyhu| w � 4> ru

zkhwkhu zh dvvxph wkdw wkhuh lv qr whfkqrorjlfdo surjuhvv1

;



hduqlqj d kljkhu shu shulrg sd|r�/ fdq rqo| h{shfw wr uhpdlq wkh lqfxpehqw iudqfklvhh iru

rqh shulrg1 Rq wkh rwkhu kdqg/ dq lqfxpehqw iudqfklvhh wkdw surylghv kljk txdolw| vhuylfh

+dqg hduqv d orzhu shu shulrg sd|r�,/ fdq h{shfw wr uhpdlq wkh lqfxpehqw iruhyhu1 Iru wklv

lqghhg wr eh vxvwdlqhg dv dq htxloleulxp/ wkh uhjxodwru kdv wr ehkdyh lq dffrugdqfh zlwk wkh

iroorzlqj uxoh=

Uhjxodwru*v Uxoh 41 +UU4, Wkh uhjxodwru vhwv wkh whupv ri wkh frqwudfw vxfk wkdw wkh

sd|r� wr wkh iudqfklvhh iurp surylglqj orz txdolw| vhuylfh iru rqh shulrg lv orzhu ru htxdo

wr wkh glvfrxqwhg vxp ri ehqh�wv dvvrfldwhg zlwk surylglqj kljk txdolw| vhuylfh iruhyhu1 Ru/

iru hyhu| | � �/
"[
�'�

�
�

� n o

��
Z|n� E@|n� c ^M� �

�
�

� n o

�
Z|n� E@|n�c ^u� � +�,

Lw lv lpsruwdqw wr revhuyh wkdw wkh uxoh deryh fdq eh hdvlo| iroorzhg1 Vxssrvh iru h{dpsoh

wkdw wkh uhjxodwru vhwv h{dfwo| wkh vdph frqwudfw hyhu| shulrg/ dqg wkdw wklv frqwudfw jhq0

hudwhv shu0shulrg sur�wv ri Z dqg Z	 Z wr wkh iudqfklvhh li lw surylghv orz dqg kljk txdolw|

vhuylfh/ uhvshfwlyho|1 Lq wklv fdvh E�� uhgxfhv wr

�

o
� Z �

�

� n o
� Zc

zklfk lv vdwlv�hg zkhqhyhu wkh lqwhuhvw udwh o lv orz hqrxjk1 Lq fdvh wkh lqwhuhvw udwh lv qrw

vx!flhqwo| orz/ wkh uhjxodwru fdq vwloo hqvxuh wkdw E�� lv vdwlv�hg e| doorzlqj wkh iudqfklvhh

wr fdswxuh d uhqw wkdw lv kljkhu e| A lq hyhu| shulrg157 Qrwh dovr wkdw wkh uhjxodwru zrxog

w|slfdoo| zdqw wr vhw wkh ohiw0kdqg0vlgh ri E�� wr eh dv orz dv srvvleoh lq rughu wr plqlpl}h

wkh uhqw fdswxuhg e| wkh lqfxpehqw iudqfklvhh1

Wkh qh{w uxoh ixuwkhu frqvwudlqv wkh uhjxodwru*v ehkdylru1 Uhfdoo wkdw li hlwkhu wkh lq0

fxpehqw iudqfklvhh ru lwv ulydo pdnh d kljkhu elg iru wkh olfhqvh wr rshudwh wkh iudqfklvh/

wkh uhjxodwru dzdugv lw zlwk wkh olfhqvh1 Lw lv srvvleoh krzhyhu/ wkdw wkh| elg h{dfwo| wkh

vdph dprxqw1 Lq wklv fdvh zh dvvxph wkdw wkh uhjxodwru dzdugv wkh olfhqvh wr wkh ulydo �up

li wkh lqfxpehqw iudqfklvhh surylghg orz txdolw| vhuylfh lq wkh odvw shulrg/ exw lw ohwv wkh

lqfxpehqw iudqfklvhh uhwdlq wkh olfhqvh li wkh lqfxpehqw surylghg kljk txdolw| vhuylfh lq wkh

odvw shulrg1 Lq dq hqylurqphqw zkhuh txdolw| lv qrq0yhul�deoh dqg khqfh qrw gluhfwo| frq0

wudfwleoh/ wklv surylghv dq hdvlo| mxvwl�deoh zd| iru wkh uhjxodwru wr glvflsolqh wkh lqfxpehqw

iudqfklvhh1
57Wkxv/ dv lq Nohlq dqg Oh"hu +4<;4,/ lw lv qhfhvvdu| wr ohw wkh lqfxpehqw iudqfklvhh fdswxuh d srvlwlyh

uhqw wr dvvxuh kljk txdolw| shuirupdqfh1

<



Uhjxodwru*v Uxoh 5 +UU5/ �Wlh0Euhdnlqj Uxoh�,1 Li dw +wkh hqg ri, dq| shulrg | wkh

ulydo �up dqg wkh lqfxpehqw iudqfklvhh elg wkh vdph dprxqw KU
|
' K�

|
iru wkh olfhqvh/ wkhq

wkh uhjxodwru dzdugv wkh olfhqvh wr wkh lqfxpehqw li lw surylghg kljk txdolw| vhuylfh lq shulrg

|c dqg wr wkh ulydo �up li wkh lqfxpehqw surylghg orz txdolw| vhuylfh lq shulrg |�

Wrjhwkhu/ UU4 dqg UU5 hqvxuh wkdw surylglqj kljk txdolw| vhuylfh lv dq htxloleulxp ri

wkh jdph1 Wkh qh{w wzr dvvxpswlrqv ghvfuleh uhvwulfwlrqv rq wkh vwudwhjlhv ri wkh �upv

lq wkh jdph wkdw hqvxuh wkdw surylglqj kljk txdolw| vhuylfh lv wkh xqltxh vxejdph shuihfw

htxloleulxp rxwfrph ri wkh jdph1 Wkh qh{w dvvxpswlrq lpsrvhv d uhvwulfwlrq rq zkdw ulydo

�upv frqvlghu wr eh uhohydqw klvwru|1

Dvvxpswlrq 4 +�Ulydo �upv fduh rqo| derxw wkh shuirupdqfh ri wkh lqfxpehqw

iudqfklvhh�,1 Zkhq elgglqj iru wkh olfhqvh/ ulydo �upv* ghflvlrqv derxw krz pxfk wr elg

ghshqg rqo| rq zkdw kdv kdsshqhg vlqfh wkh fxuuhqw lqfxpehqw iudqfklvhh ehjdq rshudwlqj

wkh iudqfklvh1

Wkdw lv/ zh dvvxph wkdw ulydo �upv ljqruh hyhu|wklqj wkdw kdv kdsshqhg ehiruh wkh fxuuhqw

lqfxpehqw iudqfklvhh kdv vwduwhg rshudwlqj wkh iudqfklvh1 Zh dovr dvvxph/

Dvvxpswlrq 5 +�Ilupv kdyh erxqghg uhfdoo�,1 Ilupv gr qrw uhphpehu zkdw kdsshqhg

pruh wkdq & shulrgv djr iru vrph �qlwh & � �1

Wklv lv d vwdqgdug �erxqghg udwlrqdolw|� w|sh dvvxpswlrq1 Qrwh wkdw wkh ohqjwk ri �upv*

uhfdoo/ &c fdq eh duelwudulo| odujh1 Zh kdyh wkh iroorzlqj uhvxow/

Sursrvlwlrq1 Vxssrvh wkdw �upv kdyh htxdo whfkqrorjlfdo fdsdelolwlhv/ wkh uhjxodwru iroorzv

UU4 dqg UU5/ dqg Dvvxpswlrqv 4 dqg 5 duh vdwlv�hg1 Wkhq/ wkh jdph ghvfulehg deryh

kdv d jhqhulfdoo| xqltxh vxejdph shuihfw htxloleulxp1 Lq wklv htxloleulxp/ wkh lqfxpehqw

iudqfklvhh dozd|v surylghv kljk txdolw| vhuylfh dqg lv qhyhu fkdoohqjhg158

Wkh vwudwhjlhv wkdw vxssruw wklv xqltxh vxejdph shuihfw htxloleulxp duh dv iroorzv= Wkh

lqfxpehqw iudqfklvhh surylghv kljk txdolw| vhuylfh lq hyhu| shulrg1 Zkhqhyhu lw lv fkdoohqjhg/

lw pdwfkhv dq| elg wkdw lv htxdo ru ehorz wkh glvfrxqwhg vxp ri sd|r�v iurp surylglqj kljk

txdolw| vhuylfh wdnlqj wkh frvw ri elgglqj lqwr dffrxqw1 Li d kljkhu elg lv vxeplwwhg/ wkh

lqfxpehqw ghfolqhv wr elg1 Ulydov* vwudwhjlhv duh dv iroorzv1 Li dw dq| shulrg/ wkh lqfxpehqw

iudqfklvhh surylghg orz txdolw| vhuylfh/ wkhq wkh qh{w ulydo �up elgv dq dprxqw htxdo wr wkh

58Zh xvh wkh whup �jhqhulfdoo|� lq wkh iroorzlqj vhqvh= wkh iudqfklvhh*v sd|r� �w +�> �, lv jhqhulfdoo| qrw

htxdo wr vrph lqwhjhu pxowlsoh ri wkh elg lqfuhphqw p=
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glvfrxqwhg vxp ri sd|r�v iurp surylglqj kljk txdolw| vhuylfh wdnlqj wkh frvw ri elgglqj lqwr

dffrxqw1 Ulydo �upv ghfolqh wr elg rwkhuzlvh1 Dorqj wkh htxloleulxp sdwk/ wkh lqfxpehqw

iudqfklvhh dozd|v surylghv kljk txdolw| vhuylfh dqg lv qhyhu uhsodfhg1

Lw lv hdv| wr yhuli| wkdw wklv lv lqghhg d vxejdph shuihfw htxloleulxp1 E| surylglqj orz

txdolw| vhuylfh/ wkh lqfxpehqw iudqfklvhh uxqv wkh ulvn wkdw d ulydo �up/ zloo elg iru wkh

olfhqvh dqg zlq vlqfh lw lv idyruhg e| wkh uhjxodwru*v wlh0euhdnlqj uxoh1 UU4 wkhq lpsolhv

wkdw wkh pd{lpxp sur�w wkdw wkh lqfxpehqw iudqfklvhh fdq dfklhyh e| surylglqj orz txdolw|

vhuylfh iru rqh shulrg lv orzhu wkdq wkh vxp ri glvfrxqwhg sur�wv li lw frqwlqxhv wr surylgh

kljk txdolw| vhuylfh iruhyhu1

Krzhyhu/ wklv grhv qrw h{sodlq zk| wklv lv wkh xqltxh vxejdph shuihfw htxloleulxp1 Iru

h{dpsoh/ rqh pd| vshfxodwh wkdw wkh lqfxpehqw iudqfklvhh fdq surylgh orz txdolw| vhuylfh

exw wkh qh{w ulydo �up pd| eh zdu| ri fkdoohqjlqj lw ehfdxvh wkh ulydo �up eholhyhv wkdw li lw

ehfrphv wkh lqfxpehqw iudqfklvhh lwvhoi/ lw zrxog eh fkdoohqjhg e| ixwxuh ulydo �upv dqg kdyh

wr sd| wr nhhs lwv olfhqvh zkhuhdv wkh lqfxpehqw iudqfklvhh zrxog qrw1 Dv d frqvhtxhqfh/

wkh ulydo �up zrxog eh zloolqj wr sd| ohvv iru wkh olfhqvh dqg vlqfh elgglqj lv frvwo|/ zrxog

qrw dwwhpsw wr elg iru wkh olfhqvh1 Wkh surri ri wkh sursrvlwlrq vkrzv wkdw vxfk zdulqhvv rq

wkh sduw ri ulydo �upv lv lqfrpsdwleoh zlwk wkh orjlf ri vxejdph shuihfw htxloleulxp1

Ehfdxvh �upv kdyh erxqghg uhfdoo/ wkh ulydo �up wkdw dsshduv lq shulrg |/ fdoo lw �c nqrzv

wkdw li lw vxuylyhv & shulrgv dv wkh lqfxpehqw iudqfklvhh +l1h1/ lw lv wkh lqfxpehqw iudqfklvhh

dw | n & n �� lw zloo eh wuhdwhg wkhuhdiwhu h{dfwo| dv wkh suhvhqw lqfxpehqw iudqfklvhh/ fdoo

lw �c zrxog1 Wkhuhiruh/ & shulrgv lqwr wkh ixwxuh +l1h1/ lq shulrg | n &�/ � zrxog eh zloolqj

wr sd| wkh vdph dprxqw wkh lqfxpehqw iudqfklvhh � zrxog iru wkh uljkw wr rshudwh wkh

iudqfklvh lq shulrg | n & n �1 Dvvxpswlrq 4 lpsolhv wkdw wkh ulydo �up wkdw zloo dsshdu lq

shulrg | n & +fkdoohqjlqj wkh lqfxpehqw iudqfklvhh ri shulrg | n & iru wkh olfhqvh lq shulrg

| n & n � rqzdugv, zloo rqo| eh mxgjhg dffruglqj wr lwv rzq shuirupdqfh1 Lw zloo wkhuhiruh

eh lqgl�huhqw ehwzhhq fkdoohqjlqj �up � ru wkh lqfxpehqw iudqfklvhh � dqg zloo wkhuhiruh

wuhdw erwk lghqwlfdoo|1 Uhdol}lqj wklv/ �up � zrxog dovr uhdol}h wkdw lw idfhv wkh h{dfw vdph

ixwxuh dv wkh lqfxpehqw iudqfklvhh �c & udwkhu wkdq & n � shulrgv lqwr wkh ixwxuh� Wkh vdph

dujxphqw fdq eh uhshdwhg wr vkrz wkdw �up � zrxog eh wuhdwhg h{dfwo| dv wkh lqfxpehqw

iudqfklvhh dovr & � � shulrgv lqwr wkh ixwxuh1 Uhshdwlqj wklv dujxphqw & � 2 pruh wlphv

lpsolhv wkdw wkh ulydo �up � dqg wkh lqfxpehqw iudqfklvhh fdq h{shfw wr eh wuhdwhg lq wkh

vdph zd| e| doo ixwxuh ulydo �upv1 Exw/ li wklv lv wkh fdvh/ dq lqfxpehqw iudqfklvhh zkr
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fkrrvhv wr surylgh orz txdolw| vhuylfh jlyhv xs lwv dgydqwdjh dv wkh lqfxpehqw dqg lv vxuho|

jrlqj wr eh ghihdwhg e| wkh qh{w ulydo �up1 Rq wkh rwkhu kdqg/ li lw fkrrvhv wr surylgh kljk

txdolw| vhuylfh/ lw fdq frxqw rq wkh uhjxodwru*v �vxssruw� dqg zloo zlq hyhu| ixwxuh frqwhvwv

e| pdwfklqj ulydo �upv* elgv1 Doo ulydo �upv uhdol}h wklv dqg wkhuhiruh/ vlqfh elgglqj lv frvwo|/

ghfolqh wr elg djdlqvw lqfxpehqw iudqfklvhhv wkdw surylghg kljk txdolw| vhuylfh lq wkh sdvw1

Zh frqfoxgh wklv vxevhfwlrq e| suhvhqwlqj wzr +frxqwhu0, h{dpsohv wkdw looxvwudwh wkh

vljql�fdqfh ri rxu irfxv rq vxejdph shuihfw dv rssrvhg wr Qdvk htxloleuld/ dqg rq dqrq|plw|1

Rxu dvvxpswlrqv +qdpho|/ UU4/ UU5/ dqg Dvvxpswlrqv 405, duh doo qhfhvvdu| lq wkh vhqvh

wkdw frxqwhu0h{dpsohv zkhuh doo exw rqh rwkhu dvvxpswlrq duh vdwlv�hg dqg |hw d vxejdph

shuihfw htxloleulxp zkhuh orz txdolw| vhuylfh lv surylghg lq hyhu| shulrg h{lvwv1 Wkh idfw

wkdw wkh htxloleuld ghvfulehg lq wkhvh h{dpsohv duh �sdwkrorjlfdo� +iru uhdvrqv wkdw zloo eh

h{sodlqhg ehorz, ohqgv vxssruw wr wkh urexvwqhvv ri rxu frqfoxvlrqv1

Lq doo ri wkh h{dpsohv ehorz/ lw lv dvvxphg wkdw doo �upv kdyh wkh vdph whfkqrorjlfdo

fdsdelolw| @c dqg wkdw wkh uhjxodwru vhwv wkh vdph iudqfklvh frqwudfw lq hyhu| shulrg1 Wkh

vwdwhphqw �elg �� vkrxog eh lqwhusuhwhg dv �elg wkh kljkhvw lqwhjhu pxowlsoh ri wkh elg

lqfuhphqw 6 wkdw lv vpdoohu ru htxdo wr ��� Zh ghqrwh wkh +vwdwlrqdu|, shu0shulrg sd|r�

ri dq lqfxpehqw iudqfklvhh wkdw surylghv orz txdolw| e| Zc dqg ri dq lqfxpehqw iudqfklvhh

wkdw surylghv kljk txdolw| vhuylfh e| Z1 E| dvvxpswlrq/ Z : Z : f�

H{dpsoh 4 +Vxejdph shuihfw yv1 Qdvk htxloleulxp,1 Frqvlghu wkh iroorzlqj sur�oh ri

vwudwhjlhv= Wkh vwudwhj| ri hyhu| ulydo �up lv wr dozd|v fkdoohqjh wkh lqfxpehqw iudqfklvhh e|

elgglqj Z

E�n>�E�no�
� Wkh vwudwhj| ri hyhu| lqfxpehqw iudqfklvhh lv wr surylgh orz txdolw| vhuylfh

diwhu dq| klvwru|1 Zkhq fkdoohqjhg/ hyhu| lqfxpehqw iudqfklvhh elgv wkh vpdoohvw srvvleoh

dprxqw wkdw dvvxuhv lwv ylfwru|/ exw qr pruh wkdq Z

E�n>�E�no�
/ diwhu dq| elg wkdw lv vwulfwo|

orzhu wkdq Z

E�n>�E�no�
1 Lw ghfolqhv wr elg rwkhuzlvh1 Qrwh wkdw wklv lv d Qdvk htxloleulxp ri wkh

jdph1 Vlqfh wkh lqfxpehqw iudqfklvhh zloo eh fkdoohqjhg uhjdugohvv ri lwv fkrlfh ri txdolw|/

lwv ehvw uhsrqvh lv wr surylgh orz txdolw| vhuylfh1 Krzhyhu/ wklv htxloleulxp lv qrw vxejdph

shuihfw1 Li wkh lqfxpehqw iudqfklvhh surylghv kljk txdolw| vhuylfh +dqg pdwfkhv dq| elg xs

wr Z

E�n>�o
li fkdoohqjhg,/ wkh qh{w ulydo zrxog eh ehwwhu r� qrw elgglqj lw vlqfh lw zloo lqfxu

wkh frvw ri vxeplwwlqj d elg exw ehfdxvh ri wkh wlh0euhdnlqj uxoh zloo orvh159 Exw li wkh qh{w

ulydo �up ghfolqhv wr elg/ surylglqj kljk txdolw| vhuylfh lv ehwwhu wkdq surylglqj orz txdolw|

59Qrwh wkdw
�

+4.�,u lv wkh glvfrxqwhg vxp ri sd|r�v iurp frqwlqxlqj wr surylgh kljk txdolw| vhuylfh iruhyhu/

wdnlqj wkh frvw ri elgglqj lqwr dffrxqw1

45



vhuylfh dqg wkh htxloleulxp xqudyhov1

Wkh qh{w h{dpsoh ghprqvwudwhv wkh lpsruwdqfh ri wkh dvvxpswlrq ri dqrq|plw|/ ru wkdw

ulydo �upv* vwudwhjlhv gr qrw ghshqg rq wkh lqfxpehqw iudqfklvhh*v lghqwlw|1

H{dpsoh 5 +Wkh lpsruwdqfh ri Dqrq|plw|,1 Frqvlghu wkh iroorzlqj sur�oh ri vwudwh0

jlhv= Wkh lqfxpehqw iudqfklvhh dw wlph 4/ ��c surylghv orz txdolw| vhuylfh dv orqj dv lw uhpdlqv

wkh lqfxpehqw1 Zkhqhyhu fkdoohqjhg/ lw pdwfkhv dq| elg wkdw lv vpdoohu wkdq wkh glvfrxqwhg

vxp ri sd|r�v iurp frqwlqxlqj wr surylgh orz txdolw| vhuylfh/ xqfkdoohqjhg/ wdnlqj wkh frvw

ri elgglqj lqwr dffrxqw/ l1h1/ lw pdwfkhv dq| elg wkdw lv vpdoohu wkdq Z
E�n>�o

c dqg ghfolqhv wr

elg rwkhuzlvh1 Wkh vwudwhj| ri d ulydo �up wkdw dsshduv lq dq| shulrg | � � lv wr ghfolqh wr

fkdoohqjh wkh lqfxpehqw iudqfklvhh li lw lv wkh �uvw lqfxpehqw iudqfklvhh ��/ exw zkhq idflqj

dq| rwkhu lqfxpehqw iudqfklvhh/ wr ghfolqh wr elg li wkh lqfxpehqw iudqfklvhh surylghg kljk

txdolw| vhuylfh/ exw wr elg Z

E�n>�o
li wkh lqfxpehqw iudqfklvhh surylghg orz txdolw| vhuylfh1

Zkloh lw krogv wkh olfhqvh wr rshudwh wkh iudqfklvh/ wkh ulydo �up dozd|v surylghv kljk txdo0

lw| vhuylfh dqg pdwfkhv dq| elg wkdw lv vpdoohu ru htxdo wr Z

E�n>�o
� Dorqj wkh htxloleulxp

sdwk/ wkh �uvw lqfxpehqw iudqfklvhh surylghv orz txdolw| vhuylfh lq hyhu| shulrg dqg lv qhyhu

fkdoohqjhg1 Wkh uhdvrq iru wklv lv wkdw ixwxuh ulydo �upv wuhdw �� gl�huhqwo| wkdq wkh| wuhdw

dq| rwkhu lqfxpehqw iudqfklvhh1 Wkh| �doorz� wkh �uvw lqfxpehqw iudqfklvhh wr surylgh

orz txdolw| vhuylfh exw �ghpdqg� iurp dq| rwkhu iudqfklvhh wr surylgh kljk txdolw| vhuylfh1

Vlqfh wkh sd|r� wr dq lqfxpehqw iudqfklvhh wkdw surylghv kljk txdolw| vhuylfh lq hyhu| shulrg

lv orzhu wkdq wkh sd|r� wr dq lqfxpehqw iudqfklvhh wkdw surylghv orz txdolw| vhuylfh +dqg

uhwdlqv wkh iudqfklvh, iruhyhu/ wkh �uvw lqfxpehqw iudqfklvhh fdq qhyhu eh ghihdwhg1

6151 Jhqhudo Dqdo|vlv

Lq wklv vxevhfwlrq zh h{whqg wkh dqdo|vlv suhvhqwhg lq wkh suhylrxv vxevhfwlrq wr lqfrusrudwh

whfkqrorjlfdo surjuhvv1 Uhfdoo wkdw wkh vhw ri whfkqrorjlhv dydlodeoh dw dq| shulrg | � � lv

jlyhq e| i@�c ���c @|jc dqg wkdw d �up zlwk whfkqrorjlfdo fdsdelolw| @& 5 i@�c ���c @|j dw | pd|

lqyhvw dq dprxqw S| � f wr hqvxuh wkdw lw zloo kdyh d whfkqrorjlfdo fdsdelolw| @&n� lq shulrg

|n ��

Zh prgli| UU4 dv iroorzv=

Uhjxodwru*v Uxoh 4W1 Wkh uhjxodwru vhwv wkh whupv ri wkh frqwudfw vxfk wkdw wkh sd|r�

wr wkh iudqfklvhh iurp surylglqj orz txdolw| vhuylfh iru rqh shulrg lv orzhu ru htxdo wr
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wkh glvfrxqwhg vxp ri ehqh�wv dvvrfldwhg zlwk surylglqj kljk txdolw| vhuylfh iruhyhu zkloh

lqfxuulqj wkh frvw ri pdlqwdlqlqj kljk whfkqrorjlfdo fdsdelolw| lq hyhu| shulrg1 Ru/ iru hyhu|

| � �/
"[
�'�

�
�

� n o

��
dZ|n� E@|n� c ^M�� S|n� o �

�
�

� n o

�
Z|n� E@|n�c ^u� � +��,

Zh hpskdvl}h wkh idfw wkdw UU4W fdq eh dv hdvlo| iroorzhg dv UU41 Dv lq wkh suhylrxv

vxevhfwlrq/ UU4W dqg UU5 hqvxuh wkdw surylglqj kljk txdolw| vhuylfh dqg pdlqwdlqlqj whfk0

qrorjlfdo frpshwlwlyhqhvv lv dq htxloleulxp ri wkh jdph1 Wr hqvxuh wkdw wklv lv wkh xqltxh

vxejdph shuihfw htxloleulxp ri wkh jdph/ zh qhhg wr lpsrvh Dvvxpswlrqv 4 dqg 5 deryh/ dv

zhoo dv wkh iroorzlqj prqrwrqlflw| dvvxpswlrq1

Dvvxpswlrq 6 +�Ulydo �upv* elgv duh prqrwrqh lq wkh lqfxpehqw iudqfklvhh*v

whfkqrorjlfdo fdsdelolw|�,1 Iru hyhu| ulydo �up �/ li � elgv iru wkh uljkw wr rshudwh wkh

iudqfklvh djdlqvw dq lqfxpehqw iudqfklvhh zlwk whfkqrorjlfdo fdsdelolw| @Wc wkhq diwhu dq

lghqwlfdo klvwru|/ � dovr elgv djdlqvw dq lqfxpehqw iudqfklvhh zlwk whfkqrorjlfdo fdsdelolw|

@ 	 @W�

Dvvxpswlrq 6 fdq eh prwlydwhg e| frqvlghulqj wkh uhjxodwru*v uroh lq d�hfwlqj wkh whfk0

qrorjlfdo fdsdelolw| ri fkdoohqjlqj �upv dqg wkh lqfhqwlyhv wkdw �upv kdyh wr uhyhdo wkhlu

wuxh whfkqrorjlfdo fdsdelolwlhv1 Vxssrvh wkdw ulydo �upv* vwudwhjlhv duh qrw prqrwrqh lq wkh

lqfxpehqw iudqfklvhh*v whfkqrorjlfdo fdsdelolwlhv1 Ixwxuh ulydo �upv fkdoohqjh whfkqrorjlfdoo|

dgydqfhg iudqfklvhhv exw ghfolqh wr fkdoohqjh whfkqrorjlfdoo| lqihulru iudqfklvhhv1 Vxssrvh

ixuwkhu wkdw dv d frqvhtxhqfh ri wklv ehkdylru/ whfkqrorjlfdoo| vxshulru �upv ghfolqh wr

fkdoohqjh wkh fxuuhqw lqfxpehqw iudqfklvhh1 Wkh uhjxodwru fdq ryhufrph wklv gl!fxow| e|

vrolflwlqj elgv iurp whfkqrorjlfdoo| lqihulru �upv +uhfdoo wkdw e| dvvxpswlrq/ ulydo �upv duh

dozd|v dv whfkqrorjlfdoo| fdsdeoh dv wkh lqfxpehqw iudqfklvhh,/ ru/ d whfkqrorjlfdoo| vxshulru

�up fdq suhwhqg wr kdyh d orzhu whfkqrorjlfdo fdsdelolw| wkdq lw uhdoo| kdv1 Iru wkh vdnh ri

vlpsolflw|/ zh uho| rq Dvvxpswlrq 6 lqvwhdg ri frqvlghulqj d pruh jhqhudo prgho zkhuh wkh

uhjxodwru fdq d�hfw ulydo �upv* whfkqrorjlfdo fdsdelolwlhv e| vrolflwlqj elgv iurp fhuwdlq �upv

dqg qrw rwkhuv/ dqg iudqfklvhhv fdq suhwhqg wr kdyh d orzhu whfkqrorjlfdo fdsdelolw| +exw

qrw d kljkhu rqh,1 Wkh qh{w h{dpsoh ghprqvwudwhv wkdw xqohvv vxfk d pruh jhqhudo prgho

lv frqvlghuhg/ Dvvxpswlrq 6 lv qhfhvvdu| iru rxu uhvxowv1

H{dpsoh 6 +Wkh lpsruwdqfh ri wkh prqrwrqlflw|,1 Wkh h{dpsoh lv vlplodu wr H{dpsoh
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51 Lw frqvlghuv d fdvh zkhuh wkh lqfxpehqw iudqfklvhh*v whfkqrorjlfdo fdsdelolw| xqltxho|

lghqwl�hv lw/ wkhuhe| ylrodwlqj dqrq|plw|/ lq vslwh ri wkh idfw wkdw �upv fdqqrw eh lghqwl�hg

e| qdphv1 Vxssrvh wkdw whfkqrorjlfdo surjuhvv vwrsv diwhu wkh �uvw shulrg1 Ilupv wkhq pd|

kdyh wzr whfkqrorjlfdo fdsdelolwlhv/ kljk @M ' @2 dqg orz @u ' @�� Vxssrvh ixuwkhu wkdw

h{fhsw iru wkh �uvw lqfxpehqw iudqfklvhh zkr glg qrw lqyhvw lq whfkqrorjlfdo lpsuryhphqw

dqg kdv d orz whfkqrorjlfdo fdsdelolw|/ doo rwkhu �upv kdyh kljk whfkqrorjlfdo fdsdelolwlhv1

Vlqfh �upv* vwudwhjlhv pd| ghshqg rq wkh lqfxpehqw iudqfklvhh*v whfkqrorjlfdo fdsdelolw|/

wkh htxloleulxp sur�oh ri vwudwhjlhv ghvfulehg lq H{dpsoh 5 lv d vxejdph shuihfw htxloleulxp

khuh dv zhoo1 Ulydo �up �doorz� wkh �uvw lqfxpehqw iudqfklvhh wr surylgh orz txdolw| vhuylfh/

exw �ghpdqg� iurp doo rwkhu �upv wr surylgh kljk txdolw| vhuylfh1 Wkxv/ dowkrxjk lw lv

whfkqrorjlfdoo| lqihulru/ wkh �uvw lqfxpehqw iudqfklvhh hduqv kljkhu sur�wv wkdq rwkhu �upv

dqg lv wkhuhiruh qhyhu fkdoohqjhg1

Zh duh qrz lq d srvlwlrq wr suhvhqw rxu pdlq uhvxow1

Wkhruhp1 Vxssrvh wkdw wkh uhjxodwru iroorzv UU4W dqg UU5/ dqg Dvvxpswlrqv 406 duh

vdwlv�hg1 Wkhq/ wkh jdph ghvfulehg deryh kdv d jhqhulfdoo| xqltxh vxejdph shuihfw htxl0

oleulxp1 Lq wklv htxloleulxp/ wkh lqfxpehqw iudqfklvhh dozd|v surylghv kljk txdolw| vhuylfh/

dqg lq hyhu| shulrg lqyhvwv lq lpsurylqj lwv whfkqrorj|1 Lw lv qhyhu fkdoohqjhg15:

Wkh vwudwhjlhv wkdw vxssruw wklv htxloleulxp duh vlplodu wr wkrvh wkdw vxssruw wkh htxlole0

ulxp ghvfulehg lq wkh Sursrvlwlrq/ wkh rqo| gl�huhqfh ehlqj wkdw lq wkh htxloleulxp ghvfulehg

lq wkh Wkhruhp/ wkh lqfxpehqw iudqfklvhh lqyhvwv lq lpsurylqj lwv whfkqrorjlfdo fdsdelolw|

lq hyhu| shulrg1 Wkh surriv ri wkh wzr wkhruhpv duh dovr vlplodu1 Ohppd 6 lq wkh dsshqgl{

vkrzv wkdw Dvvxpswlrq 6 lpsolhv wkdw whfkqrorjlfdoo| vxshulru �upv dozd|v ghihdw whfkqr0

orjlfdoo| lqihulru �upv/ dqg wkh uhvw ri wkh surri uholhv rq wkh vdph dujxphqwv dv lq wkh surri

ri wkh Sursrvlwlrq1

71 Glvfxvvlrq

7141 Urexvwqhvv zlwk uhvshfw wr Xqfhuwdlqw|

Wkh idfw wkdw lq wkh htxloleulxp zh ghvfuleh lq wkh Wkhruhp/ wkh vdph lqfxpehqw iudqfklvhh

uhwdlqv wkh olfhqvh iruhyhu klqjhv rq wkh idfw wkdw zh prgho whfkqrorjlfdo surjuhvv dv d gh0

5:Wkh qrwlrq ri jhqhulflw| lv lghqwlfdo wr wkh rqh xvhg lq wkh vwdwhphqw ri wkh Sursrvlwlrq +irrwqrwh 58,1
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whuplqlvwlf surfhvv1 Wkh edvlf prgho ghvfulehg lq Vhfwlrq 5 fdq eh h{sdqghg wr lqfrusrudwh

xqfhuwdlqw| derxw wkh xqghuo|lqj hqylurqphqw/ dqg khqfh dovr derxw wkh ixwxuh whupv ri wkh

iudqfklvh frqwudfw/ derxw wkh whfkqrorjlfdo fdsdelolw| ri ixwxuh ulydov/ dqg derxw wkh uhwxuq

wr lqyhvwphqw lq lpsurylqj wkh whfkqrorjlfdo fdsdelolw| ri wkh lqfxpehqw iudqfklvhh1 Zh

zrxog qhhg wr ixuwkhu prgli| UU4Wc exw rxu pdlq uhvxowv zrxog uhpdlq txdolwdwlyho| xq0

fkdqjhg1 Wkh lqfxpehqw iudqfklvhh zrxog uhwdlq wkh olfhqvh iru d orqj shulrg ri wlph udwkhu

wkdq iruhyhu/ dqg surylglqj orz txdolw| vhuylfh zrxog lpso| wkdw wkh lqfxpehqw iudqfklvhh

lv yhu| olnho|/ dv rssrvhg wr fhuwdlq/ wr eh fkdoohqjhg dqg uhsodfhg lpphgldwho| wkhuhdiwhu1

Wr vxssruw wklv qhz htxloleulxp/ UU4W zrxog kdyh wr eh prgl�hg wr lqfrusrudwh wkh lqfxp0

ehqw iudqfklvhh*v h{shfwdwlrqv derxw ixwxuh fkdqjhv lq wkh xqghuo|lqj hqylurqphqw dqg wkh

whupv ri wkh iudqfklvh frqwudfw/ dqg vxfk wkdw wkh iroorzlqj wzr frqglwlrqv duh vdwlv�hg= +4,

dv orqj dv wkh lqfxpehqw iudqfklvhh frqwlqxhv wr lqyhvw lq whfkqrorjlfdo lpsuryhphqw/ wkh

olnholkrrg wkdw d whfkqrorjlfdoo| vxshulru ulydo �up dsshduv uhpdlqv vpdoo1 Wklv frqglwlrq/

zklfk pd| eh lqwhusuhwhg dv lpso|lqj wkh gl!fxow| ri dfklhylqj h{fhswlrqdo whfkqrorjlfdo

dgydqfhphqwv/ lv uhtxluhg wr hqvxuh wkdw wkh lqfxpehqw iudqfklvhh lqghhg uhwdlqv wkh olfhqvh

iru d orqj hqrxjk shulrg ri wlph1 +5, Wkh olnholkrrg wkdw dw dq| srlqw lq wlph/ wkh ulydo

�up kdv d whfkqrorjlfdo fdsdelolw| wkdw lv htxdo wr wkdw ri wkh lqfxpehqw iudqfklvhh*v lv

kljk1 Wklv vhfrqg frqglwlrq/ zklfk pd| eh lqwhusuhwhg dv lpso|lqj frqvlghudeoh whfkqr0

orjlfdo vslooryhuv/ lv uhtxluhg lq rughu wr glvflsolqh wkh lqfxpehqw iudqfklvhh1 Xqohvv lw lv

vdwlv�hg/ lqfxpehqw iudqfklvhhv pd| eh whpswhg wr wu| dqg fdslwdol}h rq wkhlu whfkqrorjlfdo

dgydqwdjh e| surylglqj orz txdolw| vhuylfh1

7151 Vxqn Frvwv/ wkh Wudqvihudelolw| ri Lqyhvwphqw/ dqg Dvvhw Vshfl�flw|

Zlooldpvrq*v +4<:9, pdlq fulwlflvp ri wkh �Fklfdjr Vfkrro dssurdfk� wr iudqfklvh elgglqj

frqfhuqv zkdw kh fodlphg zdv lwv idfloh glvplvvdo ri wkh uhodwhg lvvxhv ri vxqn frvwv/ wkh

lqfhqwlyhv wr lqyhvw/ wkh wudqvihudelolw| ri lqyhvwphqw dqg dvvhw vshfl�flw|1 Wkh edvlf sureohp

lv dv iroorzv1 Vxssrvh wkdw wkh lqfxpehqw iudqfklvhh kdv wr lqfxu d odujh luuhyhuvleoh frvw lq

rughu wr rshudwh wkh iudqfklvh1 Wklv jlyhv wkh lqfxpehqw iudqfklvhh d fohdu dgydqwdjh ryhu lwv

ulydov vlqfh lq wkh elgglqj vwdjh/ srwhqwldo ulydo �upv kdyh wr frqvlghu wkhlu ixwxuh shu0shulrg

sur�wv dv zhoo dv wkh uhtxluhg luuhyhuvleoh frvwv/ zkhuhdv wkh lqfxpehqw iudqfklvhh/ iru zkrp

wkhvh frvwv duh vxqn/ rqo| kdv wr frqvlghu lwv ixwxuh shu0shulrg sur�wv1 Wklv dv|pphwu|

ehwzhhq wkh lqfxpehqw dqg lwv ulydo pd| jlyh ulvh wr vhyhudo w|shv ri lqh!flhqflhv= Iluvw/
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lqfxpehqw iudqfklvhhv pd| xqghu0lqyhvw lq fdslwdo htxlsphqw iru ihdu wkh| zloo qrw eh deoh

wr uhfdswxuh wkhlu lqyhvwphqw zkhq wkh| duh uhsodfhg1 Vhfrqg/ wkh vxqn frvwv pd| kdyh wr eh

lqfxuuhg djdlq dqg djdlq dv wkh lqfxpehqw iudqfklvhh lv uhsodfhg zklfk lv vrfldoo| zdvwhixo1

Dqg wklug/ wkh suhvhqfh ri vxqn frvwv eldvhv wkh elgglqj lq idyru ri wkh lqfxpehqw iudqfklvhh

zkr pd| rxwelg lwv ulydov lq vslwh ri ehlqj ohvv surgxfwlyho| h!flhqw dqg h{shfwlqj orzhu

sur�wv1

Ghpvhw} +4<9;, dqg Srvqhu +4<:5, dqwlflsdwhg wkh �uvw srlqw e| ghvfulelqj ydulrxv zd|v

dffruglqj wr zklfk lqfxpehqw iudqfklvhhv fdq eh frpshqvdwhg iru wkhlu fdslwdo lqyhvwphqwv/

dqg wkh vhfrqg srlqw e| uhpdunlqj wkdw lqfxpehqw iudqfklvhh*v fdslwdo lqyhvwphqwv fdq eh

wudqvihuuhg iurp rqh lqfxpehqw iudqfklvhh wr wkh qh{w wr plqlpl}h vrfldo lqh!flhqf|1 Krz0

hyhu/ Zlooldpvrq +4<:9, srlqwhg wr wkh gl!fxowlhv dvvrfldwhg zlwk wkhvh vfkhphv hvshfldoo|

zkhq fdslwdo lqyhvwphqwv duh kljko| vshfl�f15; Kh frqfoxghg wkdw lq wkrvh lqgxvwulhv zkhuh

dvvhwv duh jhqhudoo| ohvv vshfl�f vxfk dv orfdo vhuylfh dluolqhv/ srvwdo gholyhu|/ dqg wuxfnlqj/

iudqfklvh elgglqj pd| eh d vdwlvidfwru| vroxwlrq/ exw lq rwkhu lqgxvwulhv vxfk dv xwlolw| vhu0

ylfhv +jdv/ zdwhu/ hohfwulflw|/ whohskrqh,/ gluhfw uhjxodwlrq lv olnho| wr shuirup dw ohdvw dv zhoo

dv iudqfklvh elgglqj1

Dq lqvljkw wkdw fdq eh jdlqhg iurp rxu dssurdfk lv wkdw dorqj wkh htxloleulxp sdwk/ wkh

lqfxpehqw iudqfklvhh pd| +h!flhqwo|, uhwdlq wkh olfhqvh iru orqj shulrgv ri wlph1 Wkxv/ wkh

�uvw wzr sureohpv deryh qhhg qrw lpso| juhdw orvvhv ri vrfldo zhoiduh1

Uhjduglqj wkh wklug sureohp deryh/ lw lv srvvleoh wr uhvwruh wkh elgglqj sdulw| ehwzhhq wkh

lqfxpehqw iudqfklvhh dqg ulydo �upv e| frpshqvdwlqj �upv iru wkhlu fdslwdo lqyhvwphqwv1 Lq

pdq| fdvhv/ wkh vwdwh lv ru fdq eh wkh rzqhu ri doo fdslwdo htxlsphqw1 Lw lv dovr lpsruwdqw wr

hpskdvl}h wkdw hyhq li elgglqj sdulw| lv ylrodwhg/ wkhq dv orqj dv wklv ylrodwlrq lv qrw vr odujh

dv wr holplqdwh doo h�hfwlyh frpshwlwlrq dqg ghvwur| wkh lqfxpehqw iudqfklvhh*v lqfhqwlyhv

wr surylgh kljk txdolw| vhuylfh/ d vx!flhqwo| whfkqrorjlfdoo| vxshulru ulydo pd| vwloo rxwelg

wkh lqfxpehqw iudqfklvhh1 Wkh lghd ri frqwhvwdeoh olfhqvlqj lv urexvw wr wkh suhvhqfh ri vxfk

wudqvdfwlrq frvwv dv orqj dv wkh| duh qrw wrr odujh1

5;Zlooldpvrq +4<:9, dovr hoderudwhg rq wkh gl!fxowlhv ri fruuhfwo| phdvxulqj fdslwdo lqyhvphqwv1 Wkhvh

frqfhuqv srvh ohvv ri d sureohp li �upv duh dssur{lpdwho| ulvn qhxwudo dqg wkh uhjxodwru revhuyhv dq dssur{0

lpdwho| xqeldvhg vljqdo derxw lwv fdslwdo lqyhvwphqw1
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81 Frqfoxvlrq

Wkh dqdo|vlv suhvhqwhg khuh dujxhv iru wkh srwhqwldo ehqh�wv ri frqwhvwdeoh olfhqvlqj lq

qdwxudo prqrsro| hqylurqphqwv zkhuh txdolw| lv revhuydeoh exw qrw yhul�deoh1 Zh vkrxog

hpskdvl}h wkdw rxu sxusrvh lv qrw wr ghihqg �pdunhwv� djdlqvw �uhjxodwlrq/� exw udwkhu wr

frqvlghu d srvvleoh uhirup ri uhjxodwru| srolf| lq d gluhfwlrq wkdw fdoov iru pruh frpshwlwlrq

dqg ohvv gluhfw lqyroyhphqw rq sduw ri wkh uhjxodwru1 Zh fhuwdlqo| gr qrw lqwhqg jlylqj

xs uhjxodwlrq dowrjhwkhu1 Zh krsh wkdw uhiudplqj wkh dujxphqw ehwzhhq wkh �Fklfdjr

dssurdfk� dqg Zlooldpvrq +4<:9, lq wkh frqwh{w ri d vshfl�f irupdo prgho khosv foduli|

vrph ri wkh edvlf lghdv dqg vxjjhvwv vrph gluhfwlrqv iru ixuwkhu uhvhdufk1
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Dsshqgl{

Surri ri wkh Sursrvlwlrq1 Zh �uvw ghvfuleh wkh vxejdph shuihfw htxloleulxp dqg wkhq

suryh lw lv jhqhulfdoo| xqltxh1 Uhfdoo wkdw wkh vwdwhphqw �elg K� vkrxog eh lqwhusuhwhg dv

�elg wkh kljkhvw lqwhjhu pxowlsoh ri 6 vpdoohu ru htxdo wr K�� Frqvlghu wkh iroorzlqj sur�oh ri

vwudwhjlhv= Wkh lqfxpehqw iudqfklvhh surylghv kljk txdolw| vhuylfh lq hyhu| shulrg1 Zkhqhyhu

fkdoohqjhg/ dq lqfxpehqw iudqfklvhh wkdw kdv dozd|v surylghg kljk txdolw| vhuylfh pdwfkhv

dq| elg wkdw lv htxdo ru ehorz wkh glvfrxqwhg vxp ri sd|r�v iurp surylglqj kljk txdolw|

vhuylfh wdnlqj wkh frvw ri elgglqj/ ru

�

� n >

"[
�'�

�
�

� n o

��
Z|n� E@|n� c ^M� c

lqwr dffrxqw1 Lq fdvh d kljkhu elg lv vxeplwwhg/ wkh lqfxpehqw iudqfklvhh ghfolqhv wr elg1

Dq lqfxpehqw iudqfklvhh wkdw kdv surylghg orz txdolw| vhuylfh lq wkh odvw shulrg uhvsrqgv

wr dq| fkdoohqjh wkdw lv htxdo ru ehorz wkh kljkhvw lqwhjhu pxowlsoh ri 6 htxdo ru ehorz

�

� n >
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�'�

�
�

� n o

��
Z|n� E@|n� c ^M��6

e| elgglqj wkh vpdoohvw lqwhjhu pxowlsoh ri6 deryh lw/ dqg ghfolqhv wr uhvsrqg wr kljkhu elgv1

Ulydo �upv* vwudwhjlhv duh dv iroorzv1 Li wkh lqfxpehqw iudqfklvhh surylghg orz txdolw| vhuylfh

lq dq| shulrg |c wkhq wkh ulydo �up wkdw dsshduv dw wkh hqg ri shulrg | elgv dq dprxqw wkdw lv

htxdo wr wkh glvfrxqwhg vxp ri sd|r�v iurp surylglqj kljk txdolw| vhuylfh wdnlqj wkh frvw ri

elgglqj lqwr dffrxqw1 Ulydo �upv ghfolqh wr elg rwkhuzlvh1 Qrwh wkdw dorqj wkh htxloleulxp

sdwk/ lqfxpehqw iudqfklvhhv dozd|v surylgh kljk txdolw| vhuylfh dqg duh qhyhu fkdoohqjhg1

Lw lv hdv| wr yhuli| wkdw wklv lv lqghhg d vxejdph shuihfw htxloleulxp1 Wkh wlh euhdnlqj uxoh

hpsor|hg e| wkh uhjxodwru lpsolhv wkdw wkh lqfxpehqw iudqfklvhh lv lpphgldwho| uhsodfhg li

lw hyhu surylghv orz txdolw| vhuylfh1 UU4 lpsolhv wkdw wkh lqfxpehqw iudqfklvhh lv vx!flhqwo|

iruzdug orrnlqj wr suhihu wkh glvfrxqwhg vxp ri sd|r�v dvvrfldwhg zlwk frqwlqxlqj wr surylgh

kljk txdolw| vhuylfh wr wkh sd|r� lw frxog jhw e| ghyldwlqj dqg surylglqj orz txdolw| vhuylfh1

Lw lv vwudljkwiruzdug wr yhuli| wkdw ulydo �upv* vwudwhjlhv duh rswlpdo dv zhoo1

Wkh surri ri xqltxhqhvv iroorzv iurp wkh qh{w wzr ohppdv1

Ohppd 41 Jhqhulfdoo|/ lq hyhu| vxejdph shuihfw htxloleulxp/ dq lqfxpehqw iudqfklvhh lv

vxffhvvixoo| fkdoohqjhg dqg uhsodfhg dw wkh hqg ri dq| shulrg lq zklfk lw surylghg orz txdolw|

vhuylfh1
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Surri1 Il{ d vxejdph shuihfw htxloleulxp +VSH,1 Vxssrvh wkdw dw vrph shulrg |/ wkh

lqfxpehqw iudqfklvhh/ ghqrwhg �c surylghg orz txdolw| vhuylfh1 Ghqrwh wkh ulydo �up wkdw

dsshduv dw wkh hqg ri wkh shulrg e| �1 Ghqrwh wkh VSH glvfrxqwhg vxp ri sd|r�v wkh

lqfxpehqw iudqfklvhh h{shfwv wr jhw iurp shulrg |n � rqzdugv li lw vxffhhgv lq ghwhuulqj ru

ghihdwlqj wkh fkdoohqjhu lq shulrg | e| Z�
|n�� Vlploduo|/ ohw Z�

|n� ghqrwh wkh VSH glvfrxqwhg

vxp ri sd|r�v wkdw wkh ulydo �up lq shulrg | h{shfwv wr jhw iurp shulrg |n � rqzdugv li lw

vxffhhgv lq zlqqlqj wkh olfhqvh1 Qrwh wkdw vlqfh wkh lqfxpehqw iudqfklvhh lq shulrg | n �

fdq dozd|v surylgh orz txdolw| vhuylfh lq shulrg | n � dqg ghfolqh wr uhvsrqg wr fkdoohqjhv

wkhuhdiwhu/ erwk Z�
|n�c Z

�
|n� : f�

Zh vkrz wkdw Z�
|n� � Z�

|n�� Qrwh wkdw lq wklv fdvh/ vlqfh wkh uhjxodwru*v wlh0euhdnlqj uxoh

idyruv wkh ulydo �up �/ wklv lpsolhv wkdw � fdq ghihdw wkh lqfxpehqw iudqfklvhh e| elgglqj

qr pruh wkdq wkh kljkhvw lqwhjhu pxowlsoh ri 6 vpdoohu ru htxdo wr �

�n>
Z�
|n� dqg jhqhulfdoo|

rewdlq d srvlwlyh sd|r�1 Wkhuhiruh/ li Z�
|n� � Z�

|n�c wkhq � zloo vxffhvvixoo| fkdoohqjh dqg

uhsodfh wkh lqfxpehqw iudqfklvhh � lq wkh VSH1

Zh vkrz wkdw wkhuh lv d vwudwhj| iru � xqghu zklfk Z
�
|n� � Z�

|n�� Lq d VSH/ vlqfh elgglqj

lv frvwo|/ li d elg lv vxeplwwhg/ wkhq lw lv vxffhvvixo1 Zh fdq wkhuhiruh glvwlqjxlvk ehwzhhq

wkh iroorzlqj wzr fdvhv= +4, Wkhuh h{lvwv vrph shulrg A � | zkhuh dorqj wkh VSH sdwk/ � lv

rxwelgghq dqg orvhv wkh iudqfklvh/ dqg +5, � lv qhyhu rxwelgghq rq wkh VSH sdwk diwhu dqg

lqfoxglqj shulrg |1

Frqvlghu fdvh +4, �uvw1 Vlqfh li A ' |c wkhq dorqj wkh VSH sdwk � rxwelgv � dw |c zh

pd| dvvxph wkdw A : |� Qrz/ � nqrzv wkdw li lw uhwdlqv wkh olfhqvh xs wr shulrg A � �/ wkhq

vwduwlqj iurp shulrg A rqzdugv/ lw fdq h{shfw d odujhu ru htxdo ixwxuh glvfrxqwhg vxp ri

sd|r�v wkdq � ehfdxvh lw fdq surylgh wkh vdph txdolw| vhuylfh dv � grhv lq shulrg A dqg lw

pd| uhwdlq wkh olfhqvh diwhu A dv zhoo1 Wkhuhiruh/ li fkdoohqjhg dw wkh hqg ri shulrg A � �/

� zrxog eh zloolqj wr elg dw ohdvw dv pxfk dv � zrxog lq rughu wr uhwdlq wkh olfhqvh1 E|

Dvvxpswlrq 4/ wkh ulydo �up wkdw dsshduv lq shulrg A � � h{shfwv d ixwxuh glvfrxqwhg sd|r�

wkdw ghshqgv rqo| rq krz lw lwvhoi shuirupv zkloh lw krogv wkh iudqfklvh1 Lq sduwlfxodu/ lw lv

lqgl�huhqw ehwzhhq elgglqj djdlqvw � ru �� Frqvhtxhqwo|/ wkh ulydo �up wkdw dsshduv lq shulrg

A � � zloo +vxffhvvixoo|, rxwelg � rqo| li lw zloo dovr vxffhvvixoo| rxwelg �� Wkhuhiruh/ lw pxvw

eh wkh fdvh wkdw Z�
A3� � Z�

A3�� Uhshdwlqj wkh vdph dujxphqw iru shulrg A � 2 lpsolhv wkdw

Z
�
A32 � Z�

A32� Uhshdwlqj wkh vdph dujxphqw A � |� � pruh wlphv/ lpsolhv wkdw lw pxvw dovr

eh wkh fdvh wkdw Z�
|n� � Z�

|n��
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Frqvlghu qrz fdvh +5,1 E| dvvxpswlrq/ � lv qrw rxwelgghq dorqj wkh VSH sdwk1 Lq

sduwlfxodu/ rq wkh VSH sdwk/ � krogv wkh iudqfklvh lq shulrg | n & n �� Vxssrvh qrz wkdw �

rxwelgv � lq shulrg | dqg wkhq dgrswv wkh vdph vwudwhj| wkdw � xvhv iurp wlph |n� rqzdugv1

Li � vxuylyhv xqfkdoohqjhg wr shulrg |n &n�c wkhq vlqfh lw dgrswhg �*v vwudwhj|/ wkh sod|huv*

erxqghg uhfdoo lpsolhv wkdw � zloo eh wuhdwhg wkhuhdiwhu qr zruvh wkdq � zrxog/ dqg wkxv

Z
�
|n&n� ' Z�

|n&n�1 Wkh edfnzdugv lqgxfwlrq dujxphqw suhvhqwhg lq fdvh +4, deryh fdq eh

wkhq uh0dssolhg wr lpso| wkdw Z�
|n� ' Z�

|n�� Wkhuhiruh/ wr frpsohwh wkh surri ri wkh ohppd/

zh pxvw vkrz wkdw � zloo lqghhg qrw eh fkdoohqjhg ehwzhhq shulrgv |n� dqg |n &� Wklv wrr

lv vkrzq e| edfnzdugv lqgxfwlrq1 Frqvlghu shulrg | n &c dqg vxssrvh wkdw � kdv qrw ehhq

fkdoohqjhg ehwzhhq shulrgv | n � dqg | n & � �� Li � ghihdwv wkh ulydo �up dw | n &c wkhq/

ehfdxvh ri wkh sod|huv* erxqghg uhfdoo/ lw fdq h{shfw wr eh wuhdwhg qr zruvh wkdq � zrxog

wkhuhdiwhu/ dqg wkxv Z�
|n&n� ' Z�

|n&n�1 � zrxog wkhuhiruh eh zloolqj wr elg dv pxfk dv � zrxog

lq rughu wr ghihdw wkh ulydo �up dw | n &� E| Dvvxpswlrq 4/ wkh ulydo �up wkdw dsshduv lq

shulrg |n & h{shfwv d ixwxuh glvfrxqwhg sd|r� wkdw ghshqgv rqo| rq krz lw lwvhoi shuirupv

zkloh rshudwlqj wkh iudqfklvh1 Lq sduwlfxodu/ lw lv lqgl�huhqw ehwzhhq elgglqj djdlqvw � ru ��

E| dvvxpswlrq/ rq wkh VSH sdwk/ wkh ulydo �up dw | n & uhiudlqhg iurp elgglqj djdlqvw �c

wkhuhiruh/ lw pxvw dovr uhiudlq iurp elgglqj djdlqvw �1 Exw wklv lpsolhv wkdw � dqg � h{shfw wkh

vdph ixwxuh glvfrxqwhg sd|r� vwduwlqj iurp shulrg | n &c dqg wkxv Z�
|n& ' Z�

|n&� Uhshdwlqj

wkh vdph dujxphqw &�� pruh wlphv lpsolhv wkdw � zrxog qrw eh fkdoohqjhg dq|wlph ehwzhhq

shulrgv |n � dqg |n &�

Ohppd 51 Jhqhulfdoo|/ lq hyhu| vxejdph shuihfw htxloleulxp/ dq lqfxpehqw iudqfklvhh lv

qrw fkdoohqjhg +ru uhsodfhg, dw wkh hqg ri d shulrg lq zklfk lw surylghg kljk txdolw| vhuylfh1

Surri1 Wkh surri lv vlplodu wr wkh surri ri wkh suhylrxv ohppd1 Il{ d vxejdph shuihfw

htxloleulxp +VSH, dqg d wlph |� Uhfdoo wkh gh�qlwlrqv ri Z�
|n� dqg Z

�
|n� iurp wkh surri ri

wkh suhylrxv ohppd1 Vxssrvh wkdw frqwudu| wr zkdw lv fodlphg/ wkh lqfxpehqw iudqfklvhh �

dw | lv vxffhvvixoo| fkdoohqjhg dqg uhsodfhg e| d ulydo �up � dw wkh hqg ri d shulrg zkhuh lw

surylghg kljk txdolw| vhuylfh1 E| dvvxpswlrq/ wkh lqfxpehqw iudqfklvhh dw | lv idyruhg e|

wkh uhjxodwru*v wlh0euhdnlqj uxoh1 Wkhuhiruh wkh idfw wkdw � lv vxffhvvixoo| fkdoohqjhg lpsolhv

wkdw lw pxvw eh wkh fdvh wkdw Z
�
|n� : Z�

|n�� Zh vkrz wkdw wklv fdqqrw eh dqg rewdlq d

frqwudglfwlrq1 Wkh surri lv lghqwlfdo wr wkh rqh jlyhq lq wkh suhylrxv ohppd zlwk wkh urohv

ri � dqg � uhyhuvhg1
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Surri ri wkh Wkhruhp1 Wkh surri lv vlplodu wr wkh surri ri wkh Wkhruhp 41 Zh �uvw

ghvfuleh wkh vxejdph shuihfw htxloleulxp dqg wkhq suryh wkdw lw lv jhqhulfdoo| xqltxh1 Uhfdoo

wkdw wkh vwdwhphqw �elg K� vkrxog eh lqwhusuhwhg dv �elg wkh kljkhvw lqwhjhu pxowlsoh ri 6

vpdoohu ru htxdo wr K�� Frqvlghu wkh iroorzlqj sur�oh ri vwudwhjlhv= Wkh lqfxpehqw iudqfklvhh

surylghv kljk txdolw| vhuylfh lq hyhu| shulrg/ dqg lq hyhu| shulrg/ lqyhvwv lq pdlqwdlqlqj

lwv whfkqrorjlfdo frpshwlwlyhqhvv1 Zkhqhyhu fkdoohqjhg/ dq lqfxpehqw iudqfklvhh wkdw kdv

dozd|v surylghg kljk txdolw| vhuylfh pdwfkhv dq| elg wkdw lv htxdo ru ehorz wkh glvfrxqwhg

vxp ri sd|r�v iurp surylglqj kljk txdolw| vhuylfh wdnlqj wkh frvw ri elgglqj dv zhoo dv wkh

frvw ri pdlqwdlqlqj whfkqrorjlfdo frpshwlwlyhqhvv/ ru

�

� n >

"[
�'�

�
�

� n o

��
dZ|n� E@|n� c ^M�� S|n� o c

lqwr dffrxqw1 Lq fdvh d kljkhu elg lv vxeplwwhg/ wkh lqfxpehqw iudqfklvhh ghfolqhv wr elg1

Dq lqfxpehqw iudqfklvhh wkdw kdv surylghg orz txdolw| vhuylfh lq wkh odvw shulrg uhvsrqgv

wr dq| fkdoohqjh wkdw lv htxdo ru ehorz wkh kljkhvw lqwhjhu pxowlsoh ri 6 htxdo ru ehorz

�

� n >

"[
�'�

�
�

� n o

��
dZ|n� E@|n� c ^M�� S|n� o�6

e| elgglqj wkh vpdoohvw lqwhjhu pxowlsoh ri6 deryh lw/ dqg ghfolqhv wr uhvsrqg wr kljkhu elgv1

Ulydo �upv* vwudwhjlhv duh dv iroorzv1 Ulydov wkdw kdyh wkh vdph whfkqrorjlfdo fdsdelolw| dv

wkh lqfxpehqw iudqfklvhh elg dq dprxqw wkdw lv htxdo wr wkh glvfrxqwhg vxp ri sd|r�v iurp

surylglqj kljk txdolw| vhuylfh wdnlqj wkh frvw ri elgglqj dv zhoo dv wkh frvw ri pdlqwdlqlqj

whfkqrorjlfdo frpshwlwlyhqhvv lqwr dffrxqw li wkh lqfxpehqw surylghg orz txdolw| vhuylfh/ dqg

ghfolqh wr elg rwkhuzlvh1 Ulydov zlwk vxshulru whfkqrorjlhv elg 6 deryh wkdw +dqg zlq wkh

olfhqvh lq htxloleulxp,1 Dorqj wkh htxloleulxp sdwk/ lqfxpehqw iudqfklvhhv dozd|v surylgh

kljk txdolw| vhuylfh dqg lqyhvw lq lpsurylqj wkhlu whfkqrorjlfdo fdsdelolw|1 Wkh| duh qhyhu

uhsodfhg1

Lw lv hdv| wr yhuli| wkdw wklv lv lqghhg d vxejdph shuihfw htxloleulxp1 Li wkh lqfxpehqw

iudqfklvhh hyhu surylghv orz txdolw| vhuylfh/ wkhq d ulydo �up/ wkdw lv dw ohdvw dv htxdoo|

whfkqrorjlfdoo| dgydqfhg/ elgv iru wkh olfhqvh dqg zlqv vlqfh lw lv idyruhg e| wkh uhjxodwru*v

wlh0euhdnlqj uxoh1 Li wkh lqfxpehqw iudqfklvhh hyhu idlov wr lqyhvw lq lpsurylqj lwv whfkqrorjl0

fdo fdsdelolw|/ wkhq d whfkqrorjlfdoo| vxshulru ulydo �up dsshduv/ rxwelgv wkh lqfxpehqw dqg

zlqv wkh olfhqvh1 UU4W lpsolhv wkdw wkh lqfxpehqw iudqfklvhh lv vx!flhqwo| iruzdug orrnlqj

wr suhihu wkh glvfrxqwhg vxp ri sd|r� dvvrfldwhg zlwk frqwlqxlqj wr surylgh kljk txdolw|
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vhuylfh dqg lqyhvwlqj lq lpsurylqj lwv whfkqrorjlfdo fdsdelolw|/ wr wkh sd|r� lw frxog jhw e|

ghyldwlqj dqg surylglqj orz txdolw| vhuylfh/ ru idlolqj wr lqyhvw lq lpsurylqj lwv whfkqrorjlfdo

fdsdelolw|1

Wkh surri ri xqltxhqhvv iroorzv iurp wkh qh{w ohppd1

Ohppd 61 Lq hyhu| vxejdph shuihfw htxloleulxp/ d �up wkdw kdv vxshulru whfkqrorj| dozd|v

rxwelgv d �up zlwk lqihulru whfkqrorj|1

Surri1 Il{ d vxejdph shuihfw htxloleulxp +VSH,1 Vxssrvh wkdw dw vrph shulrg |/ dq lq0

fxpehqw iudqfklvhh � zlwk whfkqrorj| @ idfhv d ulydo �up � zlwk vxshulru whfkqrorj|1 Dv lq

wkh surri ri Ohppd 4/ ghqrwh wkh VSH glvfrxqwhg sd|r� wkh lqfxpehqw iudqfklvhh � h{shfwv

wr jhw iurp shulrg |n � rqzdugv li lw vxffhhgv lq ghwhuulqj ru rxwelgglqj wkh ulydo �up � lq

shulrg | e| Z�
|n�� Vlploduo|/ ohw Z

�
|n� ghqrwh wkh VSH glvfrxqwhg sd|r� wkdw wkh fkdoohqjhu

�up � h{shfwv wr jhw iurp shulrg | n � rqzdugv li lw vxffhhgv lq rxwelgglqj wkh lqfxpehqw

iudqfklvhh � dqg rewdlqlqj wkh olfhqvh wr rshudwh wkh iudqfklvh1 Dv ehiruh/ qrwh wkdw vlqfh

wkh lqfxpehqw iudqfklvhh lq shulrg |n � fdq surylgh orz txdolw| vhuylfh lq shulrg |n � dqg

ghfolqh wr uhvsrqg wr fkdoohqjhv/ erwk Z�
|n�c Z

�
|n� : f� Zh vkrz wkdw Z�

|n� : Z�
|n�� Qrwh wkdw

wklv lpsolhv wkdw � fdq ghihdw � e| elgglqj qr pruh wkdq wkh kljkhvw lqwhjhu pxowlsoh ri 6

vpdoohu ru htxdo wr �

�n>
Z�
|n� n6c dqg vwloo jhqhulfdoo| rewdlq d srvlwlyh sd|r�1 Wkhuhiruh/ li

Z
�
|n� : Z�

|n�/ wkhq � zloo vxffhvvixoo| fkdoohqjh dqg uhsodfh wkh lqfxpehqw iudqfklvhh �1

Zh vkrz wkdw wkhuh lv d vwudwhj| iru wkh ulydo �up � dw | xqghu zklfk Z
�
|n� : Z�

|n�� Wkh

surri lv doprvw lghqwlfdo wr wkh rqh jlyhq lq Ohppd 4 dqg lv wkhuhiruh qrw uhsurgxfhg1 Wkh

rqo| gl�huhqfhv ehwzhhq wklv surri dqg wkh rqh jlyhq ehiruh duh wkdw +4, khuh/ ehfdxvh ri �*v

whfkqrorjlfdo vxshulrulw|/ zh rewdlq vwulfw dv rssrvhg wr zhdn lqhtxdolwlhv/ dqg +5, khuh/ zh

qhhg wr uho| rq Dvvxpswlrq 6 +prqrwrqlflw|, lqvwhdg ri dqrq|plw| wr jxdudqwhh wkdw diwhu

d vx!flhqwo| orqj klvwru|/ � dqg � zloo eh wuhdwhg htxdoo| e| doo ixwxuh ulydo �upv1

D vlplodu dujxphqw dssolhv zkhq wkh fkdoohqjhu �up � lv whfkqrorjlfdoo| lqihulru wr wkh

lqfxpehqw �1 Krzhyhu/ lq wklv fdvh/ ehfdxvh ri wkh frvw ri elgglqj/ dorqj wkh htxloleulxp

sdwk � zrxog qrw elg iru wkh olfhqvh1 Wklv frpsohwhv wkh surri ri wkh ohppd1

Wr frpsohwh wkh surri ri wkh wkhruhp/ qrwh wkdw Ohppdv 4 dqg 5 deryh vwloo dsso| khuh

zlwk wkh txdol�fdwlrq wkdw rqo| lqfxpehqwv dqg ulydov wkdw kdyh wkh vdph whfkqrorjlfdo

fdsdelolw| duh frqvlghuhg1
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Uhihuhqfhv

Edxpro/ Z1 M1/ M1 F1 Sdq}du/ dqg U1 G1 Zloolj +4<;5, Frqwhvwdeoh Pdunhwv dqg Lqgxvwu|

Vwuxfwxuh/ Kdufrxuw Eudfh Mrydqrylfk/ Qhz \run1

Ghpvhw}/ K1 +4<9;, �Zk| uhjxodwh xwlolwlhvB� Mrxuqdo ri Odz dqg Hfrqrplfv 44/ 880991

Nohlq/ E1 dqg N1 E1 Oh"hu +4<;4, �Wkh uroh ri pdunhw irufhv lq dvvxulqj frqwudfwxdo shu0

irupdqfh/� Mrxuqdo ri Srolwlfdo Hfrqrp| ;</ 94809741

Od�rqw/ M10M1/ dqg M1 Wluroh +4<;:, �Dxfwlrqlqj lqfhqwlyh frqwudfwv/� Mrxuqdo ri Srolwlfdo

Hfrqrp| <8/ <540<681

Od�rqw/ M10M1/ dqg M1 Wluroh +4<;;, �Uhshdwhg dxfwlrqv ri lqfhqwlyh frqwudfwv/ lqyhvwphqw/

dqg elgglqj sdulw|/� UDQG Mrxuqdo ri Hfrqrplfv 4</ 849086:1

Od�rqw/ M10M1/ dqg M1 Wluroh +4<<4, �Surylvlrq ri txdolw| dqg srzhu ri lqfhqwlyh vfkhphv

lq uhjxodwhg lqgxvwulhv/� lq Htxloleulxp Wkhru| dqg Dssolfdwlrqv +Surfhhglqjv ri wkh

Vl{wk Lqwhuqdwlrqdo V|psrvlxp lq Hfrqrplf Wkhru| dqg Hfrqrphwulfv,/ hgv1/ M1 Jde0

v}hzlf} dqg D1 Pdv0Frohoo/ Fdpeulgjh Xqlyhuvlw| Suhvv1

Od�rqw/ M10M1/ dqg M1 Wluroh +4<<7, D Wkhru| ri Lqfhqwlyhv lq Surfxuhphqw dqg Uhjxodwlrq/

Wkh PLW Suhvv/ Fdpeulgjh/ PD1

PfDihh/ S1 U1/ dqg M1 PfPloodq +4<;:, �Elgglqj iru djhqf| frqwudfwv/� UDQG Mrxuqdo ri

Hfrqrplfv 4;/ 5<9063:1

Rveruqh/ P1 M1 dqg D1 Uxelqvwhlq +4<<3, Edujdlqlqj dqg Pdunhwv/ Dfdghplf Suhvv/ Vdq

Glhjr/ FD1

Srvqhu/ U1 +4<:5, �Wkh dssursuldwh vfrsh ri uhjxodwlrq lq wkh fdeoh whohylvlrq lqgxvwu|�

Wkh Ehoo Mrxuqdo ri Hfrqrplfv dqg Pdqdjhphqw Vflhqfh 6/ <;045<1

Ulrugdq/ P1 K1 dqg G1 H1 P1 Vdsslqjwrq +4<;:, �Dzduglqjprqrsro| iudqfklvhv/� Dphulfdq

Hfrqrplf Uhylhz ::/ 6:806;:1

Ulrugdq/ P1 K1 dqg G1 H1 P1 Vdsslqjwrq +4<;<, �Vhfrqg Vrxuflqj/� UDQG Mrxuqdo ri

Hfrqrplfv 53/ 7408;1

57



Uxelqvwhlq/ D1 dqg D1 Zrolqvn| +4<<3, �Ghfhqwudol}hg wudglqj/ vwudwhjlf ehkdylru/ dqg wkh

Zdoudvldq rxwfrph/� Uhylhz ri Hfrqrplf Vwxglhv 8:/ 960:;1

Vwljohu/ J1 M1 +4<9;, Wkh Rujdql}dwlrq ri Lqgxvwu|1 Krphzrrg/ Loo1= Ulfkdug G1 Luzlq1

Zlooldpvrq/ R1 H1 +4<:9/ 4<;8, �Iudqfklvh elgglqj iru qdwxudo prqrsrolhv � lq jhqhudo dqg

zlwk uhvshfw wr FDWY/� Ehoo Mrxuqdo ri Hfrqrplfv +4<:9, :/ :604371 Hoderudwhg dqg

uhsulqwhg lq Wkh Hfrqrplf Lqvwlwxwlrqv ri Fdslwdolvp/ Wkh Iuhh Suhvv/ Pdfploodq/ Qhz

\run +4<;8,1
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