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Devwudfw

Ndsodq dqg ]lqjdohv +TMH/ 4<<:, vwxg| wkh xqfrqglwlrqdo vhqvlwlylw|

ri lqyhvwphqw wr fdvk  rz lq d vwdwlf ghpdqg iru fdslwdo iudphzrun1 Lq

frqwudvw zh vwxg| wkh vhqvlwlylw| ri lqyhvwphqw wr fdvk  rz frqglwlrqdo

rq phdvxuhv ri t lq dq dgmxvwphqw frvwv iudphzrun1 Wklv lv pruh forvho|

uhodwhg wr wkh hpslulfdo olwhudwxuh rq lqyhvwphqw dqg �qdqflqj frqvwudlqwv1
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41 Lqwurgxfwlrq

Ndsodq dqg ]lqjdohv +4<<:, vwxg| wkh vhqvlwlylw| ri lqyhvwphqw wr wkh dydlodelolw|

ri lqwhuqdo �qdqfh iru �upv wkdw idfh gl�huhqw frvw suhpld iru h{whuqdo �qdqfh/ lq

d rqh0shulrg prgho zlwk qr frvwv ri dgmxvwlqj wkh fdslwdo vwrfn1 Lq wklv iudphzrun

lqyhvwphqw lv fkrvhq vr wkdw wkh pdujlqdo uhyhqxh surgxfw ri fdslwdo lv htxdwhg

zlwk wkh xvhu frvw ri fdslwdo/ l1h1 wkh uhohydqw �uvw rughu frqglwlrq lv wkh wudgl0

wlrqdo cqhrfodvvlfdo* pdujlqdo surgxfwlylw| frqglwlrq wkdw ghvfulehv wkh ghpdqg

iru fdslwdo lq d vwdwlf iudphzrun +fi1 Mrujhqvrq/ 4<96,1 Ndsodq dqg ]lqjdohv

+4<<:, vkrz wkdw lqyhvwphqw pd| eh pruh vhqvlwlyh wr wkh dydlodelolw| ri lqwhuqdo

ixqgv iru �upv wkdw idfh d orzhu frvw suhplxp iru h{whuqdo ixqgv/ li wkh pdujlqdo

uhyhqxh surgxfw ri fdslwdo lv vx!flhqwo| frqyh{1

Zklovw lqwhuhvwlqj/ wklv dqdo|vlv lv idu uhpryhg iurp wkh iudphzrun ri prvw hp0

slulfdo vwxglhv ri lqyhvwphqw dqg �qdqflqj frqvwudlqwv/ lq wkh wudglwlrq ri Id}}dul/

Kxeedug dqg Shwhuvhq +4<;;,1 Wkhvh vwxglhv w|slfdoo| uhjuhvv d phdvxuh ri lqyhvw0

phqw rq d phdvxuh ri t dv zhoo dv d phdvxuh ri fdvk  rz/ l1h1 wkh| hvwlpdwh wkh

vhqvlwlylw| ri lqyhvwphqw wr fdvk  rz frqglwlrqdo rq t ru/ lq vrph fdvhv/ d zlghu

vhw ri frqwuro yduldeohv1 Wkhvh hpslulfdo vshfl�fdwlrqv uhfrjqlvh wkdw/ hyhq lq wkh

devhqfh ri �qdqflqj frqvwudlqwv/ lqyhvwphqw lv olnho| wr eh vxemhfw wr dgmxvwphqw

frvwv wkdw suhyhqw wkh fdslwdo vwrfn dgmxvwlqj frqwlqxrxvo| wr pdlqwdlq htxdolw|

ehwzhhq wkh pdujlqdo uhyhqxh surgxfw dqg xvhu frvw ri fdslwdo1 Wkh uhohydqw �uvw

rughu frqglwlrq lq d prgho zlwk vwulfwo| frqyh{ dgmxvwphqw frvwv lv wkdw zklfk

htxdwhv wkh pdujlqdo frvwv ri dq dgglwlrqdo xqlw ri lqyhvwphqw zlwk wkh vkdgrz
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ydoxh ri dq dgglwlrqdo xqlw ri lqvwdoohg fdslwdo +vhh/ iru h{dpsoh/ Deho/ 4<;3,1 Qr0

wlfh wkdw wkh fxuydwxuh ri wkh pdujlqdo uhyhqxh surgxfw ri fdslwdo sod|v qr gluhfw

uroh lq wklv frqglwlrq1 Lqwhuhvwlqjo|/ wkh vshfldo fdvh ri wklv prgho wkdw gholyhuv

wkh olqhdu uhodwlrqvkls ehwzhhq lqyhvwphqw dqg t/ zklfk grplqdwhv wkh hpslulfdo

olwhudwxuh/ uhtxluhv pdujlqdo dgmxvwphqw frvwv wkdw duh olqhdu lq lqyhvwphqw1

Zh vwxg| wkh vhqvlwlylw| ri lqyhvwphqw wr wkh dydlodelolw| ri lqwhuqdo �qdqfh lq d

vlpsoh prgho zlwk txdgudwlf dgmxvwphqw frvwv1 Zh glvwlqjxlvk ehwzhhq wzr w|shv

ri frvw suhpld iru h{whuqdo ixqgv= d frvw suhplxp wkdw lv lqfuhdvlqj lq wkh ohyho ri

h{whuqdo �qdqfh xvhg> dqg d frvw suhplxp wkdw lv �{hg/ lqghshqghqw ri wkh ohyho

ri h{whuqdo �qdqfh xvhg1 Lq wkh iruphu fdvh wkhuh duh wzr �qdqfldo uhjlphv= dq

xqfrqvwudlqhg uhjlph lq zklfk lqyhvwphqw lv �qdqfhg lqwhuqdoo| dqg wkh vkdgrz

ydoxh ri fdslwdo/ ru pdujlqdo t/ uhpdlqv d vx!flhqw vwdwlvwlf iru fxuuhqw lqyhvwphqw>

dqg d frqvwudlqhg uhjlph lq zklfk h{whuqdo ixqgv duh wkh pdujlqdo vrxufh ri

�qdqfh/ dqg lqyhvwphqw glvsod|v h{fhvv vhqvlwlylw| wr zlqgidoo  xfwxdwlrqv lq wkh

dydlodelolw| ri lqwhuqdo ixqgv1 Lq wklv frqvwudlqhg uhjlph/ wkhuh lv d vwudljkwiruzdug

prqrwrqlf uhodwlrqvkls ehwzhhq wkh frqglwlrqdo lqyhvwphqw0fdvk  rz vhqvlwlylw|

dqg wkh vhyhulw| ri wkh fdslwdo pdunhw clpshuihfwlrq*/ dv phdvxuhg e| wkh vorsh

ri wkh frvw vfkhgxoh iru h{whuqdo ixqgv1 Wkdw lv/ li zh frqvlghu wzr rwkhuzlvh

lghqwlfdo �upv zlwk wkh vdph dgmxvwphqw frvw ixqfwlrq/ vxsso| ri lqwhuqdo ixqgv/

dqg pdujlqdo t/ wkh vhqvlwlylw| ri lqyhvwphqw wr d zlqgidoo lqfuhdvh lq fdvk  rz

zloo eh juhdwhu iru wkh �up wkdw idfhv d pruh vwhhso| vorslqj frvw ri h{whuqdo ixqgv

vfkhgxoh1

Lq wkh prgho zlwk d �{hg frvw suhplxp iru h{whuqdo �qdqfh/ wkhuh duh wkuhh
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�qdqfldo uhjlphv= dq xqfrqvwudlqhg uhjlph lq zklfk lqyhvwphqw lv �qdqfhg lqwhu0

qdoo|> d frqvwudlqhg uhjlph lq zklfk dydlodeoh lqwhuqdo ixqgv duh h{kdxvwhg exw

wkh �up fkrrvhv wr xvh qr h{whuqdo ixqgv> dqg dq h{whuqdo �qdqfh uhjlph lq zklfk

h{whuqdo ixqgv duh wkh pdujlqdo vrxufh ri �qdqfh1 Lq wklv fdvh/ li d �up lv lq

wkh frqvwudlqhg uhjlph/ lqyhvwphqw lqfuhdvhv groodu0iru0groodu zlwk vpdoo zlqgidoo

lqfuhdvhv lq fdvk  rz/ uhjdugohvv ri wkh vl}h ri wkh �{hg frvw suhplxp iru lqwhu0

qdo ixqgv1 Li d �up lv lq wkh h{whuqdo �qdqfh uhjlph/ lqyhvwphqw lv lqvhqvlwlyh

wr vpdoo zlqgidoo lqfuhdvhv lq fdvk  rz/ exw pd| eh lqfuhdvhg e| odujh fdvk  rz

vkrfnv wkdw vkliw lw lqwr d gl�huhqw uhjlph1 Lq wklv prgho zh jhw d zhdnhu uhvxow

wkdw/ li zh frqvlghu wzr rwkhuzlvh lghqwlfdo �upv zlwk wkh vdph dgmxvwphqw frvw

ixqfwlrq/ vxsso| ri lqwhuqdo ixqgv dqg pdujlqdo t/ wkh vhqvlwlylw| ri lqyhvwphqw wr

d zlqgidoo lqfuhdvh lq fdvk  rz zloo eh qr orzhu iru wkh �up wkdw idfhv d kljkhu

frvw suhplxp iru h{whuqdo �qdqfh/ dqg zloo eh vwulfwo| juhdwhu lq uhvsrqvh wr vrph

fdvk  rz vkrfnv1

Wkhvh uhvxowv lqglfdwh wkdw dw d jlyhq ohyho ri wkh vkdgrz ydoxh ri fdslwdo ru

pdujlqdo t/ rwkhuzlvh lghqwlfdo �upv zloo glvsod| +zhdno|, juhdwhu vhqvlwlylw| ri

lqyhvwphqw wr fdvk  rz li wkh| idfh d juhdwhu frvw suhplxp iru wkh xvh ri h{whuqdo

�qdqfh1 Zh dovr vwxg| wkh uhodwlrqvkls ehwzhhq pdujlqdo t dqg dyhudjh t lq wkhvh

prghov/ wr dvvhvv wkh h{whqw wr zklfk hpslulfdo vwxglhv pd| vxffhhg lq frqwuroolqj

iru yduldwlrq lq pdujlqdo t e| lqfoxglqj d vwdqgdug phdvxuh ri dyhudjh t/ lq wkh

suhvhqfh ri �qdqflqj frqvwudlqwv1 Lq wkh prgho zlwk d �{hg frvw suhplxp iru

h{whuqdo �qdqfh/ wkh htxdolw| ehwzhhq pdujlqdo t dqg dyhudjh t frqwlqxhv wr krog

xqghu wkh vdph frqglwlrqv ghulyhg e| Kd|dvkl +4<;5, lq wkh devhqfh ri �qdqflqj
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frqvwudlqwv1 Lq wklv prgho/ rwkhuzlvh lghqwlfdo �upv zloo wkhuhiruh glvsod| zhdno|

juhdwhu vhqvlwlylw| ri lqyhvwphqw wr fdvk  rz/ dw d jlyhq ohyho ri dyhudjh t/ li wkh|

idfh d kljkhu frvw suhplxp iru h{whuqdo ixqgv1 Lq wkh prgho zlwk dq lqfuhdvlqj

frvw suhplxp iru h{whuqdo �qdqfh/ krzhyhu/ wkh htxdolw| ehwzhhq pdujlqdo t dqg

dyhudjh t euhdnv grzq1

Wkh uhpdlqghu ri wkh sdshu lv rujdqlvhg dv iroorzv1 Vhfwlrq 5 uhylhzv wkh

vhqvlwlylw| ri lqyhvwphqw wr zlqgidoo  xfwxdwlrqv lq fdvk  rz lq d vwdwlf ghpdqg iru

fdslwdo iudphzrun/ dqg looxvwudwhv wkh uhvxow kljkoljkwhg e| Ndsodq dqg ]lqjdohv

+4<<:,1 Vhfwlrq 6 rxwolqhv rxu edvlf prgho zlwk frqyh{ dgmxvwphqw frvwv dqg

glvfxvvhv wkh vhqvlwlylw| ri lqyhvwphqw wr fdvk  rz frqglwlrqdo rq pdujlqdo t lq

wzr vshfldo fdvhv1 Vhfwlrq 7 frqvlghuv wkh uhodwlrqvkls ehwzhhq pdujlqdo t dqg

dyhudjh t lq wkhvh wzr prghov1 Vhfwlrq 8 frqfoxghv1

51 D vwdwlf prgho

Lq d vhwwlqj zlwk qr dgmxvwphqw frvwv iru fdslwdo/ wkh �uvw rughu frqglwlrq gh0

vfulelqj wkh hyroxwlrq ri wkh rswlpdo fdslwdo vwrfn htxdwhv wkh pdujlqdo uhyhqxh

surgxfw ri fdslwdo +��g, wr wkh xvhu frvw ri fdslwdo +�,1 Wkh xvhu frvw ri fdslwdo

uhsuhvhqwv wkh plqlpxp udwh ri uhwxuq uhtxluhg iru wkh lqyhvwphqw wr eh ydoxh

lqfuhdvlqj/ dqg uh hfwv wkh frvw ri �qdqfh1 Li wkh �up idfhv d kljkhu frvw iru xv0

lqj h{whuqdo ixqgv wkdq iru xvlqj lqwhuqdo ixqgv/ wklv zloo eh uh hfwhg lq d kljkhu

uhtxluhg udwh ri uhwxuq rq lqyhvwphqw �qdqfhg iurp h{whuqdo vrxufhv14 Wklv vlw0

4Vhh Kxeedug +4<<;,/ iru h{dpsoh/ iru d glvfxvvlrq ri zk| wklv cshfnlqj rughu* dvvxpswlrq
pd| eh uhohydqw1
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xdwlrq lv ghslfwhg iru d fdvh zlwk dq lqfuhdvlqj pdujlqdo frvw ri h{whuqdo �qdqfh

lq Iljxuh 41

Khuh wkh frvw ri fdslwdo iru lqyhvwphqw �qdqfhg lqwhuqdoo| lv ghqrwhg �U�A 1 Li

wkh �up zdqwv wr �qdqfh lqyhvwphqw vshqglqj eh|rqg wkh ohyho ghqrwhg e| �/

wkh �up pxvw xvh lqfuhdvlqjo| h{shqvlyh h{whuqdo vrxufhv1 Wklv lqfuhdvlqj frvw

suhplxp iru h{whuqdo ixqgv lv uh hfwhg lq wkh xszdug vorslqj vhjphqw ri wkh frvw

ri fdslwdo vfkhgxoh � eh|rqg wkh lqyhvwphqw ohyho �1 Wkhuh duh wzr �qdqflqj

uhjlphv lq wklv iudphzrun1 Li wkh �up kdv d pdujlqdo uhyhqxh surgxfw vfkhgxoh

��g� lwv ghvluhg lqyhvwphqw vshqglqj lv orz uhodwlyh wr wkh dydlodelolw| ri orz

frvw lqwhuqdo ixqgv15 Lw �qdqfhv lwv suhihuuhg ohyho ri lqyhvwphqw vshqglqj U�

lqwhuqdoo|/ dqg wklv ohyho ri lqyhvwphqw lv lqvhqvlwlyh wr zlqgidoo  xfwxdwlrqv lq

fdvk  rz1 Pruh suhflvho|/ dq lqfuhdvh lq wkh dydlodelolw| ri lqwhuqdo ixqgv wkdw

ohdyhv wkh pdujlqdo uhyhqxh surgxfw ri fdslwdo vfkhgxoh xqfkdqjhg/ exw lqfuhdvhv

wkh ohyho ri lqyhvwphqw wkdw fdq eh �qdqfhg lqwhuqdoo| wr �
�

: �c kdv qr h�hfw rq

wkh rswlpdo ohyho ri lqyhvwphqw vshqglqj iru �upv lq wklv xqfrqvwudlqhg uhjlph1

Lq frqwudvw/ li wkh �up kdv wkh pdujlqdo uhyhqxh surgxfw vfkhgxoh ��g2/

lwv ghvluhg lqyhvwphqw vshqglqj h{fhhgv lwv vxsso| ri orz frvw lqwhuqdo ixqgv1 Lq

wklv fdvh lw �qdqfhv dgglwlrqdo lqyhvwphqw eh|rqg � e| xvlqj pruh h{shqvlyh

h{whuqdo vrxufhv/ exw wkh lqfuhdvlqj frvw ri h{whuqdo �qdqfh lq xhqfhv lwv rswlpdo

ohyho ri lqyhvwphqw vshqglqj1 Wklv �up fkrrvhv wkh ohyho ri lqyhvwphqw U2 zkhuh

wkh �uvw rughu frqglwlrq htxdwlqj wkh pdujlqdo uhyhqxh surgxfw dqg xvhu frvw ri

5Wkh �jxuh lv gudzq iru d jlyhq lqkhulwhg ohyho ri wkh fdslwdo vwrfn/ vr wkhuh lv d rqh0wr0rqh
dvvrfldwlrq ehwzhhq fxuuhqw lqyhvwphqw dqg wkh fxuuhqw ohyho ri wkh fdslwdo vwrfn1
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fdslwdo lv vdwlv�hg1 Dq rwkhuzlvh lghqwlfdo �up zlwk wkh vdph pdujlqdo uhyhqxh

surgxfw ��g2 dqg wkh vdph frvw suhplxp vfkhgxoh iru h{whuqdo �qdqfh/ exw

zlwk d pxfk juhdwhu vxsso| ri orz frvw lqwhuqdo ixqgv/ zrxog lqvwhdg fkrrvh wkh

kljkhu ohyho ri lqyhvwphqw U�1 Wklv lqglfdwhv wkdw wkh ohyho ri lqyhvwphqw vshqglqj

lv vhqvlwlyh wr zlqgidoo  xfwxdwlrqv lq wkh dydlodelolw| ri lqwhuqdo ixqgv/ iru �upv

lq wklv �qdqfldoo| frqvwudlqhg uhjlph1 Wklv vhqvlwlylw| lv looxvwudwhg lq Iljxuh

51 Zlwk pruh lqwhuqdo ixqgv dydlodeoh/ wkh �up lv uhtxluhg wr xvh ohvv h{whuqdo

�qdqfh/ idfhv d orzhu uhtxluhg udwh ri uhwxuq iru doo lqyhvwphqw ohyhov deryh �/ dqg

rswlpdoo| fkrrvhv d kljkhu ohyho ri lqyhvwphqw U
�

21 Qrwh wkdw lq wklv prgho zlwk dq

lqfuhdvlqj pdujlqdo frvw ri h{whuqdo �qdqfh/ wkh lqfuhdvh lq lqyhvwphqw vshqglqj

+U
�

2 � U2, lv w|slfdoo| vpdoohu wkdq wkh zlqgidoo lqfuhdvh lq fdvk  rz +�
�

� �,1

Lw zrxog dsshdu wkdw wkh lqyhvwphqw vshqglqj ri �upv lq wkh frqvwudlqhg

uhjlph zloo glvsod| juhdwhu vhqvlwlylw| wr  xfwxdwlrqv lq fdvk  rz iru �upv wkdw idfh

d juhdwhu frvw suhplxp iru h{whuqdo ixqgv/ ru zkdw pljkw eh whuphg d pruh vhyhuh

�qdqflqj frqvwudlqw1 Wklv lv lqghhg srvvleoh/ dv looxvwudwhg lq Iljxuh 61 D �up

zlwk wkh pdujlqdo surgxfw vfkhgxoh��g dqg frvw ri h{whuqdo ixqgv vfkhgxoh �u

lqfuhdvhv lwv lqyhvwphqw vshqglqj iurp Uu wr U
�

u lq uhvsrqvh wr d zlqgidoo lqfuhdvh

lq fdvk  rz iurp � wr �
�

1 Dq rwkhuzlvh lghqwlfdo �up zlwk wkh pruh vwhhso|

vorslqj frvw ri h{whuqdo ixqgv vfkhgxoh �M lqfuhdvhv lwv lqyhvwphqw vshqglqj e|

wkh odujhu dprxqw +U
�

M � UM, dv d uhvxow ri wkh vdph fdvk  rz vkrfn1 Wkxv zh

pljkw h{shfw wr �qg hylghqfh ri juhdwhu lqyhvwphqw0fdvk  rz vhqvlwlylw| dprqj

vdpsohv ri �upv wkdw idfh d kljkhu frvw suhplxp iru wkh xvh ri h{whuqdo vrxufhv

ri �qdqfh1
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Ndsodq dqg ]lqjdohv +4<<:, kdyh qrwhg wkdw wklv frqfoxvlrq ghshqgv khdylo|

rq wkh suhvxphg olqhdulw| ri wkh pdujlqdo uhyhqxh surgxfw vfkhgxoh lq Iljxuh 61

Wkh rssrvlwh uhvxow lv srvvleoh li wkh �up*v pdujlqdo uhyhqxh surgxfw ri fdslwdo lv

vx!flhqwo| frqyh{1 Wklv fdvh lv looxvwudwhg lq Iljxuh 7/ zkhuh wkh �up idflqj wkh

kljkhu frvw ri h{whuqdo ixqgv vfkhgxoh �M lqfuhdvhv lqyhvwphqw e| ohvv lq uhvsrqvh

wr wkh fdvk  rz vkrfn wkdq wkh �up zklfk idfhv wkh orzhu frvw suhplxp uh hfwhg

lq �u1

Ndsodq dqg ]lqjdohv fruuhfwo| frqfoxgh wkdw wkhuh lv qrw qhfhvvdulo| d prqrwrqlf

uhodwlrqvkls ehwzhhq wkh vhqvlwlylw| ri lqyhvwphqw wr zlqgidoo  xfwxdwlrqv lq wkh

dydlodelolw| ri lqwhuqdo �qdqfh dqg wkh vorsh ri wkh frvw ri h{whuqdo �qdqfh vfkhgxoh

lq d vwdwlf ghpdqg iru fdslwdo prgho ri wklv w|sh1 Wkh| surylgh d irupdo dqdo|vlv

ri d rqh0shulrg lqyhvwphqw sureohp zlwk qr dgmxvwphqw frvwv1 Lq wkh qh{w vhf0

wlrq zh frqvlghu zkhwkhu d vlplodu uhvxow krogv lq d g|qdplf lqyhvwphqw sureohp

zlwk vwulfwo| frqyh{ frvwv ri dgmxvwphqw/ zklfk lv wkh edvlv iru wkh lqyhvwphqw0t

uhodwlrq dgrswhg e| pxfk ri wkh hpslulfdo uhvhdufk lq wklv duhd/ lqfoxglqj wkdw

suhvhqwhg e| Ndsodq dqg ]lqjdohv +4<<:, wkhpvhoyhv1

61 D g|qdplf prgho zlwk dgmxvwphqw frvwv

Zh vwxg| d vwdqgdug lqyhvwphqw sureohp zkhuh wkh �up fkrrvhv lqyhvwphqw wr

pd{lplvh wkh ydoxh ri lwv htxlw| T| jlyhq e|

T| ' .|

+
"[
r'f

qr E(|nr ��|nr�

,
+614,
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zkhuh (| ghqrwhv glylghqgv sdlg lq shulrg |/ �| ghqrwhv wkh ydoxh ri qhz htxlw|

lvvxhg lq shulrg |/ q 	 � lv wkh rqh0shulrg glvfrxqw idfwru dvvxphg frqvwdqw iru

vlpsolflw|/ dqg .|d�o ghqrwhv dq h{shfwhg ydoxh jlyhq lqirupdwlrq dydlodeoh dw wlph

|1

Glylghqgv dqg qhz htxlw| duh olqnhg wr wkh �up*v qhw uhyhqxh �| hdfk shulrg

e| wkh vrxufhv dqg xvhv ri ixqgv lghqwlw|

(| ��| ' �| � �E�|� +615,

zkhuh �E�|� uhsuhvhqwv dgglwlrqdo frvwv lpsrvhg e| lvvxlqj qhz htxlw|1 Zh iroorz

Ndsodq dqg ]lqjdohv +4<<:, lq qrw frqvlghulqj ghew �qdqfh h{solflw|/ vr wkdw

lvvxlqj qhz htxlw| lv wkh rqo| vrxufh ri h{whuqdo �qdqfh frqvlghuhg1 Irupdoo| zh

wuhdw �E�|� dv d wudqvdfwlrq ihh wkdw pxvw eh sdlg wr wklug sduwlhv zkhq qhz vkduhv

duh lvvxhg1 Ohvv irupdoo| zh fdq dovr wklqn ri wkhvh frvwv uh hfwlqj gl�huhqwldo

wd{ wuhdwphqwv/ djhqf| frvwv/ ru orvvhv lpsrvhg rq h{lvwlqj vkduhkroghuv zkhq wkh

�up lvvxhv qhz vkduhv lq pdunhwv fkdudfwhulvhg e| dv|pphwulf lqirupdwlrq16 Zh

dvvxph �Ef� ' f dqg ��| '
_�E�|�

_�|

N f1

Iroorzlqj wkh t olwhudwxuh/ zh dvvxph �| ' �Eg|c U|� zkhuh g| ' E��B�g|3�n

U| lv wkh vwrfn ri fdslwdo lq shulrg |/ U| lv jurvv lqyhvwphqw +zklfk pd| eh srvlwlyh

ru qhjdwlyh,/ dqg B lv wkh udwh ri ghsuhfldwlrq1 Wkh ghshqghqfh ri qhw uhyhqxh

rq lqyhvwphqw uh hfwv wkh suhvhqfh ri dgmxvwphqw frvwv/ zklfk duh dvvxphg wr eh

vwulfwo| frqyh{ lq U|1

Wkh �up pd{lplvhv T| vxemhfw wr wklv fdslwdo dffxpxodwlrq frqvwudlqw dqg wr

6Vhh/ iru h{dpsoh/ P|huv dqg Pdmoxi +4<;7,1
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qrq0qhjdwlylw| frqvwudlqwv rq glylghqgv dqg qhz htxlw| lvvxhv/ zlwk vkdgrz ydoxhv

b(| dqg b�| 1 Wkh sureohp fdq eh h{suhvvhg dv

T|Eg|3�� ' 4@ 
U|c�|

;?
=

�EE� � B�g|3� n U|c U|�� �E�|�

nb(| d� EE�� B�g|3� n U|c U|� n�| � �E�|�o n b�| �|

nq.| dT|n� EE�� B�g|3� n U|�o

<@
> +616,

Ohwwlqj bg| '
�

�3B

�
YT|

Yg|3�

�
ghqrwh wkh vkdgrz ydoxh ri lqkhulwlqj

g|3�

�3B
xqlwv ri

fdslwdo iurp wkh suhylrxv shulrg/ ru htxlydohqwo| ri kdylqj rqh dgglwlrqdo xqlw ri

lqvwdoohg fdslwdo dw wlph |/ wkh �uvw rughu frqglwlrq iru rswlpdo lqyhvwphqw fdq eh

zulwwhq dv

��U| '
bg|

� n b(|
+617,

zkhuh ��U| '
3Y�|

YU|
lv vwulfwo| lqfuhdvlqj lq wkh ohyho ri lqyhvwphqw U|1 Li wkh qrq0

qhjdwlylw| frqvwudlqw rq glylghqgv lv qrw elqglqj Eb(| ' f�/ wklv vlpso| htxdwhv

wkh pdujlqdo frvwv ri lqyhvwlqj lq dq dgglwlrqdo xqlw ri fdslwdo zlwk wkh vkdgrz

ydoxh ri wkdw dgglwlrqdo xqlw1 Dorqj wkh rswlpdo sdwk/ wkh hyroxwlrq ri wklv vkdgrz

ydoxh ri fdslwdo lv ghvfulehg e| wkh lqwhuwhpsrudo frqglwlrq

bg| ' E� n b(| ��g| n E�� B�q.|

�
bg|n�

�
+618,

zkhuh �g| '
Y�|

Yg|

1 Wkh �uvw rughu frqglwlrq iru rswlpdo qhz vkduh lvvxhv lpsolhv

b(| '
��| � b�|

�� ��|
+619,

Lq wkh fdvh zkhuh qhz vkduhv duh lvvxhg +�| : f, dqg b�| ' fc wklv vlpsol�hv wr

jlyh

b(| '
��|

�� ��|
+61:,

<



Wr vwxg| wkh lpsolfdwlrqv zh irfxv rq wzr vshfldo fdvhv1 Wkh �uvw dvvxphv d

vwulfwo| lqfuhdvlqj frvw suhplxp iru h{whuqdo �qdqfh/ vlplodu wr wkh fdvh frqvlghuhg

lq wkh suhylrxv vhfwlrq1 Wkh vhfrqg frqvlghuv d gl�huhqw vshfl�fdwlrq ri wkh fdslwdo

pdunhw lpshuihfwlrq/ lq zklfk wkhuh lv d �{hg frvw suhplxp shu xqlw ri qhz htxlw|

lvvxhg1

6141 Dq lqfuhdvlqj frvw suhplxp

Wr vlpsoli|/ zh dvvxph wkdw �E�|� '

�
�

2

�
��2

| zkhuh � lv qrz d sdudphwhu wkdw

vshfl�hv wkh vorsh ri wkh frvw suhplxp iru h{whuqdo �qdqfh1 Lq wklv fdvh ��| ' ��|�

Lq wkh fdvh zkhuh qhz vkduhv duh lvvxhg/ wklv jlyhv �

�nb(
|

' �� ��|1

Wkh �uvw rughu frqglwlrq iru lqyhvwphqw lv wkhq ghslfwhg lq Iljxuh 8/ dgdswhg

iurp Kd|dvkl +4<;8,/ zklfk lv gudzq iru d jlyhq ohyho ri wkh vkdgrz ydoxh ri

fdslwdo bg| 1 Wkh dgmxvwphqw frvw ixqfwlrq xvhg wr rewdlq wkh olqhdu uhodwlrqvkls

ehwzhhq lqyhvwphqw udwhv dqg t pdnhv pdujlqdo dgmxvwphqw frvwv olqhdu lq wkh

lqyhvwphqw udwh E U|
g|

�/ jlylqj wkh olqhdu pdujlqdo frvw vfkhgxohv ghslfwhg khuh1 Dv

ehiruh/ ohyhov ri lqyhvwphqw vshqglqj xs wr � fdq eh �qdqfhg xvlqj orz frvw

lqwhuqdo ixqgv1 Pruh suhflvho|/ iru U 	 � wkh �up lvvxhv qr qhz htxlw| E� ' f�

dqg sd|v vwulfwo| srvlwlyh glylghqgv E( : f dqg b(| ' f�1 Iru U : �/ wkh �up

lvvxhv qhz htxlw| Eb�| ' f�/ sd|v }hur glylghqgv E( ' f�/ dqg b(| lv rewdlqhg iurp

wkh �uvw rughu frqglwlrq iru qhz htxlw| lvvxhv +61:,1 Khuh wklv jlyhv

bg|

� n b(|
' bg| E�� ��|� +61;,

dv qrwhg deryh1
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Lq wklv prgho wkhuh duh djdlq wzr �qdqflqj uhjlphv1 Iru d jlyhq ohyho ri wkh

vkdgrz ydoxh ri fdslwdo ru pdujlqdo t/7 d �up zlwk wkh dgmxvwphqw frvw ixqfwlrq

��U� lv lq wkh xqfrqvwudlqhg uhjlph dqg fkrrvhv wkh lqyhvwphqw udwh U�
g
dw zklfk

wkh �uvw rughu frqglwlrq +617, lv vdwlv�hg18 D �up zlwk wkh dgmxvwphqw frvw ixqf0

wlrq ��U2 lv lq wkh frqvwudlqhg uhjlph dqg fkrrvhv wkh lqyhvwphqw udwh U2
g
1 Wklv

�up zrxog fkrrvh d kljkhu ohyho ri lqyhvwphqw li lw zdv ohvv ghshqghqw rq h{shq0

vlyh h{whuqdo �qdqfh> li lwv vxsso| ri lqwhuqdo ixqgv zdv kljk hqrxjk/ lw zrxog

fkrrvh wkh lqyhvwphqw udwh U�
g
1 Wklv vhqvlwlylw| ri lqyhvwphqw wr zlqgidoo fkdqjhv

lq fdvk  rz iru �upv lq wkh frqvwudlqhg uhjlph lv looxvwudwhg lq Iljxuh 91 Khuh

d zlqgidoo lqfuhdvh lq fdvk  rz lv rqh zklfk ohdyhv h{shfwhg ixwxuh sur�wdelolw|

dqg khqfh wkh vkdgrz ydoxh ri dq dgglwlrqdo xqlw ri fdslwdo +bg| , frqvwdqw1

Iljxuh : frqvlghuv wklv lqyhvwphqw0fdvk  rz vhqvlwlylw| iru wzr rwkhuzlvh lghq0

wlfdo �upv/ zlwk wkh vdph dgmxvwphqw frvw ixqfwlrq/ dydlodelolw| ri lqwhuqdo ixqgv

dqg vkdgrz ydoxh ri fdslwdo/ exw vxemhfw wr gl�huhqw frvw vfkhgxohv iru h{whuqdo

ixqgv1 Rqh �up idfhv d orz frvw suhplxp uhsuhvhqwhg e| �u/ zklovw wkh rwkhu �up

idfhv d pxfk kljkhu frvw suhplxp uhsuhvhqwhg e| �M 1 Lq wkh frqvwudlqhg uhjlph/

d jlyhq zlqgidoo lqfuhdvh lq wkh dydlodelolw| ri lqwhuqdo �qdqfh zloo fohduo| kdyh d

odujhu lpsdfw rq wkh lqyhvwphqw vshqglqj ri wkh �up wkdw idfhv wkh pruh vwhhso|

lqfuhdvlqj frvw ri h{whuqdo �qdqfh vfkhgxoh/ dqg zkrvh lqyhvwphqw frqglwlrqdo

7Pdujlqdo t lv xvxdoo| h{suhvvhg dv wkh udwlr ri wkh vkdgrz ydoxh ri dq dgglwlrqdo xqlw ri
fdslwdo +�Nw , wr wkh sxufkdvh sulfh ri d xqlw ri fdslwdo1 Khuh zh qrupdolvh wkh sulfh ri fdslwdo
jrrgv wr xqlw| iru vlpsolflw|1

8Wkh glvwlqfwlrq ehwzhhq wkh wzr �qdqfldo uhjlphv pd| dowhuqdwlyho| eh looxvwudwhg iru d �up
zlwk d jlyhq dgmxvwphqw frvw vfkhgxoh e| frqvlghulqj gl�huhqw ohyhov ri wkh vkdgrz ydoxh ri
fdslwdo1
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rq pdujlqdo t lv wkhuhiruh d�hfwhg pxfk pruh e| uholdqfh rq h{whuqdo vrxufhv ri

ixqgv1

Wklv looxvwudwhv wkh pdlq uhvxow ri wklv vhfwlrq1 Lq wkh prgho zlwk txdgudwlf

dgmxvwphqw frvwv dqg d vwulfwo| lqfuhdvlqj frvw ri qhz htxlw|/ wkhuh lv d vlpsoh

prqrwrqlf uhodwlrqvkls ehwzhhq wkh vhqvlwlylw| ri lqyhvwphqw wr zlqgidoo  xfwxd0

wlrqv lq fdvk  rz dqg wkh vhyhulw| ri wkh �qdqflqj frqvwdlqw/ dv uh hfwhg lq wkh

vorsh ri wkh frvw vfkhgxoh iru h{whuqdo ixqgv/ iru rwkhuzlvh lghqwlfdo �upv lq wkh

�qdqfldoo| frqvwudlqhg uhjlph1 Wkh uhvxow lv rewdlqhg e| kroglqj frqvwdqw wkh

vkdgrz ydoxh ri fdslwdo ru pdujlqdo t1 Li zh frxog phdvxuh pdujlqdo t dqg frq0

wuro iru wkh olnho| hqgrjhqhlw| ri fdvk  rz/ wkhq dw ohdvw wr d olqhdu dssur{lpdwlrq

wklv lv wkh nlqg ri frqglwlrqdo fdvk  rz vhqvlwlylw| hvwlpdwhg lq uhjuhvvlrq vshf0

l�fdwlrqv wkdw uhodwh lqyhvwphqw udwhv wr fdvk  rz dqg t1 Wkh h{whqw wr zklfk

pdujlqdo t pd| eh phdvxuhg e| wkh vwdqgdug phdvxuh ri dyhudjh t lq prghov zlwk

�qdqflqj frqvwudlqwv lv frqvlghuhg lq vhfwlrq 7 ehorz1

Wklv vlpsoh prqrwrqlf uhodwlrqvkls frxog ri frxuvh eh ryhuwxuqhg e| lqwurgxf0

lqj vx!flhqw fxuydwxuh lqwr wkh pdujlqdo dgmxvwphqw frvw vfkhgxoh ��U|1 Wklv

lv shuihfwo| frqvlvwhqw zlwk wkh lqyhvwphqw prgho frqvlghuhg khuh/ exw zrxog eh

lqfrqvlvwhqw zlwk wkh olqhdu vshfl�fdwlrq irxqg lq prvw ri wkh hpslulfdo olwhudwxuh

rq �qdqflqj frqvwudlqwv dqg lqyhvwphqw1 Li wklv srvvlelolw| zhuh wr eh wdnhq vhul0

rxvo|/ wkh vkdsh ri wkh dgmxvwphqw frvw ixqfwlrq zrxog qhhg wr eh uh hfwhg lq wkh

ixqfwlrqdo irup vshfl�hg lq wkh hpslulfdo dqdo|vlv1
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6151 D �{hg frvw suhplxp

Lq wklv vhfwlrq zh frqvlghu d gl�huhqw vshfl�fdwlrq ri wkh h{whuqdo �qdqfh suhplxp/

lq zklfk h{whuqdo �qdqfh lv pruh frvwo| wkdq lqwhuqdo �qdqfh/ exw lv dydlodeoh dw

d �{hg frvw suhplxp wkdw grhv qrw lqfuhdvh zlwk wkh dprxqw ri h{whuqdo ixqgv

xvhg1 Irupdoo| wklv fdq eh wkrxjkw ri dv d �{hg eurnhudjh ihh shu xqlw ri qhz

htxlw| lvvxhg1 Wkh prwlydwlrq iru frqvlghulqj wklv dowhuqdwlyh vwhpv iurp wkh

uhodwlrqvkls ehwzhhq pdujlqdo t dqg dyhudjh t/ glvfxvvhg lq wkh qh{w vhfwlrq1

Khuh zh dvvxph wkdw �E�|� ' ���| zkhuh � lv djdlq d sdudphwhu wkdw uh hfwv

wkh vl}h ri wkh frvw suhplxp iru h{whuqdo �qdqfh1 Lq wklv fdvh ��| ' �/ dqg lq wkh

fdvh zkhuh qhz vkduhv duh lvvxhg/ wklv jlyhv �

�nb(
|

' �� �1

Lq wkh vwdwlf iudphzrun uhylhzhg lq vhfwlrq 5/ wklv vshfl�fdwlrq jlyhv d vwhs

ixqfwlrq iru wkh frvw ri fdslwdo/ dqg d vlplodu uhvxow lv irxqg iru wkh prgho zlwk

frqyh{ dgmxvwphqw frvwv1 Dowkrxjk dssduhqwo| vlpsohu/ wklv irupxodwlrq jlyhv

wkuhh glvwlqfw �qdqfldo uhjlphv/ zklfk duh looxvwudwhg lq Iljxuh ;1 Iru d jlyhq ohyho

ri wkh vkdgrz ydoxh ri fdslwdo +bg| ,/ d �up zlwk wkh dgmxvwphqw frvw ixqfwlrq��U�

lv djdlq lq dq xqfrqvwudlqhg uhjlph zkhuh lqyhvwphqw lv lqvhqvlwlyh wr zlqgidoo

 xfwxdwlrqv lq fdvk  rz1 Wklv �up fkrrvhv wkh lqyhvwphqw udwh U�
g
> lqyhvwphqw

vshqglqj lv �qdqfhg iurp lqwhuqdo ixqgv/ zlwk qr qhz htxlw| lvvxhv +�| ' f, dqg

vwulfwo| srvlwlyh glylghqg sd|pvqwv +(| : fc b(| ' f,1 D �up zlwk wkh dgmxvwphqw

frvw ixqfwlrq ��U2 lv lq d frqvwudlqhg uhjlph zkhuh erwk glylghqg sd|phqv dqg

qhz vkduh lvvxhv duh }hur1 Khuh lqyhvwphqw vshqglqj lv frqvwudlqhg wr wkh ohyho

ri dydlodeoh lqwhuqdo ixqgv +�,/ dqg orfdoo| lqyhvwphqw vshqglqj zloo  xfwxdwh
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groodu0iru0groodu zlwk zlqgidoo fkdqjhv lq fdvk  rz iru �upv lq wklv uhjlph1 D

�up zlwk wkh dgmxvwphqw frvw ixqfwlrq ��U� lv lq d wklug uhjlph zkhuh dgglwlrqdo

lqyhvwphqw lv �qdqfhg e| lvvxlqj qhz htxlw|1 Wkh kljkhu frvw ri h{whuqdo �qdqfh

lq xhqfhv wkh rswlpdo ohyho ri lqyhvwphqw fkrvhq/ dv lqglfdwhg e| wkh �uvw rughu

frqglwlrq +617,1 Khuh b(| lv jlyhq iurp wkh rswlpdolw| frqglwlrq iru qhz vkduh

lvvxhv +61:,/ vr wkdw

bg|

� n b(|
' bg| E�� �� +61<,

dqg wklv �up fkrrvhv wkh lqyhvwphqw udwh U�
g
1 Li wkh vdph �up kdg dffhvv wr d

vx!flhqwo| kljkhu ohyho ri lqwhuqdo ixqgv/ lw zrxog fkrrvh wkh kljkhu lqyhvwphqw

udwh UD
g
1 Orfdoo|/ krzhyhu/ lqyhvwphqw vshqglqj lv lqvhqvlwlyh wr vpdoo zlqgidoo

 xfwxdwlrqv lq fdvk  rz iru �upv lq wklv uhjlph/ dv looxvwudwhg lq Iljxuh <1 Wkh

vkrfn wr wkh dydlodelolw| ri lqwhuqdo ixqgv pxvw eh odujh hqrxjk wr pryh vxfk �upv

iurp wkh wklug ch{whuqdo �qdqfh* uhjlph wr wkh vhfrqg cfrqvwudlqhg* uhjlph lq rughu

iru wkhlu ohyho ri lqyhvwphqw vshqglqj wr eh d�hfwhg/ dv looxvwudwhg lq Iljxuh 431

Ghshqglqj rq zklfk uhjlph d �up lv lq sulru wr d zlqgidoo lqfuhdvh lq fdvk/

dqg rq wkh vl}h ri wkh vkrfn/ wkhuh duh vl{ gl�huhqw sdwkv dorqj zklfk wkh �up*v

lqyhvwphqw vshqglqj pd| eh d�hfwhg1 Zh �qg wkdw lqyhvwphqw glvsod|v h{fhvv

vhqvlwlylw| wr fdvk  rz vkrfnv li wkh �up lv lqlwldoo| lq wkh h{whuqdo �qdqfh uhjlph

dqg lv pryhg wr hlwkhu ri wkh rwkhu uhjlphv/ ru li wkh �up lv lqlwldoo| lq wkh

frqvwudlqhg uhjlph1

Zkhq zh frqvlghu wkh lpsdfw ri zlqgidoo fdvk  rz vkrfnv rq wkh lqyhvwphqw

vshqglqj ri rwkhuzlvh lghqwlfdo �upv wkdw duh vxemhfw wr gl�huhqw frvw suhpld iru
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h{whuqdo �qdqfh/ wkhuh duh vwloo pruh srvvleoh frpelqdwlrqv wr frqvlghu1 Zh �qg

vhyhudo fdvhv lq zklfk wkh h�hfw rq lqyhvwphqw lv vwulfwo| juhdwhu iru wkh �up zlwk

wkh kljkhu frvw suhplxp> wzr ri wkhvh srvvlelolwlhv duh looxvwudwhg lq Iljxuhv 44 dqg

451 Iru wkh fdvh lq Iljxuh 44/ wkh fdvk  rz vkrfn lqfuhdvhv wkh lqyhvwphqw udwh

iru wkh orz frvw suhplxp +�u, �up iurp U�
g
wr �

�

g
/ zklovw wkh vdph fdvk  rz vkrfn

lqfuhdvhv lqyhvwphqw iru wkh kljk frvw suhplxp +�M, �up iurp wkh orzhu udwh �

g

dovr wr �
�

g
1 Iru wkh fdvh lq Iljxuh 45/ wkh fdvk  rz vkrfn lqfuhdvhv lqyhvwphqw

iru wkh �u �up iurp U�
g
wr

U
�

�

g
/ zklovw wkh vdph vkrfn lqfuhdvhv lqyhvwphqw iru wkh

�M �up iurp �

g
wr

U
�

�

g
1 Wkhuh lv dovr d fdvh khuh lq zklfk hdfk �up*v lqyhvwphqw

lqfuhdvhv groodu0iru0groodu zlwk wkh zlqgidoo lqfuhdvh lq fdvk  rz/ dv looxvwudwhg

lq Iljxuh 461 Krzhyhu li zh frpsduh rwkhuzlvh lghqwlfdo �upv zlwk wkh vdph

dgmxvwphqw frvw vfkhgxoh/ vxsso| ri lqwhuqdo ixqgv/ dqg vkdgrz ydoxh ri fdslwdo/

zh �qg qr fdvh lq zklfk wkh h�hfw rq lqyhvwphqw lv vwulfwo| juhdwhu iru wkh �up

zlwk wkh orzhu frvw suhplxp1

Wkxv zh �qg wkdw lq wkh prgho zlwk txdgudwlf dgmxvwphqw frvwv dqg d �{hg

frvw suhplxp iru qhz htxlw| �qdqfh/ wkhuh lv d zhdno| prqrwrqlf uhodwlrqvkls

ehwzhhq wkh vhqvlwlylw| ri lqyhvwphqw wr zlqgidoo  xfwxdwlrqv lq fdvk  rz dqg wkh

vhyhulw| ri wkh �qdqflqj frqvwdlqw/ dv uh hfwhg lq wkh vl}h ri wkh frvw suhplxp

iru h{whuqdo ixqgv/ iru rwkhuzlvh lghqwlfdo �upv1 Wkh uhvxow lv djdlq rewdlqhg e|

kroglqj wkh vkdgrz ydoxh ri fdslwdo ru pdujlqdo t frqvwdqw1 Wkh iroorzlqj vhfwlrq

frqvlghuv wkh uhodwlrqvkls ehwzhhq pdujlqdo t dqg dyhudjh t lq wkhvh prghov/ dqg

khqfh wkh h{whqw wr zklfk hfrqrphwulf vwxglhv pd| lq idfw eh deoh wr frqglwlrq

rq pdujlqdo t lq wkh suhvhqfh ri �qdqflqj frqvwudlqwv1
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71 Pdujlqdo t dqg dyhudjh t

Kd|dvkl +4<;5, vkrzhg wkdw iru d �up zlwk d olqhdu krprjhqhrxv uhyhqxh ixqfwlrq

�Eg|c U|� ' �g|g| n �U|U|/ wkh �uvw rughu frqglwlrq +617, dqg wkh lqwhuwhpsrudo

frqglwlrq +618, fdq eh frpelqhg lq wkh devhqfh ri �qdqflqj frqvwudlqwv +b(| � f,

wr rewdlq

bg| '
T|

E� � B�g|3�

+714,

zkhuh T| lv wkh pd{lplvhg ydoxh ri wkh �up1 Jlyhq wkdw zh kdyh qrupdolvhg wkh

sulfh ri fdslwdo jrrgv wr xqlw| iru vlpsolflw|/ wklv vwdwhv wkdw pdujlqdo t lv htxdo wr

dyhudjh t/ ru wkh udwlr ri wkh pd{lplvhg ydoxh ri wkh �up wr wkh uhsodfhphqw frvw

ri lwv lqkhulwhg fdslwdo vwrfn1 Dw ohdvw lq wkh devhqfh ri vkduh sulfh exeeohv/9 wkh

qxphudwru ri wklv dyhudjh t udwlr fdq eh phdvxuhg xvlqj wkh �up*v vwrfn pdunhw

ydoxdwlrq1 Lq wkh devhqfh ri �qdqflqj frqvwudlqwv/ hfrqrphwulf vshfl�fdwlrqv fdq

lq sulqflsoh frqglwlrq rqpdujlqdo t lq wkh ehqfkpdun fdvh ri d olqhdu krprjhqhrxv

uhyhqxh ixqfwlrq dqg vwulfwo| frqyh{ frvwv ri dgmxvwphqw1

Frpelqlqj wkhvh rswlpdolw| frqglwlrqv lq wkh vdph zd| lq rxu prgho zlwk

frvwo| h{whuqdo �qdqfh |lhogv wkh htxdolw|

bg| E� � B�g|3� ' .|

+
"[
r'f

qr
�
� n b(|nr

�
�|nr

,
+715,

Zlwk qr frvw suhplxp iru h{whuqdo �qdqfh E�E�|� � f�/ wkh vkdgrz ydoxh ri

lqwhuqdo ixqgv +b(| , lv lghqwlfdoo| }hur/ dqg wkh vrxufhv dqg xvhv ri ixqgv lghqwlw|

+615, vkrzv wkdw qhw uhyhqxh �|nr htxdov wkh qhw fdvk glvwulexwlrq wr vwrfnkroghuv

9Vhh Erqg dqg Fxpplqv +5334, iru ixuwkhu glvfxvvlrq1
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+(|nr � �|nr,/ vr wkdw wkh uljkw kdqg vlgh ri +715, vlpsol�hv wr wkh ydoxh ri wkh

�up T| dv lq +614,1 Pruh jhqhudoo|/ zh qhhg wr frqvlghu wkh uhodwlrqvkls ehwzhhq�
� n b(|nr

�
�|nr dqg wklv qhw glvwulexwlrq wr vwrfnkroghuv1

Iluvw frqvlghu wkh prgho zlwk d �{hg frvw suhplxp/ dv lq vhfwlrq 6151 Iru

�upv lq wkh xqfrqvwudlqhg uhjlph lq shulrg |n r/ zh kdyh �|nr ' fc(|nr : f dqg

b(|nr ' f1 Xvlqj wkh vrxufhv dqg xvhv ri ixqgv lghqwlw| +615, vkrzv wkdw lq wklv

uhjlph �
� n b(|nr

�
�|nr ' �|nr ' (|nr ��|nr +716,

Iru �upv lq wkh frqvwudlqhg uhjlph lq shulrg |nr/ zh kdyh �|nr ' f dqg(|nr ' f/

vr wkdw khuh �
� n b(|nr

�
�|nr ' �|nr ' (|nr ��|nr ' f +717,

Iru �upv lq wkh h{whuqdo �qdqfh uhjlph zh kdyh �|nr : fc(|nr ' f dqg b(|nr '

�

�3�
1 Wklv jlyhv E� n b(|nr� '

�
�3�

/ vr wkdw

�
� n b(|nr

�
�|nr '

�|nr

� � �
+718,

Iru �upv lq wklv uhjlph/ wkh vrxufhv dqg xvhv ri ixqgv lghqwlw| vlpsol�hv wr

��|nr ' �|nr � ��|nr +719,

jlylqj

�|nr ' ��|nrE�� �� +71:,

ru

�|nr

� � �
' ��|nr +71;,

4:



Frpelqlqj +718, dqg +71;, vkrzv wkdw lq wklv uhjlph zh dovr kdyh

�
� n b(|nr

�
�|nr ' ��|nr ' (|nr ��|nr +71<,

Vlqfh wklv htxdolw| krogv uhjdugohvv ri zklfk ri wkh wkuhh uhjlphv wkh �up kdsshqv

wr eh lq/ zh kdyh

bg| E�� B�g|3� ' .|

+
"[
r'f

qr
�
� n b(|nr

�
�|nr

,
' .|

+
"[
r'f

qr E(|nr ��|nr�

,
' T|

+7143,

Frqvhtxhqwo| lq wklv prgho zh vwloo kdyh htxdolw| ehwzhhq pdujlqdo t dqg dyhudjh

t/ xqghu wkh vdph dvvxpswlrq ri d olqhdu krprjhqhrxv uhyhqxh ixqfwlrq uhtxluhg

lq wkh devhqfh ri �qdqflqj frqvwudlqwv1

Wklv htxdolw| fhdvhv wr krog lq prghov zlwk dq lqfuhdvlqj pdujlqdo frvw ri

h{whuqdo �qdqfh1 Li zh frqvlghu wkh prgho zlwk d txdgudwlf frvw ri h{whuqdo

ixqgv vfkhgxoh/ dv lq vhfwlrq 614/ zh vwloo �qg wkdw htxdwlrq +716, krogv lq wkh

xqfrqvwudlqhg uhjlph/ exw htxdwlrq +71<, qr orqjhu krogv lq wkh frqvwudlqhg uhjlph

ri wklv prgho1 Khuh zh kdyh E�nb(|nr� '
�

�3��|nr
dqg �|nr ' ��|nrE�� E

�

2
��|nr�/

vr wkdw �
� n b(|nr

�
�|nr ' ��|nr

%
�� E

�

2
��|nr

�� ��|nr

&
+7144,

Wkh odvw whup lq vtxduh eudfnhwv lv vwulfwo| juhdwhu wkdq rqh iru � : f dqg �|nr :

f/ vr wkdw li wkh �up lv hyhu dqwlflsdwhg wr lvvxh qhz htxlw| lq wklv prgho/ wkh

htxdolw| ehwzhhq T| dqg wkh uljkw kdqg vlgh ri +715, euhdnv grzq1
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81 Frqfoxvlrqv

Wkh odvw uhvxow lq vhfwlrq 7 olplwv wkh xvhixoqhvv ri wkh prqrwrqlflw| uhvxow rewdlqhg

lq vhfwlrq 614/ frqglwlrqdo rq pdujlqdo t/ vlqfh lw lv qrw fohdu krz dq hpslulfdo

dqdo|vlv frxog frqglwlrq rq pdujlqdo t lq wkh suhvhqfh ri dq xszdug vorslqj frvw

ri h{whuqdo �qdqfh vfkhgxoh1 Krzhyhu wkh zhdn prqrwrqlflw| uhvxow rewdlqhg lq

vhfwlrq 615 surylghv d ehqfkpdun vshfl�fdwlrq lq zklfk d kljkhu frvw suhplxp

iru rqh jurxs ri �upv zrxog eh uh hfwhg lq d juhdwhu vhqvlwlylw| ri lqyhvwphqw

wr zlqgidoo  xfwxdwlrqv lq fdvk  rz/ frqglwlrqdo rq dyhudjh t/ wkdq zrxog eh

h{shfwhg iru dq rwkhuzlvh lghqwlfdo jurxs ri �upv zlwk d orzhu frvw suhplxp iru

h{whuqdo �qdqfh1
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