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Devwudfw

Zh h{dplqh krz wkh ghflvlrq wr vhjphqw pdunhwv ghshqgv rq h{fkdqjh

udwh yduldelolw| iru d prqrsrolvw vhoolqj rq wzr qdwlrqdo pdunhwv1 Vxqn

frvwv ri pdunhw vhjphqwdwlrq lpsolhv wkdw wkhuh lv dq rswlrq ydoxh dv0

vrfldwhg zlwk pdunhw vhjphqwdwlrq/ d prqhwdu| xqlrq pd| wkhq ohdg wr

pdunhw lqwhjudwlrq zkhq d �{hg h{fkdqjh udwh glg qrw1 Zh dovr hwde0

olvk wkdw dyhudjh sur�wv duh lqfuhdvlqj lq h{fkdqjh udwh yduldelolw| xqghu

pdunhw vhjphqwdwlrq1 Uhvxowv duh urexvw wr lqfoxvlrq ri d frpshwlwru

+Ehuwudqg lq gl�huhqwldwhg jrrgv,1 Jhqhudo htxloleulxp lpsolfdwlrqv duh

h{soruhg1

Nh|zrugv= H{fkdqjh udwh yduldelolw|/ h{fkdqjh udwh h{srvxuh/ h{0

fkdqjh udwh sdvv0wurxjk/ odz ri rqh sulfh/ HPX/ sulfh glvfulplqdwlrq/

uhdo rswlrqv

MHO fodvvl�fdwlrq=

4 Lqwurgxfwlrq

Pxfk uhfhqw hylghqfh hvwdeolvkhv odujh ghyldwlrqv iurp wkh odz ri rqh sulfh

+ORS, iru wudghg jrrgv dqg wkdw pdq| �upv uhdfw wr h{fkdqjh udwh yduldelo0
lw| e| �Sulflqj0wr0pdunhw�/ vwdelol}lqj sulfhv lq wkh frqvxphu*v fxuuhqf| +vhh

Jrogehuj dqg Nqhwwhu/ 4<<:/ iru d vxuyh|,1 Xqghuvwdqglqj wkh phfkdqlvpv

wkdw klqghu duelwudjh dqg wkhuhe| vxssruw ghyldwlrqv iurp ORS lv fhqwudo iru

WL wkdqn Pdufxv Dvsoxqg/ Ndm Pduwhqvhq/ Plfkdho Prruh/ Plndho Vdqgvwuùp dqg vhplqdu

sduwlflsdqwv dw XF Gdylv dqg wkh Vwrfnkrop Vfkrro ri Hfrqrplfv iru ydoxdeoh frpphqwv dqg

glvfxvvlrqv1 Ilqdqfldo vxssruw iurp Wkh Zdoodqghu dqg Khgholxv Irxqgdwlrq dqg wkh Vzhglvk

Frpshwlwlrq Dxwkrulw| lv judwhixoo| dfnqrzohgjhg1
_Vwrfnkrop Vfkrro ri Hfrqrplfv/ SR Er{ 9834/ VH0446 ;6 Vwrfnkrop Vzhghq1 H0pdlo=

qhuiCkkv1vh1 Xuo= kwws=22zzz1kkv1vh2shuvrqdo2iulehuj1 Dguhvv gxulqj idoo 4<<<= Ghsw ri
Hfrqrplfv/ XF Ehunhoh|/ 87< Hydqv Kdoo &6;;3/ Ehunhoh| FD <7:5306;;31
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pdq| lvvxhv lq lqwhuqdwlrqdo hfrqrplfv 0 iru suhglfwlqj wkh h�hfwv ri glvpdqwolqj
ri irupdo wudgh uhvwulfwlrqv dqg rwkhu lqvwlwxwlrqdo fkdqjhv/ iru xqghuvwdqglqj
wkh kljk fruuhodwlrq ehwzhhq uhdo dqg qrplqdo h{fkdqjh udwhv +vhh iru lqvwdqfh
Hqjho/ 4<<<, dqg iru wkh vwxg| ri wudgh xqghu lpshuihfw frpshwlwlrq +pdunhw
vhjphqwdwlrq lv d nh| dvvxpswlrq lq iru lqvwdqfh Eudqghu dqg Nuxjpdq/ 4<;6
dqg pxfk vxevhtxhqw zrun,1 Xqiruwxqdwho|/ zh kdyh d yhu| olplwhg xqghu0
vwdqglqj ri wkh phfkdqlvpv wkdw vxssruw revhuyhg ghyldwlrqv iurp ORS dfurvv
qdwlrqdo erughuv1 Rqh eudqfk ri wkh olwhudwxuh kdv h{dplqhg wkh yduldelolw| ri
uhodwlyh sulfhv ri jrrgv1 Wklv lv kljko| fruuhodwhg zlwk h{fkdqjh udwh yduldelolw|/
dovr diwhu dffrxqwlqj iru glvwdqfh +Hqjho dqg Urjhuv/ 4<<9/ 4<<<,1 Lq wkh zrugv
ri Hqjho dqg Urjhuv zh nqrz wkdw wkh erughu lv zlgh exw zh gr qrw nqrz zk|1

Rqh sdwk wr wu| xqghuvwdqglqj wkh erughu h�hfw lv wr wkhruhwlfdoo| prgho dqg
hpslulfdoo| h{dplqh ydulrxv iulfwlrqv wkdw vhjphqw pdunhwv 0 gl�huhqw fxowxuhv/
odqjxdjhv/ gl!fxowlhv lq hqiruflqj frqwudfwv dqg lqirupdwlrqdo dv|pphwulhv duh
exw vrph slfnlqjv iurp d yhu| orqj olvw ri srwhqwldo iulfwlrqv1

Wklv sdshu h{soruhv dqrwkhu sdwk1 Zh h{dplqh wkh ghflvlrq wr fuhdwh iulf0
wlrqv1 Wr d frqvlghudeoh ghjuhh wkh phfkdqlvpv zklfk vhjphqw pdunhwv duh
lq xhqfhg e| �upv* rzq ghflvlrqv dqg wkh phfkdqlvpv duh olnho| wr eh frvwo|
wr hvwdeolvk dqg pdlqwdlq1 E| lwv frqwuro ri glvwulexwlrq/ pdunhwlqj dqg surg0
xfw ghvljq d �up pd| lqfuhdvh wkh sulfh gl�huhqwldo qhhghg wr pdnh duelwudjh
dwwudfwlyh1 Wkh forvhvw lq vslulw wr wkh dqdo|vlv duh Edogzlq +4<;;,/ Edogzlq
dqg Nuxjpdq +4<;<, dqg Gl{lw +4<;<, zkr ylhz wkh ghflvlrq wr eh suhvhqw rq
d iruhljq pdunhw dv d vxqn frvw exw ljqruh d vhfrqg pdunhw14

Lq sduwlfxodu zh duh lqwhuhvwhg lq li gl�huhqw fxuuhqflhv fdq frqwulexwh wr rxu
xqghuvwdqglqj ri zk| wkh erughu lv zlgh1 Qrplqdo sulfh uljlglwlhv dqg h{fkdqjh
udwh yduldelolw| pd| sduwo| h{sodlq ghyldwlrqv1 Hyhq li ORS khog rq dyhudjh/
vwlfn| sulfhv dqg yrodwloh h{fkdqjh udwhv zrxog fuhdwh wkh sdwwhuq grfxphqwhg e|
Hqjho dqg Urjhuv +4<<9/ 4<<<,1 Wkhuh lv dovr wkh lvvxh li xvlqj wkh vdph fxuuhqf|
zloo pdnh wkh ohyhov ri sulfhv lq gl�huhqw orfdwlrqv pruh htxdo1 Lw lv fodlphg e|
pdq| wkdw zkhq sulfhv duh h{suhvvhg lq wkh vdph fxuuhqf|/ sulfh wudqvsduhqf|
lv odujhu dqg wkdw wklv irufhv ORS wr krog wr d pxfk juhdwhu h{whqw15 Lqghhg/
dq h{solflw sxusrvh ri wkh Hfrqrplf dqg Prqhwdu| Xqlrq +HPX, lq Hxursh lv
wr lqfuhdvh pdunhw lqwhjudwlrq1

Zh wdnh dv vwduwlqj srlqw iru rxu dqdo|vlv wkh kljk fruuhodwlrq ehwzhhq uhdo
dqg qrplqdo h{fkdqjh udwhv 0 wkh hvwlpdwhg kdoi0olyhv ri ghyldwlrqv iurp sxu0
fkdvlqj srzhu sdulw| duh w|slfdoo| rq wkh pdjqlwxgh ri vhyhudo |hduv +vhh iru
lqvwdqfh Urjr�/ 4<<9,1 Dq lpsolfdwlrq lv wkdw pdq| ri wkh  xfwxdwlrqv lq sxu0
fkdvlqj srzhu duh dvvrfldwhg zlwk qrplqdo h{fkdqjh udwh  xfwxdwlrqv1 Wkh nh|
lqvljkw lv wkdw li wkhuh duh ohvv  xfwxdwlrqv lq sxufkdvlqj srzhu ehwzhhq wzr
vlplodu pdunhwv/ wkh ehqh�wv ri pdunhw vhjphqwdwlrq zloo eh orzhu1 Wr kljkoljkw

4Wkh| irfxv rq k|vwhulvlv lq sulfhv dqg wkh h{fkdqjh udwh1 Vlqfh odujh h{fkdqjh udwh fkdqjhv
lqgxfh hqwu| dqg h{lw ri �upv/ sulfhv dqg txdqwlwlhv zloo qrw uhwxuq wr suh0vkrfn ydoxhv mxvw
ehfdxvh wkh h{fkdqjh udwh uhwxuqv wr lwv ruljlqdo ydoxh1

5Iru lqvwdqfh wkh Ilqdqfldo Wlphv +Jxlgh wr Hfrqrplf ) Prqhwdu| Xqlrq/ Mxo| 4<<;,/ Wkh
Hfrqrplvw lq ydulrxv vxuyh|v1 Dvsoxqg dqg Iulehuj +4<<<, surylgh dq hpslulfdo lqyhvwljdwlrq
ri wklv fodlp xvlqj gdwd iurp gxw|0iuhh vwruhv wkdw sulfh lq vhyhudo fxuuhqflhv1
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wkh lvvxhv/ zh h{dplqh wkh ghflvlrq iru d prqrsrolvw ri zkhwkhu wr vhjphqw wzr

qdwlrqdo pdunhwv 0 wkdw lv wr hqjdjh lq wklug ghjuhh sulfh glvfulplqdwlrq1 Zh
dvvxph wkdw wkh h{fkdqjh udwh pd| ydu| dqg sulfhv duh vhw diwhu wkh fxuuhqw

shulrg*v h{fkdqjh udwh lv revhuyhg1

Ohw xv surylgh vrph ixuwkhu glvfxvvlrq ri wkh frvwv ri pdunhw vhjphqwd0
wlrq ehiruh surfhhglqj wr wkh dqdo|vlv1 Kdylqj qdwlrqdo surgxfw vshfl�fdwlrqv/

exqgolqj zlwk qrq0wudghg jrrgv +vhuylfh djuhhphqwv/ �qdqflqj dqg zduudqwlhv
iru lqvwdqfh,/ kdylqj qdwlrqdo eudqg qdphv dqg h{foxvlyh whuulwrulhv iru ghdohuv

duh doo phfkdqlvpv wkdw lqfuhdvh wkh srwhqwldo iru pdunhw vhjphqwdwlrq16 Wkh|

gr vr e| lqfuhdvlqj wkh sulfh gl�huhqwldo qhhghg wr pdnh duelwudjh sur�wdeoh1
Ixuwkhu pdunhw vhjphqwdwlrq pd| eh dfklhyhg e| oree|lqj iru eduulhuv wr du0

elwudjh1 Wkhvh duh doo phfkdqlvpv wkdw duh olnho| wr eh dvvrfldwhg zlwk vrph

frvwv1 Iru lqvwdqfh wkhuh duh lq pdq| fdvhv olnho| wr eh vfdoh hfrqrplhv lq pdu0
nhwlqj/ lw lv fkhdshu wr xvh rqh lq pdq| orfdwlrqv wkdq rqh lq hdfk1 Wkhuh lv

d vwurqj  dyru ri luuhyhuvlelolw| dvvrfldwhg zlwk pdq| ri wkh phfkdqlvpv dqg
lw lv lq pdq| fdvhv uhdolvwlf wr wklqn ri wkh frvwv iru wkhvh klqghuv wr duelwudjh

dv vxqn 0 li wkh �up ghflghv wr lqwhjudwh pdunhwv lw fdq qrw ixoo| uhfrxs wkh

frvw ri wkh vhjphqwlqj lqyhvwphqw1 Iru h{dpsoh dvvxph wkdw d �up kdv exlow
d eudqg qdph lq d frxqwu| 0 wkh uhvrxufhv ghyrwhg wr wklv duh w|slfdoo| qrw

uhfrxsdeoh vkrxog lw ghflgh wr lqwhjudwh1 Dv orqj dv h{fkdqjh udwhv fdq h{klelw

odujh fkdqjhv wkhuh lv wkxv dq rswlrq ydoxh dvvrfldwhg zlwk kdylqj vhjphqwhg
pdunhwv1 Wkh rswlrq lv wr vhjphqw pdunhwv lq wkh ixwxuh dw d orzhu frvw1 Vlqfh

wkh ydoxh ri dq rswlrq lv lqfuhdvlqj lq wkh yduldelolw| ri wkh xqghuo|lqj dvvhw
+gl�huhqfh lq sur�wv ehwzhhq vhjphqwhg dqg lqwhjudwhg pdunhwv, pdunhwv pd|

eh vhjphqwhg hyhq wkrxjk wkhuh lv olwwoh h{fkdqjh udwh yduldelolw| wrgd| li wkhuh

lv vx!flhqwo| kljk srwhqwldo yduldelolw| wrpruurz1 Wklv suhvhqwv d phfkdqlvp
e| zklfk d prqhwdu| xqlrq zrxog lpso| juhdwhu pdunhw lqwhjudwlrq1 Wkh phfk0

dqlvp zrxog qrw eh lqfuhdvhg sulfh wudqvsduhqf|/ exw wkh yhu| orz suredelolw|

ri ixwxuh h{fkdqjh udwh yduldelolw|1
Zh vkrxog srlqw rxw wkdw wkh dqdo|vlv lv vshfl�f qhlwkhu wr h{fkdqjh udwhv

qru wr dq lqwhuqdwlrqdo vhwwlqj1 Lw fdq eh dssolhg wr rwkhu vlwxdwlrqv zkhuh
d �up frqwhpsodwhv wklug ghjuhh sulfh glvfulplqdwlrq zlwk  xfwxdwlrqv lq wkh

ghpdqg ri wkh jurxsv1 Zlwk uhvshfw wr lqwhuqdwlrqdo srolf| wkh phfkdqlvpv lq

wkh fxuuhqw sdshu iru lqvwdqfh lpso| wkdw wkhuh lv dq rswlrq ydoxh dvvrfldwhg
zlwk pdunhw vhjphqwdwlrq dv orqj dv vdohv wd{hv fdq gl�hu ehwzhhq orfdwlrqv1

Jlyhq wkh yhu| kljk yrodwlolw| ri uhdo dqg qrplqdo h{fkdqjh udwhv lq frpsdulvrq

zlwk rwkhu ghpdqg vkliwhuv lw lv qhyhuwkhohvv wkh shukdsv prvw qdwxudo vhwwlqj
iru wkh dqdo|vlv1

Ehiruh surfhhglqj zlwk wkh dqdo|vlv ohw xv h{hpsoli| zlwk wkh fdvh ri fduv

6Vrph ri wkhvh phfkdqlvpv kdyh uhflhyhg irupdo dwwhqwlrq= Jdqgdo dqg Vk| +4<<9, h{dplqh

wkh uroh ri gl�hulqj whfkqlfdo vwdqgdugv dqg Kruq dqg Vk| +4<<9, dqdo|}h exqgolqj ri wudghg

jrrgv zlwk qrq0wudghg jrrgv1 Jdqvodqgw +4<<<d, dqdo|}hv krz �{hg dqg yduldeoh frvwv ri

duelwudjh lqwhudfw wr doorz ghyldwlrqv iurp ORS1 Iulehuj +4<<<, h{dplqhv wkh uroh ri h{foxvlyh

whuulwrulhv dqg lqirupdwlrq dvv|phwulhv rq duelwudjh pdunhwv lq doorzlqj ghyldwlrqv iurp ORS1

Vrphzkdw uhodwhg duh dovr Jdqvodqgw +4<<<e, dqg Pdoxhj dqg Vfkzduw} +4<<7, zkr dqdo|}h

zhoiduh h�hfwv ri pdunhw vhjphqwdwlrq dqg duelwudjh1
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rq Hxurshdq pdunhwv1 Jrogehuj dqg Yhueryhq +4<<;, vkrz zlgh sulfh gl�hu0

hqfhv +xs wr 63 shufhqw, ehwzhhq �yh Hxurshdq fdu pdunhwv ehwzhhq 4<;3 dqg

4<<61 Lq nhhslqj zlwk wkh fodlp lq wklv sdshu wkh| qrwh wkdw +s15, fdu pdqx0

idfwxuhuv dfwlyho| vhhn wr nhhs Hxurshdq pdunhwv jhrjudsklfdoo| vhjphqwhg e|

iru lqvwdqfh pdlqwdlqlqj wkh vhohfwlylw| ri wkh glvwulexwlrq v|vwhp1 H{fkdqjh

udwh  xfwxdwlrqv kdyh ehhq lpsruwdqw lq gulylqj wkh sulfh gl�huhqwldov1 Lq 4<<3

Xqlwhg Nlqjgrp dqg Lwdo| zhuh wkh prvw h{shqvlyh +suh0wd{ khgrqlf sulfhv,

frxqwulhv dqg e| 4<<9 wkh| zhuh wkh fkhdshvw 0 �wkh pdmru h{fkdqjh udwh uh0

doljqphqwv vhhp wr kdyh sod|hg dq lpsruwdqw uroh lq wklv uhyhuvdo� +s1 8,1 Wkh

sulfh gl�huhqwldov vhhp wr eh odujho| uhodwhg wr orfdo fxuuhqf| sulfh vwdelolw| dqg

h{fkdqjh udwh  xfwxdwlrqv1 Wkh phfkdqlvpv dqdo|}hg lq wklv sdshu zrxog ohdg

wr pruh htxdo sulfhv lq Hxursh/ erwk ehfdxvh ri orzhu gl�huhqfhv lq pdunxsv

dfurvv qdwlrqdo pdunhwv dqg ehfdxvh ri d orzhu vkduh ri wrwdo frvwv ehlqj orfdo

+d qrq0qhjoljleoh vkduh ri orfdo frvwv vkrxog eh frqqhfwhg wr phdvxuhv wkdw vhj0

phqw pdunhwv/ vxfk dv frvwv ri wdlorulqj pdunhwlqj wr wkdw qdwlrqdo pdunhw ru

h{whqvlyh diwhu0vdohv djuhhphqwv,1

Wkh qh{w vhfwlrq suhvhqwv wkh prgho1 Zh surfhhg zlwk dq looxvwudwlrq xv0

lqj vlpsoh ixqfwlrqdo irupv ehiruh zh wdfnoh wkh lvvxh ri zkhwkhu wr vhjphqw

pdunhwv ru qrw1 Wkh gl�huhqfh lq rshudwlqj sur�wv ehwzhhq lqwhjudwhg dqg vhj0

phqwhg pdunhwv zloo eh lpsruwdqw lq gulylqj uhvxowv dqg zh wkhuhiruh h{dplqh

wklv lq vrph ghwdlo lq Vhfwlrq 81 Vr idu/ wkh dqdo|vlv lv sduwldo htxloleulxp dqg

lq wkh �sulflqj0wr0pdunhw� wudglwlrq 0 wkh h{fkdqjh udwh lv h{rjhqrxv dqg sulfhv

ri rwkhu jrrgv duh �{hg1 Wkh �qdo Vhfwlrq uhod{hv wklv dqg h{whqgv wkh dqdo|0

vlv wr lqfoxgh d frpshwlwru dqg glvfxvvhv jhqhudo htxloleulxp lpsolfdwlrqv1 Lq

sduwlfxodu vrph lpsolfdwlrqv iru wkh �qhz rshq hfrqrp| pdfurhfrqrplfv� duh

srlqwhg rxw1

5 Wkh prgho

H{dplqh wkh pd{lpl}dwlrq sureohp idflqj d �up zklfk surgxfhv d jrrg zklfk

lw vhoov rq wzr pdunhwv zklfk zh fdoo Krph dqg Iruhljq1 Ohw wkhuh eh wzr shulrgv

l @ 4> 51 Hdfk shulrg kdv wkh iroorzlqj vhtxhqfh ri hyhqwv= �uvw wkh h{fkdqjh

udwh/ h> iru shulrg l lv revhuyhg/ wkh �up wkhq ghflghv zkhwkhu wr vhsdudwh ru

lqwhjudwh pdunhwv lq shulrg l/ vhwv sulfh iru shulrg l/ dqg shulrg l sur�wv duh

uhdol}hg1 Zh zloo w|slfdoo| vxssuhvv wkh wlphvfulsw1 Ohw h ghqrwh wkh xqlwv ri

wkh �up*v krph fxuuhqf| qhhghg wr ex| rqh xqlw ri wkh Iruhljq fxuuhqf|1 Wkh

h{fkdqjh udwh lq shulrg 5 lv vwrfkdvwlf zlwk d frqwlqxrxv suredelolw| glvwulexwlrq

+exw nqrzq zlwk fhuwdlqw| dw ehjlqqlqj ri shulrg 5,1 Zh zloo irfxv wkh prvw

dwwhqwlrq rq h4 @ H+h5, @ 4/ zklfk zh zloo fdoo wkh htxloleulxp h{fkdqjh udwh1

Ghpdqg iru wkh jrrg lq Krph lv jlyhq e| t+s, zkhuh s lv wkh sulfh fkdujhg

rq wkh Krph pdunhw1 Iruhljq ghpdqg lv d ixqfwlrq ri sulfh h{suhvvhg lq wkh

iruhljq fxuuhqf|/ t�+s�,=7 Ghqrwh wkh sulfh zkhq pdunhwv duh lqwhjudwhg zlwk

7
Lq dvvxplqj wkdw ghpdqg lq hdfk frxqwu| lv d vwdeoh ixqfwlrq ri wkh qrplqdo sulfh lq

wkdw uhvshfwlyh fxuuhqf| zh dvvxph wkdw d qrplqdo h{fkdqjh udwh fkdqjhv ohdyhv rwkhu sulfhv

xqfkdqjhg1 Wkxv d fkdqjh lq wkh qrplqdo h{fkdqjh udwh e/ zloo lpso| d fruuhvsrqglqj fkdqjh
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s= Wkh frvw ri surgxfwlrq lv jlyhq e| d frvw ixqfwlrq F+t> t�,= Dvvxph wkdw
frvw dqg ghpdqg ixqfwlrqv duh wzlfh frqwlqxrxvo| gl�huhqwldeoh/ wkdw ghpdqg
lv ghfuhdvlqj lq sulfh/ dqg wkdw sur�wv rq hdfk pdunhw duh vwulfwo| frqfdyh lq
sulfh vr wkdw wkhuh iru hyhu| srlqw rq wkh pdujlqdo frvw fxuyh h{lvwv d xqltxh
sur�w pd{lpl}lqj sulfh rq hdfk pdunhw1

Zh h{dplqh sur�wv xqghu vhjphqwhg dqg lqwhjudwhg pdunhwv uhvshfwlyho|1
E| vhjphqwhg pdunhwv zh phdq wkdw ghpdqg rq hdfk pdunhw lv lqghshqghqw
ri sulfh rq wkh rwkhu pdunhw1 E| lqwhjudwhg pdunhwv zh phdq wkdw sulfhv duh
vhw vr wkdw ORS krogv18 Li pdunhwv duh vhjphqwhg sur�wv duh jlyhq e| � dqg li
pdunhwv duh lqwhjudwhg sur�wv duh jlyhq e| � gh�qhg dv

� � pd{
s>s�

st+s, . hs
�

t
�+s�,� F+t> t�, +4,

� � pd{
s>s�

st+s, . hs
�

t
�+s�,� F+t> t�, v1w1 s @ hs

�

� pd{
s

st+s, . st
�+s@h,� F+t> t�,

Iru vlpsolflw| ohw wkh glvfrxqw udwh htxdo 41 Wkh �up idfhv d ghflvlrq ri
zkhwkhu wr vhjphqw wkh wzr qdwlrqdo pdunhwv1 Li lw lv frvwohvv wr vhjphqw pdunhwv
wkh �up zloo qhyhu vwulfwo| suhihu wr lqwhjudwh pdunhwv1 Wkh revhuydwlrq iroorzv
iurp qrwlqj wkdw frqvwudlqhg sur�wv fdq qrw grplqdwh xqfrqvwudlqhg1 Dvvxph
wkdw vhjphqwlqj pdunhwv lv dvvrfldwhg zlwk d frvw P li pdunhwv zhuh vhjphqwhg
lq wkh odvw shulrg dqg d frvw Q rwkhuzlvh1 Dvvxph wkdw Q A P 1

Frqvlghu wkh ghflvlrq sureohp idfhg e| d �up dw wkh ehjlqqlqj ri shulrg
4 zklfk hqwhuv wklv shulrg zlwk vhjphqwhg pdunhwv1 Wkh �up zloo vhjphqw lq
shulrg 4 li wkh jdlq iurp vhjphqwlqj lv kljkhu wkdq wkh jdlq iurp lqwhjudwlqj1
Wkhuh zloo h{lvw fulwlfdo ohyhov ri wkh h{fkdqjh udwh dw zklfk d �up lqwhjudwhv ru
vhjphqwv 0 wr hqvxuh wkdw wkhvh wkuhvkrogv duh xqltxho| ghwhuplqhg zh dvvxph
wkdw wkhuh lv d xqltxh h{fkdqjh udwh zklfk plqlpl}hv wkh gl�huhqfh lq sur�wv
dqg wkdw wkh gl�huhqfh lq sur�wv lqfuhdvhv dv wkh h{fkdqjh udwh pryhv dzd|
iurp wklv srlqw19

Dvvxpswlrq D=
g5+���,

gh5
A 3=

Qrz wxuq wr d vlpsoh h{dpsoh wr hvwdeolvk vrph lqwxlwlrq1

lq wkh uhdo h{fkdqjh udwh1 Zh glvfxvv wklv dvvxpswlrq lq Vhfwlrq 915/ iru qrz ylhz lw dv d
frqyhqlhqw zd| wr prgho wkh vw|ol}hg idfw wkdw wkhuh lv d yhu| kljk fruuhodwlrq ehwzhhq uhdo
dqg qrplqdo h{fkdqjh udwhv1

8Wkhuh duh vrph vxewohwlhv dvvrfldwhg zlwk krz wr dvvxph wkdw pdunhwv duh lqwhjudwhg
dqg krz wkh frvwv ri surgxfwlrq iru wkh wzr pdunhwv lqwhudfw> Dvvxph iru lqvwdqfh wkdw doo

fxvwrphuv ex| lq wkh fkhdshu frxqwu| dqg Y5�
Y^Y^�

' f= li wkhuh zhuh hfrqrplhv ri vfdoh wkh �up

zrxog vhw sulfh vxfk wkdw ORS glg qrw krog xqghu lqwhjudwhg pdunhwv/ zdqwlqj wr surgxfh
rqo| iru wkh Krph ru wkh Iruhljq pdunhw1 D prwlydwlrq iru wkh dvvxpswlrqv pdgh lv wkdw zh
irfxv rq wkh lpsdfw ri ORS kroglqj udwkhu wkdq rq wkh suhflvh zd| wkdw duelwudjh irufhv ORS
wr krog1

9Wklv lv d yhuvlrq ri wkh OhFkdwwholhu0Vdpxhovrq sulqflsoh 0 lq wkh zrugv ri Gl{lw +4<<3/
s1 446, 0 �wkh ihzhu yduldeohv duh khog �{hg/ wkh pruh frqyh{ vkrxog wkh pd{lpxp ydoxh
ixqfwlrq eh�1 Sur�wv zkhuh wkh uhodwlyh sulfh lv iuhh wr ydu| vkrxog eh pruh frqyh{ wkdq
sur�wv zkhuh wkh uhodwlyh sulfh R

eR�
' �� Wkxv/ dvvxpswlrq D zloo fohdu| krog xqghu vrph

uhjxodulw| frqglwlrqv/ zh kdyh qrw sxuvxhg wkh h{dfw qdwxuh ri wkrvh uhjxodulw| frqglwlrqv1

8



6 Dq looxvwudwlrq

Dvvxph wkhuh duh frqvwdqw pdujlqdo frvwv ri surgxfwlrq +f, dqg wkdw wkh �up
idfhv ghpdqg wkdw lv olqhdu lq sulfh lq hdfk frxqwu| +4� s, dqg +d� s

�, uhvshf0

wlyho|1 Dw wkh htxloleulxp h{fkdqjh udwh 4 wkh pdunhwv wkxv gl�hu lq vl}h dqg

wkhuhe| lq rswlpdo sulfh li d gl�huv iurp 41 Wkh olqhdu fdvh lv dwwudfwlyh qrw
rqo| ehfdxvh lw |lhogv wudqvsduhqw h{suhvvlrqv exw dovr ehfdxvh wkh suhglfwlrqv

iurp wklv vlpsoh prgho pdwfkhv revhuyhg sdvv0wkurxjk ehkdylru zhoo1: Zh �uvw

h{dplqh wkh shu shulrg sur�w pd{lpl}dwlrq ehiruh surfhhglqj wr wkh pdunhw
vhjphqwdwlrq ghflvlrq1

614 Vhjphqwhg pdunhwv

Xqghu wkh dvvxpswlrqv/ wkh pd{lpl}dwlrq sureohp xqghu vhjphqwhg pdunhwv lv
jlyhq e|

pd{
s>s�

+s� f, +4� s, . +hs� � f, +d� s
�,

Vroylqj iru wkh rswlpdo sulfhv |lhogv

s @
4 . f

5
+5,

s
� @

d. f@h

5
+6,

Zkhq d @ h @ 4 wkh rswlpdo sulfh zloo eh wkh vdph rq erwk pdunhwv/ rwkhuzlvh

wkh| gl�hu1 Wkh sur�wv iurp vdohv dw wkh rswlpdo sulfhv lv jlyhq e|

� @
+4� f,

5

7
.

h +d� f@h,
5

7

Iljxuh 4 looxvwudwhv rswlpdo sulfh dqg sur�wv xqghu wkh phdq h{fkdqjh udwh dqg
wkh h�hfw rq sulfh dqg sur�wv ri d ghsuhfldwlrq ri wkh Krph fxuuhqf| +d pryh

lq h wr h
3,1 Vlqfh pdujlqdo frvwv duh frqvwdqw dqg pdunhwv duh vhjphqwhg wkh

rswlpdo sulfh rq wkh Krph pdunhw lv xqd�hfwhg e| wkh ghsuhfldwlrq1 Rq wkh

Iruhljq pdunhw wkh ghsuhfldwlrq lv htxlydohqw wr d ghfuhdvh lq wkh pdujlqdo frvwv

iru wkh �up dqg wklv lqgxfhv d ghfuhdvh lq wkh iruhljq fxuuhqf| sulfh ri wkh jrrg1
D ghsuhfldwlrq ri wkh �up*v sur�wv lqfuhdvhv iruhljq fxuuhqf| hduqlqjv e| wkh

duhd pdunhg zlwk gldjrqdo olqhv dqg ghfuhdvh wkhp e| wkh duhd pdunhg zlwk

yhuwlfdo olqhv 0 lpso|lqj dq lqfuhdvh lq sur�wv1

Iljxuh 4 derxw khuh

:Sdvv0wkurxjk ri dq h{fkdqjh udwh fkdqjh rqwr lpsruw sulfhv htxdov rqh kdoi lq wklv prgho/

dq hvwlpdwh wkdw lv forvh wr wkh phgldq hvwlpdwh ri sdvv0wkurxjk rq vklsphqwv wr wkh XV

+Jrogehuj dqg Nqhwwhu/ 4<<:,1

9



615 Lqwhjudwhg pdunhwv

Zkhq pdunhwv duh lqwhjudwhg wkh pd{lpl}dwlrq sureohp lv jlyhq e|

pd{
s

+s� f, +4� s, . +s� f, +d� s@h,

|lhoglqj wkh rswlpdo sulfh

s @
+4 . d,

5

h

4 . h
.

f

5

dqg sur�wv

� @

�
+4 . d,h

5+4 . h,
�

f

5

��
4 . d

5
�

f+4 . h,

h

�

Wkh h�hfw ri qrw ehlqj deoh wr vhjphqw pdunhwv lv wkdw wkh rswlpdo sulfh iru wkh

lqwhjudwhg pdunhwv zloo qrw eh rswlpdo iru dq| rqh ri wkh pdunhwv lqglylgxdoo|1

D ghsuhfldwlrq ri wkh krph fxuuhqf| vwloo |lhogv dq lqfuhdvh lq sur�wv/ exw wkh

srvlwlyh h�hfw lv whpshuhg e| wkdw wkh rswlpdo sulfh zloo eh �wrr kljk� rq wkh

krph pdunhw dqg �wrr orz� rq wkh iruhljq pdunhw frpsduhg wr zkdw zrxog

kdyh ehhq wkh fdvh xqghu vhsdudwhg pdunhwv1

616 Pdunhw vhjphqwdwlrq

Wr h{dplqh wkh fkrlfh ri zkhwkhu wr vhjphqw pdunhwv ehjlq e| �qglqj wkh

wkuhvkrog ydoxhv lq shulrg 51 Wkh �up zloo frqwlqxh wr vhjphqw li �� � � P

ru vshfl�fdoo| li

�� � @
4

7+4 . h,
+4 . hd+hd� 5,, �P +7,

Uhzulwh +7, dv d txdgudwlf htxdwlrq lq h dqg vroyh iru wkh wzr urrwv dw zklfk

+7, krogv zlwk htxdolw|1 Zh wkxv hvwdeolvk wkh fulwlfdo ohyhov ri wkh h{fkdqjh udwh

dw zklfk +7, krogv zlwk htxdolw|

h
p

@ 4@d. 5P � 5
s
4@7d5 � 4@7 .P+5 .P,

hp @ 4@d. 5P . 5
s
4@7d5 � 4@7 .P+5 .P,

zkhuh fohduo| hp A h
p
= Lq wkh vdph pdqqhu zh fdofxodwh wkh fulwlfdo ydoxhv ri

wkh h{fkdqjh udwh dw zklfk d �up zklfk glg qrw vhjphqw lq shulrg 4 zloo fkrrvh

wr vhjphqw lq shulrg 51

h
q

@ 4@d. 5Q � 5
s
4@7d5 � 4@7 .Q+5 .Q,

hq @ 4@d. 5Q . 5
s
4@7d5 � 4@7 .Q+5 .Q,

Iljxuh 5 looxvwudwhv wkh fdvh zkhuh d @ 4=5> P @ 3=35 dqg Q @ 3=36 dqg f @ 3=41

:



Iljxuh 5 derxw khuh

Dw wkh htxloleulxp h{fkdqjh udwh 4 wkh pdunhwv duh lq wklv fdvh vlplodu
hqrxjk wkdw wkh �up fkrrvhv qrw wr vhjphqw wkhp1 Wkh Krph pdunhw lv vpdoohu

wkdq wkh Iruhljq dqg wkh rswlpdo sulfh rq wkh Krph pdunhw lv orzhu wkdq wkh

rswlpdo sulfh rq wkh Iruhljq pdunhw1 Dq dssuhfldwlrq ri wkh Krph h{fkdqjh
udwh lqfuhdvhv wkh sxufkdvlqj srzhu ri Krph pdunhw uhodwlyh wr wkh Iruhljq/

dqg iru d vx!flhqwo| dssuhfldwhg h{fkdqjh udwh wkhuh lv qr gl�huhqfh lq sur�wv
ehwzhhq wkh lqwhjudwhg dqg vhjphqwhg pdunhwv fdvhv1 Dv h dssuhfldwhv hyhq

pruh sulfhv djdlq glyhujh/ wkh rswlpdo sulfh rq wkh krph pdunhw lv qrz juhdwhu

wkdq sulfh rq wkh iruhljq pdunhw1 Zh vhh wkdw �� � lv frqyh{ lq h> wkh iduwkhu
iurp wkh plqlpxp gl�huhqfh h lv/ wkh juhdwhu lv wkh gl�huhqfh lq sur�wv ehwzhhq

vhjphqwhg dqg lqwhjudwhg pdunhwv1 Wklv hqvxuhv wkdw wkhuh duh rqo| wzr ydoxhv

zkhuh wkh gl�huhqfh lq sur�wv htxdov P 1
Iru shulrg 5 ohyhov ri wkh h{fkdqjh udwh ehwzhhq h

p
dqg hp wkh �up zloo

lqwhjudwh pdunhwv vlqfh wkh gl�huhqfh lq rshudwlqj sur�wv ehwzhhq lqwhjudwhg
dqg vhjphqwhg pdunhwv lv vpdoo hqrxjk iru lw qrw wr eh sur�wdeoh wr sd| wkh

�{hg frvw ri vhjphqwlqj pdunhwv1 Zkhq h lq Shulrg 5 lv odujhu wkdq hp exw

orzhu wkdq hq d �up wkdw vhjphqwhg lq shulrg 4 zloo frqwlqxh wr gr vr zkhuhdv
d �up wkdw glg qrw zloo qrw gr vr +vlqfh Q A P,= Wkh vhjphqwlqj �up zloo

wkxv kdyh kljkhu rshudwlqj sur�wv lq wklv uhjlrq1 Li wkh h{fkdqjh udwh lv pruh

ghsuhfldwhg wkdq hq d �up zloo vhjphqw qr pdwwhu zkdw lw glg lq shulrg 4/ exw
wkh �up wkdw glg qrw vhjphqw lq shulrg 4 zloo kdyh d kljkhu frvw ri vhjphqwlqj1

Vr wkh ghflvlrq lq shulrg 4 ri zkhwkhu wr lqwhjudwh pdunhwv ru qrw zloo klqjh rq
wkh suredelolwlhv ri zkhuh wkh shulrg 5 h{fkdqjh udwh zloo eh lq uhodwlrq wr wkh

wkuhvkrogv1 Li wkh h{fkdqjh udwh suredelolw| ixqfwlrq kdv vx!flhqw pdvv lq wkh

wdlov lw zloo sd| wr vhjphqw pdunhwv lq shulrg 41 Zh h{dplqh wklv lghd irupdoo|
lq wkh qh{w vhfwlrq lq wkh jhqhudo vhwwlqj1

7 Wkh ghflvlrq wr vhjphqw pdunhwv

714 shulrg 5

Dv lq wkh Looxvwudwlrq wkh �uvw vwhs lq wkh dqdo|vlv lv wr �qg wkh wkuhvkrog ydo0
xhv lq shulrg 5 dw zklfk wkh �up zloo glvfrqwlqxh vhjphqwlqj pdunhwv dqg wkh

wkuhvkrogv dw zklfk lw zloo frpphqfh pdunhw vhjphqwdwlrq1 Lq shulrg 5 d �up

wkdw vhjphqwhg pdunhwv lq shulrg 4 zloo fkrrvh wr frqwlqxh vhjphqwlqj li

�+h5,�P � �+h5, +8,

Wklv zloo |lhog wzr wkuhvkrogv zkhuh +8, krogv zlwk htxdolw|/ hp dqg h
p
zlwk hp

A h
p
= Wr pdnh wkh dqdo|vlv lqwhuhvwlqj zh zdqw wkh h{fkdqjh udwh dw zklfk ���

uhdfkhv lwv plqlpxp lv vx!flhqwo| forvh wr 4 vr wkdw wkh �up zrxog lqwhjudwh li

wkhuh zhuh qr h{fkdqjh udwh xqfhuwdlqw|=
Dvvxpswlrq E= h

p
? 4 ? hp=

Vlploduo|

�+h5,�Q � �+h5,

;



|lhogv wzr wkuhvkrogv dw zklfk d �up wkdw lqwhjudwhg lq shulrg 4 zloo fkrrvh wr

vhjphqw lq shulrg 5/ hq dqg h
q
zkhuh hqA h

q
= Wkh udqnlqj ri wkh wkuhvkrogv lv

vxfk wkdw h
q
? h

p
? 4 ? hp ? hq=

715 Shulrg 4

Lq shulrg 4 wkh �up zloo nhhs vhjphqwlqj pdunhwv li wkh ehqh�w iurp vhjphqwlqj

h{fhhgv wkh ehqh�w ri lqwhjudwlqj/ wkdw lv li

�+h4,�P .

hp]

h
p

�+h5,i+h5,gh5 .

h
p]

3

^�+h5,�P ` i+h5,gh5 .

4]

hp

^�+h5,�P ` i+h5,gh5

� �+h4, .

hq]

h
q

�+h5,i+h5,gh5 .

h
q]

3

^�+h5,�Q ` i+h5,gh5 .

4]

hq

^�+h5,�Q ` i+h5,gh5 +9,

Wkh �uvw olqh ri wkh h{suhvvlrq lv wkh ydoxh ri vhjphqwlqj pdunhwv lq shulrg 41

Shulrg 4 sur�wv duh wkhq jlyhq e| rshudwlqj sur�wv zkhq pdunhwv duh vhjphqwhg

+�+h4,, plqxv wkh frvw ri vhjphqwlqj pdunhwv/ P 1 Li wkh shulrg 5 h{fkdqjh

udwh/ h5 olhv ehwzhhq h
p

dqg hp wkh �up zloo lqwhjudwh lq shulrg 5 dqg jdlq

sur�wv �+h5,1 Wklv lv wkh wklug whup1 Li h5 lv orzhu wkdq h
p

wkh �up zloo

frqwlqxh vhjphqwlqj pdunhwv jdlqlqj rshudwlqj sur�wv �+h5, dqg sd|lqj wkh

frvw ri frqwlqxlqj wr vhjphqw/ P= Wklv lv wkh irxuwk whup1 Wkh odvw whup rq

wkh �uvw olqh vlploduo| jlyhv wkh h{shfwhg ydoxh ri sur�wv iru zkhq h5 A hp= Zh

pd| uhzulwh Htxdwlrq +9, vr dv wr duulyh dw wkh iroorzlqj Sursrvlwlrq1

Sursrvlwlrq 4 Dvvxph wkdw dvvxpswlrqv D dqg E krog1 Wkh �up zloo vhjphqw

pdunhwv lq shulrg 4 li dqg rqo| li �P.+�+h4,� �+h4,,.+Q�P,

#
h
qU
3

i+h5,gh5 .
4U
hq

i+h5,gh5

$

.

h
pU
h
q

^+�+h5,� �+h5,,�P ` i+h5,gh5 .
hqU
hp

^+�+h5,� �+h5,,,�P ` i+h5,gh5 �

3=

Lw zloo eh sur�wdeoh iru wkh �up wr frqwlqxh wr vhjphqw pdunhwv li wkh frvw
ri grlqj vr +P lq wkh �uvw shulrg, lv orzhu wkdq wkh jdlq1 Wkh jdlq frqvlvwv ri
wkh gl�huhqfh lq rshudwlqj sur�wv lq shulrg 4 +�+h4,� �+h4,, soxv wkh h{shfwhg
ydoxh ri hqwhulqj wkh qh{w shulrg zlwk vhjphqwhg pdunhwv1 Wkhuh duh wzr sduwv
wr wklv h{shfwhg ydoxh/ li h5 ? h

q
ru A hq wkh �up zloo vhjphqw lq shulrg 5

qr pdwwhu zkdw lw glg lq shulrg 4/ li lw vhjphqwhg lq shulrg 4 lw zloo krzhyhu
rqo| sd| P lqvwhdg ri Q wr gr vr1 Wkh odujhu wkh gl�huhqfh ehwzhhq Q dqg
P wkh pruh lpsruwdqw zloo wklv whup eh1 Iru h{fkdqjh udwhv wkdw duh ehwzhhq
wkuhvkrogv/ h

q
? h5 ? h

p
+ru frqyhuvho| iru d ghsuhfldwhg h{fkdqjh udwh, wkh

�up zloo rshudwh zlwk vhjphqwhg pdunhwv rqo| li lw vhjphqwhg lq shulrg 41 Doo
whupv h{fhsw wkh �uvw duh qrq0qhjdwlyh dqg zloo w|slfdoo| eh srvlwlyh1

Iru wkh sxusrvh ri wkh dqdo|vlv wdnh dv uhihuhqfh d �up iru zklfk wkh frq0
glwlrq lq Sursrvlwlrq 4 krogv zlwk htxdolw|1 Ghqrwh wkh gl�huhqfh lq sur�wv lq

<



shulrg 4 iru zklfk Htxdwlrq +9, krogv zlwk htxdolw| e| �fulw @ �+h4, � �+h4,

iru vrph jlyhq glvwulexwlrq ri h5= Lw wxuqv rxw wr eh frqyhqlhqw wr fhqwhu d glv0

fxvvlrq durxqg krz �fulw lv d�hfwhg e| fkdqjhv lq wkh xqghuo|lqj sdudphwhuv1

Iluvw revhuyh wkdw

Uhpdun 5 �fulw lv ghfuhdvlqj lq wkh yduldqfh ri wkh h{fkdqjh udwh

Orzhu srwhqwldo iru ixwxuh yduldelolw| lq h{fkdqjh udwhv ohdgv d �up wr lq0

whjudwh wkdw zrxog rwkhuzlvh kdyh vhjphqwhg1 E| vhjphqwlqj lq shulrg 4 wkh

�up qrw rqo| lqfuhdvhv rshudwlqj sur�wv iurp wkh fxuuhqw shulrg/ lw dovr ex|v

dq rswlrq wr vhjphqw pdunhwv dw d orzhu frvw wrpruurz1 Vlqfh wkh ydoxh ri wkh

rswlrq ghfuhdvhv dv yduldelolw| ghfuhdvhv wkh �up zloo qhhg d odujhu jdlq wrgd|

wr frqwlqxh vhjphqwlqj1 Iru d �up vxfk dv wklv wkhuh lv wkxv d ixqgdphqwdo gli0

ihuhqfh ehwzhhq d �{hg h{fkdqjh udwh dqg d prqhwdu| xqlrq1 D �{hg h{fkdqjh

udwh hqwdlov wkh srvvlelolw| ri odujh ixwxuh h{fkdqjh udwh fkdqjhv 0 pdnlqj wkh

rswlrq ydoxdeoh1 Li ghpdqg gl�huv vx!flhqwo| ehwzhhq frqvxphuv d �up zloo

vhjphqw pdunhwv dovr zlwklq frxqwulhv/ wkh suhvhqfh ri yduldelolw| pdnhv wkh

lqfhqwlyhv iru grlqj vr vwurqjhu1

Prvw vwduno| wkh lqwxlwlrq lv eurxjkw rxw li zh dvvxph wkdw h4 @ H+h5, @ 4

dqg wkdw wkh pdunhwv duh lghqwlfdo vxfk wkdw �+h4,� �+h4, @ 31 Iru vx!flhqwo|

kljk ixwxuh yduldelolw| wkh �up zloo sd| wkh frvw ri vhjphqwlqj hyhq wkrxjk lw

jdlqv qrwklqj lq fxuuhqw rshudwlqj sur�wv iurp grlqj vr1

Uhpdun 6 �fulw lv lqfuhdvlqj lq P dqg ghfuhdvlqj lq Q=

Lqfuhdvlqj wkh pdlqwhqdqfh frvw ri vhjphqwlqj zloo ohdg d �up wkdw vhj0

phqwhg wr lqwhjudwh1 Wkhuh lv d wulyldo gluhfw h�hfw vlqfh lqfuhdvlqj P lqfuhdvhv

wkh frvw ri vhjphqwlqj lq shulrg 41 Wkhuh zloo eh d ixuwkhu h�hfw vlqfh h
p

zloo

ghfuhdvh dqg hp zloo lqfuhdvh1 Wkh ydoxh ri hqwhulqj shulrg 5 zlwk vhjphqwhg

pdunhwv lv orzhu zkhq wkh frvw ri pdlqwdlqlqj vhjphqwdwlrq lv kljk1 Pdq| lq0

vwlwxwlrqdo dqg rwkhu ghwdlov fdq eh vhhq dv d�hfwlqj P= Lq wkh frqwh{w ri sulfh

htxdol}dwlrq lq Hxursh lw vkrxog eh qrwhg wkdw d frpprq fxuuhqf| frphv dw

wkh vdph wlph dv rwkhu pryhv wr fuhdwh d frpprq pdunhw duh wdnhq1 Kdughu

hqirufhphqw ri frpshwlwlyh uxohv; dqg holplqdwlrq ri erughu frqwurov fdq eh vhhq

dv pdnlqj P odujhu1 Fohduo|/ wkh odujhu Q lv wkh pruh lv wkh rswlrq zruwk wr

eh deoh wr vhjphqw lq wkh ixwxuh dw wkh orzhu frvw P 1 Erwk wkurxjk wkh frvw ri

vhjphqwlqj +Q �P, dqg wkurxjk vkliwlqj wkh erxqgv h
q
dqg hq forvhu wr wkh

htxloleulxp h{fkdqjh udwh1

Vrph revhuydwlrqv dv wr krz sulfh htxdol}dwlrq edvhg rq wkh suhvhqw phfk0

dqlvp gl�huv iurp wkh pruh frpprq dvvxpswlrqv ri duelwudjh pdnlqj sulfhv

htxdo lq doo orfdwlrqv diwhu frqwuroolqj iru wudqvsruw frvwv ghvhuyh wr eh srlqwhg

rxw1 Lq sulqflsoh wudqvsruw frvwv zrxog d�hfw wkh frvw ri P / wkh orzhu wudqvsruw

frvwv ehwzhhq wzr orfdwlrqv wkh pruh zrxog lw frvw d �up wr vhjphqw pdunhwv1

PRUH

;
Yronvzdjhq iru lqvwdqfh zhuh �qhg pruh wkdq 433 ploolrq Hfx lq 4<<: iru +wkuhdwv ri,

uhyrnlqj olfhqfhv ri Lwdoldq ghdohuv wkdw vrog wr Dxvwuldq ru Jhupdq fxvwrphuv1
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Wkh txlwh jhqhudo qdwxuh ri Sursrvlwlrq 4 ghvhuyhv wr eh hpskdvl}hg1 Vlqfh

wkh phfkdqlvpv ehklqg sulfh glvfulplqdwlrq xqghu frpshwlwlrq duh rqo| ehjlq0

qlqj wr eh h{soruhg iru vlpsolflw| zh dvvxphg wkdw wkh �up dfwhg dv d pr0

qrsrolvw1 Krzhyhu/ doo wkdw lv uhtxluhg iru uhvxowv wr krog lv wkdw sur�wv duh

kljkhu xqghu sulfh glvfulplqdwlrq wkdq zlwkrxw/ wkdw wkh pruh wkh ghpdqg ri

wkh jurxsv gl�hu/ wkh juhdwhu lv wkh gl�huhqfh lq rshudwlqj sur�wv dqg wkdw suri0

lwv lq shulrg 5 duh d ghwhuplqlvwlf ixqfwlrq ri wkh h{fkdqjh udwh1 Wkh �up grhv

qrw nqrz wkh uhdol}dwlrq ri wkh h{fkdqjh udwh lq shulrg 5/ lw nqrzv krzhyhu iru

hyhu| srvvleoh uhdol}dwlrq zkdw sur�wv lw zrxog dfklhyh 0 li wklv zhuh qrw wkh fdvh

wkh wkuhvkrogv zrxog dovr eh vwrfkdvwlf1 Zh xvhg rqo| wzr shulrgv/ h{whqglqj

wkh dqdo|vlv wr pruh shulrgv zrxog qrw fkdqjh wkh wkuxvw ri uhvxowv1< Suhylrxv

dqdo|vlv ri vxqn frvwv lq frqmxqfwlrq zlwk h{fkdqjh udwhv kdv irfxvhg rq k|v0

whulvlv 0 ghshqghqw yduldeohv wkdw gr qrw uhwxuq wr suh0vkrfn ydoxhv diwhu d odujh

vkrfn1 H{whqglqj wkh suhvhqw prgho wr pruh shulrgv zrxog surgxfh wklv dv zhoo

exw rwkhuzlvh r�hu lqvx!flhqw lqvljkwv wr prwlydwh wkh dgglwlrqdo frpsolfdwlrqv

iru rxu sxusrvhv1 Wkh  dyru ri wkdw w|sh ri dqdo|vlv fdq eh vhhq e| wkh iroorz0

lqj= dvvxph wkdw lq d shulrg 3 h @ 4 dqg wkh �up kdv lqwhjudwhg pdunhwv/ wkhq

lq shulrg 4 wkhuh lv d odujh vkrfn wr wkh h{fkdqjh udwh vxfk wkdw vhjphqwdwlrq

lv lqgxfhg dqg lq shulrg 5 wkh h{fkdqjh udwh lv djdlq 4= Li srwhqwldo yduldelolw|

lq h lq vxevhtxhqw shulrgv lv vx!flhqwo| kljk wkh �up zloo frqwlqxh wr vhjphqw

pdunhwv hyhq wkrxjk wkh h{fkdqjh udwh kdv uhwxuqhg wr lwv ruljlqdo ydoxh1

8 Dyhudjh sur�wv dqg pdunhw vhjphqwdwlrq

Dv qrwhg deryh wkh gl�huhqfh lq sur�wv ehwzhhq wkh lqwhjudwhg dqg vhjphqwhg

fdvh zloo eh lpsruwdqw lq gulylqj uhvxowv1 Qrwh wkdw lq Iljxuh 5 sur�wv lq wkh vhs0

dudwhg fdvh duh vwulfwo| frqyh{43 lq wkh h{fkdqjh udwh zkhuhdv wkh| duh vwulfwo|

frqfdyh zkhq pdunhwv duh vhjphqwhg1 Wkh gl�huhqfh ehwzhhq rshudwlqj sur�wv

xqghu lqwhjudwhg dqg vhjphqwhg pdunhwv lv lpsruwdqw qrw rqo| iru wkh wkuhvk0

rogv1 Lw zloo dovr eh ri lqwhuhvw wr gluhfwo| h{dplqh krz sur�wv uhvsrqg wr

h{fkdqjh udwh fkdqjhv1 Duh h{fkdqjh udwh  xfwxdwlrqv jrrg ru edg iru sur�wvB

Iru wkh olqhdu Looxvwudwlrq sur�wv zhuh frqyh{ lq wkh h{fkdqjh udwh xqghu vhj0

phqwhg pdunhwv exw frqfdyh xqghu lqwhjudwhg1 Vlqfh zh doorz sulfhv wr eh vhw

diwhu wkh h{fkdqjh udwh lv nqrzq zh irfxv rq orqjhu pryhphqwv lq wkh h{fkdqjh

udwh udwkhu wkdq rq gdlo| ru prqwko| yduldelolw|1 Wklqn iru h{dpsoh ri d Fdqd0

gldq �up vhoolqj rq wkh Fdqdgldq dqg XV pdunhwv gxulqj wkh groodu �vzlqj�

ri wkh plg 4<;3v 0 krz zrxog sur�wv eh d�hfwhg xqghu pdunhw vhjphqwdwlrq

uhodwlyh wr xqghu pdunhw lqwhjudwlrqB

Wr h{dplqh wkh lvvxh pdnh wkh dgglwlrqdo dvvxpswlrqv wkdw C5F
CtCt�

@ 3 dqg

<Wkh uhodwhg olwhudwxuh rq k|vwhulvlv lq wudgh dovr �qgv wkdw uhvxowv duh urexvw1 Edogzlq

+4<;;, h{dplqhv Frxuqrw frpshwlwlrq dqg rqh wlph vkrfnv wr wkh h{fkdqjh udwh/ Edogzlq dqg

Nuxjpdq +4<;<, h{dplqh d prqrsro| �up vxemhfw wr llg h{fkdqjh udwh vkrfnv/ Gl{lw h{dplqhv

shuihfw frpshwlwlrq dqg prghov wkh uhdo h{fkdqjh udwh dv d Eurzqldq prwlrq1 Wkh| doo �qg

vlplodu uhvxowv1
43Wkh vwulfw frqyh{lw| lv hdvlhu wr vhh li |rx sxw d uxohu xqghu wkh fxuyh1
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CF
Ch

@ 3144

Sursrvlwlrq 7 Xqghu vhjphqwhg pdunhwv dyhudjh sur�wv duh lqfuhdvlqj lq h{0

fkdqjh udwh yduldelolw| +li CF
Ct�

9@ 3,1

Surri1 Dyhudjh sur�wv duh lqfuhdvlqj lq wkh yduldelolw| ri wkh h{fkdqjh

udwh li sur�wv duh vwulfwo| frqyh{ lq wkh h{fkdqjh udwh/ li
g5�
gh5

A 31 � @

st+s, . hs�t�+s�, � F+t> t�,= Wrwdoo| gl�huhqwldwlqj sur�wv |lhogv +xvlqj wkdw

C5F
CtCt�

@ 3 dqg wkxv wkdw gs @ 3 dqg hydoxdwlqj durxqg rswlpxp,
g5�
gh5

@

C5�
Cs�5

�
gs�

gh

�5
. C5�

Ch5 .5 C5�
Cs�Ch

gs�

gh 1 Wrwdoo| gl�huhqwldwlqj wkh �uvw rughu frqglwlrq

iru sur�w pd{lpl}dwlrq |lhogv gs�

gh
@ �

C5�@Cs�Ch
C5�@Cs�5

= Xvh wklv dqg wkdw C5�
Ch5

@ 3

wr hvwdeolvk wkdw g5�
gh5

@
+�C5�@Cs�Ch,

5

C5�@Cs�5
� 5

+C5�@Cs�Ch,
5

C5�@Cs�5
@ �

+C5�@Cs�Ch,
5

C5�@Cs�5
= Vhf0

rqg rughu frqglwlrqv iru sur�w pd{lpl}dwlrq uhtxluh wkdw C5�
Cs�5

? 3= C5�
Cs�Ch

9@ 3

+pdujlqdo uhyhqxh phdvxuhg lq Iruhljq fxuuhqf|, li CF
Ct� 9@ 31 Wklv hvwdeolvkhv

wkdw �
+C5�@Cs�Ch,

5

C5�@Cs�5
A 3 lii CF

Ct�
9@ 3=

Wkh lqwxlwlrq iru wklv uhvxow lv vwudljkwiruzdug 0 li sulfhv rq wkh wzr pdunhwv

duh xqfkdqjhg wkh uhodwlrq ehwzhhq wkh h{fkdqjh udwh dqg sur�wv zloo eh olqhdu/

zklfk phdqv wkdw dyhudjh sur�wv duh xqd�hfwhg e| h{fkdqjh udwh yduldelolw|1

E| sxuvxlqj dq rswlpdo srolf| wkh prqrsrolvw zloo gr ehwwhu dqg dfklhyh sur�wv

wkdw duh frqyh{ lq wkh h{fkdqjh udwh/ lqfuhdvlqj lq wkh yduldelolw| ri wkh h{fkdqjh

udwh145

Wkh uhvxow fruuhvsrqgv forvho| wr wkh uhvxow ri Rl +4<94, wkdw wkh sur�wv

ri d sulfh wdnhu duh frqyh{ lq wkh yduldelolw| ri wkh sulfh1 E| vhwwlqj txdqwlw|

+sulfh, rswlpdoo| lq hdfk shulrg wkh �up pdnhv wkh ehvw ri wkh jrrg wlphv +kljk

sulfh/ ghsuhfldwhg h{fkdqjh udwh, dqg e| fxwwlqj edfn lq xqidyrudeoh frqglwlrqv

lw olplwv wkh h�hfwv ri dgyhuvh pryhphqwv lq wkh sulfh ru h{fkdqjh udwh1 Lqghhg/

lw fdq eh vhhq dv fruroodu| wr uhvxowv lq Iulehuj dqg Pduwhqvhq/ 4<<</ zklfk

dqdo|}hv wkh lpsdfw rq sur�wv iurp yduldelolw| ri lqsxw frvwv1

Qrz wxuq wr wkh lqwhjudwhg pdunhwv fdvh/ wkh uhdvrq iru zk| sur�wv fdq eh

frqfdyh lv wkdw dv wkh h{fkdqjh udwh pryhv dqg pdunhwv duh lqwhjudwhg wkh sulfh

wkdw frqvxphuv idfh rq wkh wzr pdunhwv zloo gl�hu iurp wkh rswlpdo sulfh rq

wkdw pdunhw1 D ghsuhfldwlrq ri wkh �up*v krph fxuuhqf| zloo eh htxlydohqw wr

kdylqj d orzhu frvw ri surgxflqj iru wkh Iruhljq pdunhw 0 vrphwklqj wkdw zloo

lqfuhdvh sur�wv1 Zkhq pdunhwv duh lqwhjudwhg wklv srvlwlyh h�hfw lv whpshuhg

44Erwk wkhvh dvvxpswlrqv frxog eh uhod{hg zlwkrxw fkdqjlqj wkh  dyru ri uhvxowv1 Wkh
�uvw dvvxpswlrq lv frqyhqlhqw vlqfh lw lpsolhv wkdw rswlpdo txdqwlw| rq wkh Krph pdunhw lv
xqd�hfwhg e| dq h{fkdqjh udwh fkdqjh zkhq pdunhwv duh vhjphqwhg1 Wkh vhfrqg dvvxpswlrq
fdwfkhv wkdw frvwv whqg wr eh uljlg lq wkh surgxfhuv fxuuhqf| +zh pd| iru lqvwdqfh wklqn ri
oderu dv wkh rqo| lqsxw lq surgxfwlrq dqg ohw qrplqdo zdjhv eh �{hg,1 Doorzlqj iru vrph gluhfw
h�hfw rq frvwv iurp dq h{fkdqjh udwh fkdqjh zrxog frpsolfdwh wkh dqdo|vlv +zkdw vkduh/ zkdw
sdvv0wkurxjk, zlwkrxw fkdqjlqj h{fkdqjh udwh sdvv0wkurxjk1

45Wkh uhdvrq zk| sur�wv duh olqhdu lq wkh h{fkdqjh udwh zkhq pdujlqdo frvwv duh f lv wkdw
wkh h{fkdqjh udwh wkhq fdqfhov iurp wkh �uvw rughu frqglwlrq1 Wkxv iruhljq sulfh dqg txdqwlw|
gr qrw fkdqjh dqg fkdqjhv lq wkh h{fkdqjh udwh zloo vkliw sur�wv olqhduo|1
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e| wkdw wkh sulfh vhw zloo eh dq xqkdss| frpsurplvh ehwzhhq wkh sulfhv wkdw
zrxog eh rswlpdo rq hdfk pdunhw1 Li wkh �uvw h�hfw lv vx!flhqwo| orz sur�wv zloo
lqfuhdvh dw d ghfuhdvlqj udwh zkhq wkh h{fkdqjh udwh ghsuhfldwhv/ sur�wv zloo eh
frqfdyh lq wkh h{fkdqjh udwh dqg yduldelolw| zloo orzhu dyhudjh sur�wv1

Dyhudjh sur�wv duh ghfuhdvlqj lq yduldelolw| ri wkh h{fkdqjh udwh li sur�wv duh

vwulfwo| frqfdyh lq wkh h{fkdqjh udwh/ li g5�
gh5

? 31 Wrwdoo| gl�huhqwldwh �+s+h,> h,

wzlfh |lhogv +hydoxdwlqj durxqg rswlpxp, g�5

gh5
@ C5�

Cs5
gs5

gh5
. C5�

Ch5
. 5 C5�

ChCs

gs

gh
= Wkh

�uvw whup zloo eh qhjdwlyh dqg vr zloo wkh vhfrqg iru d eurdg fodvv ri ghpdqg
dqg frvw ixqfwlrqv146 Wkh odvw whup krzhyhu zloo eh srvlwlyh/ d ghsuhfldwlrq ri
wkh krph fxuuhqf| ohdgv wr d kljkhu rswlpdo sulfh lq krph fxuuhqf| whupv dqg
wkh furvv0h�hfw zloo eh wkh vdph vljq1 Wkh pruh frqfdyh wkdw ghpdqg lv dv d
ixqfwlrq ri sulfh dqg wkh pruh frqyh{ wkdw frvwv duh/ wkh pruh olnho| duh sur�wv
wr eh frqfdyh lq wkh h{fkdqjh udwh1

9 H{whqvlrqv

Zh zloo lq wkh iroorzlqj eulh | h{soruh wkh vhqvlwlylw| ri wkh frqfoxvlrqv wr
h{whqvlrqv dqg glvfxvv vrph dgglwlrqdo uhvxowv wkdw hphujh iurp dq dqdo|vlv ri
wkh lvvxhv lq wklv sdshu1 Zh vwduw zlwk wkh fdvh zkhq wkh �up idfhv frpshwlwlrq
dqg surfhhg wr vnhwfk dq dqdo|vlv ri jhqhudo htxloleulxp1

914 Frpshwlwlrq

Rqo| uhfhqwo| kdv wkh olwhudwxuh rq sulfh glvfulplqdwlrq vwduwhg wr h{dplqh wkh
fdvh ri frpshwlwlrq +vhh iru lqvwdqfh Fruwv/ 4<<;,1 Jhqhudo uhvxowv rq wkh phfk0
dqlvpv deryh zkhq wkh �up idfhv frpshwlwlrq lv ohiw iru ixwxuh uhvhdufk1 Zh
nqrz iurp wkh olwhudwxuh rq pxowl0pdunhw frqwdfw wkdw ruljlqdwhg zlwk Ehuq0
khlp dqg Zklqvwrq +4<<3, wkdw uhvxowv duh vhqvlwlyh wr wkh vhw0xs ri wkh jdph/
vxfk dv wkh vhtxhqflqj ri pryhv dqg wkh irup ri frpshwlwlrq1 Zh dovr nqrz
wkdw zkhwkhu pdunhwv duh vhjphqwhg ru qrw lv fuxfldo iru frpshwlwlrq lq d lq0
whuqdwlrqdo gxrsro|147 Lq wklv vhfwlrq zh zloo frqwhqg rxuvhoyhv zlwk h{dplqlqj
d vlpsoh fdvh/ wkh vdph dv lq Vhfwlrq 6 exw zlwk d frpshwlqj �up1 Zh wkxv
h{dplqh wkh fdvh ri wzr �upv +d> e, iurp wkh Krph frxqwu| wkdw frpshwh rq
erwk pdunhwv1 Ohw wkh wzr �upv hdfk surgxfh d jrrg zklfk lv dq lpshuihfw vxe0
vwlwxwh iru wkh rwkhu �up*v jrrg dqg ohw ghpdqg ixqfwlrqv lq wkh wzr frxqwulhv
eh olqhdu lq sulfhv1 Ohw frvw ixqfwlrqv eh lghqwlfdo zlwk frqvwdqw pdujlqdo frvwv
dqg dvvxph wkdw �upv kdyh Qdvk frqmhfwxuhv rq sulfh uhvsrqvhv +Ehuwudqg,1 Dv
ehiruh ohw � ghqrwh sur�wv zkhq ri d �up wkdw vhjphqwv pdunhwv dqg � ri d
�up wkdw lqwhjudwhv pdunhwv1 Ohw d 3 vljqli| wkdw wkh rwkhu �up vhjphqwv1 Ohw {
ghqrwh wkh sulfh ri �up e1 Wkh pd{lpl}dwlrq sureohpv idflqj �up d lq shulrg

46Wkh fruuhvsrqgv wr wkh fdvh zlwk suh0vhw sulfhv vhh iru lqvwdqfh Grqqhqihog dqg ]lofkd

+4<<4, ru Iulehuj +4<<;,1
47Vhh iru lqvwdqfh Eudqghu +4<<8, iru d glvfxvvlrq1
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@ pd{
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+s� f,+4� s. �{, . +s� f,+4� s@h. �{�
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dqg htxlydohqwo| iru �up e= Zh pd| vroyh wkhvh htxdwlrqv lq vwdqgdug idvklrq

wr duulyh dw sur�wv dv d ixqfwlrq ri xqghuo|lqj sdudphwhuv1 Iljxuh 7 sorwv �>

�
3> � dqg �3 xqghu wkh vdph sdudphwhu ydoxhv dv lq Vhfwlrq 61
Iljxuh 6 derxw khuh

Zkhq h @ 4 doo wkh vwudwhjlhv |lhog wkh vdph sur�wv1 Dv wkh h{fkdqjh
udwh gl�huv iurp 4 wkh| zloo |lhog gl�huhqw sd|r�v1 Vhjphqwlqj pdunhwv dozd|v

|lhogv kljkhu rshudwlqj sur�wv/ qr pdwwhu zkdw wkh rwkhu �up grhv1 Lq wklv

vhqvh vhjphqwlqj pdunhwv lv d grplqdwlqj vwudwhj| dqg iru d orz hqrxjk frvw ri
frqwlqxlqj wr vhjphqw pdunhwv dqg vx!flhqwo| kljk ixwxuh srwhqwldo h{fkdqjh

udwh yrodwlolw| wkh �upv zloo frqwlqxh wr vhjphqw pdunhwv hyhq zkhq wkh h{fkdqjh

udwh lv htxdo wr lwv htxloleulxp ydoxh1 Wkhuhiruh Sursrvlwlrq 4 krogv dovr xqghu
wklv irup ri frpshwlwlrq1 Xqghu wkh prvw qdwxudo h{whqvlrq wkh uhvxowv iurp wkh

prqrsro| dqdo|vlv wkxv fduu| ryhu wr wkh fdvh zkhq wkh �up idfhv frpshwlwlrq1
Ixuwkhu dqdo|vlv ri frpshwlwlrq zloo kdyh wr eh ohiw iru ixwxuh uhvhdufk1

915 Jhqhudo htxloleulxp

Wkh uhvxowv suhvhqwhg lq wklv sdshu duh lq doo olnholkrrg jhqhudol}deoh wr jhqhudo

htxloleulxp1 Ri sduwlfxodu lqwhuhvw zrxog eh wkh h{whuqdolw| dvvrfldwhg zlwk
pdunhw vhjphqwdwlrq wkdw vkrxog eh w|slfdoo| eh suhvhqw1 Li wkh �up grhv qrw

fkdqjh iruhljq sulfh sursruwlrqdoo| wr dq h{fkdqjh udwh fkdqjh +zkhq pdunhwv

duh vhjphqwhg, lw lqfuhdvhv wkh fruuhodwlrq ehwzhhq uhdo dqg qrplqdo h{fkdqjh
udwhv e| vhjphqwlqj1

Frqvlghu d vhwxs ri wkh iroorzlqj w|sh1 Dvvxph wkdw Krph lv yhu| odujh lq
uhodwlrq wr Iruhljq vxfk wkdw wkh sulfh xqghu lqwhjudwhg pdunhwv zrxog doprvw

h{foxvlyho| eh jhduhg wr Krph/ wkdw wkhuh lv d frqwlqxxp ri �upv lq wkh hfrqrp|

zkr hdfk surgxfhv d gl�huhqwldwhg jrrg zlwk oderu dv rqo| lqsxw1 Ohw zdjhv
eh suh0vhw1 Dvvxph ixuwkhu wkdw wkh ghpdqg ixqfwlrq idflqj �upv lv vxfk wkdw

h{fkdqjh udwh sdvv0wkurxjk lv ohvv wkdq ixoo +gs
�

gh
h
s�

A �4,1 Frqvlghu qrz d

qrplqdo h{fkdqjh udwh fkdqjh1 Li doo rwkhu �upv vhjphqw pdunhwv wkh qrplqdo
h{fkdqjh udwh fkdqjh zloo kdyh d juhdw lpsdfw rq wkh uhdo h{fkdqjh udwh vlqfh

Iruhljq sulfhv zloo rqo| uhvsrqg e| kdoi wkh h{fkdqjh udwh fkdqjh1 Vlqfh wkh
uhdo h{fkdqjh udwh ydulhv lw zloo sd| iru d vlqjoh �up wr vhjphqw pdunhwv dv zhoo

+iru vx!flhqwo| orz P,1

Frqvlghu lqvwhdg wkh fdvh zkhuh qr rwkhu �up vhjphqw pdunhwv1 Iurp wkh
dvvxpswlrq wkdw Iruhljq lv vpdoo lw iroorzv wkdw sulfhv h{suhvvhg lq Krph fxu0

uhqf| zloo qrw fkdqjh zkhq wkhuh lv dq h{rjhqrxv h{fkdqjh udwh fkdqjh1 Wkhuh
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zloo eh frpsohwh sdvv0wkurxjk rqwr Iruhljq sulfhv dqg frqvhtxhqwo| wkh qrplqdo

h{fkdqjh udwh fkdqjh zloo kdyh qr uhdo h{fkdqjh udwh lpsolfdwlrqv1 Vlqfh wkh

uhdo h{fkdqjh udwh lv frqvwdqw lw zloo qrw eh sur�wdeoh wr vhjphqw pdunhwv dv

wkh uhodwlyh sxufkdvlqj srzhu ri frqvxphuv lv frqvwdqw1

E| frpsdulqj wkh ghflvlrq zkhq qr rwkhu �up vhjphqwv zlwk wkh rqh zkhuh

hyhu| rqh hovh vhjphqwv zh vhh wkdw wkhuh lv dq h{whuqdolw| dvvrfldwhg zlwk d

�upv ghflvlrq wr vhjphqw pdunhwv/ e| vhjphqwlqj pdunhwv d �up lqfuhdvhv wkh

fruuhodwlrq ehwzhhq uhdo dqg qrplqdo h{fkdqjh udwhv1

Ehiruh frqfoxglqj zh vkrxog uhodwh wr wkh udslgo| h{sdqglqj olwhudwxuh zklfk

kdv ehfrph nqrzq dv wkh �qhz rshq hfrqrp| pdfurhfrqrplfv� +vhh h1j1 Revw0

ihog dqg Urjr�/ 4<<8/ 4<<</ Ehwwv dqg Ghyhuhx{/ 4<<9 ru Ghyhuhx{ dqg Hqjho/

4<<;,1 Wkhvh prghov kdyh suryhq yhu| xvhixo iru pdq| sxusrvhv dqg dsshdu dw

�uvw jodqfh wr suhvhqw dq h{fhoohqw iudphzrun lq zklfk wr h{dplqh wkh fxuuhqw

lvvxhv 0 wkhuh lv prqrsrolvwlf frpshwlwlrq dqg wzr frxqwulhv wkdw duh htxdo lq

htxloleulxp +zklfk pdgh wkh frqfoxvlrqv lq Sursrvlwlrq 4 sduwlfxoduo| vwdun,1

Hvshfldoo| Revwihog dqg Urjr� +4<<<, duh forvh wr wkh vhwxs lq wkh suhvhqw sdshu

vlqfh wkh| doorz +oderu, frvwv wr eh uljlg exw ohw sulfhv eh vhw diwhu xqfhuwdlqw|

lv uhvroyhg1

Krzhyhu/ wklv olwhudwxuh hpsor|v frqvwdqw hodvwlf ghpdqg dqg kdv frqvwdqw

pdujlqdo frvwv1 Rswlpdo sulfhv xqghu vhjphqwhg pdunhwv rq wkh wzr pdunhwv duh

wkhq jlyhq e| +zlwk � ghqrwlqj wkh frqvwdqw ghpdqg hodvwlflw| dqg f pdujlqdo

frvw,

s @ hs
� @

�
�

�� 4

�
f ;h

Wkh sdvv0wkurxjk hodvwlflw| ri dq h{fkdqjh udwh fkdqjh lv shuihfw +gs
�

gh
h
s�

@ �4,

0 rswlpdo sulfhv rq wkh wzr pdunhwv zloo dozd|v eh htxdo dqg pdunhw lqwhjudwlrq

srvhv qr uhvwulfwlrq rq sur�wv1 Dv vrrq dv rswlpdo sulfhv gl�hu dfurvv pdunhwv/

� A �/ frqvhtxhqwo| li pdunhwv duh htxdo lq htxloleulxp rqo| iru d �up wkdw

h{klelwv shuihfw sdvv0wkurxjk zloo lw eh ri qr ydoxh wr vhjphqw pdunhwv1

Rqh eudqfk ri wkh olwhudwxuh kdv dvvxphg wkdw d vkduh ri wudghg jrrgv kdyh

sulfhv wkdw duh suh0vhw lq wkh frqvxphuv fxuuhqf| dqg wkdw ORS grhv qrw krog

rq wkhvh jrrgv +Ehwwv dqg Ghyhuhx{/ 4<<9/ Ghyhuhx{ dqg Hqjho/ 4<<;,1 Wkh

jrdo ri jhqhudo htxloleulxp prgholqj ri wkh phfkdqlvpv lq wklv sdshu zrxog

eh wr pdnh wkh vkduh ri �upv wkdw vhjphqw pdunhwv hqgrjhqrxv1 Wklv lv idu

iurp vwudljkwiruzdug krzhyhu1 Dvvxph/ dv gr Ehwwv dqg Ghyhuhx{ +4<<9, wkdw

sulfhv duh vhw xqghu fhuwdlqw|1 Lq olqh zlwk wkh dujxphqw deryh dvvxph wkdw doo

rwkhu �upv �sulfh0wr0pdunhw� lq wkh vhqvh wkdw wkh| vhw sulfhv lq wkh frqvxphuv*

fxuuhqf| dqg +frvwohvvo|, vhjphqw pdunhwv1 Zkdw vkrxog |rxu �up grB Wkh

rswlpdo sulfh lq vxfk d vhwxs lv jlyhq e| wkh frqvwdqw hodvwlf irupxod deryh1

Wkh zd| iru wkh �up wr dvvxuh wkdw Iruhljq dfwxdo h{ srvw sulfhv duh htxdo wr

rswlpdo h{ srvw sulfhv/ lv wr vhw sulfhv lq wkh Krph fxuuhqf| dqg qrw vhjphqw

pdunhwv$48 Li phqx frvwv zhuh jlyhq dv wkh prwlydwlrq iru wkh uljlg sulfhv lw

48 Li xqfhuwdqw| lv h{solflwo| lqwurgxfhg dv lq Ghyhuhx{ dqg Hqjho +4<<;, wkh �uvw rughu
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zrxog wkxv eh qrqrswlpdo wr vhw sulfh lq wkh iruhljq fxuuhqf|1 Iljxuh 7 +lqvsluhg

e| Urphu/ 4<<9, pljkw eh foduli|lqj1 Sur�wv iurp vdohv wr wkh iruhljq pdunhw
xqghu wzr ydoxhv ri wkh h{fkdqjh udwh +h @ 4 dqg h @ h3 A 4, duh sorwwhg djdlqvw

wkh iruhljq fxuuhqf| sulfh1 Zkhq h @ 4 wkh rswlpdo sulfh lv es�dqg zkhq h @ h3

wkh rswlpdo sulfh lv es�31 Vlqfh rswlpdo sdvv0wkurxjk lv xqlw| vhwwlqj sulfh lq
wkh surgxfhu*v fxuuhqf| lpsolhv dq rswlpdo dgmxvwphqw ri wkh Iruhljq fxuuhqf|

sulfh1 Li sulfh zhuh suh0vhw lq wkh lpsruwhuv fxuuhqf| wkh �up zrxog lqvwhdg hqg
xs dw srlqw E rq wkh sur�w fxuyh zkhq lwv fxuuhqf| ghsuhfldwhv1

Iljxuh 7 derxw khuh

Frqvwdqw hodvwlf ghpdqg pd| eh yhu| frqyhqlhqw iru pdq| dssolfdwlrqv exw
fohduo| lv sureohpdwlf li zh zdqw wr hqgrjhql}h pdunhw vhjphqwdwlrq1 Ehujlq dqg

Ihhqvwud +4<<<, h{whqg d prgho ri wkh Revwihog0Urjr� w|sh wr d ghpdqg ixqf0

wlrq |lhoglqj ohvv wkdq ixoo sdvv0wkurxjk1 Wklv frxog suryh d ydoxdeoh vwduwlqj
srlqw iru dqdo|vlv ri hqgrjhqrxv vhjphqwdwlrq lq d jhqhudo htxloleulxp vhwwlqj1

Krzhyhu wkh| uho| rq olqhdul}dwlrqv wr kdqgoh wkh prgho zklfk dovr lv sureohp0
dwlf lq wkdw wkh juhdwhu fxuydwxuh ri sur�wv lq wkh h{fkdqjh udwh xqghu vhjphqwhg

pdunhwv lv gulylqj uhvxowv1

: Frqfoxvlrqv

Zkhwkhu wr wklqn ri lqwhuqdwlrqdo pdunhwv dv vhjphqwhg ru lqwhjudwhg lv fhqwudo

wr d odujh qxpehu ri lvvxhv rq lqwhuqdwlrqdo hfrqrplfv1 Udwkhu wkdq h{dplqlqj

wkh iulfwlrqv wkdw vhjphqw pdunhwv zh dqdo|}hg wkh lqfhqwlyhv iru pdunhw vhj0
phqwdwlrq dqg krz wkhvh lqfhqwlyhv ghshqg rq wkh srvvlelolw| iru ixwxuh vkliwv lq

ghpdqg ri gl�huhqw jurxsv ri frqvxphuv1 Lw vkrxog eh vwuhvvhg wkdw wkh suhvhqw

sdshu kdv qrw wulhg wr pdnh d zhoiduh dqdo|vlv ri prqhwdu| xqlrq1 Udwkhu zh
zdqwhg wr h{soruh li wkhuh frxog eh d edvlv iru eholhiv wkdw prqhwdu| xqlrq frxog

lpso| jrrgv pdunhw lqwhjudwlrq dqg wr xqghuvwdqg d srwhqwldo phfkdqlvp1
D qxpehu ri h{whqvlrqv suhvhqw wkhpvhoyhv 0 lw vkrxog lq pdq| fdvhv eh

vwudljkwiruzdug wr h{whqg wkh dqdo|vlv wr rwkhu irupv ri frpshwlwlrq1 Jhqhudo

htxloleulxp dqdo|vlv vkrxog eh yhu| iuxlwixo exw kdv vrph slwidoov dv qrwhg1 Zh
h{dplqhg wkh fdvh ri wklug ghjuhh sulfh glvfulplqdwlrq/ uhfhqwo| Dqghuvrq dqg

Jlqvexujk +4<<<, kdyh h{dplqhg vhfrqg ghjuhh sulfh glvfulplqdwlrq lq dq lq0

whuqdwlrqdo vhwwlqj1 Frqvxphuv lq wkh ulfk frxqwu| gl�hu lq wkhlu vhdufk frvwv
dqg d vhfrqg pdunhw pd| eh rshq rqo| wr vhuyh wkrvh fxvwrphuv zlwk wkh orz0

hvw vhdufk frvwv1 Lq vxfk d iudphzrun h{fkdqjh udwh fkdqjhv zrxog vkliw wkh
pdujlqdo frqvxphu iru zklfk wkh lqfhqwlyh frqvwudlqw lv elqglqj dqg zh duh

lq d vlplodu idvklrq olnho| wr revhuyh dq rswlrq ydoxh dvvrfldwhg zlwk pdunhw

vhjphqwdwlrq1
Wkh wkhrulhv dovr ohqg wkhpvhoyhv zhoo wr hpslulfdo h{dplqdwlrq1 Ixuwkhu

vwxglhv ri ghyldwlrqv iurp ORS dqg SSS xqghu ydulrxv lqvwlwxwlrqdo duudqjh0

frqglwlrqv ehfrph pruh frpsolfdwhg dqg lqfoxgh d whup fdswxulqj d ulvn suhplxp vwhpplqj

iurp wkh fryduldqfh ehwzhhq �up sur�wv dqg frqvxpswlrq 0 khuh lw pljkw eh pruh iuxlwixo

wr wu| wr hqgrjhql}h wkh pdunhw vhjphqwdwlrq ghflvlrq exw wkh deryh h{dpsoh qhyhuwkhohvv

vxjjhvwv wkdw zh zrxog olnh wr h{dplqh d prgho zkhuh rswlpdo sdvv0wkurxjk gl�huv iurp xqlw|1
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phqwv vkrxog eh ydoxdeoh149 Whqwdwlyho| rqh frxog dovr vhh vrph frqqhfwlrq

ehwzhhq k|vwhulvlv lq d prgho ri wkh suhvhqw w|sh dqg wkh dpd}lqjo| orqj wlph

wkdw wkh zruog hfrqrp| uhpdlqhg pruh vhjphqwhg diwhu Zruog Zdu 4 wkdq eh0

iruh1 Prvw qrwdeo| lw zloo eh h{flwlqj wr revhuyh krz sulfh gl�huhqwldov ghyhors

zlwklq wkh HPX1 Wkh phfkdqlvpv h{soruhg lq wklv sdshu vkrxog vkrz xs qrw

rqo| lq sulfh gl�huhqwldov exw dovr lq lvvxhv dv li surgxfwv gl�hu ehwzhhq pdunhwv

0 lv wkh vdph surgxfw qdph hpsor|hgB Grhv sdfndjlqj kdyh wh{w lq vhyhudo

odqjxdjhvB Zkhuh lv d zduudqw| krqruhgB

Uhihuhqfhv

Dqghuvrq/ Vlprq S dqg Ylfwru D Jlqvexujk/ 4<<</ Lqwhuqdwlrqdo sulflqj

zlwk frvwo| frqvxphu duelwudjh/ Uhylhz ri Lqwhuqdwlrqdo Hfrqrplfv :/ 459046<1

DvsoxqgPdufxv dqg Ulfkdug Iulehuj/ 4<<</ Rqh jrrg 0 wzr sulfhv/ pdqxvfulsw/

Vwrfnkrop Vfkrro ri Hfrqrplfv1

Edogzlq/ Ulfkdug/ 4<;;/ K|vwhulvlv lq lpsruw sulfhv= Wkh ehdfkkhdg h�hfw/

Wkh Dphulfdq Hfrqrplf Uhylhz/ :;/ ::60:;81

Edogzlq/ Ulfkdug dqg Sdxo Nuxjpdq/ 4<;</ Shuvlvwhqw wudgh h�hfwv ri odujh

h{fkdqjh udwh vkrfnv/ Wkh Txduwhuo| Mrxuqdo ri Hfrqrplfv FLY/ 96809871

Ehujlq/ Sdxo dqg Urehuw Ihhqvwud/ 4<<</ Sulflqj wr pdunhw/ vwdjjhuhg frq0

wudfwv/ dqg uhdo h{fkdqjh udwh shuvlvwhqfh1 QEHU Zrunlqj Sdshu Qr1 :3591

Ehuqkhlp/ Grxjodv E1 dqg Plfkdho G1 Zklqvwrq/ 4<<3/ Pxowlpdunhw frqwdfw

dqg frooxvlyh ehkdylru/ UDQG Mrxuqdo ri Hfrqrplfv 54/ 40591

Ehwwv/ Fdurolqh dqg Plfkdho E1 Ghyhuhx{/ 4<<9/ Wkh h{fkdqjh udwh lq d

prgho ri sulflqj0wr0pdunhw/ Hxurshdq Hfrqrplf Uhylhz 73/ 433:043541

Eudqghu/ Mdphv dqg Sdxo Nuxjpdq/ 4<;6/ D *uhflsurfdo gxpslqj* prgho ri

lqwhuqdwlrqdo wudgh/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv 48/ 64606541

Eudqghu/ Mdphv/ 4<<8/ Vwudwhjlf wudgh srolf|/ lq Jhqh P Jurvvpdq dqg Nhq0

qhwk Urjr� +hgv, Kdqgerrn ri Lqwhuqdwlrqdo Hfrqrplfv/ Yro LLL +Dpvwhugdp/

Hovhylhu Vflhqfh E1Y1,/ 46<8047881

Fruwv/ Nhqqhwk V1/ 4<<;/ Wklug ghjuhh sulfh glvfulplqdwlrq lq roljrsro|= doo0

rxw frpshwlwlrq dqg vwudwhjlf frpplwphqw/ UDQG Mrxuqdo ri Hfrqrplfv 5</

63906561

Ghyhuhx{/ Plfkdho dqg Fkduohv Hqjho/ 4<<;/ Il{hg yhuvxv  rdwlqj h{fkdqjh

udwhv= Krz sulfh vhwwlqj d�hfwv wkh rswlpdo fkrlfh ri h{fkdqjh0udwh uhjlph/

QEHU Zrunlqj Sdshu 9;9:1

Gl{lw/ Dylqdvk/ 4<;</ K|vwhulvlv/ lpsruw shqhwudwlrq dqg h{fkdqjh udwh sdvv0

wkurxjk/ Wkh Txduwhuo| Mrxuqdo ri Hfrqrplfv FLY/ 538055:1

Gl{lw/ Dylqdvk/ 4<<3/ Rswlpl}dwlrq lq Hfrqrplf Wkhru|/ Vhfrqg Hglwlrq/

+R{irug Xqlyhuvlw| Suhvv/ R{irug,1

Grqqhqihog/ Vkdewdl dqg Lw}kdn ]lofkd/ 4<<4/ Sulflqj ri h{sruwv dqg h{0

fkdqjh udwh xqfhuwdlqw|/ Lqwhuqdwlrqdo Hfrqrplf Uhylhz 65/ 433<043551

Hqjho/ Fkduohv dqg Mrkq Urjhuv/ 4<<9/ Krz zlgh lv wkh erughuB/ Wkh Dphu0

lfdq Hfrqrplf Uhylhz ;9/ 4445044591

49Wkh h{lvwlqj rqhv srlqw dw uhpdundeo| vwdeoh uhodwlrqvklsv lq ghyldwlrqv iurp ORS/ vhh

iru lqvwdqfh Iurrw/ Nlp dqg Urjr� +4<<8,1
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Hqjho/ Fkduohv dqg Mrkq Urjhuv/ 4<<</ FFF1

Hqjho/ Fkduohv/ 4<<</ Dffrxqwlqj iru X1V1 uhdo h{fkdqjh udwh fkdqjhv/ Mrxu0

qdo ri Srolwlfdo Hfrqrp| 43:/ 83:086<1

Idujhl{/ Dqguì dqg Mh�uh| P1 Shuor�/ 4<;</ Wkh h�hfw ri duelwudjh lq pdu0

nhwv zlwk yhuwlfdo uhvwudlqwv/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv 59/ <<044:1

Iulehuj/ Ulfkdug/ 4<<;/ Lq zklfk fxuuhqf| vkrxog h{sruwhuv vhw wkhlu sulfhvB/

Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv 78/ 8<0:91

Iulehuj/ Ulfkdug/ 4<<</ Jud| pdunhwv dqg ghyldwlrqv iurp wkh odz ri rqh

sulfh/ pdqxvfulsw/ Vwrfnkrop Vfkrro ri Hfrqrplfv1

Iulehuj/ Ulfkdug dqg Ndm Pduwhqvhq/ 4<<</ Yduldelolw| dqg dyhudjh sur�wv 0

grhv Rl*v uhvxow jhqhudol}hB/ pdqxvfulsw/ Vwrfnkrop Vfkrro ri Hfrqrplfv1

Iurrw/ Nhqqhwk/ Nlp/ P1 dqg Nhqqhwk Urjr�/4<<8/ Wkh odz ri rqh sulfh

ryhu :33 |hduv/ QEHU Zrunlqj Sdshu Qr 84651

Jdqgdo/ Qhlo dqg R} Vk|/ 4<<9/ Vwdqgdugl}dwlrq srolf| dqg lqwhuqdwlrqdo

wudgh/ Zrunlqj Sdshu Qr 450<9/ Wkh Vdfnohu Lqvwlwxwh iru Hfrqrplf Vwxglhv/

Who Dyly Xqlyhuvlw|1

Jdqvodqgw/ Pdwwldv/ 4<<<d/ Vfdoh hfrqrplhv dqg duelwudjh lq lqwhuqdwlrqdo

pdunhwv/ pdqxvfulsw/ Uhvhdufk Lqvwlwxwh ri Lqgxvwuldo Hfrqrplfv/ Vwrfnkrop1

Jdqvodqgw/ Pdwwldv/ 4<<<e/ Wklug0ghjuhh sulfh glvfulplqdwlrq dqg duelwudjh

lq lqwhuqdwlrqdo wudgh/ pdqxvfulsw/ Uhvhdufk Lqvwlwxwh ri Lqgxvwuldo Hfrqrplfv/

Vwrfnkrop1

Jrogehuj/ Shqhorsl N1 dqg Plfkdho P1 Nqhwwhu/ 4<<:/ Jrrgv sulfhv dqg

h{fkdqjh udwhv= Zkdw kdyh zh ohduqhgB/ Mrxuqdo ri Hfrqrplf Olwhudwxuh [[[Y/

4576045:51

Jrogehuj/ Shqhorsl N1 dqg Iudqn Yhueryhq/ 4<<;/ Wkh hyroxwlrq ri sulfh

glvshuvlrq lq wkh Hxurshdq fdu pdunhw/ QEHU Zrunlqj Sdshu Qr 9;4;1

Kruq/ Khquln dqg R} Vk|/ 4<<9/ Exqgolqj dqg lqwhuqdwlrqdo pdunhw vhjphq0

wdwlrq/ Lqwhuqdwlrqdo Hfrqrplf Uhylhz 6:/ 8409<1

Qdqfh/ Ghdqd U/ Fol�rug Z Vplwk dqg Fkduohv Z Vplwkvrq/ 4<<6/ Rq wkh

ghwhuplqdqwv ri frusrudwh khgjlqj/ Wkh Mrxuqdo ri Ilqdqfh/ [OYLLL/ 59:05;71

Revwihog/ Pdxulfh dqg Nhqqhwk Urjr�/ 4<<8/ H{fkdqjh udwh g|qdplfv uh0

gx{/ Mrxuqdo ri Srolwlfdo Hfrqrp| 436/ 9570931

Revwihog/ Pdxulfh dqg Nhqqhwk Urjr�/ 4<<</ Qhz gluhfwlrqv iru vwrfkdvwlf

rshq hfrqrp| prghov/ QEHU Zrunlqj Sdshu Qr :6461

Rl/ Zdowhu \/ 4<94/ Wkh ghvludelolw| ri sulfh lqvwdelolw| xqghu shuihfw frp0

shwlwlrq/ Hfrqrphwulfd 5</ 8;0971

Sduvoh|/ Gdylg dqg Vkdqj0Mlq Zhl/ 4<<9/ Frqyhujhqfh wr wkh odz ri rqh

sulfh zlwkrxw wudgh eduulhuv ru fxuuhqf|  xfwxdwlrqv/ Wkh Txduwhuo| Mrxuqdo ri

Hfrqrplfv/ 4544045691

Skolsv/ Orxlv/ 4<;6/ Wkh Hfrqrplfv ri Sulfh Glvfulplqdwlrq/ Fdpeulgjh Xql0

yhuvlw| Suhvv/ Orqgrq1

Urjr�/ 4<<9/ Wkh sxufkdvlqj srzhu sx}}ohB/ Mrxuqdo ri Hfrqrplf Olwhudwxuh

67/ 97:099;1

Urphu/ Gdylg/ 4<<9/ Dgydqfhg Pdfurhfrqrplfv/ PfJudz0Kloo/ Qhz \run1

4;



Figure 1. Profits on the Home and Foreign markets
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Figure 2. Profits with segmented and integrated markets with costs of segmenting and threshold 
values of the exchange rate.
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Figure 3 Profits as a function of the exchange rate under competition
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Figure 4. Profits from Foreign market
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