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4Zh zrxog olnh wr wkdqn wzr dqrq|prxv uhihuhhv dqg vhplqdu dxglhqfhv dw wkh Xqlyhuvlwlhv ri Doehuwd/

Eulwlvk Froxpeld/ Nlho/ Khovlqnl dqg Ylujlqld/ Vlprq Iudvhu Xqlyhuvlw|/ wkh Fdqdgldq Frpshwlwlrq Exuhdx/

wkh Qruzhjldq Vfkrro ri Hfrqrplfv dqg Exvlqhvv Dgplqlvwudwlrq dqg sduwlflsdqwv dw wkh Hfrqrphwulf Vrflhw|

Zlqwhu Phhwlqjv iru khosixo frpphqwv dqg vxjjhvwlrqv1 Zh dfnqrzohgjh �qdqfldo vxssruw iurp wkh Vrfldo

Vflhqfhv dqg Kxpdqlwlhv Uhvhdufk Frxqflo ri Fdqdgd dqg wkh Doh{dqghu0yrq0Kxperogw Irxqgdwlrq1



Devwudfw

Wklv sdshu h{dplqhv lqwhueudqg frpshwlwlrq ehwzhhq d grphvwlf dqg d iruhljq pdqxidfwxuhu zkr

pdunhw wkhlu surgxfwv wkurxjk lqwhuphgldulhv1 Wkh frqwudfwv pdqxidfwxuhuv r�hu wkhvh lqwhuphgl0

dulhv duh hqgrjhqrxv1 Lq htxloleulxp frqwudfwv pd| vshfli| h{foxvlyh whuulwrulhv +HW,/ ghshqglqj rq

wkh ghjuhh ri vxevwlwxwdelolw| ehwzhhq surgxfwv dqg wkh ohyho dqg ghjuhh ri wudqvsduhqf| ri wudgh

eduulhuv1 Wudgh olehudol}dwlrq/ wkurxjk orzhu ru pruh wudqvsduhqw eduulhuv/ pd| ohdg pdqxidfwxu0

huv wr xvh HW/ wkhuhe| vxevwlwxwlqj sulydwh dqwl0frpshwlwlyh duudqjhphqwv iru jryhuqphqw0lpsrvhg

eduulhuv1 Wklv vxevwlwxwlrq pd| ghfuhdvh frpshwlwlrq dqg zhoiduh/ dqg wkxv fuhdwh d uroh iru frp0

shwlwlrq srolf| lq d iuhhu wudgh hqylurqphqw1

MHO Fodvvl�fdwlrq= I46/ O75



� ���������
��

Wklv sdshu lqyhvwljdwhv wkh yhuwlfdo uhodwlrqvkls ehwzhhq pdqxidfwxuhuv dqg lqwhuphgldulhv lq dq

lqwhuqdwlrqdo wudgh hqylurqphqw1 Wklv uhodwlrqvkls lv w|slfdoo| jryhuqhg e| frqwudfwv/ vr0fdoohg

yhuwlfdo uhvwudlqwv/ wkdw ghdo zlwk wkh srwhqwldo sureohpv dqg frq lfwv wkdw dulvh lq wkh glvwulexwlrq

fkdlq1 Wkh yhuwlfdo uhvwudlqw wkdw zh irfxv rq lv dq h{foxvlyh whuulwru| +HW, fodxvh1 HW lpsolhv

wkdw d pdqxidfwxuhu xvhv dq h{foxvlyh lqwhuphgldu| +khuhdiwhu fdoohg d uhwdlohu, lq d jlyhq frxqwu|

ru uhjlrq1 Lw lv zhoo nqrzq wkdw HW pd| kdyh dqwl0frpshwlwlyh h�hfwv/ dqg wkh Hxurshdq Xqlrq kdv

wudglwlrqdoo| ylhzhg HW dv d phdqv e| zklfk pdqxidfwxuhuv uhvwulfw wudgh/ wkhuhe| xqghuplqlqj

wkh irufhv ri hfrqrplf lqwhjudwlrq1 Exw HW pd| dovr udlvh h!flhqf|/ iru lqvwdqfh/ e| holplqdwlqj

iuhh ulglqj dprqj uhwdlohuv lq wkh surylvlrq ri fxvwrphu vhuylfhv14

Lq rxu prgho/ wkh fkrlfh ri HW lv ghwhuplqhg e| wkh iroorzlqj wudgh0r�1 Wkh ehqh�w ri dgrswlqj

HW lv wkdw lw khosv uhgxfh lqwhueudqg frpshwlwlrq ehwzhhq grphvwlf dqg iruhljq pdqxidfwxuhuv1

Wkh frvw ri dq HW frqwudfw lv wkdw lw h{srvhv ulvn0dyhuvh uhwdlohuv wr wkh xqfhuwdlqwlhv dvvrfldwhg

zlwk lqwhuqdwlrqdo wudgh1 Xqfhuwdlqwlhv dulvh qdwxudoo| zkhq �upv gr exvlqhvv zlwk iruhljq sduwqhuv

gxh/ dprqj rwkhu wklqjv/ wr h{fkdqjh0udwh yrodwlolw|/ d odfn ri idploldulw| zlwk iruhljq surgxfhuv

dqg wkhlu surgxfwv/ xqiruhvhhq ohjdo/ surprwlrqdo dqg vklsslqj frvwv1 Dqrwkhu nh| vrxufh ri wkhvh

xqfhuwdlqwlhv lv wkh vhhplqjo| udqgrp qdwxuh ri pdq| wudgh eduulhuv1

Wudgh srolf|/ e| fkdqjlqj wkh ohyho ru wkh yduldqfh ri wudgh frvwv/ lv vkrzq wr kdyh qrq0wulyldo

h�hfwv rq wkh wudgh0r� ehwzhhq uhgxflqj sulfh frpshwlwlrq dqg lqvxulqj uhwdlohuv/ dqg khqfh rq

wkh htxloleulxp fkrlfh ri HW1 Lq sduwlfxodu/ zh lghqwli| frqglwlrqv xqghu zklfk wudgh olehudol}dwlrq

ohdgv wr dq lqfuhdvhg xvh ri HW lq htxloleulxp/ e| zklfk pdqxidfwxuhuv frxqwhudfw d uhgxfwlrq lq

jryhuqphqw eduulhuv wr wudgh zlwk d sulydwh dqwl0frpshwlwlyh duudqjhphqw1 Zh dovr ghprqvwudwh

wkdw wkh dgrswlrq ri HW pd| kdyh zruvh h�hfwv wkdq wkh lqlwldo wudgh eduulhu vr wkdw lqwhueudqg

frpshwlwlrq dqg zhoiduh pd| ghfuhdvh zlwk wudgh olehudol}dwlrq1 Wkh sdshu khqfh lghqwl�hv flufxp0

vwdqfhv xqghu zklfk frpshwlwlrq srolf| pd| kdyh d fohdu uroh wr sod| lq d iuhhu wudgh hqylurqphqw1

Wklv olqh ri uhvhdufk lv lpsruwdqw vlqfh zh nqrz yhu| olwwoh derxw yhuwlfdo uhvwudlqwv lq lqwhuqdwlrqdo

4Dqwlwuxvw dxwkrulwlhv lq wkh Xqlwhg Vwdwhv kdyh wudglwlrqdoo| irfxvhg rq wkh h!flhqf| hqkdqflqj dvshfw ri HW

dqg kdyh uhjdughg HW dv hvvhqwldoo| kdupohvv1 Wkh HX kdv pryhg dzd| iurp d shu vh surklelwlrq ri HW iroorzlqj

wkh Hxurshdq Frpplvvlrq*v +4<<;, Juhhq Sdshu1
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wudgh dqg derxw krz wkh fkrlfh ri uhvwudlqw lqwhudfwv zlwk wudgh srolf|15 Wklv odfn ri nqrzohgjh lv

xqiruwxqdwh/ qrw ohdvw vlqfh wkh h�hfw ri yhuwlfdo uhvwudlqwv rq lqwhuqdwlrqdo wudgh lv ri frqvlghudeoh

lqwhuhvw wr srolf|pdnhuv1 Lq sduwlfxodu/ frpshwlwlrq dxwkrulwlhv kdyh vxvshfwhg iru d zkloh wkdw wkh

dqwl0frpshwlwlyh dvshfwv ri yhuwlfdo uhvwudlqwv pd| dvvxph juhdwhu lpsruwdqfh dv pdunhwv ehfrph

pruh lqwhjudwhg16 Rqh sxusrvh ri wklv sdshu lv wr vwduw lqyhvwljdwlqj wkh lqwhudfwlrq ehwzhhq wudgh

olehudol}dwlrq dqg wkh xvh ri yhuwlfdo uhvwudlqwv/ dqg wr h{dplqh zkhwkhu wkhvh dujxphqwv duh ydolg1

Wklv sdshu lv olqnhg wr wkh olwhudwxuh lq wkh iroorzlqj zd|1 Wr wkh ehvw ri rxu nqrzohgjh/ Idujhl{

dqg Shuor� +4<;<, duh wkh �uvw wr h{dplqh wudgh lq zklfk d pdqxidfwxuhu +lq wkhlu fdvh/ krzhyhu/

rqo| wkh grphvwlf rqh, vhoov wkurxjk dq djhqw1 Wkh| duh lqwhuhvwhg lq krz wudgh olehudol}dwlrq

d�hfwv wklv djhqw*v lqfhqwlyh wr surylgh fxvwrphu vhuylfhv/ dqg khqfh wuhdw frqwudfwv dv h{rjhqrxv17

Wkh suhvhqw sdshu lv/ krzhyhu/ forvho| olqnhg wr wkh olwhudwxuh lq Lqgxvwuldo Rujdql}dwlrq rq yhuwlfdo

uhvwudlqwv1 Wkh h�hfw ri xqfhuwdlqw| rq d prqrsrolvw*v fkrlfh ri frqwudfw lv dqdo|}hg lq Uh| dqg

Wluroh*v +4<;9, fodvvlf sdshu rq hqgrjhqrxv yhuwlfdo uhvwudlqwv1 Uh| dqg Vwljolw} +4<<8, vwxg|

wkh dqwl0frpshwlwlyh h�hfw ri HW lq d v|pphwulf gxrsro|1 Rqh frqwulexwlrq ri rxu sdshu lv wr

lqwhjudwh wkhvh wzr dssurdfkhv dqg wr h{whqg wkh dqdo|vlv wr doorz iru dv|pphwulhv ehwzhhq �upv

dqg htxloleulxp frqwudfwv1

� ��� �����

Frqvlghu d grphvwlf pdqxidfwxuhu +k, dqg d iruhljq pdqxidfwxuhu +i, zkr surgxfh lpshuihfwo|

vxevwlwxwdeoh jrrgv iru vdoh lq wkh grphvwlf pdunhw1 Wkh surgxfwlrq whfkqrorj| h{klelwv frqvwdqw

5Wkh idfw wkdw wkh uroh ri HW lq lqwhuqdwlrqdo pdunhwv lv qrw |hw zhoo xqghuvwrrg lv dovr dfnqrzohgjhg e| Ghdfrq

+4<<8,1 Kh zulwhv lq uhihuhqfh wr Hxursh wkdw wkh �sduwldoo| frpsohwh qdwxuh ri wkh lqwhuqdo pdunhw kdv qhyhu ehhq

vdwlvidfwrulo| dqdo|}hg lq wkh hfrqrplf olwhudwxuh +lq sduwlfxodu zlwk uhvshfw wr whuulwruldo h{foxvlylw| surylvlrqv, ^11`1�
6Iru lqvwdqfh/ wkh iruphu Hxurshdq Frpplvvlrqhuv lq fkdujh ri wudgh dqg frpshwlwlrq srolf| kdyh dvvhuwhg wkdw=

�^11` wkh lqfhqwlyh iru �upv wr hqjdjh lq dqwl0frpshwlwlyh ehkdylru lpshglqj pdunhw dffhvv +vxfk dv ^11` yhuwlfdo

uhvwudlqwv, lqfuhdvhv zlwk wkh uhgxfwlrq ri wdul�v dqg rwkhu eduulhuv� +Eulwwdq dqg Ydq Plhuw +4<<9/ s17,,1 Vlploduo|/

Gheud Ydohqwlqh +4<<:,/ wkh Dvvlvwdqw Gluhfwru ri wkh Lqwhuqdwlrqdo Dqwlwuxvw Glylvlrq dw wkh X1V1 Ihghudo Wudgh

Frpplvvlrq/ kdv dujxhg wkdw= �111 dv jryhuqphqw eduulhuv wr pdunhw lqwhjudwlrq glvdsshdu/ zh fdq h{shfw wkdw

sulydwh dqwlfrpshwlwlyh sudfwlfhv zloo dvvxph lqfuhdvhg lpsruwdqfh1 Dqg yhuwlfdo uhvwulfwlrqv zloo eh dq lpsruwdqw dqg

frpsolfdwhg lvvxh iru frpshwlwlrq hqirufhuv1�
7Dqrwkhu uhfhqw sdshu lq zklfk pdqxidfwxuhuv xvh djhqwv lv Ulfkdugvrq +4<<<,1 Exw lq wklv sdshu/ wrr/ frqwudfwv

duh h{rjhqrxv1
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pdujlqdo frvw> zh qrupdol}h wklv frvw wr htxdo }hur1 Wkh ghpdqg ixqfwlrq iru surgxfw l lv jlyhq e|

G�+s�> s�, @ 4� s� . es�> l> m @ k> i > l 9 @m> +4,

zkhuh sdudphwhu e uh hfwv wkh ghjuhh ri surgxfw vxevwlwxwdelolw|1 Li e @ 3/ wkh surgxfwv duh qrw

vxevwlwxwdeoh dqg hdfk surgxfhu dfwv dv d prqrsrolvw> li e @ 4> ghpdqg ghshqgv rqo| rq wkh sulfh

gl�huhqfh +exw jrrgv vwloo duh qrw shuihfw vxevwlwxwhv,1

Wr glvwulexwh wkhlu surgxfwv wr frqvxphuv erwk pdqxidfwxuhuv uhtxluh wkh vhuylfhv ri lqwhuph0

gldulhv1 Lq nhhslqj zlwk wudglwlrq/ zh uhihu wr wkhvh lqwhuphgldulhv dv uhwdlohuv/ hyhq wkrxjk wkhlu

dfwlylwlhv pd| dovr fryhu rwkhu glvwulexwlrq vwdjhv1 Zh dvvxph wkdw wkhuh duh pdq| frpshwlwlyh

uhwdlohuv vhuylqj wkh krph pdunhw18 Xqghu HW/ d pdqxidfwxuhu slfnv rqh ri wkhvh uhwdlohuv wr eh

klv h{foxvlyh djhqw> zh uhihu wr wkh krph +iruhljq, pdqxidfwxuhu*v h{foxvlyh uhwdlohu dv uhwdlohu k

+i,1 Zh dvvxph wkdw pdqxidfwxuhuv fdq frpplw wr wkh fkrlfh ri frqwudfw dqg wkdw wklv fkrlfh/ rqfh

pdgh/ lv revhuyhg e| doo �upv1

Zh olplw wkh fkrlfh ri frqwudfwv wr HW dqg qr HW1 Wr pdnh vxuh wkdw pdqxidfwxuhuv fdqqrw

glvfulplqdwh dprqj uhwdlohuv ru sursrvh rwkhu frqwudfwxdo duudqjhphqwv +h1j1 uhwdlo sulfh pdlqwh0

qdqfh,/ zh iroorz wkh yhuwlfdo0uhvwudlqwv olwhudwxuh ^vhh/ iru lqvwdqfh/ Uh| dqg Wluroh +4<;9, dqg Uh|

dqg Vwljolw} +4<<8,` lq dvvxplqj wkdw pdqxidfwxuhuv revhuyh rqo| wkh dprxqw vxssolhg wr uhwdlohuv

dqg zkhwkhu d jlyhq uhwdlohu fduulhv d surgxfw/ exw gr qrw revhuyh wkh txdqwlw| vrog e| wkh uhwdlo0

huv/ wkhlu sur�w dqg uhwdlo sulfhv1 Pruhryhu/ wkh pdqxidfwxuhuv fdqqrw uhixvh wr ghdo h{ srvw1 Wkh|

fdq/ krzhyhu/ vhw d iudqfklvh ihh/ vlqfh pdqxidfwxuhuv revhuyh zkhwkhu wkh surgxfw lv fduulhg e| d

uhwdlohu1 Khqfh/ d frqwudfw dozd|v vshfl�hv d zkrohvdoh sulfh z� dqg d iudqfklvh ihh I � +l @ k> i,19

Wkh uhwdlo dfwlylw| lwvhoi lv frvwohvv1 Uhwdlohuv fduu|lqj wkh grphvwlf surgxfw rqo| sd| wkh

zkrohvdoh sulfh dqg d iudqfklvh ihh1 Uhwdlohuv fduu|lqj wkh iruhljq surgxfw dovr lqfxu d wudgh frvw ri

w shu xqlw/ zklfk uh hfwv wudqvsruw frvwv dqg wudgh eduulhuv1 Dqrwkhu gl�huhqfh ehwzhhq uhwdlohuv

fduu|lqj wkh grphvwlf surgxfw dqg wkrvh glvwulexwlqj wkh iruhljq surgxfw lv wkdw wkh odwwhu duh

vxemhfw wr udqgrp vkrfnv1 Wkhvh vkrfnv pd| uh hfw xqfhuwdlqw| derxw orfdo ghpdqg iru iruhljq

8Dowhuqdwlyho|/ zh frxog dvvxph wkdw wkh krph pdunhw lv glylghg lqwr d �qlwh qxpehu ri cwhuulwrulhv*/ vxfk dv

ihghudo vwdwhv ru phwursrolwdq duhdv/ dqg wkdw hdfk cwhuulwru|* kdv d odujh qxpehu ri frpshwlwlyh uhwdlohuv1 Wklv zrxog

kdyh qr h�hfw rq rxu uhvxowv1
9HW/ lq lwvhoi/ grhv qrw uhtxluh d iudqfklvh ihh1 Krzhyhu/ Uh| dqg Vwljolw} +4<<8, vkrz wkdw lw lv d grplqdqw

vwudwhj| iru wkh pdqxidfwxuhuv wr dgrsw vxfk d iudqfklvh ihh dorqj zlwk HW dqg wkxv zh frqvlghu wklv fdvh rqo|1
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jrrgv ru derxw wkh wudgh frvw1 Zkhwkhu zh kdyh vwrfkdvwlf ghpdqg ru vwrfkdvwlf wudgh frvwv grhv

qrw pdwwhu iru rxu uhvxowv= wkh h�hfw rq wkh uhohydqw �upv* ehvw0uhvsrqvh ixqfwlrqv lv wkh vdph1

Iru vlpsolflw| dqg ehfdxvh zh �qg wkdw lw fdswxuhv wkh qrq0wudqvsduhqw qdwxuh ri pdq| wudgh

eduulhuv/ zh ohw w eh d udqgrp yduldeoh1 Lq sduwlfxodu/ zh dvvxph wkdw w lv glvwulexwhg xqlirupo|

ryhu wkh lqwhuydo ^we� y> we .y`1 Wkh yduldqfh ri w/ �2| / lv htxdo wr y2@6> vr y phdvxuhv wkh cghjuhh ri

xqfhuwdlqw|* derxw w/ zkhuhdv we doorzv xv wr wudfn fkdqjhv lq wkh h{shfwhg ohyho ri wudgh eduulhuv/

nhhslqj wkh ghjuhh ri xqfhuwdlqw| frqvwdqw1: Vlplodu wr Uh| dqg Wluroh +4<;9,/ zh dvvxph wkdw +l,

pdqxidfwxuhuv dqg uhwdlohuv idfh xqfhuwdlqw|�lq rxu fdvh derxw w�dw wkh frqwudfwlqj vwdjh/ +ll,

uhwdlohuv revhuyh wkh uhdol}dwlrq ri w ehiruh fkrrvlqj wkh uhwdlo sulfh exw pdqxidfwxuhuv gr qrw/ dqg

+lll, pdqxidfwxuhuv duh ulvn qhxwudo/ zkhuhdv uhwdlohuv duh ulvn dyhuvh1; Iru dqdo|wlfdo wudfwdelolw|/ zh

dovr dvvxph wkdw uhwdlohuv duh h{wuhpho| ulvn dyhuvh> zkdw wklv lpsolhv zloo eh glvfxvvhg ehorz1 Wkh

dvvxpswlrq wkdw wkh uhdol}dwlrq ri w lv qrw revhuyhg e| wkh pdqxidfwxuhuv lv lpsruwdqw= lw lpsolhv

wkdw pdqxidfwxuhuv fdqqrw vshfli| frqwudfwv frqglwlrqdo rq wkh uhdol}dwlrq ri w dqg khqfh kdyh

qr gluhfw phdqv ri lqvxulqj uhwdlohuv1< Lq wklv uhvshfw qrwh wkdw wudgh eduulhuv riwhq duh surgxfw0

vshfl�f dqg/ lqvridu dv uhwdlohuv +ru zkrohvdohuv, dfw dv lpsruwhuv ri wkh iruhljq surgxfwv wkh| vhoo/

pdqxidfwxuhuv duh qrw olnho| wr nqrz wkh uhdol}dwlrq ri wkhvh eduulhuv1

Wkh vwudwhjlf lqwhudfwlrqv ehwzhhq wkh pdqxidfwxuhuv dqg ehwzhhq wkhp dqg wkhlu uhwdlohuv fdq

eh vxppdul}hg e| d wkuhh0vwdjh jdph1 Lq wkh �uvw vwdjh/ hdfk pdqxidfwxuhu fkrrvhv zklfk frqwudfw

wr kdyh zlwk lwv uhwdlohu+v,1 Pdqxidfwxuhuv kdyh wzr rswlrqv= dvvljq HW ru/ dowhuqdwlyho|/ vhoo wr

uhwdlohuv zlwkrxw vxfk d fodxvh1 Lq wkh vhfrqg vwdjh/ pdqxidfwxuhuv fkrrvh wkhlu zkrohvdoh sulfhv

dqg iudqfklvh ihhv1 Lq wkh wklug vwdjh/ uhwdlohuv ohduq wkh uhdol}dwlrq ri w dqg fkrrvh wkhlu uhwdlo

sulfhv dffruglqjo|/ dqg frqvxphuv wkhq pdnh wkhlu sxufkdvh ghflvlrqv1

:Wudgh olehudol}dwlrq pd| kdyh dq lpsdfw rq erwk wkh ohyho dqg wkh yduldqfh1 Lw lv zhoo nqrzq wkdw qrq0wdul�

eduulhuv +txrwdv/ YHU/ dqwl0gxpslqj srolflhv, kdyh lqfuhdvhg gxulqj wkh srvw0ZZLL wdul� olehudol}dwlrq shulrg1 Lw lv

wkxv txlwh srvvleoh wkdw |
e kdv ghfuhdvhg exw � kdv lqfuhdvhg gxulqj wklv shulrg1

;Wkh dv|pphwu| lq ulvn dyhuvlrq vhhpv uhdvrqdeoh lq lqgxvwulhv zlwk odujh/ lqwhuqdwlrqdoo| glyhuvl�hg pdqxidfwxuhuv

dqg uhodwlyho| vpdoo orfdo lqwhuphgldulhv1
<Zkdw lv lpsruwdqw iru rxu uhvxowv lv wkdw pdqxidfwxuhuv fdqqrw zulwh frpsohwh lqvxudqfh frqwudfwv1 H{fkdqjh0

udwh pryhphqwv/ zklfk rwkhuzlvh dfw lq d vlplodu zd| dv fkdqjhv lq wudgh eduulhuv +vhh Ihhqvwud +4<;<,,/ �w rxu

lqwhusuhwdwlrq ri | rqo| wr wkh h{whqw wkdw rqh fdqqrw shuihfwo| khgjh vxfk pryhphqwv1 Vhh Urvh +5333, dqg Iudqnho

dqg Urvh +5335, iru uhvxowv dorqj wkhvh olqhv dqg Dqghuvrq dqg Pdufrxloohu +5335, iru dq hpslulfdo vwxg| olqnlqj

wudgh lqvhfxulw| dqg wudgh  rzv1
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Wr fkdudfwhul}h wkh vxejdph0shuihfw htxloleuld ri wklv jdph zh lqyrnh edfnzdug lqgxfwlrq dqg

vroyh wkh jdph iurp wkh hqg1 Wkdw lv/ zh �uvw frqvlghu wkh hfrqrplf fkrlfhv dw wkh uhwdlo vwdjh iru

jlyhq zkrohvdoh sulfhv dqg frqwudfwxdo duudqjhphqwv/ wkhq ghulyh zkrohvdoh sulfhv iru hdfk frqwudfw

frpelqdwlrq/ dqg �qdoo| h{dplqh wkh htxloleulxp fkrlfh ri frqwudfwv1

Uhwdlohuv idfh wzr srwhqwldo w|shv ri frpshwlwlrq/ lqwudeudqg frpshwlwlrq iurp rwkhu uhwdlohuv

uhsuhvhqwlqj wkh vdph pdqxidfwxuhu dqg lqwhueudqg frpshwlwlrq iurp uhwdlohuv vhoolqj wkh rwkhu

pdqxidfwxuhu*v surgxfw1 Wkh ghjuhh ri lqwhu0 dqg lqwudeudqg frpshwlwlrq ghshqgv rq wkh pdqx0

idfwxuhuv* fkrlfh ri frqwudfw1 Li d pdqxidfwxuhu grhv qrw xvh HW/ lqwudeudqg frpshwlwlrq dprqj

klv uhwdlohuv ohdgv wkhp wr dgrsw pdujlqdo0frvw sulflqj/ dqg gulyhv wkhlu sur�w wr }hur1 Wkh uhwdlo

sulfh ri wkh surgxfw vxssolhg e| wkh pdqxidfwxuhu xqghu qr HW lv vlpso| s� @ z� ru ss @ zs . w>

ghshqglqj rq zkhwkhu wkh pdqxidfwxuhu lv grphvwlf ru iruhljq1

Li d uhwdlohu kdv ehhq judqwhg dq h{foxvlyh whuulwru|/ kh idfhv wkh iroorzlqj pd{lpl}dwlrq sureohp=

pd{
R�

+s� �z� � w�,+4� s� . es�,� I
�
> +5,

zkhuh ws @ w dqg w� @ 31 Wkh �uvw0rughu frqglwlrq iru wklv sureohp lv

4� 5s� . es� .z� . w� @ 3= +6,

Wklv frqglwlrq gh�qhv uhwdlohu l*v ehvw0uhvsrqvh ixqfwlrq s� @ +4 . z� . w� . es�,@5= Wklv ixqfwlrq

lv xszdug vorslqj/ dqg l*v sulfh uhvsrqvh lv lqfuhdvlqj lq klv zkrohvdoh sulfh dqg wkh wudgh eduulhu

kh idfhv1

Wkhuh duh irxu srvvleoh vhwv ri htxloleulxp uhwdlo sulfhv/ ghshqglqj rq hdfk pdqxidfwxuhu*v fkrlfh

ri frqwudfw1 Dv zh kdyh douhdg| vhhq/ uhwdlohu l*v sulfh li pdqxidfwxuhu l grhv qrw lpsrvh HW lv

s� @ z� . w� uhjdugohvv ri m*v fkrlfh1 Li pdqxidfwxuhu l xvhv HW exw m grhv qrw/ wkhq uhwdlohu l*v

htxloleulxp sulfh lv rewdlqhg e| xvlqj s� @ z� . w� lq +6,1 Li erwk pdqxidfwxuhuv kdyh fkrvhq

HW/ +6, gh�qhv d sdlu ri ehvw0uhvsrqvh ixqfwlrqv iru uhwdlohuv l dqg m/ dqg wkh htxloleulxp uhwdlo

sulfhv duh rewdlqhg e| vroylqj wklv v|vwhp1 Ehorz/ zh zloo zulwh uhwdlohu l*v sulfh dv s�+z�> z� > w, iru

l @ k> i / zkhuh lw lv lpsolflwo| xqghuvwrrg wkdw wklv sulfh dovr ghshqgv rq wkh frqwudfwv fkrvhq e|

wkh wzr pdqxidfwxuhuv1
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Wkh idfw wkdw uhwdlohuv duh ulvn dyhuvh kdv qr h�hfw rq wkhlu fkrlfh ri sulfh/ vlqfh wklv fkrlfh frphv

diwhu wkh| kdyh revhuyhg wkh uhdol}dwlrq ri w1 Exw lw pd| d�hfw wkhlu ghflvlrq ri zkhwkhu wr uhsuhvhqw

d pdqxidfwxuhu/ vlqfh wklv fkrlfh lv pdgh ehiruh wkh| ohduq wkh ydoxh ri w1 Zh kdyh wr glvwlqjxlvk

ehwzhhq wzr fdvhv1 Iluvw/ li wkh pdqxidfwxuhu lpsrvhv HW/ kh h{srvhv klv h{foxvlyh uhwdlohu wr ulvn1

H{ srvw/ wkh uhdol}dwlrq ri w lv rqo| revhuyhg e| wkh uhwdlohu1 Wklv phdqv wkdw wkh pdqxidfwxuhu

fdqqrw pdnh wkh iudqfklvh ihh dqg wkh zkrohvdoh sulfh frqwlqjhqw rq wkh uhdol}hg ydoxh ri w1 Wkh

uhwdlohu*v h{0srvw sur�w wkhuhiruh ydulhv zlwk wklv ydoxh/ dqg kh pxvw eh frpshqvdwhg iru wdnlqj rq

wkh dvvrfldwhg ulvn li kh lv wr dffhsw wkh pdqxidfwxuhu*v frqwudfw1 Wkh dvvxpswlrq ri h{wuhph ulvn

dyhuvlrq doorzv xv wr fdswxuh wklv frpshqvdwlrq/ ru ulvn suhplxp/ lq dq dqdo|wlfdoo| wudfwdeoh zd|143

Lq sduwlfxodu/ wklv dvvxpswlrq lpsolhv wkdw wkh uhwdlohu rqo| dffhswv wkh pdqxidfwxuhu*v frqwudfw/

li grlqj vr ohdyhv klp zlwk d qrq0qhjdwlyh sur�w xqghu wkh �zruvw� uhdol}dwlrq ri w1 Ohwwlqj w
�
�

ghqrwh wkh zruvw srvvleoh uhdol}dwlrq ri w iru uhwdlohu l @ k> i / lw lv hdvlo| vkrzq wkdw w�s @ w
e
.y dqg

w
�
� @ w

e
� y1 Xvlqj +5,/ zh wkhq revhuyh wkdw xqghu HW wkh kljkhvw iudqfklvh ihh wkh pdqxidfwxuhu

lv deoh wr fkdujh +dvvxplqj wkdw wkh uhwdlohu*v sd|r� iurp klv ehvw rxwvlgh dowhuqdwlyh lv qrupdol}hg

wr }hur, lv

I
�
+z�> z� > w

�
� , @ +s�+z�> z�> w

�
� ,�z� � L�w

�
� , +4� s�+z�> z�> w

�
� , . es�+z�> z� > w

�
� ,, > +7,

zkhuh Ls @ 4 dqg L� @ 31

Vhfrqg/ li wkh pdqxidfwxuhu grhv qrw judqw HW/ wkhq lqwudeudqg frpshwlwlrq jxdudqwhhv wkdw

klv uhwdlohuv hduq }hur sur�wv iru hyhu| uhdol}dwlrq ri w> wkh| vlpso| sdvv rq dq| frvw wr wkh frqvxphu

dqg khqfh duh ixoo| lqvxuhg djdlqvw xqiruhvhhq yduldwlrqv lq w1 Lq rughu iru wkh uhwdlohuv wr eh zloolqj

wr uhsuhvhqw wkh pdqxidfwxuhu lq wklv fdvh wkh iudqfklvh ihh pxvw eh }hur1

Qh{w/ frqvlghu pdqxidfwxuhu l*v fkrlfh ri zkrohvdoh sulfh1 Klv sureohp lv wr �qg wkh z� wkdw

pd{lpl}hv klv h{shfwhg sur�w/ frqvlvwlqj ri wkh h{shfwhg zkrohvdoh sur�w dqg wkh +srvvleo| }hur,

iudqfklvh ihh=

pd{
��

z� +4� s�+z�> z�> w
e
, . es�+z�> z� > w

e
,, . I

�
+z�> z�> w

�
� ,= +8,

Pdqxidfwxuhu l*v ehvw0uhvsrqvh ixqfwlrq wrjhwkhu zlwk lwv frxqwhusduw iru m gh�qhv wkh htxloleulxp

zkrohvdoh sulfhv iru hdfk srvvleoh sdlu ri frqwudfw fkrlfhv1 D sdlu ri frqwudfw fkrlfhv fdq wkhq

43
Rxu uhvxowv rqo| ghshqg rq wkh idfw wkdw xqghu HW d pdqxidfwxuhu pxvw sd| klv uhwdlohu d ulvn suhplxp/ dqg

qrw rq wkh vshfl�f irup wkdw wklv ulvn suhplxp wdnhv xqghu wkh dvvxpswlrq ri h{wuhph ulvn dyhuvlrq1
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eh zulwwhq dv +HW/HW,/ +HW/QHW,/ +QHW/HW, ru +QHW/QHW,/ zkhuh wkh �uvw hqwu| uhihuv wr wkh

grphvwlf pdqxidfwxuhu*v frqwudfw1 Zh ghqrwh wkh htxloleulxp zkrohvdoh sulfhv dqg fruuhvsrqglqj

pdqxidfwxuhu sur�wv lq wkh irxu srvvleoh vxejdphv iroorzlqj wkh pdqxidfwxuhuv* fkrlfh ri frqwudfwv

e| z
&,
� � z

&,
� +w

e
> w

�
� > w

�
� ,/ dqg �

&,
� � �

&,
� +z

&,
� > z

&,
� > w

e
> w

�
� > w

�
� ,/ zkhuh l> m @ k> i dqg n> o@HW/QHW1

Ehiruh wxuqlqj wr wkh fkrlfh ri frqwudfwv zh pd| vwdwh wkh iroorzlqj uhvxow=44

Sursrvlwlrq 4 Wkh xvh ri HW e| rqh ru erwk pdqxidfwxuhuv ohdgv wr kljkhu h{shfwhg htxloleulxp

uhwdlo sulfhv wkdq lq wkh fdvh zkhuh qr rqh xvhv HW1 Prylqj iurp d vlwxdwlrq zkhuh rqo| rqh

pdqxidfwxuhu xvhv HW wr rqh zkhuh erwk xvh HW udlvhv h{shfwhg htxloleulxp uhwdlo sulfhv1

Zkdw lv wkh lqwxlwlyh h{sodqdwlrq iru wklv dqwlfrpshwlwlyh h�hfw ri HWB Vxssrvh dw wkh vwduw

wkdw erwk pdqxidfwxuhuv dgrsw qr HW1 Wkhq wkhlu uhwdlohuv duh ixoo| lqvxuhg dqg vlpso| sdvv rq

lqfuhdvhv lq zkrohvdoh sulfhv ru wudglqj frvwv wr frqvxphuv1 Lq h�hfw/ zkrohvdoh sulfhv duh vhw dv

lq d vwdqgdug rqh0vkrw roljrsro| sureohp1 Qrz ohw pdqxidfwxuhu l dgrsw HW/ wkhuhe| ghfrxsolqj

wkh fkrlfh ri uhwdlo sulfh iurp wkdw ri wkh zkrohvdoh sulfh dqg jlylqj pdunhw srzhu wr klv uhwdlohu1

Wklv kdv wzr h�hfwv1 Iluvw/ wkh idfw wkdw uhwdlohu l kdv dq xszdug0vorslqj ehvw0uhvsrqvh ixqfwlrq

doorzv pdqxidfwxuhu m wr h{sorlw d vwudwhjlf h�hfw= e| udlvlqj klv zkrohvdoh dqg khqfh uhwdlo sulfh kh

fdq lqgxfh uhwdlohu l wr lqfuhdvh klv uhwdlo sulfh/ wrr1 Vhfrqg/ wkh idfw wkdw HW h{srvhv l*v uhwdlohu

wr ulvn irufhv pdqxidfwxuhu l wr udlvh klv zkrohvdoh sulfh= wklv uhgxfhv wkh �{hg sruwlrq ri wkh

uhwdlohu*v sd|phqw +l1h1 wkh iudqfklvh ihh, dqg errvwv wkh yduldeoh sruwlrq/ wkhuhe| vkliwlqj vrph ri

wkh ulvn edfn wr wkh pdqxidfwxuhu1 Erwk h�hfwv frqwulexwh wr kljkhu htxloleulxp uhwdlo sulfhv1 Li

pdqxidfwxuhu m qrz dovr dgrswv HW/ htxloleulxp uhwdlo sulfhv ulvh hyhq pruh/ dv wkh vwudwhjlf dqg

wkh lqvxudqfh h�hfw zrun rq erwk pdqxidfwxuhuv1

���  ��������

Wkh pdqxidfwxuhuv* fkrlfh ri frqwudfw pd| eh uhsuhvhqwhg e| wkh iroorzlqj vwudwhjlf0irup jdph/

zkhuh wkh sd|r�v fruuhvsrqg wr wkh pdqxidfwxuhuv* sur�wv xqghu wkh irxu srvvleoh frqwudfw frpel0

qdwlrqv=

44D surri lv dydlodeoh iurp wkh dxwkruv xsrq uhtxhvw1
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Iruhljq Pdqxidfwxuhu

HW QHW

Grphvwlf HW �
.Ac.A
� >�

.Ac.A
s �

.Ac�.A
� >�

.Ac�.A
s

Pdqxi1 QHW �
�.Ac.A
� >�

�.Ac.A
s �

�.Ac�.A
� >�

�.Ac�.A
s

Zklfk frqwudfw d pdqxidfwxuhu vhohfwv ghshqgv rq d wudgh0r� ehwzhhq wkh lqvxudqfh surshuw|

ri wkh frqwudfw dqg lwv h�hfw rq lqwhueudqg frpshwlwlrq1 Wkh xvh ri HW whqgv wr uhgxfh frpshwlwlrq

+l1h1 lqfuhdvh uhwdlo sulfhv,1 Krzhyhu/ vlqfh wklv frqwudfw kdv lqihulru lqvxudqfh surshuwlhv uhodwlyh wr

QHW/ d pdqxidfwxuhu xvhv HW rqo| zkhq wkh jdlq iurp ghfuhdvhg lqwhueudqg frpshwlwlrq rxwzhljkv

wkh ulvn suhplxp wkdw kh kdv wr csd|* wkh ulvn0dyhuvh uhwdlohu1 Wkh prgho lqfoxghv wkuhh idfwruv wkdw

lq xhqfh wklv wudgh0r�= wkh ghjuhh ri surgxfw vxevwlwxwdelolw| +phdvxuhg e| ghpdqg sdudphwhu

e,/ wkh ghjuhh ri xqfhuwdlqw| ri wudgh eduulhuv +phdvxuhg e| y,/ dqg wkh h{shfwhg ohyho ri wkhvh

eduulhuv +we,1 Zh surfhhg e| �{lqj e dqg h{dplqlqj zklfk frpelqdwlrqv ri we dqg y zrxog pdnh

d pdqxidfwxuhu lqgl�huhqw ehwzhhq HW dqg QHW/ jlyhq d frqwudfw fkrlfh e| klv ulydo1 Wklv jlyhv

xv irxu �lqgl�huhqfh fxuyhv�/ wzr iru hdfk pdqxidfwxuhu +l1h1/ wkh grphvwlf +iruhljq, pdqxidfwxuhu

ehlqj lqgl�huhqw ehwzhhq HW dqg QHW zkhq wkh rwkhu pdqxidfwxuhu kdv hlwkhu HW ru QHW,/ wkdw

gh�qh uhjlrqv lqvlgh zklfk d pdqxidfwxuhu suhihuv d vshfl�f frqwudfw jlyhq wkh frqwudfw xvhg e| wkh

rwkhu pdqxidfwxuhu1 Qdvk htxloleulxp frqwudfw frpelqdwlrqv fdq wkhq eh dvvrfldwhg zlwk vshfl�f

uhjlrqv iruphg e| wkhvh fxuyhv1

Frqvlghu �uvw wkh fdvh zkhuh e lv kljk vr wkdw wkh grphvwlf dqg wkh iruhljq surgxfwv duh uhodwlyho|

jrrg vxevwlwxwhv +3=;9; ? e ? 4,1 Rqo| wzr frqwudfw frpelqdwlrqv pd| rffxu lq htxloleulxp/ qdpho|

+HW/ HW, dqg +QHW/ HW,1 Wklv fdvh lv looxvwudwhg e| Iljxuh 4/ zklfk vkrzv wkh htxloleulxp frqwudfwv

wkdw dulvh iru gl�huhqw ydoxhv ri we dqg y iru e @ 3=<145 Wkh olqh vhsdudwlqj wkh wzr htxloleulxp

uhjlrqv lv k*v lqgl�huhqfh fxuyh zkhq i kdv HW1 Lw lv grzqzdug vorslqj iru wkh iroorzlqj uhdvrq1

Vxssrvh zh duh rq k*v lqgl�huhqfh fxuyh dqg we idoov1 Wklv kdv wzr h�hfwv= �uvw/ lw h{srvhv k wr

wrxjkhu frpshwlwlrq iurp klv iruhljq ulydo/ zklfk k frxog vriwhq e| dgrswlqj HW1 Vhfrqg/ lw uhgxfhv

k*v pdunhw vkduh dqg khqfh dovr wkh ulvn suhplxp k kdv wr ohdyh klv uhwdlohu xqghu HW1 Erwk h�hfwv

lpso| wkdw k suhihuv HW xqohvv wkhuh lv dq r�vhwwlqj lqfuhdvh lq y1 Wkhuhiruh k*v lqgl�huhqfh fxuyhv

45Zh frqvlghu sdudphwhu ydoxhv iru zklfk doo frqwudfw frpelqdwlrqv |lhog qrq0qhjdwlyh h{shfwhg sur�wv iru pdqx0

idfwxuhuv dqg uhwdlohuv1 Lq dgglwlrq zh ohw |
e

D � wr pdnh vxuh wkdw wudgh eduulhuv duh qrq0qhjdwlyh iru doo uhdol}dwlrqv

ri |1
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pxvw kdyh d qhjdwlyh vorsh lq +we> y, vsdfh zkhuh k vhohfwv HW ehorz wkh lqgl�huhqfh fxuyh dqg QHW

deryh1 +HW/ HW, dsshduv zkhq we dqg y duh qrw wrr kljk/ ehfdxvh wkhq sulfh frpshwlwlrq lv wrxjk

dqg erwk k dqg i dgrsw HW wr uhgxfh lw1 Li we dqg y duh erwk kljk/ wkh grphvwlf pdqxidfwxuhu

lv surwhfwhg iurp iruhljq frpshwlwlrq dqg khqfh fkrrvhv QHW wr lqvxuh klv uhwdlohuv1 Wkh iruhljq

pdqxidfwxuhu*v ehvw uhvsrqvh lv dozd|v wr dgrsw HW +dqg vr lwv lqgl�huhqfh fxuyh lv qrw vkrzq,/ dv

wkh kljk wudgh eduulhu olplwv wkh uhwdlohu*v ulvn suhplxp/ wkxv uhgxflqj wkh frvw ri xvlqj HW1

^Lqvhuw Iljxuh 4 derxw khuh`

Vhfrqg/ ryhu wkh udqjh 3=; � e ? 3=;9;/ +QHW/ QHW, pd| dulvh lq dgglwlrq wr +HW/ HW,

dqg +QHW/ HW,1 Wklv lv looxvwudwhg e| Iljxuh 5/ zklfk vkrzv wkh htxloleulxp frqwudfwv iru e @

3=;1 Frpelqdwlrq +QHW/ QHW, dulvhv li we dqg y duh uhodwlyho| kljk1 Lq wklv fdvh/ wkh iruhljq

pdqxidfwxuhu/ wrr/ kdv wr lqvxuh klv uhwdlohuv1 Wkh fxuyh ehwzhhq uhjlrqv +HW/ HW, dqg +QHW/ HW,

lv djdlq k*v lqgl�huhqfh fxuyh zkhq i kdv HW1 Wkh fxuyh vhsdudwlqj +QHW/ QHW, iurp wkh rwkhu

uhjlrqv lv d frpelqdwlrq ri i *v lqgl�huhqfh fxuyhv zkhq k kdv HW +ehorz D, dqg zkhq k kdv QHW

+deryh D,146 Deryh wklv fxuyh/ dgrswlqj QHW lv d grplqdqw vwudwhj| iru i 1 Zh kdyh rpplwwhg

iurp wkh �jxuh k*v lqgl�huhqfh fxuyh zkhq i kdv QHW/ vlqfh lw olhv ehorz uhjlrq +QHW/ QHW,>

khqfh zkhq i kdv QHW lw lv dovr d ehvw uhvsrqvh iru k wr dgrsw QHW1 Wr xqghuvwdqg wkh vorsh ri

i *v lqgl�huhqfh fxuyhv/ frqvlghu d uhgxfwlrq lq we vwduwlqj iurp d srlqw rq wkh lqgl�huhqfh fxuyh1

Wkhuh duh wzr rssrvlqj h�hfwv= �uvw/ dv i *v pdunhw vkduh jurzv/ wkh ulvn suhplxp i *v uhwdlohu hduqv

xqghu HW ulvhv1 Wklv uhtxluhv orzhulqj y wr nhhs i rq wkh lqgl�huhqfh fxuyh vr wkdw i *v lqgl�huhqfh

fxuyh zrxog kdyh d srvlwlyh vorsh1 Vhfrqg/ d uhgxfwlrq lq we udlvhv frpshwlwlrq/ zklfk zrxog lpso|

wkdw y zrxog kdyh wr eh lqfuhdvhg wr nhhs i lqgl�huhqw ehwzhhq HW dqg QHW> wklv fruuhvsrqgv wr

d qhjdwlyh vorsh ri wkh lqgl�huhqfh fxuyh1

^Lqvhuw Iljxuh 5 derxw khuh`

Iru e ? 3=;/ wkh duhd lq zklfk +QHW/QHW, rffxuv h{sdqgv dw wkh h{shqvh ri wkh duhd lq zklfk

rqh ru erwk �upv dgrsw HW/ uh hfwlqj wkh uhgxfwlrq lq sulfh frpshwlwlrq wkdw rffxuv zkhq wkh

jrrgv ehfrph srruhu vxevwlwxwhv1 Lq dgglwlrq/ lw fdq eh vkrzq wkdw doo irxu srvvleoh frqwudfw

frpelqdwlrqv pd| dulvh lq htxloleulxp1

46Wkhvh wzr fxuyhv yluwxdoo| frlqflgh ehorz D/ wkh srlqw zkhuh wkh| furvv �*v lqgl�huhqfh fxuyh1
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Lw lv zruwk qrwlqj wkdw zkhq zh dgrsw h{wuhph ydoxhv iru e dqg y/ zh rewdlq uhvxowv wkdw duh

frqvlvwhqw zlwk wkh olwhudwxuh1 Li wkhuh lv qr xqfhuwdlqw| derxw wudgh eduulhuv +y @ 3, dqg surgxfwv

duh vxevwlwxwhv/ HW lv d grplqdqw vwudwhj| iru hdfk pdqxidfwxuhu dv lq Uh| dqg Vwljolw} +4<<8,1

Wklv uhvxow krogv lq rxu prgho uhjdugohvv ri wkh ohyho ri wkh wudgh eduulhu1 Li e @ 3 +vr wkdw wkh

�upv duh prqrsrolvwv, dqg frvw lv xqfhuwdlq/ QHW lv d grplqdqw vwudwhj| iru hdfk pdqxidfwxuhu dv

lq Uh| dqg Wluroh +4<;9,1

! ��� ������ �" ����� #
�����
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Wkh uhvxowv lq wkh suhylrxv vhfwlrq vkrz wkdw fkdqjhv lq erwk wkh h{shfwhg ohyho ri wudgh eduulhuv

+nhhslqj y �{hg dqg fkdqjlqj we, dqg wkh ghjuhh ri wudqvsduhqf| +kroglqj we �{hg dqg fkdqjlqj y,

pd| ohdg wr d vkliw lq htxloleulxp pdqxidfwxuhu0uhwdlohu frqwudfwv1 Wkhvh vkliwv jlyh ulvh wr glvfuhwh

fkdqjhv lq zkrohvdoh dqg uhwdlo sulfhv/ zklfk/ lq wxuq/ kdyh frqvhtxhqfhv iru wudgh dqg zhoiduh1

Wklv vhfwlrq h{soruhv krz wkhvh fkdqjhv lqwhudfw zlwk wkh wudglwlrqdo h�hfwv ri wudgh olehudol}dwlrq/

irfxvlqj rq fkdqjhv lq we1

Zh gh�qh grphvwlf zhoiduh lq dq h{0dqwh vhqvh dv wkh +ulvn0qhxwudo, uhsuhvhqwdwlyh frqvxphu*v

h{shfwhg xwlolw|/ dvvxplqj wkdw klv h{shfwhg lqfrph/ P / frqvlvwv ri wkh h{shfwhg sur�wv wkdw kh

rewdlqv iurp wkh grphvwlf �upv1 Zkhq orrnlqj dw h{0dqwh vrfldo zhoiduh/ lw lv lpsruwdqw wr pdnh

vxuh wkdw wkh �upv* sduwlflsdwlrq frqvwudlqwv duh vdwlv�hg ^vhh/ iru lqvwdqfh/ Pdv0Frohoo/ Zklqvwrq

dqg Juhhq +4<<8,/ fk1 56`1 Wklv phdqv wkdw h{ dqwh wkh uhsuhvhqwdwlyh frqvxphu lv qrw deoh wr

froohfw pruh wkdq wkh sur�wv wkh �upv wkhpvhoyhv h{shfw wr uhfhlyh1 Kh wkhuhiruh rewdlqv wkh ulvn0

qhxwudo grphvwlf pdqxidfwxuhu*v wrwdo h{shfwhg sur�w/ exw rqo| }hur sur�w iurp wkh ulvn0dyhuvh

uhwdlohuv147

Wudgh olehudol}dwlrq d�hfwv h{shfwhg zhoiduh lq wzr zd|v1 Iluvw/ kroglqj frqwudfwv �{hg/ d

ghfuhdvh lq we uhgxfhv htxloleulxp sulfhv1 Vlqfh we uhsuhvhqwv d uhvrxufh frvw/ wklv udlvhv h{shfwhg

grphvwlf zhoiduh1 Wklv lv/ ri frxuvh/ wkh vwdqgdug sur0frpshwlwlyh h�hfw ri wudgh olehudol}dwlrq ^vhh/

47Xqghu HW pdqxidfwxuhuv vhw wkhlu iudqfklvh ihhv vr dv wr h{wudfw wkh sur�wv rewdlqhg e| uhwdlohuv xqghu wkh czruvw*

uhdol}dwlrq ri |> vr uhwdlohuv h{shfw wr uhfhlyh }hur sur�wv1 Krzhyhu/ vlqfh wkh suredelolw| wkdw | wdnhv rq wklv ydoxh

lv yluwxdoo| }hur/ uhwdlohuv hduq sxuh sur�wv h{ srvw1 Rxu irupxodwlrq ri h{0dqwh vrfldo zhoiduh lv dovr lq olqh zlwk wkh

Lqgxvwuldo Rujdql}dwlrq olwhudwxuh ^vhh Uh| dqg Wluroh +4<;9,`1 Iru ixuwkhu ghwdlov rq h{0dqwh dqg h{0srvw zhoiduh vhh

Kropvwurp dqg P|huvrq +4<;6,1
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iru lqvwdqfh/ Khospdq dqg Nuxjpdq +4<;<,`1 Vhfrqg/ uhgxflqj we hyhq lq�qlwhvlpdoo| pd| ohdg wr d

vzlwfk lq frqwudfwv dqg khqfh wr d glvfuhwh fkdqjh lq zhoiduh1 Wklv zhoiduh fkdqjh frphv iurp wzr

vrxufhv= �uvw/ wkh frqwudfw fkrlfh d�hfwv htxloleulxp sulfhv> vhfrqg/ lw dowhuv wkh doorfdwlrq ri ulvn

ehwzhhq djhqwv1 Li d pdqxidfwxuhu dgrswv HW/ zh nqrz iurp Sursrvlwlrq 4 wkdw htxloleulxp uhwdlo

sulfhv lqfuhdvh/ wkxv ohdglqj wr d ghdgzhljkw orvv1 HW dovr wudqvihuv ulvn wr wkh ulvn0dyhuvh uhwdlohuv/

zklfk uhsuhvhqwv dqrwkhu orvv ri grphvwlf zhoiduh1 Zh pd| khqfh vwdwh wkh iroorzlqj uhvxow=

Sursrvlwlrq 5 Wkh dgrswlrq ri HW uhgxfhv grphvwlf zhoiduh1

Wkh wzr h�hfwv ghvfulehg lq wkh suhylrxv sdudjudsk pd| r�vhw ru uhlqirufh hdfk rwkhu1 Li

wudgh olehudol}dwlrq ohdgv rqh ru erwk pdqxidfwxuhuv wr vzlwfk wr HW/ pdqxidfwxuhuv pd| eh deoh

wr frxqwhudfw wkh sulfh ghfolqh qrupdoo| dvvrfldwhg zlwk wudgh olehudol}dwlrq1 Wkh uhgxfwlrq lq

zhoiduh iurp wkh vzlwfk lq frqwudfwv pd| r�vhw wkh zhoiduh lpsuryhphqw iurp wkh ghfuhdvh lq w
e1

Rq wkh rwkhu kdqg/ li wudgh olehudol}dwlrq ohdgv wr d vzlwfk lq frqwudfw dzd| iurp HW wkhq wkh

zhoiduh0lpsurylqj h�hfw ri wudgh olehudol}dwlrq lv pdjql�hg1 Wr looxvwudwh wklv/ frqvlghu wkh fdvh

zkhuh e @ 3=; vr wkdw wkh htxloleulxp frqwudfwv duh jlyhq e| Iljxuh 51 Li y lv vpdoo/ wkh grphvwlf

pdqxidfwxuhu hyhqwxdoo| uhdfwv wr wkh ghfuhdvh lq w
e e| dgrswlqj HW zkloh wkh iruhljq pdqxidfwxuhu

nhhsv HW1 Wklv fkdqjh lq frqwudfw fdxvhv d mxps lq htxloleulxp uhwdlo sulfhv1 Khqfh/ dw wklv vzlwfk/

pdqxidfwxuhuv duh uhsodflqj wudgh eduulhuv zlwk sulydwh dqwlfrpshwlwlyh duudqjhphqwv1 Li y lv kljk/ lw

lv wkh iruhljq pdqxidfwxuhu zkr pryhv iurp HW wr QHW/ zkhuhdv wkh grphvwlf pdqxidfwxuhu uhwdlqv

QHW1 Htxloleulxp uhwdlo sulfhv gurs dw wkh srlqw zkhuh wkh vzlwfk rffxuv1 Wudgh olehudol}dwlrq lq

wklv fdvh errvwv frpshwlwlrq lq wzr zd|v/ qdpho| yld wkh wudglwlrqdo sur0frpshwlwlyh h�hfw dqg e|

lqgxflqj pdqxidfwxuhuv wr vwrs xvlqj HW1 Wkh glvfuhwh mxpsv lq h{shfwhg grphvwlf zhoiduh wkdw

rffxu zkhq wkh htxloleulxp frqwudfwv fkdqjh fdq eh vhhq lq Iljxuh 6/ zklfk sorwv zhoiduh dv d

ixqfwlrq ri we dqg y iru e @ 3=;1 Iljxuh 6 vkrzv wkdw prylqj iurp +QHW/ HW, wr +QHW/ QHW,

ohdgv wr d glvfuhwh lpsuryhphqw lq h{shfwhg zhoiduh1 Zkhq wudgh olehudol}dwlrq lqvwhdg ohdgv wr

+HW/ HW,/ wkhuh lv d glvfuhwh gurs lq h{shfwhg zhoiduh1 Wkh �jxuh dovr lqglfdwhv wkdw wkh h�hfwv

rq h{shfwhg grphvwlf zhoiduh ri fkdqjhv lq frqwudfwv pd| eh txlwh odujh frpsduhg wr wkh h�hfwv

ri hyhq vljql�fdqw wudgh olehudol}dwlrq> wklv lv uh hfwhg e| wkh idfw wkdw wkh vxuidfhv iru dq| jlyhq

frqwudfw frpelqdwlrq duh uhodwlyho|  dw/ zkhuhdv wkh glvfuhwh mxpsv zkhq frqwudfw fkdqjhv rffxu

duh uhodwlyho| elj1 Iru lqvwdqfh/ lw fdq eh vkrzq wkdw iru y @ 3=5 wkh idoo lq h{shfwhg zhoiduh wkdw
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rffxuv zkhq wkh grphvwlf �up vzlwfkhv iurp QHW wr HW lv vr odujh wkdw hyhq frpsohwh wudgh

olehudol}dwlrq fdqqrw r�vhw wkh dvvrfldwhg h{shfwhg zhoiduh orvv1

^Lqvhuw Iljxuh 6 derxw khuh`

Zkhq zloo wudgh olehudol}dwlrq lqgxfh d pdqxidfwxuhu wr xvh HWB Qrwh wkdw li 3=;9; ? e ? 4/

wkhq dq| fkdqjh lq frqwudfw lqgxfhg e| wudgh olehudol}dwlrq zloo ohdg wkh grphvwlf pdqxidfwxuhu wr

dgrsw HW1 Khqfh lw lv h{dfwo| zkhq surgxfwv duh jrrg vxevwlwxwhv dqg wudgh olehudol}dwlrq zrxog

srwhqwldoo| kdyh wkh eljjhvw h�hfw rq sulfh frpshwlwlrq/ wkdw wkh grphvwlf pdqxidfwxuhu zloo uhdfw

e| dgrswlqj dq dqwl0frpshwlwlyh frqwudfw1 Wklv uhdfwlrq e| pdqxidfwxuhuv shuvlvwv iru orzhu e dv

zhoo/ surylghg wkdw y lv vx!flhqwo| vpdoo vr wkdw wkh| gr qrw kdyh wr zruu| pxfk derxw wkh frvw ri

lqvxulqj wkhlu uhwdlohuv1 Zh pd| vxppdul}h wklv uhvxow dv iroorzv=

Uhvxow= Li hlwkhu surgxfwv duh jrrg vxevwlwxwhv +3=;9; ? e ? 4, dqg2ru eduulhuv wr wudgh duh

vx!flhqwo| wudqvsduhqw +y vpdoo,/ dq| fkdqjh lq frqwudfw dvvrfldwhg zlwk wudgh olehudol}dwlrq

lv dqwl0frpshwlwlyh1

%  ������
���

Lq wklv sdshu/ pdqxidfwxuhuv sxuvxh wzr remhfwlyhv= wkh| zdqw wr lqvxuh wkhlu ulvn0dyhuvh uhwdlohuv

djdlqvw wkh h�hfwv ri xqfhuwdlq eduulhuv wr wudgh/ dqg wkh| zdqw wr plqlpl}h lqwhueudqg frpshwlwlrq1

Wkh �uvw remhfwlyh fdq eh dffrpsolvkhg e| fuhdwlqj lqwudeudqg frpshwlwlrq ehwzhhq uhwdlohuv1 Wkh

vhfrqg remhfwlyh fdq eh dfklhyhg e| wkh xvh ri h{foxvlyh whuulwrulhv1 Wklv fuhdwhv d wudgh0r�= zkloh

h{foxvlyh whuulwru| fodxvhv duh yhu| h!flhqw dw ghfuhdvlqj lqwhueudqg frpshwlwlrq/ wkh| kdyh srru

lqvxudqfh surshuwlhv1 Wudgh0uhodwhg xqfhuwdlqw| gluhfwo| d�hfwv wkh iruhljq pdqxidfwxuhu1 Exw

lw dovr kdv dq lqgluhfw h�hfw rq wkh grphvwlf pdqxidfwxuhu yld lqwhueudqg frpshwlwlrq ehwzhhq

uhwdlohuv1 Khqfh wkh grphvwlf pdqxidfwxuhu/ wrr/ idfhv d wudgh0r� lq klv xvh ri h{foxvlyh whuulwrulhv1

Lq wklv vhwwlqj/ wudgh olehudol}dwlrq whqgv wr pdnh h{foxvlyh whuulwrulhv pruh dwwudfwlyh wr pdq0

xidfwxuhuv li grphvwlf dqg iruhljq surgxfwv duh uhodwlyho| jrrg vxevwlwxwhv dqg wkh ghjuhh ri wudgh

xqfhuwdlqw| lv qrw wrr kljk1 Wkh frqvhtxhqfh lv lpphgldwh= zhoiduh/ dqg hyhq lpsruwv/ pd| gh0

fuhdvh zlwk wudgh olehudol}dwlrq dv wkh phfkdqlvp mxvw ghvfulehg lqgxfhv pdqxidfwxuhuv wr uhsodfh

wudgh eduulhuv zlwk sulydwh dqwl0frpshwlwlyh duudqjhphqwv1 Rq wkh rwkhu kdqg/ li grphvwlf dqg
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iruhljq surgxfwv duh uhodwlyho| srru vxevwlwxwhv dqg wudgh xqfhuwdlqw| lv kljk/ wudgh olehudol}dwlrq

zloo whqg wr uhgxfh wkh xvh ri h{foxvlyh whuulwrulhv1 Lq wklv fdvh/ wkh vzlwfk lq frqwudfwv wr uhwdlohu

frpshwlwlrq jlyhv dq dgglwlrqdo errvw wr wudgh yroxph dqg zhoiduh1

Zh frqfoxgh wkdw/ lq wklv prgho/ d frqfhuq h{suhvvhg e| dqwl0wuxvw dxwkrulwlhv lq Hxursh dqg

wkh Xqlwhg Vwdwhv lv dw ohdvw sduwo| mxvwl�hg= wudgh olehudol}dwlrq pd| lqgxfh pdqxidfwxuhuv wr xvh

sulydwh dqwl0frpshwlwlyh duudqjhphqwv/ vxfk dv h{foxvlyh whuulwrulhv1 Khqfh/ wklv sdshu kdv d fohdu

jhqhudo phvvdjh= wudgh srolf| lv qrw d vxevwlwxwh iru frpshwlwlrq srolf| dqg/ li dq|wklqj/ dqwlwuxvw

dxwkrulwlhv pxvw eh pruh yljlodqw zkhq eduulhuv wr wudgh idoo1

��"�������

^4` Dqghuvrq/ M1H1 dqg S1 Pdufrxloohu +5335,/ �Lqvhfxulw| dqg wkh Sdwwhuq ri Wudgh= Dq Hpslulfdo

Lqyhvwljdwlrq�/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ ;7+5,/ 6750851

^5` Eulwwdq/ Vlu O1 dqg N1 Ydq Plhuw +4<<9,/ �Wrzdugv dq lqwhuqdwlrqdo iudphzrun ri frpsh0

wlwlrq uxohv�/ Frppxqlfdwlrq wr wkh Frxqflo/ Hxurshdq Frpplvvlrq/ Gluhfwrudwh Jhqhudo/

Frp+<9,5;7 dqg Lqwhuqdwlrqdo Exvlqhvv Odz|hu 57/ 787�8:1

^6` Ghdfrq/ G1 +4<<8,/ �Yhuwlfdo Uhvwudlqwv xqghu HX Frpshwlwlrq Odz= Qhz Gluhfwlrqv�/ plphr1/

GJ LY HF Frpplvvlrq1

^7` Hxurshdq Frpplvvlrq +4<<;,/ �Juhhq Sdshu rq Yhuwlfdo uhvwudlqwv lq HF Frpshwlwlrq Srolf|�/

kwws=22hxursd1hx1lqw2frpp2frpshwlwlrq2dqwlwuxvw2<9:54hqbhq1sgi1

^8` Idujhl{/ D1 dqg M1P1 Shuor� +4<;<,/ �Wkh H�hfw ri Wdul�v lq Pdunhwv zlwk Yhuwlfdo Uhvwudlqwv/�

Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv 59/ <<�44:1

^9` Ihhqvwud/ U1F1 +4<;<,/ �V|pphwulf Sdvv0Wkurxjk ri Wdul�v dqg H{fkdqjh Udwhv xqghu Lpshu0

ihfw Frpshwlwlrq/� Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv 5:/ 58�781

^:` Iudqnho/ M1 dqg D1 Urvh +5335,/ �Dq Hvwlpdwh ri wkh H�hfw ri Frpprq Fxuuhqflhv rq Wudgh

dqg Lqfrph/� Txduwhuo| Mrxuqdo ri Hfrqrplfv 44:/ 76:�7991

^;` Khospdq/ H1 dqg S1 Nuxjpdq +4<;<,/ Wudgh Srolf| dqg Pdunhw Vwuxfwxuh/ Fdpeulgjh +Pdvv1,=

PLW Suhvv1
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^<` Kropvwurp/ E1 dqg U1E1 P|huvrq +4<;6,/ �H!flhqw dqg Gxudeoh Ghflvlrq Uxohv zlwk Lqfrp0

sohwh Lqirupdwlrq/� Hfrqrphwulfd 84/ 4:<<�4;4<1

^43` Pdv0Frohoo/ D1/ P1G1 Zklqvwrq dqg M1U1 Juhhq/ Plfurhfrqrplf Wkhru|/ R{irug= R{irug Xql0

yhuvlw| Suhvv/ 4<<81

^44` Uh|/ S1 dqg M1 Vwljolw} +4<<8,/ �Wkh Uroh ri H{foxvlyh Whuulwrulhv lq Surgxfhuv*v Frpshwlwlrq/�

Udqg Mrxuqdo ri Hfrqrplfv 59/ 764�841

^45` Uh|/ S1 dqg M1 Wluroh +4<;9,/ �Wkh Orjlf ri Yhuwlfdo Uhvwudlqwv/� Dphulfdq Hfrqrplf Uhylhz

:9/ <54�6<1

^46` Ulfkdugvrq/ P1 +4<<<,/ �Wudgh Srolf| dqg Dffhvv wr Uhwdlo Glvwulexwlrq/� plphr1/ Xqlyhuvlw|

ri Rwdjr1

^47` Urvh/ D1 +5333,/ �Rqh Prqh|/ rqh Pdunhw= wkh H�hfw ri Frpprq Fxuuhqflhv rq Wudgh/�

Hfrqrplf Srolf| 48/ :�791

^48` Ydohqwlqh/ G1 +4<<:,/ �Wkrxjkwv rq wkh HF*v Juhhq Sdshu rq Yhuwlfdo Uhvwudlqwv�/ Suhsduhg

uhpdunv ehiruh wkh DED Dqwlwuxvw Vhfwlrq dqg wkh LED Dqwlwuxvw dqg Wudgh Odz Frpplwwhh/

Qhz \run/ Mxqh 43/ zzz1iwf1jry2vshhfkhv2rwkhu2dedgdy1kwp1
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