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Devwudfw

Wklv sdshu vwxglhv frpshwlwlyh htxloleuld lq hfrqrplhv zkhuh djhqwv
wudgh lq pdunhwv iru vwdqgdugl}hg/ qrq0h{foxvlyh �qdqfldo frqwudfwv/ xq0
ghu frqglwlrqv ri dv|pphwulf lqirupdwlrq +erwk ri wkh prudo kd}dug dqg
wkh dgyhuvh vhohfwlrq w|sh,1 Wkh sureohpv iru wkh h{lvwhqfh ri frpshwlwlyh
htxloleuld lq wklv iudphzrun duh lghqwl�hg/ dqg vkrzq wr eh hvvhqwldoo| wkh
vdph xqghu gl�huhqw irupv ri dv|pphwulf lqirupdwlrq1 Zh wkhq vkrz wkdw
d *plqlpdo* irup ri qrq0olqhdulw| ri sulfhv +d elg0dvn vsuhdg/ uhtxlulqj rqo|
wkh srvvlelolw| wr vhsdudwh ex|huv dqg vhoohuv,/ dqg wkh frqglwlrq wkdw wkh
djjuhjdwh uhwxuq rq wkh lqglylgxdo srvlwlrqv lq hdfk frqwudfw fdq eh shu0
ihfwo| khgjhg lq wkh h{lvwlqj pdunhwv/ hqvxuh wkh h{lvwhqfh ri frpshwlwlyh

�Zh duh judwhixo wr D1 Edqhumhh/ O1 Eoxph/ G1 Hdvoh|/ G1 Jdoh/ U1 Jxhvqhulh/ R1 Kduw/ P1
Khoozlj/ E1 Kropvwurp/ P1 Pdjloo/ D1 Pdv0Frohoo/ H1 Pdvnlq/ K1 Srohpdufkdnlv/ P1 Txlq}ll/
N1 Vkhoo/ S1 Vlfrqro�/ U1 Wrzqvhqg/ F1 Zlovrq dqg lq sduwlfxodu wr M1 Jhdqdnrsorv iru yhu|
xvhixo frqyhuvdwlrqv dqg frpphqwv1 Wkh surmhfw ri wklv sdshu zdv ehjxq zkhq wkh �uvw dxwkru
zdv dw PLW dqg wkh vhfrqg zdv ylvlwlqj Kduydug Xqlyhuvlw|/ dqg lw frqwlqxhg zkloh wkh �uvw
dxwkru zdv ylvlwlqj Ghowd> zh zlvk wr wkdqn wkh wkuhh lqvwlwxwlrqv zklfk surylghg xv zlwk yhu|
vwlpxodwlqj lqwhoohfwxdo hqylurqphqwv1 Hduolhu yhuvlrqv ri wkh sdshu kdyh ehhq suhvhqwhg dw
VLWH *<9/ *<:/ wkh HW Frqihuhqfh lq Dqwdo|d/ wkh QEHU Frqihuhqfh rq Hfrqrplf Wkhru| dw
\doh/ wkh Vxpphu V|psrvlxp lq Ilqdqfldo Hfrqrplfv lq Jhu}hqvhh/ wkh Zlqwhu Phhwlqjv ri
wkh Hfrqrphwulf Vrflhw| lq Fklfdjr/ dqg vhplqduv dw Fruqhoo/ Kduydug/ PLW/ Q\X/ Sulqfhwrq/
Fklfdjr/ Plqqhvrwd/ Fdpeulgjh/ OVH/ Sdulv/ XSI/ XFO> zh duh judwhixo wr sduwlflsdqwv iru
khosixo frpphqwv1 Wkh �qdqfldo dqg lqvwlwxwlrqdo vxssruw ri wkh F1Y1 Vwduu Fhqwhu iru Dssolhg
Hfrqrplfv lv judwhixoo| dfnqrzohgjhg1 Wkh vhfrqg dxwkru lv dovr judwhixo wr FQU dqg PXUVW
iru �qdqfldo vxssruw1



htxloleuld erwk lq wkh fdvh ri dgyhuvh vhohfwlrq dqg prudo kd}dug1

MHO Fodvvl�fdwlrq= G83/ G;5

Nh|zrugv= Dv|pphwulf Lqirupdwlrq/ Frpshwlwlyh Htxloleulxp

41 Lqwurgxfwlrq

Wklv sdshu vwxglhv frpshwlwlyh htxloleuld lq hfrqrplf hqylurqphqwv fkdudfwhul}hg
e| wkh suhvhqfh ri dv|pphwulf lqirupdwlrq> erwk vlwxdwlrqv ri prudo kd}dug dqg
dgyhuvh vhohfwlrq duh doorzhg iru1

Djhqwv duh dvvxphg wr wudgh lq vsrw pdunhwv dqg pdunhwv iru �qdqfldo frq0
wudfwv1 Wkhvh frqwudfwv duh +l, vwdqgdugl}hg dqg +ll, qrq0h{foxvlyh/ lq wkh vhqvh
wkdw wkh whupv ri hdfk frqwudfw +lwv sulfh dqg lwv sd|r�, duh/ uhvshfwlyho|/ frpprq
dfurvv pdq| uhodwlrqvklsv lqyroylqj gl�huhqw djhqwv/ dqg lqghshqghqw ri wkh ohyho
ri wudqvdfwlrqv pdgh e| dq djhqw lq rwkhu pdunhwv1 Xqghu wkhvh frqglwlrqv wkh
sduwqhuv ri d frqwudfwxdo uhodwlrqvkls kdyh d yhu| olplwhg srzhu ryhu wkh whupv ri
wkh frqwudfw1 Dovr/ dw dq htxloleulxp hdfk djhqw zloo w|slfdoo| wudgh lq gl�huhqw
pdunhwv/ dqg hqwhu gl�huhqw frqwudfwv dw wkh vdph wlph1 Zh dujxh wkdw lq vxfk
d vlwxdwlrq d jhqhudo htxloleulxp dssurdfk lv xvhixo wr dqdo|}h wkh lqwhudfwlrq
dprqj wudghv lq gl�huhqw pdunhwv> dovr wkdw zh pd| dqdo|}h frqwudfwv/ dv zhoo dv
frpprglwlhv/ dv wudghg lq frpshwlwlyh pdunhwv1 Rxu dqdo|vlv exlogv rq wkh hduolhu
zrun e| Gxeh|/ Jhdqdnrsorv dqg Vkxeln +4<<8,/ zkr h{solflwo| dgguhvvhg wklv
lvvxh lq d prgho zkhuh dv|pphwulf lqirupdwlrq lv jhqhudwhg e| wkh srvvlelolw| ri
ghidxow1

Khqfh zh ghsduw iurp wkh dqdo|vlv ri h{foxvlyh frqwudfwxdo uhodwlrqvklsv/ zkhuh
dq djhqw fdq rqo| fkrrvh rqh rxw ri d phqx ri frqwudfwv/ ru htxlydohqwo| wkh whupv
ri d frqwudfw ghshqg rq wkh srvlwlrq ri wkh djhqw lq doo pdunhwv1 Wkh lpsohphq0
wdwlrq ri wkhvh frqwudfwv lpsrvhv d yhu| vwurqj lqirupdwlrqdo uhtxluhphqw dv doo
wkh wudqvdfwlrqv ri dq djhqw qhhg wr eh revhuyhg1 Wkh qrq0h{foxvlylw| ri frq0
wudfwv pdwfkhv wkhq wkh revhuydwlrq wkdw/ iru lqvwdqfh/ djhqwv riwhq krog ydulrxv
lqvxudqfh srolflhv/ dqg jhw ordqv erwk iurp edqnv dqg iurp fuhglw fdug frpsd0
qlhv41 Dovr/ wkh whupv ri frqwudfwv yhu| uduho| ghshqg rq wkh djhqwv* wudqvdfwlrqv
lq rwkhu pdunhwv51 Pruhryhu/ zhoo0gh�qhg pdunhwv rshudwh zkhuh vwdqgdugl}hg

4Shwhuvhq dqg Udmdq +4<<7, surylgh vrph hylghqfh rq wkh frpsrvlwlrq ri fuhglw vrxufhv iru
vpdoo exvlqhvvhv lq wkh X1V1

5Vhh Vplwk dqg Zduqhu +4<:<, iru dq dqdo|vlv ri wkh whupv ri ghew frqwudfwv lq wkh X1V11
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frqwudfwv duh wudghg= pdunhwv iru fuhglw dqg lqvxudqfh frqwudfwv/ ru pruwjdjhv/
duh lpsruwdqw h{dpsohv/ dv zhoo dv pdunhwv iru dq| �qdqfldo vhfxulw| zklfk doorzv
iru d ghidxow fodxvh1

Wkh pdlq remhfwlyh ri wklv sdshu lv wr dqdo|}h wkh frqglwlrqv iru wkh *yldelo0
lw|* ri pdunhwv iru frqwudfwv lq wkh suhvhqfh ri dv|pphwulf lqirupdwlrq1 Lq wklv
frqwh{w/ doorzlqj iru qrq0h{foxvlyh frqwudfwv kdv lpsruwdqw lpsolfdwlrqv iru wkh
*yldelolw|* ri pdunhwv1 Iru vwdqgdugl}hg frqwudfwv/ dv wkh rqhv frqvlghuhg lq wklv
sdshu/ wkh sd|r� w|slfdoo| ghshqgv rq wkh fkdudfwhulvwlfv ri wkh djhqwv wudglqj
wkh frqwudfw +dv/ iru lqvwdqfh/ lq lqvxudqfh frqwudfwv djdlqvw dq djhqw*v lqglylgxdo
ulvn,/ vr wkdw wkh vdph frqwudfw/ zkhq hqwhuhg e| gl�huhqw djhqwv lv h�hfwlyho| d
gl�huhqw frqwudfw1 Krzhyhu/ zkhq wkh djhqwv* fkdudfwhulvwlfv duh rqo| sulydwho|
revhuyhg wkhvh gl�huhqw frqwudfwv fdqqrw eh vhsdudwhg dqg duh wudghg wrjhwkhu lq
d vlqjoh pdunhw1

Li wkh txdqwlwlhv wudghg e| dq djhqw lq doo pdunhwv duh d ixoo| uhyhdolqj vljqdo
ri wkh djhqw*v w|sh/ h{foxvlyh frqwudfwv/ zkhuh wkh whupv ri d frqwudfw ghshqg rq
wkh wudghv ri wkh djhqw lq wkh ydulrxv pdunhwv/ doorz wr vroyh wklv sureohp dqg wr
fohdu pdunhwv1 Wklv zdv vkrzq e| Suhvfrww dqg Wrzqvhqg +4<;7d, wr eh srvvleoh/
xqghu jhqhudo frqglwlrqv/ zkhq dv|pphwulf lqirupdwlrq lv ri wkh prudo kd}dug
w|sh/ wkrxjk qrw lq wkh fdvh ri dgyhuvh vhohfwlrq1 Lq dgyhuvh vhohfwlrq hfrqrplhv
lq idfw txdqwlwlhv wudghg pd| qrw ixoo| uhyhdo wkh djhqwv* w|sh/ djhqwv* w|shv
fdqqrw eh vhsdudwhg/ vr wkdw zkdw duh h�hfwlyho| gl�huhqw frqwudfwv duh wudghg lq
d vlqjoh pdunhw dw wkh vdph sulfh1 Wklv reylrxvo| jhqhudwhv d sureohp ri hqvxulqj
ihdvlelolw| lq vxfk pdunhwv= wkhuh duh qrw *hqrxjk sulfhv* wr fohdu wkhvh pdunhwv1
Pruhryhu/ dv zh douhdg| dujxhg/ wkh srvvlelolw| wr lpsohphqw h{foxvlyh frqwudfwv
lv d yhu| ghpdqglqj uhtxluhphqw1 Zkhq wklv grhv qrw krog/ wkh ihdvlelolw| sureohp
zh lghqwl�hg deryh lv uhohydqw dqg dulvhv dovr iru prudo kd}dug hfrqrplhv1

Zh vkrz wkdw wzr sulfhv +d elg dqg dq dvn sulfh, iru hdfk frqwudfw duh hqrxjk
wr jxdudqwhh wkh h{lvwhqfh ri d frpshwlwlyh htxloleulxp lq hfrqrplhv zkhuh wudgh
wdnhv sodfh xqghu dv|pphwulf lqirupdwlrq1 Wkh uhvxow uhtxluhv wkh dgglwlrqdo frq0
glwlrq wkdw wkh djjuhjdwh uhwxuq rq wkh lqglylgxdo srvlwlrqv lq d jlyhq frqwudfw
fdq eh shuihfwo| khgjhg rq wkh h{lvwlqj pdunhwv +l1h1 wkdw pdunhwv duh frpsohwh lq
vrph vhqvh,/ ru lv dovr pdunhwhg dv d glvwlqfw fodlp +d *srro* vhfxulw|6,1 Wkh lp0
sruwdqfh ri wkh uroh ri *srro* vhfxulwlhv iru wkh h{lvwhqfh ri frpshwlwlyh htxloleuld lq
hfrqrplhv zlwk dv|pphwulf lqirupdwlrq zdv �uvw vwuhvvhg e| Gxeh|/ Jhdqdnrsorv

6Wkh vhfxulwl}dwlrq zklfk lv iuhtxhqwo| revhuyhg ri djjuhjdwhv ri vwdqgdugl}hg frqwudfwv +dv
lq wkh fdvh ri pruwjdjh0edfnhg vhfxulwlhv/ vhfxulwl}hg ordqv/ 111, fdq eh ylhzhg dv dq lqvwdqfh ri
wkh fuhdwlrq ri *srro* vhfxulwlhv1
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dqg Vkxeln +4<<8,1
Xqghu wklv frqglwlrq wkh vlpsoh delolw| wr gl�huhqwldwh sulfhv iru ex|lqj dqg

vhoolqj srvlwlrqv lv vx!flhqw iru wkh h{lvwhqfh ri frpshwlwlyh htxloleuld1 Zh vkrxog
vwuhvv wkdw wklv lv wkh fdvh erwk xqghu prudo kd}dug dqg dgyhuvh vhohfwlrq/ dqg qr
pdwwhu zkdw lv wkh *glphqvlrq* ri wkh vrxufhv ri dv|pphwulf lqirupdwlrq lq wkh
hfrqrp| +l1h1 ri wkh fduglqdolw| ri wkh vhw ri xqrevhuydeoh srvvleoh w|shv ru dfwlrqv
ri wkh djhqwv wudglqj wkh frqwudfw,1 Wklv irup ri qrq0olqhdulw| ri sulfhv +l1h1 ri
ghshqghqfh ri wkh sulfh ri d frqwudfw rq wkh txdqwlw| wudghg ri wkdw frqwudfw,
lv cplqlpdo* lq wkh vhqvh wkdw lw lv rqo| dw rqh srlqw dqg/ pruh lpsruwdqwo|/ fdq
eh lpsohphqwhg e| revhuylqj rqo| wkh ohyho +lq idfw wkh vljq, ri wudghv lq hdfk
sduwlfxodu wudqvdfwlrq/ zlwkrxw wkh nqrzohgjh ri wkh rwkhu wudqvdfwlrqv ri wkh
djhqw lq wkh vdph frqwudfw1 Exw lw lv dovr *plqlpdo* lq wkh vhqvh wkdw zlwkrxw lw/
l1h1 li sulfhv ri frqwudfwv duh olqhdu ryhu wkh zkroh grpdlq/ frpshwlwlyh htxloleuld
pd| idlo wr h{lvw lq hfrqrplhv zlwk dv|pphwulf lqirupdwlrq1 Hylghqwo|/ rxu uhvxow
dovr lpsolhv wkh h{lvwhqfh ri frpshwlwlyh htxloleuld iru wkh fdvh lq zklfk vwurqjhu
irupv ri qrq0olqhdulw| ri sulfhv fdq eh lpsohphqwhg +l1h1 zkhq doo wudghv lq wkh
vdph pdunhw fdq eh prqlwruhg,/ dv orqj dv wkh sulfh lv qrq0olqhdu dw wkh ohyho ri
}hur wudghv1

Lq wklv sdshu zh fohduo| vkrz wkdw/ dw wkh urrw ri wkh gl!fxowlhv iru wkh *yldelo0
lw|* ri pdunhwv lq hfrqrplhv zlwk dv|pphwulf lqirupdwlrq/ lv wkh idfw wkdw zkhq0
hyhu djhqwv* w|shv fdqqrw eh vhsdudwhg +h1j1 yld h{foxvlylw| fodxvhv,/ zkdw duh
h�hfwlyho| gl�huhqw frqwudfwv duh uhvwulfwhg wr wudgh dw wkh vdph sulfh1 Dv d frq0
vhtxhqfh/ rxu uhvxowv dsso|/ dw d pruh jhqhudo +dqg devwudfw, ohyho/ wr hfrqrplhv
zkhuh vhyhudo gl�huhqw jrrgv duh uhvwulfwhg wr wudgh dw wkh vdph sulfh1 Vxfk d
vlwxdwlrq pd| dovr dulvh lq ydulrxv rwkhu flufxpvwdqfhv= iru lqvwdqfh hohfwulflw|
sulfhv duh riwhq uhvwulfwhg qrw wr ydu| dw gl�huhqw wlphv ri wkh gd|/ dqg pdq|
frpprglw| sulfhv duh *vwlfn|* ryhu wlph +ehfdxvh/ h1j1/ ri phqx frvwv> vhh Dnhuori
dqg \hoohq +4<;8,,71

Wkh Hfrqrp|1 Wkh dqdo|vlv lv ghyhorshg lq wkh iudphzrun ri d wzr0shulrg/ sxuh
h{fkdqjh hfrqrp|1 D odujh hfrqrp| lv frqvlghuhg/ zlwk �qlwho| pdq| w|shv ri
djhqwv/ dqg lq�qlwho| pdq| djhqwv ri hdfk w|sh1 Doo djhqwv ri wkh vdph w|sh duh
h{ dqwh lghqwlfdo exw zloo w|slfdoo| eh gl�huhqw h{0srvw/ diwhu wkh uhdol}dwlrq ri wkh
xqfhuwdlqw|1 Wkh xqfhuwdlqw| kdv wkh iroorzlqj vwuxfwxuh= wkhuh lv dq djjuhjdwh
vkrfn/ zklfk d�hfwv doo djhqwv lq wkh hfrqrp|/ dqg lglrv|qfudwlf vkrfnv hdfk ri
zklfk d�hfwv rqo| �qlwho| pdq| djhqwv +zklfk zh fdq phwdskrulfdoo| vd| frqvwl0

7Vhh Edodvnr +4<<:, iru d uhodwhg dqdo|vlv1
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wxwh d *yloodjh*,1 Lglrv|qfudwlf vkrfnv duh xq0fruuhodwhg dprqj wkhp +l1h1 dfurvv
*yloodjhv*,1 Djhqwv kdyh dffhvv wr d vhw ri vsrw pdunhwv/ zkhuh wkh frpprglwlhv
duh wudghg/ dqg wr frqwlqjhqw frqwudfwv/ zkrvh sd|r� ghshqgv rq wkh uhdol}dwlrq
ri wkh djjuhjdwh dqg wkh vshfl�f lglrv|qfudwlf vkrfn d�hfwlqj wkhp1 Wkhvh duh
vwdqgdugl}hg frqwudfwv +ru vhfxulwlhv,8/ lq wkh vhqvh wkdw wkhlu vshfl�fdwlrq +wkhlu
sd|r� vwuxfwxuh, lv frpprq dfurvv djhqwv1 Doo frqwudfwv ri wkh vdph w|sh duh
h{0dqwh lghqwlfdo dqg vhoo dw wkh vdph sulfh/ wkrxjk wkh sd|r� ri hdfk ri wkhp
ghshqgv rq wkh uhdol}dwlrq ri d vshfl�f lglrv|qfudwlf ulvn1

Djjuhjdwh vkrfnv duh frpprqo| revhuyhg1 Rq wkh rwkhu kdqg djhqwv pd| kdyh
vrph sulydwh lqirupdwlrq ryhu wkh uhdol}dwlrq ri wkhlu rzq lglrv|qfudwlf vkrfn1
Zkhq wklv kdsshqv/ pdunhwv iru frqwlqjhqw frqwudfwv zloo eh fkdudfwhul}hg e| wkh
suhvhqfh ri dv|pphwulf lqirupdwlrq1 Gl�huhqw lqirupdwlrq vwuxfwxuhv zloo eh frq0
vlghuhg/ zklfk jhqhudwh gl�huhqw w|shv ri vlwxdwlrqv zlwk dv|pphwulf lqirupdwlrq/
dqg duh frqwudvwhg zlwk wkh fdvh ri v|pphwulf lqirupdwlrq1

Doo pdunhwv duh frpshwlwlyh1 Lq wklv hfrqrp| djhqwv duh vpdoo lq whupv ri wkh
ohyho ri wkhlu wudghv exw qrw lqirupdwlrqdoo| vpdoo/ dqg khqfh zh fdq kdyh frpshw0
lwlyh pdunhwv zkhuh wudghuv uhwdlq vrph sulydwh lqirupdwlrq +ryhu wkh sd|r� ri wkh
frqwudfw,1 Wr wklv h�hfw/ wkh frqvlghudwlrq ri d odujh hfrqrp|/ dqg wkh vwuxfwxuh
ri wkh xqfhuwdlqw| +lq sduwlfxodu wkh idfw wkdw sulydwh lqirupdwlrq frqfhuqv *vpdoo*
ulvnv/ wkh lglrv|qfudwlf frpsrqhqw ri wkh xqfhuwdlqw|, sod| dq lpsruwdqw uroh1 Rq
wkh rwkhu kdqg/ pdq| rwkhu dvshfwv ri wkh vshfl�fdwlrq/ dv wkh wzr shulrg krul}rq/
ru wkh sxuh h{fkdqjh qdwxuh ri wkh hfrqrp| duh qrw hvvhqwldo1

Uhvxowv1 Zkloh lq wkh fdvh ri v|pphwulf lqirupdwlrq frpshwlwlyh htxloleuld do0
zd|v h{lvw xqghu vwdqgdug dvvxpswlrqv/ wklv lv qr orqjhu wuxh zkhq wkhuh lv dv|p0
phwulf lqirupdwlrq1 Zh suhvhqw d urexvw h{dpsoh ri dq hfrqrp| zlwk dgyhuvh
vhohfwlrq/ zkhuh qr frpshwlwlyh htxloleulxp h{lvw/ zkhq frqwudfwv wudgh dw olqhdu
sulfhv1

Wkh lghqwl�fdwlrq ri wkh csureohpv* iru h{lvwhqfh ri frpshwlwlyh htxloleuld zlwk
olqhdu sulfhv lq hfrqrplhv zlwk dv|pphwulf lqirupdwlrq lv rqh ri wkh pdlq frqwul0
exwlrqv ri wklv sdshu1 Wkhuh duh wzr pdlq nlqgv ri csureohpv* iru h{lvwhqfh1 Iluvw/
sulydwh lqirupdwlrq ryhu wkh sd|r� ri wkh frqwudfwv ehlqj wudghg/ lq sduwlfxodu
ryhu lwv vxssruw/ jlyhv wkh djhqwv dgglwlrqdo duelwudjh rssruwxqlwlhv +zlwk uhvshfw
wr wkh v|pphwulf lqirupdwlrq fdvh,/ vr wkdw wkh vhw ri qr0duelwudjh sulfhv pd| eh
hpsw|1 Vhfrqgo|/ zlwk dv|pphwulf lqirupdwlrq wkh ohyho ri djhqwv* wudghv ghshqgv
rq wkhlu sulydwh lqirupdwlrq ryhu wkh sd|r� ri wkh frqwudfwv> wklv lpsolhv wkdw wkh

8Lq wkh sdshu zh zloo xvh lqwhufkdqjhdeo| wkh whupv frqwudfw dqg vhfxulw|1
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wrwdo uhwxuq rq wkh srvlwlrqv khog e| djhqwv lq d jlyhq frqwudfw lv qr orqjhu d
olqhdu ixqfwlrq ri wkh wrwdo txdqwlw| wudghg1 Dv d frqvhtxhqfh/ pdunhw fohdulqj
lq �qdqfldo pdunhwv pd| qrw hqvxuh ihdvlelolw| ri wudqvdfwlrqv lq frqwudfwv +dv
wkhuh duh qrw hqrxjk sulfhv wr fohdu erwk frpprglwlhv* dqg vhfxulwlhv* pdunhwv,1
Frqvlghu/ h1j1 wkh fdvh lq zklfk cedg ulvn* zlvk wr ex| dqg cjrrg ulvn* zlvk wr vhoo
wkh vdph lqvxudqfh frqwudfw e| wkh vdph dprxqw= ghpdqg zloo htxdo vxsso| exw
wkh wrwdo sd|phqw wr djhqwv wudglqj wklv frqwudfw zloo eh srvlwlyh1

Zh dovr vkrz wkdw qrw rqo| wkhvh sureohpv duh frpprq erwk wr prudo kd}dug
dqg dgyhuvh vhohfwlrq hfrqrplhv exw wkdw lq rxu iudphzrun dgyhuvh vhohfwlrq fdq
eh vhhq/ dw dq devwudfw ohyho/ dv d uhgxfhg irup ri prudo kd}dug1

Dgglwlrqdo frqglwlrqv zlwk uhvshfw wr wkh fdvh ri v|pphwulf lqirupdwlrq duh
wkhq qhhghg wr hqvxuh wkh h{lvwhqfh ri frpshwlwlyh htxloleuld= lq sduwlfxodu vrph
uhvwulfwlrqv kdyh wr eh lpsrvhg rq wudghv +dqg2ru rq wkh sd|r� vwuxfwxuh, lq
pdunhwv fkdudfwhul}hg e| wkh suhvhqfh ri dv|pphwulf lqirupdwlrq1 Zh vkrz wkdw
wkh h{lvwhqfh ri frpshwlwlyh htxloleuld lv hqvxuhg/ erwk iru hfrqrplhv zlwk dgyhuvh
vhohfwlrq dqg zlwk prudo kd}dug/ xqghu wkh iroorzlqj vhw ri frqglwlrqv=

41 dq xsshu erxqg rq wkh ohyho ri wudghv lq frqwudfwv iru zklfk wkhuh lv dv|p0
phwulf lqirupdwlrq lv lpsrvhg +ru/ dowhuqdwlyho| uhvwulfwlrqv rq wkh frqwudfwv*
sd|r� duh lqwurgxfhg/ hqvxulqj wkhuh duh qr xqerxqghg duelwudjh rssruwx0
qlwlhv,>

51 iru hdfk ri wkhvh frqwudfwv d *srro* vhfxulw| lv dovr pdunhwhg / zkrvh sd|r�
lv wkh dyhudjh wrwdo qhw dprxqw gxh wr djhqwv zkr wudghg wkh frqwudfw +ru/
dowhuqdwlyho|/ pdunhwv duh frpsohwh zlwk uhvshfw wr djjuhjdwh ulvn/ vr wkdw
wkh wrwdo uhwxuq rq lqglylgxdo srvlwlrqv lq hdfk frqwudfw fdq eh shuihfwo|
khgjhg,>

61 D srvlwlyh vsuhdg lv doorzhg ehwzhhq elg dqg dvn sulfhv iru frqwudfwv zkrvh
sd|r�v duh frqwlqjhqw rq sulydwh lqirupdwlrq +ru/ dowhuqdwlyho| rqh0vlgh frq0
vwudlqwv duh lpsrvhg/ zklfk ohw djhqwv eh rqo| rq rqh vlgh 0 dqg doo rq wkh
vdph vlgh 0 ri wkh pdunhw iru wkhvh frqwudfwv,1

Wkh fuxfldo uhtxluhphqwv fkdudfwhul}lqj wkhvh frqglwlrqv duh wkh vhsdudwlrq
ri ex|huv dqg vhoohuv +dfklhyhg yld elg0dvn vsuhdgv/ zkrvh ohyho lv hqgrjhqrxvo|
ghwhuplqhg dw htxloleulxp/ ru rqh0vlgh frqvwudlqwv,/ dqg wkh suhvhqfh ri *srro*
vhfxulwlhv1 Wkh deryh frqglwlrqv duh wljkw/ lq wkh vhqvh wkdw wkh| fdqqrw eh uhod{hg
zlwkrxw jhqhudwlqj sureohpv iru h{lvwhqfh1 Krzhyhu/ rqh fdq dovr �qg rwkhu vhwv ri
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frqglwlrqv zklfk jxdudqwhh h{lvwhqfh ri frpshwlwlyh htxloleuld/ zlwkrxw lqyroylqj
vhsdudwlrq ri ex|huv dqg vhoohuv +h1j1 wkh lqwurgxfwlrq ri hqwu| ihhv,> zh lqwhqg wr
orrn pruh forvho| dw wkhvh lvvxhv lq dqrwkhu sdshu1

Wkh vwuxfwxuh ri wkh sdshu lv dv iroorzv1 Vhfwlrq 5 ghvfulehv wkh fodvv ri
hfrqrplhv zh frqvlghu1 Lq vhfwlrq 6 wkh fdvh ri v|pphwulf lqirupdwlrq lv h{dp0
lqhg> wklv surylghv d qdwxudo ehqfkpdun iru wkh uhvw ri wkh dqdo|vlv1 Lq vhfwlrq
7 dv|pphwulf lqirupdwlrq lv lqwurgxfhg dqg wkh sureohpv iru wkh h{lvwhqfh ri
frpshwlwlyh htxloleuld duh lghqwl�hg dqg duh vkrzq wr eh hvvhqwldoo| wkh vdph iru
hfrqrplhv zlwk gl�huhqw nlqgv ri dv|pphwulf lqirupdwlrq1 Vhfwlrq 8 surylghv d
urexvw h{dpsoh ri qrq0h{lvwhqfh ri frpshwlwlyh htxloleulxp iru d vlpsoh dgyhuvh
vhohfwlrq hfrqrp|1 Lq vhfwlrq 9 wkh h{lvwhqfh ri frpshwlwlyh htxloleuld lv hvwde0
olvkhg1

Uhodwhg Olwhudwxuh1 Rxu dqdo|vlv zdv vljql�fdqwo| lqvsluhg e| wkh zrun ri
Gxeh|/ Jhdqdnrsorv dqg Vkxeln +4<<8, +dovr Jhdqdnrsorv/ ]dph dqg Gxeh|
+4<<9,,1 Wkhvh dxwkruv vwxg| wkh frpshwlwlyh htxloleuld ri hfrqrplhv zkhuh vwdq0
gdugl}hg vhfxulwlhv duh wudghg dqg djhqwv kdyh wkh fkrlfh wr ghidxow rq wkhlu frq0
wudfwxdo reoljdwlrqv> wkxv d vlwxdwlrq ri dv|pphwulf lqirupdwlrq ruljlqdwhv dqg lv
fdswxuhg e| wkh srvvlelolw| ri ghidxow1 Wkh idfw wkdw erwk lq wkhlu dqg rxu vhw0xs
djhqwv kdyh vrph frqwuro ryhu wkh sd|r� ri wkh vhfxulwlhv wkh| wudgh jhqhudwhv
lpsruwdqw vlplodulwlhv lq wkh dqdo|vlv1 Pruhryhu/ zh dovr xvh Gxeh|/ Jhdqdnrsorv
dqg Vkxeln +4<<8,*v frqvwuxfwlrq ri *srro* vhfxulwlhv wr djjuhjdwh wkh sd|r� ri vh0
fxulwlhv wudghg e| djhqwv xqghu dv|pphwulf lqirupdwlrq19 Lq wkh prgho frqvlghuhg
e| Gxeh| hw do1 wkh srvvlelolw| ri ghidxow lv wkh rqo| vrxufh ri dq djhqw*v delolw|
wr d�hfw wkh sd|r� ri wkh frqwudfwv kh wudghv> vlqfh djhqwv pd| rqo| ghidxow rq
wkhlu vkruw srvlwlrqv/ d rqh0vlgh frqvwudlqw qdwxudoo| ruljlqdwhv lq vxfk iudphzrun1
Frqvlvwhqwo| zlwk rxu h{lvwhqfh uhvxow wkhq/ qr ihdvlelolw| sureohp dulvhv lq wklv
prgho dqg h{lvwhqfh fdq eh suryhg xqghu vwdqgdug frqglwlrqv1

H{whqglqj wklv zrun/ Elvlq/ Jhdqdnrsorv/ Jrwwdugl/ Plqhool dqg Srohpdufkdnlv
+4<<;, vkrz wkdw frpshwlwlyh htxloleuld iru vhyhudo w|shv ri dv|pphwulf lqirupd0
wlrq hfrqrplhv +lqfoxglqj iru lqvwdqfh lqvxudqfh hfrqrplhv zlwk dgyhuvh vhohfwlrq
dqg2ru prudo kd}dug/ Dnhuori*v *ohprqv* hfrqrplhv/ hfrqrplhv zlwk ghidxow/ prq0
lwrulqj/ wrxuqdphqwv/ dqg rwkhuv, vkduh d frpprq vwuxfwxuh dqg fdq eh dqdo|}hg
zlwklq wkh vhw0xs ri d frpprq devwudfw prgho1

9Wklv frqvwuxfwlrq lv dovr xvhg e| Plqhool dqg Srohpdufkdnlv +4<<9, lq dq dqdo|vlv ri Dnhuori*v
prgho ri wkh xvhg fdu pdunhw1
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Wkh slrqhhulqj zrun ri Suhvfrww dqg Wrzqvhqg +4<;7d/e, frqvwlwxwhv dq lp0
sruwdqw uhihuhqfh iru dq| dqdo|vlv ri hfrqrplhv zlwk dv|pphwulf lqirupdwlrq lq
wkh iudphzrun ri jhqhudo htxloleulxp/ frpshwlwlyh prghov1 Wkhvh dxwkruv frq0
vlghu dq hfrqrp| zkhuh frpshwlwlyh pdunhwv iru doo vwdwh0frqwlqjhqw frpprglwlhv
duh rshq dw wkh ehjlqqlqj ri wlph dqg djhqwv* frqvxpswlrq sodqv duh vxemhfw wr
wkh dgglwlrqdo uhvwulfwlrq wkdw wkh| kdyh wr eh lqfhqwlyh frpsdwleoh1 Suhvfrww dqg
Wrzqvhqg vkrz wkdw/ iru hfrqrplhv zlwk prudo kd}dug/ frpshwlwlyh htxloleuld do0
zd|v h{lvw/ dqg duh frqvwudlqhg h!flhqw/ zkloh wkh h{whqvlrq ri wkhlu dssurdfk
wr hfrqrplhv zlwk dgyhuvh vhohfwlrq lv sureohpdwlf1: Lw lv hdv| wr vhh wkdw wkh
frqwudfwxdo uhodwlrqvklsv zklfk jhqhudwh wkh htxloleuld frqvlghuhg lq wkhlu dqdo|0
vlv vdwlvi| d yhu| vwurqj h{foxvlylw| frqglwlrq +lqgluhfwo| lqgxfhg e| wkh idfw wkdw
frqwlqjhqw frqvxpswlrq sodqv duh uhvwulfwhg e| dq ryhudoo lqfhqwlyh frpsdwlelolw|
frqvwudlqw,1;

Khospdq dqg Od�rqw +4<:8, +vhh dovr +Od�rqw +4<:9,, suhvhqw dq h{dpsoh ri dq
hfrqrp| zlwk prudo kd}dug zkhuh/ zlwk olqhdu sulfhv/ qr frpshwlwlyh htxloleulxp
h{lvwv1 Dv zh dujxh pruh lq ghwdlo lq dqrwkhu sdshu +Elvlq dqg Jrwwdugl +4<<:,,/
wkh odfn ri h{lvwhqfh lq wkdw h{dpsoh fdq eh lpsxwhg wr wkh vdph nlqgv ri sureohpv
dv wkh rqhv glvfxvvhg khuh1

Frpshwlwlyh htxloleuld iru dgyhuvh vhohfwlrq hfrqrplhv lq d jhqhudo htxlole0
ulxp iudphzrun duh dovr vwxglhg e| Jdoh +4<<5,/ +4<<9,1 Wkrxjk wkh vwuxfwxuh
ri pdunhwv/ dqg lq sduwlfxodu wkh uroh ri sulfhv dqg wkh vshfl�fdwlrq ri wkh pdu0
nhw fohdulqj frqglwlrqv duh udwkhu gl�huhqw iurp wkh rqhv frqvlghuhg khuh/ lw lv
lpsruwdqw wr qrwlfh wkdw Jdoh orrnv dw hfrqrplhv zkhuh djhqwv fdq eh h{0dqwh
sduwlwlrqhg lqwr ex|huv dqg vhoohuv +zklfk djdlq lqwurgxfhv zkdw lv h�hfwlyho| d
irup ri rqh0vlgh frqvwudlqw,1

Wkh lpsruwdqfh dqg wkh frqvhtxhqfhv ri dv|pphwulf lqirupdwlrq lq odujh
hfrqrplhv duh h{dplqhg e| Jxo dqg Srvwohzdlwh +4<<5,/ Srvwohzdlwh dqg PfOhdq
+4<<9,1 Wkh| vwxg| d fodvv ri hfrqrplhv zlwk dgyhuvh vhohfwlrq iru zklfk wkh|
vkrz wkdw/ dv wkh hfrqrp| ehfrphv odujh/ wkh frqvhtxhqfhv ri wkh suhvhqfh ri
dv|pphwulf lqirupdwlrq whqg wr glvdsshdu +wkh vhw ri frqvwudlqhg h!flhqw doorfd0
wlrqv whqgv wr frlqflgh zlwk wkh vhw ri ixoo| Sduhwr h!flhqw doorfdwlrqv,1 Wklv lv
qrw wkh fdvh lq rxu vhw0xs= dv zh douhdg| dujxhg/ hyhq wkrxjk wkh hfrqrp| lv odujh/
djhqwv vwloo uhwdlq vrph h{foxvlyh lqirupdwlrq ryhu wkh sd|r� ri wkh vhfxulwlhv wkh|

:Vhh krzhyhu/ Kdpprqg +4<;<,1
;Vhh Olverd +4<<9,/ Ehqqdugr +4<<:,/ Flwdqqd dqg Yloodqdffl +4<<:, iru h{lvwhqfh uhvxowv

xqghu dq h{solflw h{foxvlylw| frqglwlrq zkhq/ lq dgglwlrq/ uh0wudglqj lq ixwxuh vsrw pdunhwv lv
doorzhg1

;



wudgh1
Wkh h!flhqf| ri frpshwlwlyh htxloleuld iru hfrqrplhv zlwk prudo kd}dug dqg

h{foxvlyh frqwudfwv/ diwhu wkh ghfhqwudol}dwlrq uhvxow rewdlqhg e| Suhvfrww dqg
Wrzqvhqg/ kdv ehhq uhfhqwo| h{dplqhg e| Olverd +4<<9,/ Ehqqdugr +4<<:,/ Fl0
wdqqd dqg Yloodqdffl +4<<:,/ Pdjloo dqg Txlq}ll +4<<:,1 Rq wkh rwkhu kdqg/ wkh
frqvhtxhqfhv iru h!flhqf| ri dedqgrqlqj h{foxvlylw| kdyh ehhq glvfxvvhg +djdlq
rqo| iru wkh prudo kd}dug fdvh/ dqg iru vlpsoh hfrqrplhv zlwk d vlqjoh pdunhw
dqg h{0dqwh lghqwlfdo djhqwv, e| Khoozlj +4<;6,/ Duqrww dqg Vwljolw} +4<<6,/ Elvlq
dqg Jxdlwrol +4<<9,/ Ndkq dqg Prrnhumhh +4<<:,1 Wkh h!flhqf| surshuwlhv ri
frpshwlwlyh htxloleuld lq rxu iudphzrun zloo eh dqdo|}hg lq dqrwkhu sdshu1

Ilqdoo| wkh olwhudwxuh rq Jhqhudo Htxloleulxpprghov zlwk Lqfrpsohwh Pdunhwv
vkrxog dovr eh phqwlrqhg1< Wklv kdv ghyhorshg d jhqhudo iudphzrun zklfk h{whqgv
wkh phwkrgrorj| ri wkh Duurz0Gheuhx prgho wr wkh dqdo|vlv ri frpshwlwlyh htxl0
oleuld xqghu xqfhuwdlqw| +zlwk v|pphwulf lqirupdwlrq,/ zkhq djhqwv duh qrw deoh
wr ixoo| lqvxuh djdlqvw doo vrxufhv ri ulvn1 Lq vxfk iudphzrun wkh vhw ri pdunhwv lq
zklfk djhqwv duh doorzhg wr wudgh +lq sduwlfxodu ri frqwlqjhqw pdunhwv, lv wdnhq
dv h{rjhqrxvo| jlyhq1 Zh vkrz lq wklv sdshu wkdw wkh suhvhqfh ri dv|pphwulf
lqirupdwlrq jhqhudwhv vrph uhvwulfwlrqv rq wkh vhw ri wkh djhqwv* lqvxudqfh rssru0
wxqlwlhv dulvlqj hqgrjhqrxvo| iurp wkh djhqwv* lqfhqwlyh frpsdwlelolw| frqvwudlqwv
dqg wkh frqglwlrqv iru wkh yldelolw| ri pdunhwv143

51 Wkh Vwuxfwxuh ri Wkh Hfrqrp|

Zh frqvlghu d wzr0shulrg sxuh h{fkdqjh hfrqrp|1 Wkhuh duh u frpprglwlhv/
odehoohg e| , 5 u ' i�c ���cujc dydlodeoh iru frqvxpswlrq erwk dw gdwh f dqg dw
gdwh �> frpprglw| � lv wkh ghvljqdwhg qxphudluh lq hyhu| vsrw1 Wkh djhqwv lq wkh
hfrqrp| duh ri �qlwho| pdq| w|shv/ lqgh{hg e| � 5 M ' i�c ���cMjc dqg wkhuh duh
frxqwdeo| pdq| djhqwv ri hdfk w|sh1 Dq djhqw lv wkhq lghqwl�hg e| d sdlu +�c ?�c
zkhuh ? 5 � +� lv wkh vhw ri qdwxudo qxpehuv,> b� ghqrwhv wkh iudfwlrq ri wkh
wrwdo srsxodwlrq pdgh ri djhqwv ri w|sh ��

Xqfhuwdlqw|1 Xqfhuwdlqw| lv ghvfulehg e| wkh froohfwlrq ri udqgrp yduldeohv
�jc +�r�c?��MMc?M� c zlwk vxssruw/ uhvshfwlyho| P dqg +7���MM +wkh vdph iru doo ?�1

<Vhh Jhdqdnrsorv +4<<3,/ dqg Pdjloo dqg Vkdihu +4<<4, iru vxuyh|v ri wklv olwhudwxuh1
43Vhh Gx!h dqg Udkl +4<<8, iru d vxuyh| ri rwkhu dssurdfkhv wr hqgrjhql}lqj pdunhw

lqfrpsohwhqhvv1
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Erwk P dqg 7� duh dvvxphg wr eh �qlwh vhwv/ P ' i�c ���cPj dqg 7� ' i�c ���c 7�jc
zlwk jhqhulf hohphqw j dqg r��

Wkh udqgrp yduldeohv �r? � E�r�c?��MM ghvfuleh wkh lglrv|qfudwlf xqfhuwdlqw|
d�hfwlqj wkh +M, djhqwv ri lqgh{ ?/ zkloh �j uhsuhvhqwv wkh hfrqrp|*v djjuhjdwh
vkrfn1 Zh dvvxph wkdw wkh yduldeohv E�r?�?M� duh/ frqglwlrqdoo| rq j/ lghqwlfdoo|
dqg lqghshqghqwo| glvwulexwhg dfurvv ?� Ohw Z ghqrwh wkh frpprq suredelolw|
glvwulexwlrq ri +�jc �r�c?�c dqg ZEr*j� � ZEE�r�c? ' r�c ��c �rMc? ' rM�*j�1 Zh kdyh vr=

Dvvxpswlrq 4
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Rq wkh rwkhu kdqg zh doorz �r�c? wr eh fruuhodwhg/ frqglwlrqdoo| rq jc zlwk
�r�

�c?/ iru �� 9' �� Zh dovr doorz iru wkh fruuhodwlrq ri �r? zlwk �j144

D phwdskru pd| eh xvhixo wr foduli| wkh vwuxfwxuh ri wkh xqfhuwdlqw|= zh pd|
wklqn ri ? dv lqgh{lqj gl�huhqw yloodjhv/ zkloh � lqgh{hv gl�huhqw surihvvlrqdo w|shv
lqvlgh hdfk yloodjh1 Wkh lglrv|qfudwlf vkrfnv d�hfwlqj wkh gl�huhqw surihvvlrqdo
w|shv lqvlgh hdfk yloodjh pd| eh fruuhodwhg/ dqg pd| dovr eh fruuhodwhg zlwk wkh
djjuhjdwh vkrfnv d�hfwlqj wkh zkroh hfrqrp|1 Rq wkh rwkhu kdqg/ lglrv|qfudwlf
vkrfnv duh lqghshqghqw dfurvv yloodjhv/ frqglwlrqdoo| rq wkh djjuhjdwh vkrfnv1

Hqgrzphqwv1 Zh zloo frqvlghu/ zlwk qr orvv ri jhqhudolw|/ wkh fdvh lq zklfk
xqfhuwdlqw| hqwhuv wkh hfrqrp| yld wkh ohyho ri wkh djhqwv* gdwh � hqgrzphqw1
Hdfk djhqw +�c ?� 5 M � � kdv dq hqgrzphqw ��

f dw gdwh f/ dqg klv gdwh � hq0
grzphqw/ ��

�E�jc �r
?�c ghshqgv xsrq wkh uhdol}dwlrq ri �j dqg �r?1 Ohw 7 � ��MM7�

dqg r � Er���MM � Zh dvvxph=
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44Lq wkh iroorzlqj dqdo|vlv wkh yduldeoh �vk>q zloo lq wxuq ghvfuleh wkh frpsrqhqw ri wkh lglr0
v|qfudwlf vkrfn �vq zklfk lv rqo| d�hfwlqj djhqw +k> q, ru d vljqdo kh uhfhlyhv ryhu wkh uhdol}dwlrq
ri klv lglrv|qfudwlf xqfhuwdlqw|1 Wkh suhvhqfh ri djjuhjdwh xqfhuwdlqw|/ ��/ qrw rqo| doorzv iru
juhdwhu jhqhudolw| exw dovr zloo sod| dq lpsruwdqw uroh lq wkh fdvh ri rqh ri wkh xqfhuwdlqw|
vwuxfwxuhv zh frqvlghu> vhh Uhpdun 8 ehorz1
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Suhihuhqfhv1 D frqvxpswlrq sodq iru dq duelwudu| djhqw E�c ?� vshfl�hv wkh
ohyho ri frqvxpswlrq ri wkh u frpprglwlhv dw gdwh f dqg � lq hyhu| vwdwh1 Wkh
frqvxpswlrq vhw lv wkh qrq0qhjdwlyh ruwkdqw ri wkh Hxfolghdq vsdfh1 Djhqwv duh
dvvxphg wr kdyh Yrq Qhxpdqq 0 Prujhqvwhuq suhihuhqfhv ryhu frqvxpswlrq sodqv1
Wkh xwlolw| lqgh{ ri djhqw E�c ?� lv jlyhq e| d ixqfwlrq �� G ?2u

n $ - vdwlvi|lqj=

Dvvxpswlrq 6

�� lv frqwlqxrxv/ vwulfwo| lqfuhdvlqj dqg vwulfwo| frqfdyh1

Lqirupdwlrq Vwuxfwxuh1 Wkurxjkrxw wkh dqdo|vlv zh zloo pdlqwdlq wkh dv0
vxpswlrq wkdw wkh djjuhjdwh vkrfn �j lv uhdol}hg dw gdwh �c lwv glvwulexwlrq dqg
uhdol}dwlrq duh nqrzq wr doo djhqwv1 Rq wkh rwkhu kdqg/ gl�huhqw fdvhv zloo eh
frqvlghuhg zlwk uhvshfw wr wkh lqirupdwlrq djhqwv kdyh ryhu wkhlu lglrv|qfudwlf
vkrfnv1

Lq rxu iudphzrun dv|pphwulf lqirupdwlrq hfrqrplhv duh fkdudfwhul}hg e| wkh
idfw wkdw hlwkhu wkh uhdol}dwlrq ri wkh lglrv|qfudwlf vkrfn frpsrqhqw �r�c? ru lwv
glvwulexwlrq duh sulydwh lqirupdwlrq ri djhqw E�c ?�� Lq sduwlfxodu/ zh zloo h{dplqh
wkh fdvh ri dgyhuvh vhohfwlrq hfrqrplhv/ zkhuh wkh djhqwv kdyh sulydwh lqirupdwlrq/
dw wkh ehjlqqlqj ri gdwh f/ ryhu wkh uhdol}dwlrq ri wkhlu lglrv|qfudwlf vkrfn/ dqg
ri klgghq lqirupdwlrq hfrqrplhv/ zkhuh lw lv wkh uhdol}dwlrq ri wkh vkrfn/ dw gdwh
�c wr eh sulydwh lqirupdwlrq1 Zh lqwhqg wr dujxh wkdw wkh odwwhu kdyh hvvhqwldoo|
wkh vdph surshuwlhv dv hfrqrplhv zlwk wkh pruh vwdqgdug irup ri prudo kd}dug/
zlwk klgghq dfwlrq/ dqg doorz/ dw wkh vdph wlph/ wr pdlqwdlq wkh vrxufh ri wkh
lqirupdwlrqdo dv|pphwu| lq lqirupdwlrq ryhu dq h{rjhqrxv vwdwh frpsrqhqw451

61 V|pphwulf Lqirupdwlrq Hfrqrp|

Lw lv frqyhqlhqw wr lqwurgxfh wkh vwuxfwxuh ri pdunhwv dqg wkh qdwxuh ri wkh pdunhw
fohdulqj frqglwlrqv lq rxu iudphzrun e| frqvlghulqj �uvw wkh fdvh ri v|pphwulf
lqirupdwlrq1

Lq wklv vhfwlrq zh vxssrvh wkdw doo lglrv|qfudwlf vkrfnv +�r�c?��MMc?M� / dv zhoo
dv djjuhjdwh vkrfnv �j/ duh uhdol}hg dw gdwh �c duh frpprqo| revhuyhg/ dqg wkhlu
glvwulexwlrq lv nqrzq e| doo djhqwv dw gdwh f1 Djhqwv* lqirupdwlrq lv wkhq shuihfwo|
v|pphwulf1 Zh fdq kdyh wkhuhiruh dw gdwh fpdunhwv iru vhfxulwlhv +frqwudfwv, zlwk

45Erwk lq klgghq lqirupdwlrq dqg prudo kd}dug hfrqrplhv/ dv zh zloo vhh lq wkh qh{w vhfwlrqv
+dovr Elvlq dqg Jrwwdugl +4<<:,,/ djhqwv kdyh wkh srvvlelolw| wr d�hfw wkh glvwulexwlrq ri wkh
sd|r� ri h{lvwlqj vhfxulwlhv1
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sd|r� frqwlqjhqw rq hyhu| uhohydqw vrxufh ri xqfhuwdlqw|1

Pdunhw Vwuxfwxuh1 Vsrw pdunhwv iru wkh u frpprglwlhv rshq erwk dw gdwh f
dqg lq hyhu| srvvleoh vwdwh dw gdwh ��

Dw gdwh f d vhw ri pdunhwv iru frqwlqjhqw vhfxulwlhv dovr rshq1 Pruh suhflvho|/
iru hyhu| sdlu E�r?c �j� wkhuh duh a +olqhduo| lqghshqghqw, vhfxulwlhv= hdfk vhfxulw|
� 5 a sd|v o�Erc j� xqlwv ri qxphudluh li dqg rqo| li wkh uhdol}dwlrq ri E�r?c �j� htxdov
Erc j�( dqg wkhuh lv rqh ri wkhvh vhfxulwlhv iru hyhu| ?1 Wkhvh duh vwdqgdugl}hg
vhfxulwlhv lq wkh vhqvh wkdw h{0dqwh doo vhfxulwlhv ri d jlyhq w|sh � duh lghqwlfdo/
l1h1 wkhlu sd|r� kdv wkh vdph glvwulexwlrq iru doo ?> h{0srvw krzhyhu/ wkhlu sd|r�
zloo eh gl�huhqw/ dv lw zloo ydu| zlwk wkh vshfl�f uhdol}dwlrq ri +�r?�?M� dfurvv ?1
Wklv lv qdwxudo lq lqvxudqfh pdunhwv/ zkhuh lqvxudqfh srolflhv duh vwdqgdugl}hg/
exw sd|phqwv ghshqg rq lqglylgxdo uhdol}dwlrq ri vkrfnv> vlplodu frqvlghudwlrqv
krog iru vwdqgdug fuhglw frqwudfwv/ pruwjdjhv/111

Dowrjhwkhu wkhuh duh wkhq frxqwdeo| pdq| ri wkhvh vhfxulwlhv lq wkh hfrqrp|/
exw zh zloo frqvlghu wkh fdvh lq zklfk hdfk djhqw E�c ?� fdq rqo| wudgh wkh a
vhfxulwlhv zlwk sd|r� frqwlqjhqw rq klv lglrv|qfudwlf vkrfn �r? +dv zhoo dv �j�� Zh
zloo vkrz wkdw wklv lv qrw uhvwulfwlyh surylghg doo djhqwv fdq dovr wudgh a csrro*
vhfxulwlhv1 Wkh sd|r� ri csrro* vhfxulw| � lv gh�qhg vr dv wr htxdo wkh rssrvlwh ri
wkh dyhudjh qhw dprxqw +ri wkh qxphudluh frpprglw|, gxh wr 0 ru rzhg e| 0 doo
djhqwv zkr wudghg vhfxulwlhv ri w|sh �1 Khqfh hdfk csrro* vhfxulw| fdq eh ylhzhg
dv d fodlp djdlqvw wkh +qhw, srvlwlrq ri doo djhqwv lq clqglylgxdo* vhfxulwlhv ri d
jlyhq w|sh1 E| wkh Odz ri Odujh Qxpehuv wkh sd|r� ri csrro* vhfxulw| � zloo rqo|
ghshqg rq j dqg eh jlyhq e|=

oR� Ej� ' �

S
� b

�S
r ZEr*j�o� Erc j�w

�
�S

� b
�w��

c j 5 P

zkhuh w�� ghqrwhv wkh dprxqw ri vhfxulw| � khog e| djhqwv ri w|sh � +lqghshqghqw ri
? dv zh zloo vkrz,1 Wklv h{suhvvlrq fohduo| vlpsol�hv wr oR� Ej� ' �

S
r ZEr*j�o� Erc j�

+dqg zh fdq wdnh wklv dv wkh reylrxv vshfl�fdwlrq ri oR� Ej� dovr zkhq
S

� b
�w�� ' f�1

Doo wklv kdv d yhu| qdwxudo lqwhusuhwdwlrq= wkh sd|r� ri hdfk csrro* vhfxulw| lv re0
wdlqhg iurp wkh sd|r� ri wkh xqghuo|lqj vhfxulw| e| dyhudjlqj rxw wkh lglrv|qfudwlf
frpsrqhqw ri lwv uhwxuq +zklfk frxog eh glyhuvl�hg dzd| e| kroglqj d srvlwlrq lq
lq�qlwho| pdq| h{0dqwh lghqwlfdo vhfxulwlhv,1

Wkxv wkh uroh ri csrro* vhfxulwlhv khuh lv wr vxppdul}h doo djhqwv frxog gr e|
wudglqj lq wkh h{lvwlqj vhfxulwlhv ri lqgh{ ? gl�huhqw iurp wkhlu rzq1
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Shuihfw Frpshwlwlrq1 Pdunhwv duh shuihfwo| frpshwlwlyh1 E| wklv zh phdq qrw
rqo| wkdw djhqwv dfw dv sulfh0wdnhuv/ exw dovr wkdw doo vhfxulwlhv wkdw duh h{0dqwh
lghqwlfdo +rqo| gl�hu iru wkh ydoxh ri ?, vhoo dw wkh vdph sulfh1 Vhfxulwlhv r�hulqj
lqvxudqfh djdlqvw wkh vdph nlqg ri lglrv|qfudwlf vkrfn lq gl�huhqw yloodjhv duh lq
idfw htxlydohqw wr wkh h|hv ri wkh rxwvlgh lqyhvwruv/ dqg khqfh vkrxog vhoo dw wkh
vdph sulfh1 Wklv hperglhv wkh lghd wkdw wkhuh lv d xql�hg/ odujh/ frpshwlwlyh
pdunhw zkhuh doo +vwdqgdugl}hg, vhfxulwlhv ri d jlyhq w|sh duh wudghg146

Olqhdu Sulfhv1 Sulfhv lq erwk �qdqfldo dqg vsrw pdunhwv duh lqghshqghqw iurp
djhqwv* revhuydeoh fkdudfwhulvwlfv +h1j1 ri wkhlu w|sh �,/ dqg iurp wkh ohyho ri wkhlu
wudghv1 Wkh xqlw sulfh ri vhfxulw| � lv wkhq ghqrwhg e| ^� Ee| wkh deryh shuihfw
frpshwlwlrq dvvxpswlrq/ lqghshqghqw ri ?,> ^ � E^���Ma � Wkh +qrupdol}hg, yhfwru
ri vsrw sulfhv ri wkh u frpprglwlhv dw gdwh f dqg dw gdwh � zkhq wkh djjuhjdwh
vkrfn lv j/ duh ghqrwhg uhvshfwlyho| e| Rf dqg R�Ej�1

Zh dovr lpsrvh wkh frqglwlrq wkdw hdfk csrro* vhfxulw| � vhoov dw wkh rssrvlwh
sulfh ri wkh xqghuo|lqj clqglylgxdo* vhfxulw|> �^� lv wkhq wkh sulfh ri *srro* vhfxulw|
�1 Wklv fdq eh ylhzhg dv d qr duelwudjh frqglwlrq zkhqhyhu djhqwv duh iuhh wr wudgh
rq vhfxulwlhv zlwk sd|r� frqwlqjhqw rq rwkhu djhqwv* +rwkhu *yloodjhv*, lglrv|qfudwlf
vkrfnv ru/ dv zh zloo dujxh odwhu/ dv d }hur sur�w frqglwlrq li lqwhuphgldulhv duh
h{solflwo| prghoohg1

Lq wkh suhvhqw iudphzrun doo djhqwv ri d jlyhq w|sh � idfh wkh vdph fkrlfh sure0
ohp/ dqg wklv sureohp lv frqyh{1 Doo wkhvh djhqwv pdnh wkhq wkh vdph fkrlfh/ vr
wkdw wklv zloo eh lqghshqghqw ri ?c dqg zloo eh ghvfulehg e| d sruwirolr uhvshfwlyho|
ri clqglylgxdo* dqg csrro* vhfxulwlhv/ w� ' E��c w�� c ��� 5 -a / w�R ' E��c w�Rc�c ��� 5 -a /

dqg d frqvxpswlrq sodq S� ' ES�f( S
�
� ' S��Erc j�c r 5 7c j 5 P�� 5 ?uE�n7P�

n � Wkh
frqvxpswlrq sodq vshfl�hv wkh ohyho ri frqvxpswlrq dw gdwh f dqg dw gdwh �/
iru hyhu| srvvleoh uhdol}dwlrq ri wkh djjuhjdwh xqfhuwdlqw| dqg wkh lglrv|qfudwlf
xqfhuwdlqw| d�hfwlqj wkh djhqw1

D frpshwlwlyh htxloleulxp zlwk v|pphwulf lqirupdwlrq lv wkhq d froohfwlrq ri
sulfhv 	 Rfc ER�Ej�jMP�c E^���Ma :/ frqvxpswlrq dqg sruwirolr sodqv iru hyhu| djhq0
w*v w|sh 	 ES�c Ew�c w�R���MM :c dqg d vshfl�fdwlrq ri wkh sd|r� ri csrro* vhfxulwlhv
^oR� Ej�ojc� vxfk wkdw=

46Vlqfh hdfk yloodjh lv srsxodwhg e| d �qlwh qxpehu ri djhqwv/ sulfh wdnlqj zrxog qrw eh
mxvwl�hg lq dq hfrqrp| zlwk vhfxulwlhv* sulfhv lqgh{hg e| wkh qdph ri wkh yloodjh1
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� djhqwv rswlpl}h= iru doo � 5 M wkh sodq ES�c Ew�c w�R�� vroyhv wkh sureohp
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b�Ew�� � w�Rc�� ' fc � 5 a +616,

� wkh sd|r� oR� Ej� ri hdfk csrro* vhfxulw| vdwlv�hv=

oR� Ej� ' �
[
r

ZEr*j�o� Erc j�c � 5 ac j 5 P +617,

Xqghu dvvxpswlrq 4/ zh kdyh ehhq deoh wr h{sorlw wkh Odz ri Odujh Qxpehuv
wr zulwh wkh ihdvlelolw| frqglwlrq iru gdwh � lq +615, lq whupv ri frqglwlrqdo h{shf0
wdwlrqv1 Wkh pdunhw fohdulqj frqglwlrq iru vhfxulwlhv +616, lv wkhq vwdwhg dv wkh
htxdolw| ri wkh wrwdo srvlwlrq lq clqglylgxdo* vhfxulwlhv ri d jlyhq w|sh dqg wkh wrwdo
srvlwlrq lq wkh dvvrfldwhg csrro* vhfxulw|1 Lw lv hdv| wr vkrz/ e| xvlqj djdlq wkh
Odz ri Odujh Qxpehuv dqg wkh deryh vshfl�fdwlrq ri wkh sd|r� ri csrro* vhfxulwlhv
wkdw wklv hqvxuhv wkdw wkh djjuhjdwh sd|r� ri wkh sruwirolrv khog e| djhqwv htxdov
f/ iru doo srvvleoh uhdol}dwlrqv ri wkh xqfhuwdlqw| dw gdwh �/ l1h1 hqvxuhv ihdvlelolw|1

Lw lv lpphgldwh wr vhh wkdw wkh vhw ri vhfxulwlhv* sulfhv suhfoxglqj duelwudjh rs0
sruwxqlwlhv lv d qrq0hpsw|/ rshq vhw1 Pruhryhu/ erwk wkh djhqwv* fkrlfh sureohp
��
7U dqg wkh htxloleulxp sureohp duh �qlwh0glphqvlrqdo dqg zhoo0ehkdyhg sure0

ohpv1 Wkh iroorzlqj uhvxow wkhq iroorzv e| dq dssolfdwlrq ri vwdqgdug dujxphqwv=
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Wkhruhp 41 Xqghu dvvxpswlrqv 406/ d frpshwlwlyh htxloleulxp zlwk v|pphwulf
lqirupdwlrq h{lvwv/ vxfk wkdw wkh sulfh ri hyhu| vhfxulw| � 5 a lv *idlu*/ frqglwlrqdoo|
rq j G

^� '
[
jMP

4j
[
rM7

ZEr*j�o�Erc j� ' �
[
jMP

4jo
R
� Ej�

iru vrph 4 � E��c 4jc ��� f�

Ohw - ghqrwh wkh 7P � a sd|r� pdwul{/ zlwk jhqhulf hohphqw o�Erc j�c dqg
7Rd-o wkh olqhdu vsdfh jhqhudwhg e| wkh froxpqv ri -11 Zh dovr kdyh=

Fruroodu| 41 Li/ lq dgglwlrq/ 7Rd-o ' ?7Pc frpshwlwlyh htxloleuld zlwk v|pphw0
ulf lqirupdwlrq dqg idlu sulfhv duh Sduhwr rswlpdo dqg vxfk wkdw frqvxpswlrq
doorfdwlrqv rqo| ghshqg rq wkh djjuhjdwh vkrfn j +l1h1 doo lglrv|qfudwlf vkrfnv duh
ixoo| lqvxuhg,1

Zkhq 7Rd-o ' ?7P zh fdq vd| wkhuhiruh wkdw pdunhwv duh frpsohwh dqg wkdw
wkh deryh pdunhw vwuxfwxuh doorzv wr ghfhqwudol}h Sduhwr rswlpdo doorfdwlrqv yld
vhfxulwlhv zlwk h{rjhqrxvo| jlyhq sd|r�1 Rxu uhvxow frpsohphqwv wkh uhvxowv ri
Pdjloo dqg Vkdihu +4<<5,/ Fdvv/ Fklfkloqlvnl dqg Zx +4<<9, zkhuh/ exloglqj rq
wkh ruljlqdo dqdo|vlv ri Pdolqydxg +4<:5,/ Sduhwr rswlpd duh ghfhqwudol}hg yld d
vhw ri pxwxdo lqvxudqfh frqwudfwv1 Lw dovr frq�upv wkh idfw wkdw wkh uhvwulfwlrq
zh lpsrvhg rq djhqwv* ehkdylru/ e| suhyhqwlqj wkhp iurp wudglqj lq vhfxulwlhv ri
gl�huhqw lqgh{ ?/ lv qrw elqglqj1

Uhpdun 41 Wklv vshfl�fdwlrq ri wkh htxloleulxp frqglwlrq iru vhfxulwlhv kdv lp0
sruwdqw lpsolfdwlrq iru wkh sdwwhuq ri frqwlqjhqw wudghv dfurvv djhqwv1 Frqglwlrq
+616, lpsolhv wkdw wudghv dprqj djhqwv ri gl�huhqw lqgh{ ? +dfurvv gl�huhqw ylo0
odjhv, wdnh sodfh erwk e| frpshqvdwlqj srvlwlrqv lq wkh vdph w|sh ri vhfxulw| lq
gl�huhqw yloodjhv +l1h1 e| djjuhjdwlqj wkhlu srvlwlrqv lq wklv vhfxulw|, dv zhoo dv e|
frpshqvdwlqj wkhp zlwk srvlwlrqv lq wkh dvvrfldwhg csrro* vhfxulwlhv1
Erwk hohphqwv duh lpsruwdqw dv fdq eh vhhq e| wkh idfw wkdw erwk duh uhtxluhg iru
wkh ydolglw| ri wkh ghfhqwudol}dwlrq uhvxow lq Fruroodu| 41 Zlwkrxw *srro* vhfxulwlhv/
pdunhw fohdulqj zrxog uhtxluh orqj srvlwlrqv lq hdfk vhfxulw| � wr eh pdwfkhg e|
vkruw srvlwlrqv lq wkh vdph vhfxulw|/ dqg wklv lv xqgxo| uhvwulfwlyh1 Wkh uroh ri
*srro* vhfxulwlhv zloo eh hyhq pruh lpsruwdqw lq wkh dqdo|vlv ri hfrqrplhv zlwk
dv|pphwulf lqirupdwlrq1

Uhpdun 51 Wkrxjk wkh vhw ri dydlodeoh vhfxulwlhv lv wdnhq dv jlyhq dqg �qdqfldo
lqwhuphgldulhv duh qrw h{solflwo| prghoohg/ frpshwlwlyh lqwhuphgldulhv/ zkr ghvljq
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dqg pdunhw wkhvh vhfxulwlhv/ frxog eh lqwurgxfhg zlwk qr vxevwdqwldo fkdqjh lq
wkh vwuxfwxuh ri wkh prgho ru wkh gh�qlwlrq ri dq htxloleulxp1 Lq sduwlfxodu/
wkh hfrqrplhv zh vwxg| duh htxlydohqw wr hfrqrplhv lq zklfk lqwhuphgldulhv wdnh
srvlwlrqv lq lqglylgxdo vhfxulwlhv/ frpshqvdwh wkhp dfurvv *yloodjhv*/ dqg lvvxh/ rq
wkdw edvlv/ csrro* vhfxulwlhv1 Lqwhuphgldulhv pd{lpl}h sur�wv dqg dfw rq wkh edvlv ri
frpshwlwlyh frqmhfwxuhv1 Wkh frqglwlrq zh lpsrvhg rq wkh sulfh ri csrro* vhfxulwlhv
wrjhwkhu zlwk wkh vshfl�fdwlrq ri wkh pdunhw fohdulqj frqglwlrq iru vhfxulwlhv lpso|
wkhq wkdw d }hur0sur�w frqglwlrq krogv/ dw htxloleulxp/ iru doo lqwhuphgldulhv1

Wklv htxlydohqfh ehwzhhq wkh vshfl�fdwlrq ri wkh prgho zlwk dq h{rjhqrxvo|
jlyhq vhw ri �qdqfldo pdunhwv dqg wkh rqh zlwk frpshwlwlyh/ sur�w0pd{lpl}lqj
lqwhuphgldulhv h{whqgv wr doo wkh iroorzlqj dqdo|vlv ri dv|pphwulf lqirupdwlrq
hfrqrplhv1

71 Dv|pphwulf Lqirupdwlrq Hfrqrplhv

Lq wklv vhfwlrq dv|pphwulf lqirupdwlrq lv lqwurgxfhg= gl�huhqw lqirupdwlrq vwuxf0
wxuhv/ ohdglqj wr gl�huhqw w|shv ri hfrqrplhv zlwk dv|pphwulf lqirupdwlrq duh
suhvhqwhg1 Zh vkrz wkdw lq wkhvh hfrqrplhv wkh h{lvwhqfh ri frpshwlwlyh htxl0
oleuld fdqqrw eh suryhg xqghu wkh vdph vhw ri dvvxpswlrqv dv zlwk v|pphwulf
lqirupdwlrq +l1h1 dvvxpswlrqv 406 duh qr orqjhu hqrxjk wr hqvxuh wkdw frpshwl0
wlyh htxloleuld h{lvw,1 Wkh qdwxuh ri wkh h{lvwhqfh sureohpv lv lghqwl�hg/ dqg lv
vkrzq wr eh frpprq wr hfrqrplhv zlwk ydulrxv nlqgv ri lqirupdwlrqdo dv|pph0
wulhv1 Wklv zloo surylgh wkh edvlv iru wkh ghwhuplqdwlrq ri dgglwlrqdo frqglwlrqv
xqghu zklfk jhqhudo h{lvwhqfh uhvxowv zloo eh suryhg lq vhfwlrq 91

7141 Dgyhuvh Vhohfwlrq Hfrqrp|

Frqvlghu wkh fdvh lq zklfk=

� wkh lglrv|qfudwlf vkrfnv E�r�c?��MMc?M� duh uhdol}hg dw wkh ehjlqqlqj ri gdwh f/
exw wkh uhdol}dwlrq ri �r�c? lv sulydwho| revhuyhg e| djhqw E�c ?� dqg ehfrphv
frpprqo| nqrzq rqo| dw gdwh ��

Ohw wkh vwuxfwxuh ri pdunhwv eh wkh vdph dv lq wkh suhylrxv vhfwlrq1 Dw gdwh
fc pdunhwv iru wkh u frpprglwlhv dqg vhfxulwlhv rshq1 Iru hyhu| ? wkhuh duh a
vhfxulwlhv zlwk sd|r� frqwlqjhqw rq +E�r?�c �j�( 47 lq dgglwlrq/ wkhuh duh a *srro*

47Sd|r�v frqglwlrqdo rq �vq duh pdgh srvvleoh e| wkh idfw wkdw/ zkloh sulydwh lqirupdwlrq dw
gdwh 3> wkh lglrv|qfudwlf vkrfnv �vq duh sxeolfo| revhuyhg lq shulrg 4>;q=
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vhfxulwlhv1 Dw gdwh �c diwhu wkh uhdol}dwlrq ri +E�r?�?M� c �j� ehfrphv nqrzq wr doo
djhqwv/ vhfxulwlhv oltxlgdwh wkhlu sd|r� dqg wkh frpprglwlhv duh djdlq wudghg rq
vsrw pdunhwv1 Doo pdunhwv duh shuihfwo| frpshwlwlyh1 Zh ehjlq e| orrnlqj dw wkh
fdvh lq zklfk sulfhv duh uhvwulfwhg wr eh olqhdu/ wr h{dplqh wkh srvvleoh sureohpv
zklfk pd| dulvh xqghu wklv frqglwlrq1

Zlwk wkh deryh lqirupdwlrq vwuxfwxuh wkh hfrqrp| zloo eh fkdudfwhul}hg e|
wkh suhvhqfh ri dgyhuvh vhohfwlrq= dw gdwh f djhqwv wudgh frqwlqjhqw vhfxulwlhv
kdylqj gl�huhqw lqirupdwlrq ryhu wkhlu sd|r�1 Lq sduwlfxodu hdfk djhqw E�c ?�c
ehiruh fkrrvlqj wkh ohyho ri wudgh lq clqglylgxdo* vhfxulwlhv/ nqrzv wkh uhdol}dwlrq
ri �r�c?c zklfk dfwv dv d vljqdo ryhu wkh sd|r� ri wkhvh vhfxulwlhv148

Zh zloo dovr lpsrvh wkh iroorzlqj frqglwlrq rq wkh vwuxfwxuh ri wkh xqfhuwdlqw|=

� wkh lglrv|qfudwlf vkrfnv E�r�c?��MMc?M� duh lqghshqghqw ri �j G ZEr*j� ' ZEr�
;rc j��

Wklv frqglwlrq vd|v wkdw wkh lglrv|qfudwlf xqfhuwdlqw| dqg wkh djhqwv* vljqdov
duh xq0fruuhodwhg zlwk wkh djjuhjdwh xqfhuwdlqw|1 Lw lpsolhv wkdw qr lqirupdwlrq lv
uhyhdohg dw d frpshwlwlyh htxloleulxp149 Lq wkh suhvhqw iudphzrun lq idfw/ gdwh f
sulfhv frxog uhyhdo dw prvw wkh djjuhjdwh frpsrqhqw ri wkh xqfhuwdlqw| +gl�huhqwo|
iurp Udgqhu +4<:<,,/ vlqfh wkh hfrqrp| lv odujh dqg khqfh wkh sulydwh lqirupdwlrq
ri dq djhqw ryhu dq lglrv|qfudwlf vrxufh ri xqfhuwdlqw| zloo kdyh d qhjoljleoh lpsdfw
rq djjuhjdwh wudghv1

Uhpdun 61 Lq wkh hfrqrp| zh ghvfulehg djhqwv duh *vpdoo* dv idu dv wkh ohyho ri
wkhlu wudghv lv frqfhuqhg/ exw uhwdlq vrph prqrsrolvwlf srzhu zlwk uhjdug wr wkhlu
lqirupdwlrq/ l1h1 wkh| duh qrw *lqirupdwlrqdoo| vpdoo*1 Pruh suhflvho|/ wkhlu ohyho
ri wudgh lq vhfxulw| � lv qhjoljleoh zlwk uhvshfw wr wkh djjuhjdwh ohyho ri wudgh lq
vhfxulwlhv ri w|sh �/ dqg wklv lv zkdw lv uhohydqw iru wkh htxloleulxp sulfh ^�c wkxv
mxvwli|lqj wkh sulfh0wdnlqj ehkdylru1 Rq wkh rwkhu kdqg djhqwv kdyh vrph vshfl�f
+dqg h{foxvlyh, lqirupdwlrq ryhu wkh sd|r� ri wkh vhfxulw| wkh| duh wudglqj/ dqg

48Wkh clqglylgxdo* vhfxulwlhv/ zlwk sd|r� frqwlqjhqw rq +�vq> ��, duh wudghg/ dv lq wkh fdvh ri
v|pphwulf lqirupdwlrq/ e| djhqwv ri lqgh{ q wr lqvxuh djdlqvw wkhlu rzq lglrv|qfudwlf vkrfn1
Krzhyhu wkhuh lv qrz dq dgglwlrqdo idfwru ghwhuplqlqj wkhlu wudghv= djhqwv duh dovr zloolqj
wr wudgh wkhvh vhfxulwlhv wr cvshfxodwh* rq wkh edvlv ri wkh sulydwh lqirupdwlrq wkh| kdyh ryhu
wkhlu sd|r�1 Rq wkh rwkhu kdqg/ wkh uroh ri csrro* vhfxulwlhv iurp wkh djhqwv* srlqw ri ylhz
lv xqfkdqjhg= wkh| r�hu wkhp wkh srvvlelolw| wr wudgh/ lqgluhfwo|/ frqwudfwv frqwlqjhqw rq wkh
xqfhuwdlqw| d�hfwlqj rwkhu *yloodjhv*1

49Wklv lv mxvw iru fodulw|/ dqg doo rxu uhvxowv dovr krog zkhq zh doorz iru fruuhodwlrq ehwzhhq
djjuhjdwh dqg lglrv|qfudwlf xqfhuwdlqw|1
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vr wkh h�hfwv ri wkh lqirupdwlrqdo dv|pphwulhv uhpdlq hyhq wkrxjk wkh hfrqrp|
lv odujh +xqolnh lq wkh prghov frqvlghuhg e| Jxo dqg Srvwohzdlwh +4<<3,/ PfOhdq
dqg Srvwohzdlwh +4<<9,,1

D irupdo ghvfulswlrq ri wkh djhqwv* sureohp dqg d gh�qlwlrq ri frpshwlwlyh
htxloleulxp iru wkh dgyhuvh vhohfwlrq hfrqrp| lv qrz suhvhqwhg1

Ohw ^� eh wkh sulfh ri vhfxulwlhv ri w|sh � +djdlq/ e| wkh dvvxpswlrq ri shuihfw
frpshwlwlrq/ wkh vdph iru doo ?,/ dqg �^� eh wkh sulfh ri wkh dvvrfldwhg csrro*
vhfxulw|> ^ � EE^���Ma�( Rf dqg R�Ej� duh frpprglw| vsrw sulfhv1 Zh zloo vwloo
frqvlghu wkh fdvh lq zklfk djhqw E�c ?� lv uhvwulfwhg wr wudgh rqo| wkh a vhfxulwlhv
frqwlqjhqw rq klv rzq lglrv|qfudwlf vkrfn �r? dv zhoo dv wkh a csrro* vhfxulwlhv14:

Jlyhq wkh dvvxphg lqirupdwlrq vwuxfwxuh wkh djhqw zloo fkrrvh wkh ohyho ri wudghv
dw gdwh fc lq vhfxulwlhv dqg frqvxpswlrq jrrgv/ diwhu ohduqlqj wkh uhdol}dwlrq r�

ri �r�c?� Klv sruwirolr dqg frqvxpswlrq sodqv duh wkhq frqwlqjhqw rq r�� Dw wkh
vdph wlph klv gdwh � frqvxpswlrq sodq zloo vshfli| qrz wkh ohyho ri frqvxpswlrq
iru hyhu| srvvleoh uhdol}dwlrq ri wkh uhpdlqlqj xqfhuwdlqw|/ l1h1 iru hyhu| srvvleoh
ydoxh r3� � EEr�

�

��� �'�� ri wkh vkrfnv d�hfwlqj wkh rwkhu djhqwv/ dqg iru hyhu| j�
Vhh Iljxuh ��

Zh zloo vhh ehorz wkdw doo djhqwv ri wkh vdph w|sh idfh wkh vdph rswlpl}dwlrq
sureohp/ wkdw wkh ihdvleoh vhw lv frqyh{/ dqg wkhlu remhfwlyh ixqfwlrq lv vwulfwo|
frqfdyh> wkhlu rswlpdo fkrlfh wkhuhiruh zloo eh/ dv lq wkh fdvh ri v|pphwulf lqiru0
pdwlrq/ lghqwlfdo iru doo ? +dqg wkh lqgh{ ? fdq wkhq eh rplwwhg khuh,1

Ohw 73� � ��� �'�7� dqg ZEr3�*r�� � ZEE�r�
�c? ' r�

�

��� �'�*r��� Wkh frqvxps0
wlrq dqg sruwirolr sodqv ri djhqwv ri w|sh � duh wkhq ghvfulehg e| wkh yhfwruv
+w�Er��( w�REr

��� ' E��c w�� Er
��c ��( ��c w�Rc�Er

��c ��� 5 -a � -a c dqg S�Er�� ' ES�fEr
��(

S��Er
�� ' S��Er

3�c j( r��c r3� 5 73�c j 5 P�� 5 ?uE�n7
3�P�

n c r� 5 7�c dqg duh re0
wdlqhg dv vroxwlrqv ri wkh iroorzlqj surjudp=

4@ 
dES�Er���M^

uE�nP73��
n (Ew�Er��cw�REr

���M^2a o

[
r3�cj

ZEj�ZEr3�*r����ES�E�( r��� +��
�7,

v1w1
Rf � ES

�
fEr

��� ��
f� n ^ � Ew�Er��� w�REr

��� � f

4:Krzhyhu/ wklv pd| qrw eh qrz wkh rswlpdo fkrlfh ri djhqwv/ dw wkh deryh sulfhv/ li iuhh
wr wudgh lq doo h{lvwlqj vhfxulwlhv* pdunhwv1 Lq wkh suhvhqfh ri dv|pphwulf lqirupdwlrq *srro*
vhfxulwlhv duh qrw rqo|/ dv zlwk v|pphwulf lqirupdwlrq/ d v|qwkhvlv ri zkdw djhqwv fdq gr e|
wudglqj lq rwkhu yloodjhv exw dovr sod|/ dv zh zloo dujxh pruh h{whqvlyho| odwhu/ dq lpsruwdqw uroh
lq hqvxulqj ihdvlelolw|1 Khqfh wkh wudglqj uhvwulfwlrq zh lpsrvhg khuh frxog eh gursshg/ exw dw
wkh frvw ri juhdwhu frpsolfdwlrqv lq wkh ghvfulswlrq ri wkh vwuxfwxuh ri wudghv1
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R�Ej� � ES
�
�Er

3�c j( r��� ��
� Erc j�� �

[
�

w�� Er
��o� Erc j� n

[
�

w�Rc�Er
��oR� Ej�(

Erc j� 5 7 � P

Wkh xqlw sd|r� ri csrro* vhfxulw| � 5 a lv djdlq gh�qhg e| wkh rssrvlwh ri wkh
dyhudjh wrwdo qhw dprxqw +ri wkh qxphudluh frpprglw|, gxh wr 0 ru rzhg e| 0 doo
djhqwv zkr wudghg vhfxulwlhv ri w|sh �c iru doo ?( wklv lv zkhq wkh dyhudjh lv zhoo
gh�qhg/ dqg lw wdnhv dq duelwudu| ydoxh rwkhuzlvh=

oR� Ej� '

+
�
S

� b
�
S

r ZEr�o� Ercj�w�� Er
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S
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ZEr��w�� Er
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S
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��w�� Er
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r� ZEr
��w�� Er
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+714,
Ohw -R eh wkh P � a pdwul{ zlwk jhqhulf hohphqw oR� Ej�1

D frpshwlwlyh htxloleulxp zlwk dgyhuvh vhohfwlrq lv gh�qhg e| d vshfl�fdwlrq
ri wkh csrro* vhfxulwlhv* sd|r� -Rc d froohfwlrq ri sulfhv +Rfc ER�Ej��jMP�c ^�/ dqg ri
frqwlqjhqw frqvxpswlrq dqg sruwirolr sodqv iru hyhu| djhqwv* w|sh ES�Er��c w�Er��c w�REr

��(
r� 5 7���MM vxfk wkdw=

� iru doo �c wkh sodq ES�Er��c w�Er��c w�REr
��( r� 5 7�� vroyhv +��

�7, dw wkh sulfhv
+Rfc ER�Ej��jMP�c ^� dqg csrro* vhfxulwlhv* sd|r� -R(

� frpprglw| pdunhwv fohdu=[
�

b�
[
r�

ZEr��ES�fEr
��� ��

f� � f +715,
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ZEr�
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ES��Er

3�c j( r��� ��
�Erc j��
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� fc j 5 P +716,

� vhfxulw| pdunhwv fohdu= iru doo � 5 a G[
�
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ZEr��
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w�� Er

��� w�Rc�Er
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�
' f +717,

� wkh sd|r� oR� Ej� ri hdfk csrro* vhfxulw| � vdwlv�hv +714,/ iru doo j1
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714141 Zk| H{lvwhqfh lv d Sureohp zlwk Dgyhuvh Vhohfwlrq

Wkh suhvhqfh ri dgyhuvh vhohfwlrq/ vshfl�fdoo| wkh idfw wkdw hdfk djhqw E�c?� wudghv
vhfxulwlhv +ri lqgh{ ?, e| kdylqj vrph sulydwh lqirupdwlrq ryhu lwv sd|r�/ srvhv
wzr pdlq sureohpv iru wkh dqdo|vlv ri wklv hfrqrp| zlwk uhvshfw wr wkh fdvh ri
v|pphwulf lqirupdwlrq frqvlghuhg lq vhfwlrq 61

41 Duelwudjh1 Djhqwv kdyh dgglwlrqdo duelwudjh rssruwxqlwlhv1
Zlwk v|pphwulf lqirupdwlrq wkh vhw ri vhfxulwlhv* sulfhv suhfoxglqj duelwudjh
lv dozd|v qrq0hpsw| dqg rshq1 Rq wkh rwkhu kdqg/ zkhq djhqwv kdyh sulydwh
lqirupdwlrq ryhu wkh vxssruw ri wkh sd|r� ri vhfxulwlhv wklv vhw pd| zhoo eh
hpsw|1
Pruh suhflvho|/ wkh vhw=

gEr�� � i^ 5 -a G <4 5 ?7
3�P

nn c ^ '
[
r3�cj

4r3�cjoEr
�c r3�c j�j

ghqrwhv wkh vhw ri sulfhv ri wkh a lqglylgxdo vhfxulwlhv suhfoxglqj duelwudjh
rssruwxqlwlhv wr djhqwv ri w|sh � zkhq wkh| revhuyhg vwdwh r�� Wkhuhiruh/
iru qr djhqw wr kdyh dq| duelwudjh rssruwxqlw| zh qhhg=

_
�MMcr�M7�

gEr�� 9' > +QD,

Wkh juhdwhu wkh vhw ri vhfxulwlhv zlwk sd|r� frqwlqjhqw rq E�r�c?��MMc?M� c
l1h1 wkh odujhu wkh lqvxudqfh r�huhg djdlqvw wkh vwdwhv ryhu zklfk vrph
djhqwv kdyh sulydwh lqirupdwlrq/ wkh ohvv olnho| lv wkdw frqglwlrq +QD, zloo
eh vdwlv�hg1 Lq sduwlfxodu lw zloo dozd|v eh hpsw| li - kdv ixoo udqn/ vr wkdw
xq0uhvwulfwhg wudgh lq d frpsohwh vhw ri pdunhwv lv qrw ihdvleoh lq wkh suhvhqw
vlwxdwlrq1
Wkh qdwxuh ri wkh sureohp fdq eh fohduo| vhhq e| frqvlghulqj wkh iroorzlqj
h{wuhph fdvh1 Djhqwv uhfhlyh gl�huhqw vljqdov ryhu wkh ixwxuh uhdol}dwlrq ri
wkh lglrv|qfudwlf xqfhuwdlqw|/ vr lw pd| kdsshq wkdw djhqw E�c ?� nqrzv wkdw
vrph vkrfn uhdol}dwlrq r lv qrw srvvleoh/ zkloh vrph rwkhu djhqw E��c ?� jlyhv
lw srvlwlyh suredelolw|1 Vxssrvh wkhuh lv d vhfxulw| sd|lqj rqh xqlw lq vwdwh
r dqg f lq doo rwkhu vwdwhv1 Qr0duelwudjh iru djhqw E��c ?� uhtxluhv wkdw wklv
vhfxulw| vhoov dw d srvlwlyh sulfh/ zkloh qr0duelwudjh iru djhqw E�c ?� uhtxluhv
wkdw wkh vhfxulw|*v sulfh lv f� Khqfh wkh qr0duelwudjh vhw lv hpsw| lq wklv
fdvh1
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51 Ihdvlelolw|1 Pdunhw fohdulqj iru wkh djjuhjdwh srvlwlrqv rq clqglylgxdo* dqg
wkh dvvrfldwhg csrro* vhfxulwlhv +dv lq frqglwlrq +717,, lv qr orqjhu hqrxjk wr
hqvxuh ihdvlelolw| ri wudghv lq vhfxulwlhv1
Wkh sureohp lv wkdw qrz vhfxulw| kroglqjv/ xqolnh lq wkh fdvh ri v|pphwulf
lqirupdwlrq/ duh qrw wkh vdph iru doo djhqwv ri wkh vdph w|sh dv wkh sruwirolr
fkrlfh ri hdfk djhqw E�c ?� ghshqgv rq wkh revhuyhg uhdol}dwlrq r� ri �r�c? dqg
wkh sd|r� ri wkh vhfxulwlhv sxufkdvhg dovr ghshqgv rq wklv uhdol}dwlrq� Dv
d frqvhtxhqfh/ frqglwlrq +717,/ zklfk lv wkh gluhfw dqdorjxh ri wkh pdunhw
fohdulqj frqglwlrq +616, iru wkh v|pphwulf lqirupdwlrq fdvh, grhv qrw hqvxuh
wkdw wkh djjuhjdwh sd|r� rq vhfxulwlhv lv f +zklfk lv hylghqwo| uhtxluhg iru
ihdvlelolw|,G [

�
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ZEr�Eo� Erc j�w
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� Er

�� n oR� Ej�w
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Rc�Er

��� ' f +718,

Wr vhh wklv/ vxssrvh +717, krogv dqg/ ixuwkhupruh/S
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r� ZEr

��w�Rc�Er
�� ' f +l1h1 clqglylgxdo* dqg

csrro* vhfxulwlhv* pdunhwv fohdu vhsdudwho|,1
Wkhq/ zkloh
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S
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�S
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� Er
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fc vlqfh wkh whup
S

� b
�S

r� ZEr
��w�� Er

�� fdqqrw eh idfwruhg rxw ri wklv vxp

+zkhq w�� Er
�� ghshqgv qrq wulyldoo| rq r�/ l1h1 zkhq dgyhuvh vhohfwlrq pdw0

whuv,14;

Djdlq wkh qdwxuh ri wkh sureohp fdq eh fohduo| vhhq iru dq h{wuhph fdvh1
Vxssrvh vljqdo r lpsolhv wkdw wkh uhwxuq rq ex|lqj wkh vhfxulw| +vd|/ d fuhglw
frqwudfw, zloo eh kljk/ zkloh r� rq wkh frqwudu| lpsolhv wkdw wkh uhwxuq zloo
eh orz1 Wkhq lw pd| kdsshq wkdw djhqwv zkr uhfhlyhg vljqdo r zloo ex| wklv
fuhglw frqwudfw/ zkloh djhqwv zkr uhfhlyhg r� zloo vhoo1 Lq wklv fdvh/ hyhq li wkh
djjuhjdwh srvlwlrq rq wklv w|sh ri frqwudfw lv f/ vwloo lq shulrg � wkh djhqwv
zkr erxjkw fuhglw +wkh *edg* ulvnv, fdqqrw eh sdlg rxw ri wkh surfhhgv iurp
djhqwv zkr vrog lw +wkh *jrrg* ulvnv,/ vr wkdw ihdvlelolw| lv qrw vdwlv�hg1

Uhpdun 71 Dw d pruh jhqhudo ohyho zh fdq ylhz wkh ihdvlelolw| sureohp dv dulvlqj
iurp wkh idfw wkdw hdfk ri wkh ydulrxv frqwudfwv ri wkh vdph w|sh lv qrz d gl�huhqw

4;Hyhq wkrxjk wkh dyhudjh sd|r� gh�qlqj wkh sd|r� ri wkh csrro* vhfxulw| lv qrw gh�qhg zkhqS
k �

kS
vk �+v

k,�km +v
k, @ 3/ wkh vwdwhphqw lq wkh wh{w lv wuxh qr pdwwhu zkdw lv wkh vshfl�fdwlrq

ri wkh sd|r� ri wkh csrro* lq wklv fdvh1
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remhfw qrw rqo| h{0srvw +dv wkh uhdol}dwlrq ri wkh sd|r� ghshqgv rq wkh yloodjh, exw
dovr h{0dqwh/ dv wkh ohyho ri wudghv e| dq djhqw ghshqgv rq wkh vshfl�f uhdol}dwlrq
ri vljqdo uhfhlyhg ryhu lwv sd|r�1 Rq wkh rwkhu kdqg/ zlwk olqhdu sulfhv/ rqo| rqh
sulfh h{lvwv wr fohdu wkh pdunhw iru doo wkhvh frqwudfwv1

7151 Klgghq Lqirupdwlrq Hfrqrp|

Vxssrvh=

� wkh lglrv|qfudwlf vkrfnv E�r�c?��MMc?M� duh uhdol}hg dw gdwh � +dqg pd| qrz
eh fruuhodwhg zlwk �j�(

� wkh uhdol}dwlrq ri �r�c? lv sulydwho| revhuyhg e| djhqw E�c ?� 0 ehiruh wkh uhdo0
l}dwlrq ri �j lv frpprqo| revhuyhg 0 dqg qhyhu ehfrphv nqrzq wr wkh rwkhu
djhqwv/ iru doo �c ?�

Wr hqvxuh wkdw djhqwv duh deoh wr revhuyh wkhlu rzq hqgrzphqw zh zloo dovr
dvvxph khuh wkdw=

� wkh hqgrzphqw ri djhqw E�c ?� ghshqgv xsrq wkh uhdol}dwlrq ri �j dqg �r�c?

rqo|1

Xqghu wkhvh frqglwlrqv frqwudfwv zlwk sd|r� gluhfwo| frqwlqjhqw rq �r�c? fdq
qr orqjhu eh zulwwhq/ dv �r�c? lv sulydwh lqirupdwlrq dqg qhyhu sxeolfo| revhuydeoh1
Wkxv djhqwv zloo rqo| eh deoh wr jhw vrph lqvxudqfh djdlqvw wkhlu lglrv|qfudwlf
vkrfnv dv orqj dv wklv lv frpsdwleoh zlwk wkhlu lqfhqwlyhv1 Zh zloo prgho wklv e|
frqvlghulqj vhfxulwlhv zkrvh sd|r� lv frqwlqjhqw rq zkdw wkh djhqwv vd| derxw wkh
vwdwh/ rq wkh phvvdjhv wkh| vhqg diwhu ohduqlqj wkh uhdol}dwlrq ri wkhlu lglrv|qfudwlf
vkrfn1

Pruh suhflvho|/ ohw �� eh wkh vsdfh ri phvvdjhv zklfk dq djhqw ri w|sh �
fdq vhqg1 Zh zloo dvvxph wkdw �� lv �qlwh> ohw �� dovr eh lwv fduglqdolw| dqg
ghqrwh e| 6� lwv jhqhulf hohphqw +zh fdq kdyh/ iru lqvwdqfh/ �� ' 7�c l1h1 hdfk
djhqw vlpso| dqqrxqfhv rqh ri wkh srvvleoh vwdwhv kh kdv sulydwho| revhuyhg,1
Iru hyhu| ? wkhuh duh vr a vhfxulwlhv zkrvh sd|r� ghshqgv rq wkh uhdol}dwlrq
ri �j/ frpprqo| revhuyhg/ dqg rq wkh phvvdjhv vhqw e| djhqwv ri lqgh{ ? ryhu
wkh uhdol}dwlrq ri +�r�c?��MM � Rqh xqlw ri vhfxulw| �c � ' �c ��c a sd|v o�E6cj�
xqlwv ri wkh qxphudluh frpprglw| dw gdwh � zkhq vwdwh j lv uhdol}hg/ dqg 6 �
E6�c ���c6M� 5 � ' ��MM�

� lv wkh froohfwlrq ri phvvdjhv vhqw e| wkh M djhqwv
ri lqgh{ ?� Lq dgglwlrq/ wkhuh duh djdlq a *srro* vhfxulwlhv/ dvvrfldwhg zlwk hdfk
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w|sh ri *lqglylgxdo* vhfxulw|/ dqg wkh P�a pdwul{ -R/ zlwk jhqhulf hohphqw oR� Ej�c
ghvfulehv wkhlu sd|r�v1

H{fhsw iru wklv lpsruwdqw gl�huhqfh/ wkh vwuxfwxuh ri pdunhwv lv xqfkdqjhg1
Vsrw pdunhwv iru wkh frpprglwlhv* dqg vhfxulwlhv* pdunhwv rshq dw gdwh fc ehiruh
dq| uhdol}dwlrq ri wkh xqfhuwdlqw|1 Dw gdwh �c diwhu wkh djhqwv vhqw wkhlu phvvdjh
dqg wkh uhdol}dwlrq ri �j kdv ehhq frpprqo| revhuyhg/ wkh sd|r� ri frqwudfwv lv
ghwhuplqhg dqg oltxlgdwhg1 Vsrw pdunhwv wkhq rshq zkhuh wkh frpprglwlhv duh
wudghg1 Pdunhwv duh frpshwlwlyh1 Dv lq wkh fdvh ri dgyhuvh vhohfwlrq zh h{dplqh
wkh fdvh lq zklfk sulfhv duh uhvwulfwhg wr eh olqhdu> lq sduwlfxodu/ ^� lv djdlq wkh xqlw
sulfh ri vhfxulwlhv ri w|sh � +dqg �^� wkh sulfh ri wkh dvvrfldwhg csrro* vhfxulw|,1

Lq wklv hfrqrp| *lqglylgxdo* vhfxulwlhv duh wudghg e| djhqwv wr dwwdlq vrph lq0
vxudqfh djdlqvw wkhlu lglrv|qfudwlf vkrfnv exw dovr wr h{sorlw wkh srvvlelolw| djhqwv
kdyh/ dv d uhvxow ri wkhlu sulydwh lqirupdwlrq/ wr d�hfw wkhlu sd|r�1 Wkh pdunhw
iru wkhvh vhfxulwlhv lv wkhq fkdudfwhul}hg e| wkh suhvhqfh ri klgghq lqirupdwlrq4<1

Uhpdun 81 Wkh qrq0wulyldolw| ri wkh fkrlfh ri wkh phvvdjh vhqw e| djhqwv +dqg
khqfh wkh idfw wkdw lqghhg vrph dprxqw ri lqvxudqfh djdlqvw wkh djhqwv* sulydwho|
revhuyhg vwdwhv fdq eh dfklhyhg, lv hqvxuhg e| wkh iroorzlqj ihdwxuhv ri wkh lqiru0
pdwlrq vwuxfwxuh=
+d, wkh fruuhodwlrq ri +�r�c?��MM dfurvv �(
+e, wkh fruuhodwlrq ri �r�c? zlwk �j�
Lq wkh suhvhqfh ri +d, wkh phvvdjh djhqw E�c?� zloo fkrrvh wr vhqg zloo qrw w|sl0
fdoo| eh d frqvwdqw phvvdjh +wkh vdph iru doo r�, li wkh vhfxulwlhv* sd|r� ghshqgv
mrlqwo| rq wkh phvvdjhv vhqw e| doo djhqwv zlwk wkh vdph lqgh{ ? +l1h1 e| djhqwv
zkrvh sulydwh lqirupdwlrq lv fruuhodwhg,1 Wkh vdph lv wuxh xqghu +e, li vhfxulwlhv*
sd|r�v ghshqg rq wkh frpprqo| revhuyhg vwdwh j dv zhoo dv rq wkh djhqwv* phv0
vdjhv dqg li wkhvh duh vhqw e| djhqwv ehiruh ohduqlqj wkh uhdol}dwlrq ri �j�
Wkh idfw wkdw fruuhodwlrq pd| lqgxfh vrph glvflsolqh rq wkh djhqwv* rssruwxqlvwlf
ehkdylru dqg khqfh hqkdqfh lqfhqwlyhv lv zhoo0nqrzq lq wkh prudo kd}dug olwhu0
dwxuh= +d, fdq eh ylhzhg dv dq devwudfw uhsuhvhqwdwlrq ri d vlwxdwlrq ri uhodwlyh
shuirupdqfh hydoxdwlrq +vhh h1j1 Od}hdu dqg Urvhq +4<;4,,/ zkloh dq dssolfdwlrq

4<Wkh vwurqj vlplodulw| zlwk wkh fdvh ri prudo kd}dug/ zkhuh djhqwv fdq d�hfw wkh vhfxulwlhv*
sd|r� glvwulexwlrq yld vrph xqrevhuydeoh dfwlrq/ vkrxog eh qrz pruh hylghqw1 Wkh fuxfldo
glvwlqfwlrq ehwzhhq dgyhuvh vhohfwlrq hfrqrplhv rq rqh vlgh/ dqg klgghq lqirupdwlrq dv zhoo dv
prudo kd}dug hfrqrplhv rq wkh rwkhu/ olhv lq wkh idfw wkdw lq wkh �uvw fdvh wkh lqirupdwlrqdo
dv|pphwu| dulvhv ehiruh wkh frqwudfw lv vljqhg/ zkloh lq wkh odwwhu djhqwv kdyh qr sulydwh lqiru0
pdwlrq zkhq wkhlu wudghv lq vhfxulwlhv duh ghflghg/ wklv rqo| dulvhv dw d odwhu gdwh +vhh dovr Kduw
dqg Kropvwurp +4<;:,,1
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ri wkh lghd ehklqg +e, fdq eh irxqg lq Wrzqvhqg +4<;5,1 Dv lw zloo dsshdu pruh
fohdu odwhu/ lq wkh suhvhqw iudphzrun/ zkhuh wkh frqwudfwv wudghg duh vwdqgdug0
l}hg frqwudfwv dqg vwurqj h{foxvlylw| frqglwlrqv pd| qrw eh +duh qrw, hqirufhdeoh/
lqfhqwlyh frpsdwlelolw| ehfrphv wulyldo li qhlwkhu +d, qru +e, krog +htxlydohqwo|/
wkh djhqwv* rswlpdo phvvdjh zloo eh frqvwdqw li vhfxulwlhv* sd|r� rqo| ghshqgv rq
�r�c?�1

Ohw xv ghvfuleh qrz irupdoo| wkh djhqwv* fkrlfh sureohp dqg gh�qh frpshwlwlyh
htxloleuld iru hfrqrplhv zlwk klgghq lqirupdwlrq1

Lq wkh suhvhqw iudphzrun wkh rswlpl}dwlrq sureohp ri hdfk djhqw lv d qrq0
frqyh{ sureohp1 Wkh djhqw*v fkrlfh vhw lv fohduo| qrw frqyh{ vlqfh�� lv d glvfuhwh
vhw1 Exw hyhq li wkh djhqw zhuh doorzhg wr udqgrpl}h lq klv fkrlfh ri zklfk phvvdjh
wr vhqg iru hyhu| uhdol}dwlrq r�c klv sureohp zrxog vwloo eh qrw frqyh{ +dv lq wkdw
fdvh wkh remhfwlyh ixqfwlrq lv qrw frqfdyh,1 Wkh idfw wkdw djhqwv fdq fkrrvh erwk
wkh xqlw sd|r� +yld wkhlu phvvdjh, dqg wkh txdqwlw| wudghg ri hdfk *lqglylgxdo*
vhfxulw| jhqhudwhv lq idfw dq lqkhuhqw qrq0frqyh{lw| lq wkhlu fkrlfh sureohp1 Dv
d frqvhtxhqfh/ lq wklv hfrqrp| h{0dqwh lghqwlfdo djhqwv pd| hqg xs fkrrvlqj/ dw
htxloleulxp/ gl�huhqw sruwirolr ohyhov dqg gl�huhqw phvvdjhv/ vr wkdw wkh lqgh{ ?
fdq qr orqjhu eh rplwwhg khuh153

Hdfk djhqw E�c?� idfhv khuh wkh iroorzlqj rswlpl}dwlrq sureohp1 Kh kdv
wr fkrrvh +l, klv gdwh f frqvxpswlrq ohyho S�c?f 5 ?un dqg sruwirolr kroglqjv

+w�c?c w�c?R � 5 ?2a ( +ll, wkh phvvdjh sodq 6�c? � E6�c?Er��r�M77 � 5 E���7
�

c vshfl0
i|lqj wkh phvvdjh wr vhqg dw wkh ehjlqqlqj ri gdwh �c iru hyhu| srvvleoh uhdol}dwlrq
ri �r�c?( +lll, klv gdwh � frqvxpswlrq sodq S�c?� ' ES�c?� Ejc63�c r��c j 5 Pc63� 5
�3�c r� 5 7�� 5 ?uP�

3�7�

n c vshfli|lqj wkh ohyho ri frqvxpswlrq iru hyhu| srvvleoh
uhdol}dwlrq r� ri klv lglrv|qfudwlf xqfhuwdlqw|/ j ri wkh djjuhjdwh vkrfn/ dqg hyhu|
srvvleoh froohfwlrq ri phvvdjhv 63� � EE6����� �'�� vhqw e| djhqwv ri rwkhu w|shv�

Wkh mrlqw ghshqghqfh ri vhfxulw| sd|r�v rq j dqg wkh phvvdjh 6 vhqw e| doo
djhqwv zlwk wkh vdph lqgh{ ? lv lpsruwdqw wr kdyh qrq wulyldo phvvdjh fkrlfhv/ dv
zh dujxhg lq Uhpdun 8> iru wkh vdph uhdvrq zh dvvxph wkdw djhqwv* phvvdjhv kdyh
wr eh vhqw ehiruh wkh uhdol}dwlrq ri �j lv frpprqo| revhuyhg dqg wkdw phvvdjhv duh
frpprqo| revhuyhg1

Wkh wlplqj ri dq djhqw*v fkrlfhv lv looxvwudwhg lq Iljxuh 41

53Wkh suhvhqfh ri qrq0frqyh{lwlhv kdv dovr ehhq riwhq dvvrfldwhg zlwk djhqwv* sureohpv zlwk
prudo kd}dug +vhh Kduw dqg Kropvwurp +4<;:,> dovr Suhvfrww dqg Wrzqvhqg +4<;7d,,1
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Irupdoo| djhqw E�c ?� kdv wkhq wr vroyh wkh iroorzlqj surjudp=54

4@ 
dS�c?M^

uE�nP�3�7��
n cEw�c?cw�c?R �M^2a c6�c?ME���7� o

[
jc6cr

ZEjc63�c r����ES�c?f c S�c?� Ejc63�c r���

+��
MU,

vxemhfw wr=
Rf � ES

�c?
f � ��

f� n ^ � Ew�c? � w�c?R � � f

R�Ej� � ES
�c?
� Ejc63�c r��� ��

� Ejc r
��� �

S
� w

�c?
� o�E6

�c?Er��c63�c j� n
S

� w
�c?
Rc� o

R
� Ej�(

j 5 Pc63� 5�3�c r� 5 7�

zkhuh ZEjc63�c r�� �
S

r3� ZErc j�ZE6
3�*r3��/ dqg ZE63�*r3�� ghqrwhv wkh

suredelolw| glvwulexwlrq55 ghvfulelqj wkh *dyhudjh* vwudwhj| ri djhqwv ri w|sh �� 9' �
ryhu wkh phvvdjh wkh| zloo vhqg iru hyhu| srvvleoh uhdol}dwlrq ri wkhlu lglrv|qfudwlf
vwdwh1

Uhpdun 91 Vlqfh wkh sd|r� ri wkh clqglylgxdo* vhfxulwlhv wudghg e| djhqw E�c ?�
pd| ghshqg rq wkh phvvdjh vhqw e| djhqwv ri gl�huhqw w|sh/ exw vdph lqgh{ ?c d
vwudwhjlf frpsrqhqw lv lqwurgxfhg lq wkh djhqw*v sureohp1 Dv d frqvhtxhqfh wkh
htxloleulxp qrwlrq/ dv zh zloo vhh ehorz/ zloo kdyh d Qdvk frpsrqhqw/ dulvlqj iurp
wkh djhqwv* phvvdjh jdph1 Wkh idfw wkhq wkdw wkh *dyhudjh* vwudwhj| ri djhqwv ri
rwkhu w|sh lv frqvlghuhg iroorzv iurp wkh dqrq|plw| surshuw| ri wklv jdph +djhqwv
gr qrw nqrz wkh suhflvh lghqwlw| ri wkh djhqwv fkdudfwhul}hg e| wkhlu vdph lqgh{
?��
Rq wkh rwkhu kdqg/ khuh dv zhoo dv lq wkh suhylrxv vhfwlrqv wkh sd|r� ri csrro*
vhfxulwlhv lv dovr hqgrjhqrxvo| ghwhuplqhg e| djhqwv* sruwirolr fkrlfhv/ exw lv
wdnhq dv jlyhq e| djhqwv dv wkh h�hfwv ri hdfk ri wkhp rq wkh sd|r� ri wkh csrro*
lv qhjoljleoh1

Zh zloo vkrz wkdw wkh hfrqrp| fdq eh cfrqyh{l�hg* e| h{sorlwlqj wkh odujh
qxpehu ri djhqwv1 Wklv uhtxluhv wkdw h{0dqwh lghqwlfdo djhqwv ehkdyh gl�huhqwo|

54E| uhtxlulqj fk>q 5 ?
O+4.	P�kVk,
. zh duh lpsolflwo| lpsrvlqj wkh frqglwlrq wkdw wkh ohyho

ri frqvxpswlrq ri djhqw +k>q, kdv wr olh lq wkh frqvxpswlrq vhw iru hyhu| srvvleoh phvvdjh ri
djhqwv ri w|sh k3 9@ k/ hyhq wkrxjk vrph ri wkhvh phvvdjhv pd| eh jlyhq }hur suredelolw| e|
�+p�k@v�k,= Wklv pd| dsshdu xqgxo| uhvwulfwlyh/ lq sduwlfxodu zkhq pdunhwv duh lqfrpsohwh/
dqg lv pdlqo| prwlydwhg e| uhdvrqv ri whfkqlfdo frqyhqlhqfh1

55Hyhq wkrxjk hdfk lqglylgxdo djhqw fkrrvhv wr vhqg 0 dv lq sureohp S k
KL 0 d vlqjoh phvvdjh

dv d ixqfwlrq ri wkh vwdwh/ zh kdyh wr doorz dv zh vdlg iru wkh srvvlelolw| wkdw lghqwlfdo djhqwv
pdnh gl�huhqw fkrlfhv dw htxloleulxp/ vr wkdw wkh *dyhudjh* vwudwhj| ri djhqwv ri d jlyhq w|sh
pd| eh ghvfulehg e| d qrq0ghjhqhudwh suredelolw| glvwulexwlrq ryhu phvvdjhv1
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dw htxloleulxp= zh zloo frqvlghu wkh fdvh lq zklfk djhqwv ri wkh vdph w|sh zloo
pdnh dw prvw dq duelwudulo| odujh exw �qlwh56 qxpehu T ri gl�huhqw fkrlfhv dw
htxloleulxp/ ghqrwlqj e| S�cD c w�cD c w�cDR c6�cD wkh D0wk fkrlfh ri djhqwv ri w|sh �
dqg e| ��cD wkh iudfwlrq ri djhqwv ri wklv w|sh pdnlqj vxfk fkrlfh/ D ' �c ��c T�

D frpshwlwlyh htxloleulxp zlwk klgghq lqirupdwlrq lv gh�qhg e| d vshfl�fdwlrq
ri wkh sd|r� ri csrro* vhfxulwlhv -Rc dq duud| ri sulfhv ERfc ER�Ej��jMPc ^�/ d fro0
ohfwlrq ri frqvxpswlrq/ sruwirolr/ dqg phvvdjh sodqv iru djhqwv ri w|sh � zlwk wkhlu
uhodwlyh iuhtxhqf| +S�cDc w�cD c w�cDR c6�cD ( ��cD�DMT c iru doo �/ ++ZE63�*r3���r3�M73���MM c
vxfk wkdw=

� iru hyhu| � doo sodqv +S�cDc w�cD c w�cDR c6�cD�DMT duh vroxwlrqv ri +��
MU� dw wkh

sulfhv ERfc ER�Ej��jMPc ^�c csrro* vhfxulwlhv * sd|r� -Rc dqg rwkhu djhqwv* *dy0
hudjh* vwudwhj| +ZE63�*r3���r3�M73�(

� iru doo � +ZE63�*r3���r3�M73� lv frqvlvwhqw zlwk wkh vwudwhjlhv fkrvhq e|
lqglylgxdo djhqwv ri w|sh �� 9' � G
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56Xqghu wklv frqglwlrq wkh Odz ri Odujh Qxpehuv fdq vwloo eh h{sorlwhg lq wkh ihdvlelolw|
frqglwlrqv1 Zh zloo vkrz wkdw htxloleuld vdwlvi|lqj vxfk frqglwlrq dozd|v h{lvw1 Krzhyhu/ wkhuh
pd| dovr eh rwkhu htxloleuld zklfk ylrodwh lw1
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Frqglwlrq +719, hqvxuhv wkh frqvlvwhqf| ri zkdw djhqw +�c ?� frqvlghuv lq +��
MU�

wr eh wkh +*dyhudjh*, vwudwhj| ryhu phvvdjhv ri djhqwv ri w|sh �� 9' � dqg wkh
dfwxdo phvvdjh sodqv fkrvhq e| wkhvh djhqwv/ l1h1 hqvxuhv wkdw wkh htxloleulxp
lq wkh phvvdjh jdph fkdudfwhul}hg e| wkh deryh htxloleulxp qrwlrq lv d Qdvk
htxloleulxp1 Wkh sd|r� ri *srro* vhfxulwlhv lv wkhq hqgrjhqrxvo| ghwhuplqhg dw
htxloleulxp/ lq frqglwlrq +7143,/ dqg lv vhw htxdo/ dv lq wkh prghov ri wkh suhylrxv
vhfwlrqv/ wr wkh rssrvlwh ri wkh dyhudjh wrwdo sd|r� wr djhqwv kroglqj srvlwlrqv lq
hdfk *lqglylgxdo* vhfxulw|1

715141 Zk| H{lvwhqfh lv d Sureohp zlwk Klgghq Lqirupdwlrq

Wkh pdlq sureohpv srvhg e| wkh suhvhqfh ri klgghq lqirupdwlrq iru wkh yldelolw|
ri pdunhwv iru frqwlqjhqw frqwudfwv duh wkh vdph dv wkh rqhv zh irxqg xqghu
dgyhuvh vhohfwlrq=

41 Duelwudjh1 Wkh idfw wkdw wkh djhqwv fdq d�hfw wkh sd|r� ri wkh vhfxulwlhv
yld wkhlu phvvdjh +fdq fkrrvh/ wr vrph h{whqw/ wkh vxssruw ri vhfxulwlhv*
sd|r�v, jlyhv wkhp dgglwlrqdo duelwudjh rssruwxqlwlhv1
Pruh suhflvho|/ wkh vhw ri sulfhv ri wkh a clqglylgxdo* vhfxulwlhv suhfoxglqj
duelwudjh rssruwxqlwlhv wr djhqwv ri w|sh � lv jlyhq e|=

g� � i^ 5 -a G <4 5 ?�
3�P

nn c ^ '
[
63�cj

463�cjoE6
�c63�c j� ;6�j

57Zh doorz �k @ +�k>y,y5Y wr eh dq| uhdo yhfwru lq wkh vlpsoh{ �Y�4 hyhq wkrxjk/ zlwk
frxqwdeo| pdq| djhqwv zh frxog olplw rxu dwwhqwlrq wr udwlrqdo qxpehuv1 Vlqfh udwlrqdo qxp0
ehuv duh ghqvh lq wkh uhdov/ wkh htxloleulxp zh rewdlq lv/ vwulfwo| vshdnlqj/ dq dssur{lpdwh
htxloleulxp1 Wr ryhufrph wklv sureohp zh frxog kdyh frqvlghuhg/ zlwkrxw dq| fkdqjh lq wkh
qdwxuh ri wkh uhvxowv/ wkh fdvh ri d frqwlqxxp ri djhqwv/ dv lq Dxpdqq +4<99,/ dqg pdgh dsshdo
wr wkh uhvxowv e| Do0Qdmmdu +4<<8, rq wkh Odz ri Odujh Qxpehuv lq vxfk iudphzrun1
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Wkhuhiruh/ iru qr djhqw wr kdyh dq| duelwudjh rssruwxqlw| zh qhhg=

_
�MM

g� 9' > +���,

Lw lv hdv| wr vhh wkdw/ dv iru dgyhuvh vhohfwlrq hfrqrplhv/ wkhuh lv d wudgh0
r� ehwzhhq wkh yduldelolw| ri wkh vhfxulwlhv* sd|r� zlwk uhvshfw wr djhqwv*
phvvdjhv/ qhhghg wr hqvxuh odujhu lqvxudqfh rssruwxqlwlhv/ dqg wkh devhqfh
ri duelwudjh rssruwxqlwlhv1

51 Ihdvlelolw|1 Wkh qrq0frqyh{lw| lq wkh djhqwv* fkrlfh sureohp lpsolhv/ dv
zh vdz/ wkdw h{0dqwh lghqwlfdo djhqwv pd| hqg xs fkrrvlqj/ dw htxloleulxp/
gl�huhqw sruwirolr ohyhov dqg khqfh gl�huhqw phvvdjhv1 Dv d frqvhtxhqfh wkh
vhfxulwlhv* sd|r� zloo ydu| qrq0olqhduo| zlwk wkh txdqwlw| wudghg e| djhqwv1
Zh idfh vr djdlq wkh sureohp wkdw wkh idfw wkdw wkh pdunhw fohdulqj frqglwlrq
iru vhfxulwlhv lv vdwlv�hg grhv qrw lpso| wkdw wkh djjuhjdwh sd|r� zloo dovr
eh f�
Irupdoo|/ li htxdwlrq +71<, krogv dqg/ lq dgglwlrq[

�

b�
[
D

��cDw�cD� ' fc

lw grhv qrw qhfhvvdulo| iroorz wkdw

[
�
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ZEr*j�
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Dc63�

ZE63�*r3����cDo� E6
�cDEr��c63�c j�w�cD�

4
D ' fc;j

dqg khqfh wkh wrwdo sd|r� pd| qrw eh f +dqg wklv qr pdwwhu zkdw lv lq wklv
fdvh wkh sd|r� ohyho ri wkh csrro* vhfxulw|,1 Zh vhh lq idfw iurp wkh deryh
h{suhvvlrq wkdw wkh phvvdjh/ dqg khqfh wkh sd|r� ri clqglylgxdo* vhfxulwlhv
ghshqgv rq wkh sruwirolr fkrvhq/ vr wkdw djdlq vhfxulw| kroglqjv dqg sd|r�v
fdqqrw eh vhsdudwhg1

Wkh dujxphqw sdudoohov h{dfwo| wkh rqh ri wkh suhylrxv vhfwlrq iru dgyhuvh
vhohfwlrq hfrqrplhv1 Wkh lqwxlwlrq lv dovr hvvhqwldoo| wkh vdph= zh fdq kdyh
djhqwv zkr erxjkw d vhfxulw| dqg vhqg d phvvdjh lpso|lqj d kljk sd|r�/
zkloh djhqwv zkr vrog wkh vdph vhfxulw| vhqg d phvvdjh lqgxflqj d orz
sd|r�/ vr wkdw rq wkh zkroh wrwdo sd|r� lv qrw fc dqg ihdvlelolw| lv qrw
vdwlv�hg1
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Rq wkh rwkhu kdqg/ qr vshfl�f/ dgglwlrqdo sureohpv duh fdxvhg e| wkh qrq0
frqyh{lw| ri wkh djhqwv* fkrlfh sureohp1 Lq hfrqrplhv zlwk klgghq lqirupdwlrq
qrq0frqyh{lwlhv duh wkhq d vrxufh ri gl!fxowlhv iru h{lvwhqfh/ exw rqo| lq wkh vhqvh
wkdw wkh| lqgxfh wkh vdph fruuhodwlrq ri sruwirolrv dqg uhwxuqv zklfk zdv dw wkh
urrw ri wkh sureohpv zh kdyh lghqwl�hg iru dgyhuvh vhohfwlrq hfrqrplhv1 Zh zloo
vkrz lq wkh qh{w vhfwlrq wkdw h{lvwhqfh iru hfrqrplhv zlwk klgghq lqirupdwlrq fdq
eh hvwdeolvkhg wkhq xqghu hvvhqwldoo| wkh vdph frqglwlrqv dv iru dgyhuvh vhohfwlrq
hfrqrplhv1

Uhpdun :1 Dw d pruh devwudfw ohyho zh fdq ylhz wkh pdlq frqvhtxhqfh ri wkh
suhvhqfh ri dv|pphwulf lqirupdwlrq lq pdunhwv iru frqwlqjhqw frqwudfwv dv wkh +hq0
grjhqrxvo| ghwhuplqhg, fruuhodwlrq ri sruwirolrv dqg uhwxuqv/ l1h1 wkh idfw wkdw wkh
dfwxdo uhwxuq rq d frqwudfw ri d jlyhq w|sh lv qrw frqvwdqw wkurxjkrxw wkh hfrqrp|
dqg zloo w|slfdoo| ydu| zlwk wkh txdqwlw| wudghg1 Wklv ihdwxuh lv lqghhg frpprq
erwk wr dgyhuvh vhohfwlrq dqg klgghq lqirupdwlrq hfrqrplhv +dv zhoo dv prudo
kd}dug hfrqrplhv, dqg lv wkh vrxufh ri wkh h{lvwhqfh sureohpv zh glvfxvvhg1 Lq
sduwlfxodu/ zkloh zlwk dgyhuvh vhohfwlrq rqo| wkh suredelolw| vwuxfwxuh ri sruwirolrv
lv hqgrjhqrxvo| ghwhuplqhg +l1h1 w dv d ixqfwlrq ri r,/ dqg uhwxuqv duh h{rjhqrxvo|
jlyhq/ zlwk klgghq lqirupdwlrq erwk wkh suredelolw| vwuxfwxuh ri sruwirolrv dqg
uhwxuqv +yld wkh phvvdjh fkrlfh, duh hqgrjhqrxvo| fkrvhq1 Wklv h{sodlqv wkh vhqvh
lq zklfk dgyhuvh vhohfwlrq hfrqrplhv fdq eh ylhzhg lq rxu iudphzrun dv d uhgxfhg
irup ri klgghq lqirupdwlrq hfrqrplhv1

81 D Qrq0H{lvwhqfh H{dpsoh

Lq wkh suhylrxv vhfwlrq zh lghqwl�hg wzr fodvvhv ri sureohpv iru wkh h{lvwhqfh
ri frpshwlwlyh htxloleuld/ frqfhuqlqj wkh suhvhqfh ri duelwudjh rssruwxqlwlhv dqg
ihdvlelolw| ri wudghv lq frqwudfwv1 Zh suhvhqw khuh d urexvw h{dpsoh ri dq dg0
yhuvh vhohfwlrq hfrqrp| ri wkh nlqg ghvfulehg deryh/ iru zklfk qr frpshwlwlyh
htxloleulxp h{lvwv/ ehfdxvh ri wkh ihdvlelolw| sureohp581

Frqvlghu dq hfrqrp| zlwk frxqwdeo| pdq| djhqwv ri rqo| rqh w|sh +M ' ��
dqg rqh frpprglw| +u ' ��( frqvxpswlrq rqo| wdnhv sodfh dw gdwh �� Wkhuh lv
qr djjuhjdwh xqfhuwdlqw| EP ' ��1 Wkh lglrv|qfudwlf vkrfnv kdyh wzr srvvleoh
uhdol}dwlrqv/ �c 2c dqg hdfk djhqw uhfhlyhv rqh rxw ri wzr htxlsuredeoh vljqdov dw

58Lw lv wkhq hdv| wr �qg h{dpsohv zkhuh htxloleuld gr qrw h{lvw ehfdxvh ri wkh suhvhqfh ri
xqerxqghg duelwudjh rssruwxqlwlhv dulvlqj iurp wkh djhqwv* sulydwh lqirupdwlrq1
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gdwh f= } ru K� Ohw Z} � ZE�*}� dqg ZK � ZE�*K� eh wkh suredelolw| ri +lglrv|q0
fudwlf, vwdwh � frqglwlrqdo uhvshfwlyho| rq vljqdo } dqg vljqdo K�59 Zh dvvxph wkdw
�E�� : �E2� dqg Z} : ZK( khqfh djhqwv zkr uhfhlyh vljqdo } duh wkh cjrrg ulvnv*
+l1h1 kdyh d kljkhu suredelolw| ri wkh jrrg uhdol}dwlrq ri wkhlu ixwxuh lqfrph, dqg
djhqwv zlwk vljqdo K wkh cedg ulvnv*1

Djhqwv kdv Yrq Qhxpdqq0Prujhuqvwhuq suhihuhqfhv ryhu frqvxpswlrq ri wkh
iroorzlqj irup= ,?ES��

Diwhu ohduqlqj klv vljqdo exw ehiruh nqrzlqj wkh uhdol}dwlrq ri klv lglrv|qfudwlf
xqfhuwdlqw|/ hdfk djhqw fdq wudgh wzr vhfxulwlhv/ �c 21 Vhfxulw| � sd|v rqh xqlw ri
wkh frpprglw| zkhq wkh djhqw*v lglrv|qfudwlf vwdwh lv �1 Vlploduo| vhfxulw| 2 sd|v
rqh xqlw ri wkh frpprglw| lq lglrv|qfudwlf vwdwh 215: Ohw ^ dqg �� ^ ghqrwh wkh
+qrupdol}hg, sulfhv ri/ uhvshfwlyho|/ vhfxulw| � dqg 2�

Wkh exgjhw frqvwudlqw ri dq djhqw zkr uhfhlyhg vljqdo } lv wkhq=

w�E}�^ n w2E}�E�� ^� ' f�

Vlploduo| iru djhqwv zlwk vljqdo K�
Wkh djhqwv* xwlolw| pd{lpl}dwlrq sureohp vxemhfw wr wkh deryh frqvwudlqw fdq

eh hdvlo| vroyhg lq wklv fdvh dqg |lhogv dq h{solflw h{suhvvlrq ri wkh ghpdqg iru
frqvxpswlrq lq wkh wzr lglrv|qfudwlf vwdwhv +uhvshfwlyho| iru djhqwv uhfhlylqj vlj0
qdo } dqg K,=

SE�( }� ' Z}

�
^�E��nE�3^��E2�

^

�
SE2( }� ' E�� Z}�

�
^�E��nE�3^��E2�

�3^

�
SE�( K� ' ZK

�
^�E��nE�3^��E2�

^

�
SE2( K� ' E� � ZK�

�
^�E��nE�3^��E2�

�3^

�
+814,

Wkh pdunhw0fohdulqj frqglwlrq +ru htxlydohqwo| wkh ryhudoo }hur0sur�w frqglwlrq
iru wkh wzr frqwudfwv, lv=

SE�( }�Z} n SE�( K�ZK n E�� Z}�SE2( }� n E�� ZK�SE2( K� +815,

59Iru wkh vlpsolflw| ri wkh h{srvlwlrq zh ghsduw khuh voljkwo| iurp wkh irupdol}dwlrq ri lglr0
v|qfudwlf xqfhuwdlqw| dqg wkh vwuxfwxuh ri djhqwv* vljqdov ghvfulehg lq wkh suhylrxv vhfwlrq1

5: cSrro* vhfxulwlhv qhhg qrw eh h{solflwo| prghoohg lq wklv vhw0xs vlqfh wkhlu sd|r�/ lq wkh
devhqfh ri djjuhjdwh xqfhuwdlqw|/ zloo eh ghwhuplqlvwlf dqg djhqwv duh dozd|v deoh/ e| wudglqj
wkh wzr *lqglylgxdo* vhfxulwlhv/ wr jhqhudwh ghwhuplqlvwlf sd|r�v +ru wr shuihfwo| khgjh wkh uhwxuqv
ri *srro* vhfxulwlhv> vhh dovr wkh qh{w vhfwlrq,1 Rq wkh rwkhu kdqg/ *srro* vhfxulwlhv dovr sod| dq
lpsolflw uroh lq jhqhudwlqj d irup ri wkh htxloleulxp frqglwlrqv +dv lq +BB, ehorz,/ zkhuh rqo|
pdunhw fohdulqj lq frpprglwlhv dsshduv1
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' �E��Z} n �E��ZK n E� � Z}��E2� n E�� ZK��E2�

Iru wklv hfrqrp| wkh vhw ri qr0duelwudjh sulfhv lv qrq0hpsw|/ dqg lv jlyhq e|
doo sulfhv ^ 5 Efc ��1 Zh zloo vkrz wkdw/ qrqhwkhohvv/ iru dq rshq vhw ri sdudphwhuv/
d frpshwlwlyh htxloleulxp iru wkh hfrqrp| ghvfulehg deryh grhv qrw h{lvw1

Wkh h{fhvv ghpdqg ixqfwlrq +htxlydohqwo| wkh ryhudoo sur�w ixqfwlrq, zh rewdlq

iurp +814, lv frqwlqxrxv/ iru doo ^ 5 Efc ��� Krzhyhu/ zkhq �E2�Z}
�E��E�3Z}�

: ZK
E�3ZK�

wklv

ixqfwlrq kdv d qhjdwlyh ydoxh erwk zkhq ^
�3^

: Z}
E�3Z}�

dqg zkhq ^
�3^

	 �E2�ZK
�E��E�3ZK�

> lw

lv hdv| wr vhh lq idfw/ iurp wkh h{suhvvlrqv ri wkh djhqwv* ghpdqg/ wkdw lq wkh �uvw
fdvh djhqwv zloo eh ex|lqj lqvxudqfh/ qr pdwwhu zkdw lv wkh vljqdo uhfhlyhg/ dqg
zloo gr wklv dw pruh wkdq idlu whupv/ zkloh wkh uhyhuvh kdsshqv lq wkh vhfrqg fdvh/
vr wkdw sur�wv zloo eh qhjdwlyh lq erwk vlwxdwlrqv1 Iru lqwhuphgldwh ydoxhv ri wkh
uhodwlyh sulfh + �E2�ZK

�E��E�3ZK�
	 ^

�3^
	 Z}

E�3Z}�
� wkh vljq ri djjuhjdwh ghpdqg fdqqrw eh

xqdpeljxrxvo| ghwhuplqhg zlwkrxw ixuwkhu lqirupdwlrq rq wkh sdudphwhu ydoxhv
ri wkh hfrqrp|1 Wklv douhdg| vxjjhvwv wkdw/ iru vrph sdudphwhu ydoxhv/ djjuhjdwh
h{fhvv ghpdqg +sur�wv, pd| eh qhjdwlyh iru doo sulfhv1 Qrwlfh wkdw wklv idfw lv d
fohdu pdqlihvwdwlrq ri wkh ihdvlelolw| sureohp zh glvfxvvhg lq wkh suhylrxv vhfwlrq1

Zh zloo qrz vkrz wkdw zh fdq �qg dq rshq vhw ri sdudphwhu ydoxhv +lq wkh

uhjlrq �E2�Z}
�E��E�3Z}�

: ZK
E�3ZK�

� iru zklfk wkh deryh lqghhg kdsshqv dqg qr htxloleulxp
h{lvwv1

Ohw �E�� ' f�Hc�E2� ' f�2c ZK ' �2c dqg Z} ' f�2 n "/ " : f11 Vroylqj wkh
htxdwlrqv +814, dqg +815, iru htxloleulxp sulfhv dqg doorfdwlrqv zh �qg=

SE�( }� ' ��f e3DDf"23eH3�DD"n�2D"�neHf"4n�2H4nDff4"�3.ff4"2

2n�f"n2D"2

SE2( }� ' �Se4n � �S� � H"4� � 2"

SE�( K� ' ��f e3��D"n2D"23eHn�2H43�Sf"4n�ff4"2

2n�f"n2D"2

SE2( K� ' � Se4n � �S
^

�3^
' 4

zkhuh 4 wdnhv rqh ri wkh wzr iroorzlqj ydoxhv=�
ef n .D"� �2D"2 n

s
ED.S n 2�Sf"� ��D.D"2 � S.Df"� n DS2D"e�

�
2 E�2H� �Sf"n �ff"2��

ef n .D"� �2D"2 �
s
ED.S n 2�Sf"� ��D.D"2 � S.Df"� n DS2D"e�

�
2 E�2H � �Sf"n �ff"2�

Vwudljkwiruzdug frpsxwdwlrqv uhyhdo wkdw/ zkhq " : f��c qr uhdo0ydoxhg vrox0
wlrq h{lvw iru htxloleulxp sulfhv dqg doorfdwlrqv +dv wkh dujxphqw ri wkh vtxduh
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urrw dsshdulqj lq wkh deryh h{suhvvlrq ghwhuplqlqj 4/ ED.S n 2�Sf"� ��D.D"2 �
S.Df"� n DS2D"e��c kdv lq wkdw fdvh d qhjdwlyh ydoxh,1

Qrwlfh wkdw/ zlwk wkh deryh sdudphwhu ydoxhv wkh frqglwlrq �E2�Z}
�E��E�3Z}�

: ZK
E�3ZK�

uhgxfhv wr " : f��( khqfh dq htxloleulxp qhyhu h{lvwv lq wklv uhjlrq1 Lw lv wkhq
lpphgldwh wr vhh wkdw shuwxuelqj wkh ydoxhv ri wkh sdudphwhuv grhv qrw doorz wr
uhvwruh h{lvwhqfh/ vr htxloleuld idlo wr h{lvw iru dq rshq vhw ri sdudphwhu ydoxhv1

Rq wkh rwkhu kdqg/ zkhq �E2�Z}
�E��E�3Z}�

	 ZK
E�3ZK�

zh �qg wkdw dw wkh sulfhv ^
�3^

'
ZK

E�3ZK�
ryhudoo sur�wv duh srvlwlyh +djhqwv uhfhlylqj vljqdo K ex| lqvxudqfh dw idlu

whupv/ zkloh djhqwv zlwk vljqdo } dovr ex| lqvxudqfh exw dw ohvv wkdq idlu whupv,1
E| wkh frqwlqxlw| ri wkh sur�w ixqfwlrq zh frqfoxgh wkdw dq htxloleulxp dozd|v
h{lvw lq wklv uhjlrq1

Lq sduwlfxodu/ iru wkh deryh sdudphwhu vshfl�fdwlrq dv zh douhdg| vdz wzr
dgplvvleoh htxloleulxp vroxwlrqv h{lvw zkhq " 	 f��1 Pruhryhu/ lw fdq eh hdvlo|
vhhq wkdw wkh wzr frpshwlwlyh htxloleuld zh rewdlq lq wklv uhjlrq duh dozd|v Sduhwr
udqnhg1

Wr ehwwhu xqghuvwdqg wkh surshuwlhv ri wkh frpshwlwlyh htxloleuld zh rewdlq
dqg pruh jhqhudoo| ri wkh htxloleulxp vwuxfwxuh ri wkh hfrqrp|/ frqvlghu wkh
vroxwlrqv zh jhw zkhq " ' f +lq wklv fdvh wkh vljqdo uhfhlyhg e| wkh djhqwv lv
wrwdoo| xqlqirupdwlyh/ lqirupdwlrq lv wkhq v|pphwulf,=

E�� SE�( }� ' SE2( }� ' SE�( K� ' SE2( K� ' ��2(
^

� � ^
' �2D

E��� SE�( }� ' �H( SE2( }� ' �2( SE�( K� ' �H( SE2( K� ' �2(
^

� � ^
' �fS2D

Wkh htxloleulxp lq +l, lv fkdudfwhul}hg e| wkh suhvhqfh ri ixoo lqvxudqfh dw idlu
sulfhv +dqg lv/ hylghqwo|/ Sduhwr h!flhqw,/ zkloh htxloleulxp +ll, kdv d }hur ohyho
ri wudghv iru doo djhqwv1

Wkh v|vwhp ri htxloleulxp htxdwlrqv +814, dqg +815, lv fohduo| uhjxodu dw hyhu|
vroxwlrq1 Khqfh wkh wzr frpshwlwlyh htxloleuld zh irxqg zlwk dgyhuvh vhohfwlrq/
l1h1 lq wkh uhjlrq f�� : " : f/ dulvh e| frqwlqxlw| +dv " lv ydulhg dzd| iurp f,
iurp wkh wzr vroxwlrqv rewdlqhg iru wkh hfrqrp| zlwk v|pphwulf lqirupdwlrq/ wkh
Sduhwr h!flhqw dqg wkh qr wudgh htxloleulxp1

91 H{lvwhqfh Uhvxowv

Wkh suhylrxv h{dpsoh vkrzv wkdw/ zlwk uhvshfw wr wkh fdvh lq zklfk lqirupdwlrq
lv v|pphwulf/ dgglwlrqdo frqglwlrqv duh qhhghg lq hfrqrplhv zlwk dv|pphwulf
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lqirupdwlrq wr ryhufrph wkh sureohpv glvfxvvhg lq vhfwlrq 7 dqg jxdudqwhh wkh
h{lvwhqfh ri frpshwlwlyh htxloleuld1 Lq sduwlfxodu/ vrph uhvwulfwlrqv kdyh wr eh
lpsrvhg rq wkh djhqwv* wudghv/ ru rq wkh vwuxfwxuh ri sd|r�v/ ru htxlydohqwo| vrph
irup ri qrq0olqhdulw| lq sulfhv pxvw eh lqwurgxfhg lq pdunhwv fkdudfwhul}hg e| wkh
suhvhqfh ri klgghq lqirupdwlrq ru dgyhuvh vhohfwlrq1 Wklv/ dv zhoo dv wkh idfw wkdw
vhfxulwlhv* sd|r�v duh sduwo| ghwhuplqhg e| wkh djhqwv* dfwlrqv +wkxv uh hfwlqj
wkhlu lqfhqwlyh frpsdwlelolw| frqvwudlqwv,/ lpsolhv wkdw dv|pphwulf lqirupdwlrq
jhqhudwhv dq hqgrjhqrxv olplw rq wkh vhw ri lqvxudqfh srvvlelolwlhv zklfk fdq eh
dwwdlqhg yld frpshwlwlyh pdunhwv1

Lq wklv vhfwlrq zh irfxv rxu dwwhqwlrq rq cplqlpdo* irupv ri qrq0olqhdulw| ri
sulfhv ri frqwudfwv +lq wkh vhqvh wkdw wkh| lpsrvh d plqlpdo revhuydelolw| uhtxluh0
phqw, zklfk duh vx!flhqw wr jxdudqwhh h{lvwhqfh ri frpshwlwlyh htxloleuld lq wkh
fodvv ri hfrqrplhv vwxglhg> vhh Uhpdun ; ehorz1

Dw wklv ohyho ri jhqhudolw| wkh lpsrvlwlrq ri erxqgv rq wudghv +lq *lqglylg0
xdo vhfxulwlhv*, lv d idluo| reylrxv vroxwlrq wr wkh sureohp ri xqolplwhg duelwudjh
rssruwxqlwlhv dulvlqj iurp wkh djhqwv* sulydwh lqirupdwlrq15;

Pruh suhflvho|/ wkh iroorzlqj uhvwulfwlrqv zloo eh lpsrvhg=5<

E�� w� 5 X�c d frpsdfw dqg frqyh{ vxevhw ri ?a c f 5 X� ;�
E��� 7RdE

S
r 1ro�Erc j��jc�o ' ?

P ;E��c 1rc ��� 5 {73� +��,

zkhuh E
S

r 1ro�Erc j��jc� lv wkh pdwul{ zlwk jhqhulf hohphqw E
S

r 1ro�Erc j�� dqg

{73� lv wkh E7 � ��� glphqvlrqdo vlpsoh{1
Frqglwlrq E��E��� uhtxluhv wkdw djhqwv* dgplvvleoh wudghv lq doo clqglylgxdo*

vhfxulwlhv duh erxqghg erwk deryh dqg ehorz> rq wkh rwkhu kdqg/ qr uhvwulfwlrq lv
lpsrvhg rq wkh djhqwv* wudghv lq csrro* vhfxulwlhv1 Hylghqwo|/ li wklv frqglwlrq krogv
qr djhqw fdq kdyh xqerxqghg duelwudjh rssruwxqlwlhv dulvlqj iurp klv sulydwh
lqirupdwlrq1 Uhfdoolqj wkdw wkh sulfh ri hdfk csrro* vhfxulw| htxdov wkh rssrvlwh
ri wkh sulfh ri wkh xqghuo|lqj vhfxulw|/ e| d vwdqgdug dujxphqw zh rewdlq wkdw

5;Dowhuqdwlyho|/ zh frxog �qg uhvwulfwlrqv rq wkh sd|r�v ri h{lvwlqj vhfxulwlhv/ hqvxulqj wkdw
frqglwlrq +QD, ++QD3,, lv vdwlv�hg/ wkdw wkh vhw ri qr duelwudjh sulfhv lv qrq0hpsw|1 Wkh
ydolglw| ri doo rxu uhvxowv h{whqgv wr vxfk fdvh1 Wkh gl�huhqfh dprqj wkhvh wzr nlqgv ri wudglqj
uhvwulfwlrqv +rq wudghv yv1 sd|r�v, pd|/ krzhyhu/ ehfrph lpsruwdqw zkhq zh h{dplqh wkh
surshuwlhv ri htxloleulxp doorfdwlrqv +h1j1 zkhq zh dgguhvv lvvxhv ri vhfxulw| ghvljq ru h!flhqf|
zlwk dv|pphwulf lqirupdwlrq,1

5<Wkh frqglwlrq vwdwhg khuh dssolhv wr dgyhuvh vhohfwlrq hfrqrplhv1 Lq wkh fdvh ri hfrqrplhv
zlwk klgghq lqirupdwlrq/ wkh rqo| gl�huhqfh lv wkdw lq +F4+ll,, v vkrxog eh uhsodfhg zlwk p=
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wkh qrq0hpsw| rshq vhw

'E-R� ' i^ 5 ?a G <4 5 ?P
nnc ^ ' �E-

R��4j +914,

fkdudfwhul}hv wkh vhw ri sulfhv iru zklfk wkhuh duh qr duelwudjh rssruwxqlwlhv1
Frqglwlrq E��E���� lv qhhghg wr hqvxuh wkh frqwlqxlw| ri wkh exgjhw vhw lq

wkh suhvhqw iudphzrun zkhq/ dv lq E��E���c wudghv lq *srro* vhfxulwlhv duh xquh0
vwulfwhg163 Lw vd|v wkdw wkh surmhfwlrq ri 7Rd-o rq wkh P�glphqvlrqdo vsdfh ri
sd|r�v frqwlqjhqw rqo| rq j kdv ixoo udqn�64 Lw lpsolhv/ zkhq rqh0vlgh frqvwudlqwv
duh lpsrvhg +vhh E�2� ehorz,/ wkdw zkdwhyhu wkh ohyho ri djhqwv* wudghv lq *lqgl0
ylgxdo* vhfxulwlhv/ zh dozd|v kdyh 7Rd-Ro ' ?P� Khqfh wkh idfw wkdw wkh sd|r�
ri csrro* vhfxulwlhv lv hqgrjhqrxvo| ghwhuplqhg dw htxloleulxp +dqg wkdw wkhuh duh
qr erxqgv rq wudghv lq *srro* vhfxulwlhv, grhv qrw jhqhudwh dq| glvfrqwlqxlw| lq
wkh djhqwv* exgjhw vhw1 Zkhq E��E���� krogv/ djhqwv duh wkhq deoh wr dwwdlq doo
srvvleoh sd|r�v frqwlqjhqw rq j e| wudglqj lq csrro* vhfxulwlhv +ryhu zklfk/ xqghu
��E�� wkhuh lv qr uhvwulfwlrq,/ vr wkdw pdunhwv duh dozd|v frpsohwh zlwk uhvshfw
wr wkh djjuhjdwh xqfhuwdlqw| lq wkh hfrqrp|1

Zh vkrz lq wkh Dsshqgl{ wkdw xqghu wklv frqglwlrq wkh djhqwv* fkrlfh sureohp
kdv dozd|v d vroxwlrq dqg wklv lv zhoo0ehkdyhg/ erwk zlwk dgyhuvh vhohfwlrq dqg
klgghq lqirupdwlrq1

Wr ryhufrph wkh *ihdvlelolw|* sureohp zh zloo lpsrvh wkh frqglwlrq wkdw djhqwv
duh frqvwudlqhg wr wdnh rqo| orqj srvlwlrqv lq clqglylgxdo* vhfxulwlhv +h1j1 wkdw wkh|
fdq rqo| ex|/ qrw vhoo vkruw/ lqvxudqfh frqwudfwv,=

w� 5 X� � ?anc ;� +�2,

Lw lv lpphgldwh wr vhh wkdw xqghu +�2, wkh pdunhw fohdulqj frqglwlrq iru vhfxulwlhv
hqvxuhv ihdvlelolw|= lq wkh dgyhuvh vhohfwlrq hfrqrp|/ li E�2� krogv[

�

b�
[
r�
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63Wkh frqwlqxlw| ri wkh djhqwv* exgjhw vhw frxog lq idfw eh hqvxuhg dovr e| lpsrvlqj/ lq
dowhuqdwlyh wr +F4+ll,,> wkh iroorzlqj frqglwlrq= �ks 5 �k

s � UM > frpsdfw/ frqyh{ dqg vxfk wkdw

3 5 �k
s > l1h1 e| lpsrvlqj erxqgv rq wudghv lq doo vhfxulwlhv=

64Wklv frqglwlrq lv reylrxvo| vdwlv�hg li wkhuh h{lvwv d vxevhw ri *lqglylgxdo* vhfxulwlhv zlwk
sd|r� rqo| frqwlqjhqw rq �> vsdqqlqj wkh zkroh djjuhjdwh xqfhuwdlqw| +lq wklv fdvh/ dv zh
douhdg| phqwlrqhg lq wkh Lqwurgxfwlrq/ wkh h{solflw suhvhqfh ri *srro* vhfxulwlhv lv qr orqjhu
qhhghg dv wkhlu sd|r� fdq eh shuihfwo| khgjhg lq h{lvwlqj pdunhwv,1
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wkxv hqvxulqj ihdvlelolw| dovr zkhq wkh wrwdo srvlwlrq lq* *lqglylgxdo* vhfxulwlhv lv
f +wkh vdph dujxphqw reylrxvo| krogv lq wkh fdvh ri klgghq lqirupdwlrq,1

Zh zloo uhihu lq zkdw iroorzv wr wkh uhvwulfwlrqv lpsrvhg e| E���c E�2� dv
Rqh0Vlgh Frqvwudlqwv1

Dv dq dowhuqdwlyh wr E�2� zh zloo dovr frqvlghu wkh fdvh lq zklfk djhqwv duh
doorzhg wr jr erwk orqj dqg vkruw lq clqglylgxdo* vhfxulwlhv exw gl�huhqw sulfhv
duh txrwhg iru orqj dqg vkruw srvlwlrqv +l1h1 elg0dvn vsuhdgv duh doorzhg,1 Pruh
suhflvho|/ ghqrwlqj e| ^K� dqg ^r� wkh xqlw ex|lqj dqg vhoolqj sulfh ri *lqglylgxdo*
vhfxulw| �c � 5 ac wkh frqglwlrq=

^K� 
 ^r� c ;� 5 a +�2�,

ghvfulehv wkh idfw wkdw qr vkruw0vdoh uhvwulfwlrq lv lpsrvhg exw ex|lqj dqg vhoolqj
sulfhv pd| gl�hu1 Ex|huv dqg vhoohuv duh vr fohduo| vhsdudwhg1 Wklv vlwxdwlrq fdq
eh irupdoo| dqdo|}hg dv iroorzv= wr hdfk *lqglylgxdo* vhfxulw| zh fdq dvvrfldwh
dqrwkhu vhfxulw| zlwk rssrvlwh/ exw rwkhuzlvh lghqwlfdo/ sd|r� +vr wkdw wkh sdlu
uhsuhvhqwv/ uhvshfwlyho|/ orqj dqg vkruw srvlwlrqv lq wkh vhfxulw|,/ dqg kdyh glvwlqfw
*srro* vhfxulwlhv/ dv zhoo dv glvwlqfw sulfhv/ iru hdfk ri wkhp651 Wkh prgho lv vr
uhgxfhg wr rqh zlwk Rqh0Vlgh Frqvwudlqwv +dqg dq h{sdqghg vhw ri vhfxulwlhv,>
e| wkh vdph dujxphqw dv deryh lw iroorzv wkdw E�2�� dovr doorzv wr ryhufrph wkh
ihdvlelolw| sureohp1

Zh zloo uhihu wr frqglwlrqv E���c E�2�� dv Elg0Dvn Vsuhdgv1

Uhpdun ;1 Wkh lqwurgxfwlrq ri dq| irup ri wudglqj uhvwulfwlrq/ ru qrq0olqhdulw|
ri sulfhv/ uhtxluhv vrph revhuydelolw| ri djhqwv* wudghv lq �qdqfldo pdunhwv1 Zh
douhdg| frpphqwhg lq wkh Lqwurgxfwlrq rq wkh yhu| vwurqj lqirupdwlrqdo uhtxluh0
phqwv qhhghg wr lpsohphqw h{foxvlylw| frqglwlrqv/ ru dovr jhqhudo qrq0olqhdu sulfh
vfkhgxohv1 Zh lqwhqg wr dujxh wkdw wkh lpsohphqwdwlrq ri rqh0vlgh frqvwudlqwv dv
lq frqglwlrq E�2�/ ru dv zhoo ri elg0dvn vsuhdgv dv lq frqglwlrq E�2��/ srvhv re0
vhuydelolw| uhtxluhphqwv zklfk duh/ txdolwdwlyho|/ wkh ohdvw ghpdqglqj1 Rqo| wkh
ohyho ri wudghv lq d sduwlfxodu wudqvdfwlrq kdv lq idfw wr eh revhuyhg wr lpsohphqw

65Zkloh wklv +dqg wkh idfw wkdw wkh wrwdo orqj dqg vkruw srvlwlrqv lq d jlyhq w|sh ri vhfxulw|
qhhg qrw frlqflgh/ dw htxloleulxp, pd| orrn olnh d frqwulyhg vwuxfwxuh ri pdunhwv/ lq idfw lw mxvw
fdswxuhv wkh delolw| ri lqwhuphgldulhv wr khgjh wkh ulvn lq wkhlu wrwdo srvlwlrq djdlqvw djhqwv/ e|
wudglqj rwkhu vhfxulwlhv zlwk sd|r� frqwlqjhqw rq wkh djjuhjdwh xqfhuwdlqw| �1

68



frqvwudlqwv ru yduldwlrqv ri sulfhv dw d }hur ohyho ri wudghv +dv lq wkh fdvh ri rqh0
vlgh frqvwudlqwv ru elg0dvn vsuhdgv,/ zkloh iru frqvwudlqwv ru sulfh fkdqjhv dw dq|
ohyho gl�huhqw iurp }hur wkh zkroh vhw ri wudghv lq vdph +dqg srvvleo| lq wkh rwkhu,
pdunhw qhhgv/ lq sulqflsoh/ wr eh revhuyhg1

Rq wkh rwkhu kdqg wkh lpsrvlwlrq ri erxqgv rq wudgh uhtxluhv hvvhqwldoo| wkh
revhuydwlrq ri codujh* sruwirolrv/ d vwurqjhu exw qdwxudo uhtxluhphqw1

Uhpdun <1 Xqghu E�2� qr gluhfw frpshqvdwlrq ri wkh srvlwlrqv lq d jlyhq vhfx0
ulw| lq gl�huhqw yloodjhv lv srvvleoh> khqfh wkh rqo| frqwlqjhqw wudghv dprqj djhqwv
ri gl�huhqw yloodjhv wdnh sodfh yld wkhlu wudghv lq csrro* vhfxulwlhv1 Lq hdfk pdunhw
zh kdyh rq rqh vlgh wkh ex|huv ri d jlyhq w|sh ri *lqglylgxdo* vhfxulw|/ rq wkh
rwkhu wkh djhqwv kroglqj srvlwlrqv lq wkh dvvrfldwhg *srro* vhfxulw|1 Zlwk elg0dvn
vsuhdgv vrph frpshqvdwlrq ri srvlwlrqv lv srvvleoh/ wkrxjk lw zloo qrw eh hqrxjk
dqg/ dv zh dujxhg/ wkh suhvhqfh ri *srro* vhfxulwlhv lv vwloo qhhghg1
Pruh jhqhudoo|/ zh fdq ylhz wkh *ihdvlelolw|* sureohp dv wkh idfw wkdw d gluhfw frp0
shqvdwlrq ri wkh srvlwlrqv lq d vhfxulw| lv qrw srvvleoh1 Khqfh wkh qhhg wr vshfli|
krz wkh orvvhv dulvlqj lq fruuhvsrqghqfh ri wkh sur�wv djhqwv pdnh/ e| wudglqj
vhfxulwlhv rq wkh edvlv ri wkhlu sulydwh lqirupdwlrq/ duh glvwulexwhg lq wkh hfrq0
rp|166 Frqglwlrqv E�2� dqg E�2�� lpso| gl�huhqw phfkdqlvpv iru glvwulexwlqj
wkhvh orvvhv1

Zh zloo vkrz wkdw/ zlwk wkh dgglwlrqdo uhvwulfwlrqv lpsrvhg e| Rqh0Vlgh Frq0
vwudlqwv +ru e| Elg0Dvn Vsuhdgv,67/ frpshwlwlyh htxloleuld dozd|v h{lvw/ erwk iru
hfrqrplhv zlwk dgyhuvh vhohfwlrq dqg zlwk klgghq lqirupdwlrq1 Zh frqvlghu wkhq
�uvw wkh fdvh lq zklfk frqglwlrqv E���c E�2� krog1

E| uhvwulfwlqj djhqwv wr eh doo rq rqh vlgh ri wkh pdunhw iru clqglylgxdo* vhfxul0
wlhv frqglwlrq E�2� pd| jhqhudwh d *wulyldo* vroxwlrq wr wkh h{lvwhqfh sureohp= zh
fdq dozd|v �qg lq idfw d ohyho ri ^ vx!flhqwo| kljk +ru orz dffruglqj wr wkh vljq
ri wkh vhfxulw|*v sd|r�, vxfk wkdw qr djhqw zdqwv wr ex| dq| clqglylgxdo* vhfxulw|/
l1h1 w� ' f ;�� Lq wklv fdvh qr wudgh frqwlqjhqw rq wkh djhqwv* sulydwh lqirupd0
wlrq wdnhv sodfh/ dqg wkh hfrqrp| uhgxfhv wkhuhiruh wr d vwdqgdug hfrqrp| zlwk
lqfrpsohwh +qxphudluh, vhfxulw| pdunhwv/ zkhuh djhqwv wudgh xqghu frqglwlrqv ri
v|pphwulf lqirupdwlrq lq doo pdunhwv1 Wr vkrz h{lvwhqfh ri dq htxloleulxp zrxog
wkhq qrw eh yhu| lqirupdwlyh li vxfk wulyldo htxloleuld dozd|v ehorqjhg wr wkh htxl0
oleulxp vhw frqvlghuhg1 Krzhyhu/ lw lv lpphgldwh wr vhh wkdw wkh frqglwlrq ^ ' �^R

66Ru/ htxlydohqwo|/ vr dv wr hqvxuh wkh ydolglw| ri d }hur0sur�w frqglwlrq iru lqwhuphgldulhv1
67Rxu suhylrxv dqdo|vlv dovr vkrzv wkdw wkhvh frqglwlrqv duh wljkw/ l1h1 h{lvwhqfh lv qrw hqvxuhg

li wkh| duh uhod{hg1
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+dqg khqfh ^ ' �E-R��4�c lpsrvhg lq rxu gh�qlwlrq ri frpshwlwlyh htxloleulxp/ lv
qrw dozd|v vdwlv�hg dw vxfk *wulyldo* htxloleuld1

Pruhryhu/ wkh iroorzlqj wkhruhp hvwdeolvkhv d vwurqjhu uhvxow= zh zloo vkrz
wkdw d frpshwlwlyh htxloleulxp dozd|v h{lvwv zkhuh wkh sulfh ri hdfk clqglylgxdo*
vhfxulw| kdv wkh surshuw| ri ehlqj zhdno| pruh wkdq idlu iru vrph djhqw dqg
+zhdno|, ohvv wkdq idlu iru vrph rwkhu djhqw1 E| idlu sulfh zh phdq khuh idlu zlwk
uhvshfw wr wkh lglrv|qfudwlf vkrfn frpsrqhqw ri wkh vhfxulw|*v sd|r�/ zkrvh ydoxh
lv wkhq htxdo wr lwv h{shfwdwlrq/ frqglwlrqdoo| rq wkh sulydwh lqirupdwlrq ri dq
djhqw168

Lq wkh fdvh ri hfrqrplhv zlwk dgyhuvh vhohfwlrq wkh idluqhvv surshuw| ri sulfhv
lv irupdoo| vwdwhg dv iroorzv=

^� 5 SJi
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S
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r3� o�Ejc r
�c r3�� frqvwlwxwhv d sulfh ri vhfxulw| � zklfk lv idlu/ lq

wkh deryh vhqvh/ iru wkh djhqwv ri w|sh � zkr revhuyhg r��
Vlploduo| zlwk klgghq lqirupdwlrq=
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zkhuh djdlq
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S
63� ZE63�*r3��o�Ejc6�Er��c63�� frqvwlwxwhv d idlu

sulfh ri vhfxulw| � iru djhqwv ri w|sh � zkr iroorz phvvdjh vwudwhj| 6�� Vlqfh phv0
vdjh vwudwhjlhv duh hqgrjhqrxvo| fkrvhq e| djhqwv/ lq +8MU, sulfhv duh uhtxluhg wr
eh idlu rqo| zlwk uhvshfw wr wkrvh phvvdjh sur�ohv dfwxdoo| fkrvhq dw htxloleulxp/
l1h1 +E6�cv�DMT / w|slfdoo| d vxevhw ri E���7

�

1 Wkh sureohp wkhq dulvhv wkdw li
w� ' f djhqw � zloo eh lqgl�huhqw dprqj wkh srvvleoh phvvdjhv kh fdq vhqg> zh
zloo xvh d frqglwlrq lq wkh vslulw ri *wuhpeolqj kdqg shuihfwlrq* wr uhvwulfw vwudwhjlhv
dovr iru djhqwv zkr fkrrvh d }hur ohyho ri wudghv691

Zh fdq qrz vwdwh wkh pdlq uhvxow +wkh surri lv lq wkh Dsshqgl{,=

Wkhruhp 51 Xqghu dvvxpswlrqv 406/ dqg frqglwlrqv E���c E�2� +l1h1 zlwk Rqh0
Vlgh Frqvwudlqwv,c d frpshwlwlyh htxloleulxp zlwk idlu sulfhv +vdwlvi|lqj/ uhvshf0
wlyho|/ E8�7�c E8MU�� dozd|v h{lvwv/ erwk iru hfrqrplhv zlwk dgyhuvh vhohfwlrq dqg
zlwk klgghq lqirupdwlrq1

68Hylghqwo|/ li htxloleulxp sulfhv duh uhtxluhg wr vdwlvi| wklv idluqhvv surshuw|/ wkh| fdqqrw eh
vhw dw dq duelwudulo| kljk +ru orz, ohyho vr dv wr suhyhqw wudgh/ dv lq d *wulyldo* htxloleulxp1

69Vhh Jdoh +4<<5, dqg Gxeh|/ Jhdqdnrsorv dqg Vkxeln +4<<8, iru glvfxvvlrqv ri uh�qhphqwv
lq vlplodu hqylurqphqwv1
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Dv dujxhg deryh/ wkh prgho zlwk Elg0Dvn Vsuhdgv fdq dozd|v eh uhgxfhg/ iru0
pdoo|/ wr rqh zlwk Rqh0Vlgh Frqvwudlqwv/ vr wkdw h{lvwhqfh ri frpshwlwlyh htxloleuld
zlwk Elg0Dvn Vsuhdgv rewdlqv dv d fruroodu| ri wkh suhylrxv uhvxow=

Fruroodu| 51 Xqghu dvvxpswlrqv 406/ dqg frqglwlrqv E���c E�2�� +l1h1 zlwk Elg0
Dvn Vsuhdgv,c d frpshwlwlyh htxloleulxp zlwk idlu sulfhv h{lvwv/ erwk iru hfrqrplhv
zlwk dgyhuvh vhohfwlrq dqg zlwk klgghq lqirupdwlrq1

Elg0dvn vsuhdgv duh hqgrjhqrxvo| ghwhuplqhg dw htxloleulxp/ dv wkh gl�huhqfh
ehwzhhq wkh sulfh iru orqj dqg vkruw srvlwlrqv1 Lw lv lpphgldwh wr vhh wkdw lq
wkh suhvhqw iudphzrun wkh htxloleulxp ohyho ri wkh elg0dvn vsuhdg zloo dozd|v eh
qrq0qhjdwlyh/ dqg w|slfdoo| srvlwlyh/ zkhq lqirupdwlrq lv dv|pphwulf +zkloh lw lv
}hur xqghu v|pphwulf lqirupdwlrq1, Wkh suhvhqfh ri d elg0dvn vsuhdg lv wkhq wr
eh lpsxwhg wr wkh djhqwv* sulydwh lqirupdwlrq ryhu wkh sd|r� ri vhfxulwlhv/ dqg
wkh qhhg wr hqvxuh ihdvlelolw| lq wklv fdvh 0 ru htxlydohqwo| d }hur0sur�w frqglwlrq
iru lqwhuphgldulhv16:

Pruh jhqhudoo|/ wkh suhvhqfh ri d elg0dvn vsuhdg frqvwlwxwhv wkh phfkdqlvp
dffruglqj wr zklfk wkh orvvhv dulvlqj iurp wkh suhvhqfh ri dv|pphwulf lqirupd0
wlrq duh glvwulexwhg lq wkh hfrqrp|/ dqg khqfh ihdvlelolw| hqvxuhg1 Rq wkh rwkhu
kdqg/ zlwk Rqh0Vlgh Frqvwudlqwv wkhvh orvvhv duh glvwulexwhg wr ex|huv ri *srro*
vhfxulwlhv/ dv wkh sd|r� wkh| jhw lv orzhu wkdq wkh xqfrqglwlrqdo h{shfwhg sd|r�
0 zkhuh wkh h{shfwdwlrq lv wdnhq ryhu wkh lglrv|qfudwlf xqfhuwdlqw| frpsrqhqw 0
zklfk zdv wkh ohyho ri wkh sd|r� xqghu v|pphwulf lqirupdwlrq +vhh +617,,1

Uhpdun 431 Ydulrxv h{dpsohv fdq eh irxqg ri �qdqfldo pdunhwv zkrvh ihdwxuhv
uhvhpeoh wkh rqhv lpsolhg e| frqglwlrqv E��� dqg E�2�/ ru E�2��1 Fuhglw pdunhwv
xvxdoo| kdyh eruurzhuv rq rqh vlgh dqg/ rq wkh rwkhu vlgh/ vxssolhuv ri ixqgv
kroglqj csrro* vhfxulwlhv +ghsrvlwruv/ ru pruh jhqhudoo| kroghuv ri fodlpv lvvxhg
e| lqwhuphgldulhv1, Vlploduo|/ lq lqvxudqfh pdunhwv zh riwhq kdyh vwdqgdugl}hg
frqwudfwv r�hulqj srvlwlyh lqvxudqfh dqg/ rq wkh rwkhu vlgh/ *vhfxulwl}hg* fodlpv
lvvxhg e| lqvxudqfh frpsdqlhv1 Wkh pruwjdjh pdunhw lv |hw dqrwkhu h{dpsoh1
D vrphzkdw gl�huhqw vlwxdwlrq fkdudfwhul}hv wkh vwrfn pdunhw dqg pdunhwv iru

6:D vlplodu uroh ri elg0dvn vsuhdgv kdv ehhq hduolhu vkrzq e| Jorvwhq dqg Plojurp +4<;8,1
Wkhvh dxwkruv h{dplqh d vshfl�f lqwhuphgldwlrq prgho/ zlwk ulvn0qhxwudo pdunhw0pdnhuv/ dqg
vwxg| wkh htxloleulxp ri wkh pdunhw iru rqh vhfxulw|/ lq wkh suhvhqfh ri dgyhuvh vhohfwlrq1 Lw lv
lqwhuhvwlqj wr qrwlfh wkdw dovr lq wklv prgho wrwdo orqj dqg vkruw srvlwlrqv duh qrw uhtxluhg wr
eh htxdo/ dw htxloleulxp/ dqg pdunhw0pdnhuv sod|/ h�hfwlyho|/ wkh vdph uroh dv *srro* vhfxulwlhv
lq rxu iudphzrun1
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ghulydwlyh vhfxulwlhv1 Lq wkhvh fdvhv/ djhqwv pd| riwhq wdnh erwk orqj dqg vkruw
srvlwlrqv/ dqg pdunhw pdnhuv fkdujh vsuhdgv wr jxdudqwhh wkhpvhoyhv }hur sur�wv
lq wkh suhvhqfh ri dv|pphwulf lqirupdwlrq> dovr csrro* ri vhfxulwlhv duh xvxdoo|
khog e|/ h1j1/ pxwxdo ixqgv1

Uhpdun 441 Wr looxvwudwh wkh fodlp wkdw rxu uhvxowv dovr dsso| wr pruh devwudfw
hfrqrplhv zkhuh h{rjhqrxv uhvwulfwlrqv rq sulfhv duh lpsrvhg/ frqvlghu d vlpsoh
hfrqrp| zlwk e frpprglwlhv dqg M frqvxphuv/ dqg vxssrvh wkdw wkh �uvw wkuhh
frpprglwlhv pxvw wudgh dw wkh vdph sulfh= R� ' R2 ' R� ' R� Fohduo| wklv hfrqrp|
kdv lq jhqhudo qr frpshwlwlyh htxloleulxp/ dv wkhuh duh qrw hqrxjk sulfhv wr fohdu
doo pdunhwv1 Frqvlghu wkhq wkh iroorzlqj frqglwlrqv=
l, lq wkh pdunhwv iru frpprglwlhv �c 2c � djhqwv fdq rqo| ex|/ qrw vhoo/ wkhvh jrrgv
+l1h1 rqh0vlgh frqvwudlqwv duh lpsrvhg,>
ll, wkhuh dovr h{lvwv d pdunhw zkhuh �{hg exqgohv frpsrvhg ri k xqlwv ri jrrg �c
q xqlwv ri jrrg 2c dqg E� � k� q� xqlwv ri jrrg � fdq eh erwk erxjkw dqg vrog/
dw wkh sulfh R +l1h1 d *srro* ri wkh frpprglwlhv zkrvh sulfhv duh uhvwulfwhg lv dovr
pdunhwhg,>
lll, wkh sursruwlrqv ri wkh ydulrxv jrrgv lq wklv exqgoh +l1h1 wkh whupv k dqg q�/

duh ghwhuplqhg hqgrjhqrxvo| dw htxloleulxp e| = k
�3k3q
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zkhuh %�, lv wkh dprxqw ri jrrg ,c , ' �c 2c �c sxufkdvhg e| djhqw � lq wkh pdunhw
iru wklv jrrg1
E| d idluo| lpphgldwh uhirupxodwlrq ri rxu hduolhu dujxphqw zh fdq vkrz wkdw
xqghu wkh deryh frqglwlrqv ihdvlelolw| fdq eh hqvxuhg dqg frpshwlwlyh htxloleuld
dozd|v h{lvw iru wklv hfrqrp|1

:1 Frqfoxvlrqv

Wkh dqdo|vlv ghyhorshg lq wklv sdshu fdq eh h{whqghg lq pdq| gluhfwlrqv1 Rwkhu
frqglwlrqv wr ryhufrph wkh h{lvwhqfh sureohpv zh lghqwl�hg/ dqg lq sduwlfxodu
wkh ihdvlelolw| sureohp/ vkrxog eh h{soruhg1 Iru lqvwdqfh wkh lqwurgxfwlrq ri
hqwu| ihhv/ zklfk djhqwv duh uhtxluhg wr sd| wr eh deoh wr wudgh lq pdunhwv iru
*lqglylgxdo* vhfxulwlhv/ dqg duh hqgrjhqrxvo| ghwhuplqhg dw htxloleulxp/ doorzv wr
suryh wkh h{lvwhqfh ri frpshwlwlyh htxloleuld hyhq zlwk olqhdu sulfhv dqg qr vkruw0
vdoh uhvwulfwlrqv1 Lq wklv fdvh wkhuh lv qr vhsdudwlrq ehwzhhq ex|huv dqg vhoohuv dqg
wkh hqwu| ihh rshudwhv dv d phfkdqlvp/ v|pphwulf rq wkh wzr vlghv ri wkh pdunhw/
wr uhglvwulexwh wkh orvvhv dulvlqj iurp wkh suhvhqfh ri dv|pphwulf lqirupdwlrq vr
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dv wr hqvxuh ihdvlelolw|1 Lq wklv uhvshfw/ edqnuxswf| lqvwlwxwlrqv/ ru vhwv ri wd{hv
dqg wudqvihuv/ frxog dovr vhuyh wkh vdph sxusrvh dqg hqvxuh h{lvwhqfh1

Dq dqdo|vlv ri wkh gl�huhqw lpsolfdwlrqv iru wkh qdwxuh ri pdunhwv xqghu dv|p0
phwulf lqirupdwlrq ri wkhvh dowhuqdwlyh frqglwlrqv/ dv zhoo dv ri wkh rwkhu irupv ri
qrq0olqhdulwlhv ri sulfhv zklfk fdq eh lpsohphqwhg zkhq lqirupdwlrq rq djhqwv*
wudghv lv hdvlo| dydlodeoh/ frqvwlwxwhv dq lpsruwdqw remhfwlyh ri rxu ixwxuh zrun1 Lq
sduwlfxodu zh lqwhqg wr orrn dw wkh h!flhqf| surshuwlhv ri frpshwlwlyh htxloleuld
dqg fkdudfwhul}h wkh h{whqw wr zklfk ulvnv duh lqvxudeoh zkhq djhqwv kdyh sulydwh
lqirupdwlrq ryhu wkhp1
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Surri ri Wkhruhp 5
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Khqfh zh vhh wkdw doo dgplvvleoh frqvxpswlrq dqg sruwirolr sodqv pxvw vdwlvi| wkh
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�� lv dovr frqwlqxrxv1 Xsshu0khpl0
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frqfdylw| surshuwlhv ri wkh djhqwv* remhfwlyh ixqfwlrq +vwdwhg lq dvvxpswlrq 4,1
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wkh rqo| h{fhswlrq ri frqyh{lw|1 Djhqwv kdyh lq wklv fdvh dq dgglwlrqdo fkrlfh
yduldeoh/ wkh phvvdjh 6� zklfk d�hfwv wkh sd|r� ri wkh vhfxulwlhv wkh| wudgh>
dv zh douhdg| qrwlfhg vlqfh �� lv �qlwh ��

MU fdqqrw eh frqyh{1 Wkh suhvhqfh ri
rwkhu/ shuihfwo| glylvleoh fkrlfh yduldeohv dqg wkh vwuxfwxuh ri wkh exgjhw htxd0
wlrqv gh�qlqj ��

MU hqvxuh wkdw wkh frqwlqxlw| ri wkh fruuhvsrqghqfh gh�qhg e|
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MU lv suhvhuyhg1 Khqfh wkh uhvw ri wkh deryh dujxphqw vwloo dssolhv1

Zh duh qrz uhdg| wr suryh wkdw frpshwlwlyh htxloleuld h{lvw1 Zh zloo suryh
�uvw wkh uhvxow iru hfrqrplhv zlwk dgyhuvh vhohfwlrq1

+DV, Wkh ohyho ri djjuhjdwh h{fhvv ghpdqg lv rewdlqhg dv iroorzv iurp lqgl0

6;Xqghu +F4, dv zh vkrzhg csrro* vhfxulwlhv doorz djhqwv wr ixoo| lqvxuh djdlqvw �/ zkloh
clqglylgxdo* vhfxulwlhv r�hu vrph sduwldo lqvxudqfh djdlqvw wkh lglrv|qfudwlf vkrfnv v=
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htxdov 3/ lv fuxfldo iru wkh ydolglw| ri +D=6, dovr zkhq � @ 3=
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ri srlqwv/ wkxv d frqyh{/ frpsdfw vhw1 Ixuwkhupruh/ wkh udqjh ri �E-R��4c zkhq
-R 5-�7 c E4c Rf� 5 {unP3�c lv dovr frpsdfw/ dqg zloo eh ghqrwhg e| '�7�

Frqvlghu wkhq wkh pds=

E5fc E��c 5�Ej�c ���c wc wRc -
Rc 4c Rfc R�c ^�B G

gB� -�7 �{
unP3�
B � E{u3�

B �P �'�7 �$ gB� -�7 �{
unP3�
B c E{u3�

B �P �'�7

gh�qhg e|=

E5fc E��c 5�Ej�c ���c wc wR� ' E5fc E��c 5�Ej�c ���c wc wR� E4c Rfc R��

oR� Ej� ' �

S
� b

�S
r ZEr�o� Erc j�w

�
� Er

�� E4c Rfc R��

w�
c ;jc �

4c Rf 5 @h}4@ iRf � 5f n 4 � E-REwR � w��j

R�Ej� 5 @h}4@ iR�Ej� � 5�Ej�jc ;j

^ ' �E-R��4

Xqghu wkh deryh dvvxpswlrqv wklv pds lv xsshu0khplfrqwlqxrxv dqg frqyh{0
ydoxhg/ dqg lwv grpdlq lv frpsdfw/ frqyh{1 Wkhuhiruh/ e| Ndnxwdql*v Wkhruhp lw
kdv d �{hg srlqw ^5fc E��c 5�Ej�c ���c wc wRc -Rc 4c Rfc R�c ^oB�

Uhfdoolqj wkh h{suhvvlrq ri Zdoudv* odzv ghulyhg deryh lw lv lpphgldwh wr
vhh wkdw li/ dw wkh �{hg srlqw / +4c Rfc R��B 5 �?|i{unP3�

B � E{u3�
B �Pjc zh kdyh

^+5f�c E-
REwR� w��c E��c 5�Ej�c ���oB ' fc l1h1 dq htxloleulxp73 iru wkh shuwxuehg hfrq0

rp|1 Li qrw/ ohw B $ f dqg frqvlghu wkh dvvrfldwhg vhtxhqfh ri �{hg srlqwv1 E|
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wr frqglwlrq +8�7�1 Wkhuhiruh zh kdyh vkrzq wkdw dw htxloleulxp wkh sulfh ri
hyhu| vhfxulw| lv dozd|v +zhdno|, pruh wkdq *idlu* iru vrph djhqw dqg +zhdno|,

73Wkh htxdolw| Us+�s � �, @ 3 lpsolhv wkdw wkh ydoxhv �s � � @ 3 dovr ehorqj wr wkh djjuhjdwh
ghpdqg fruuhvsrqghqfh1
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ohvv wkdq *idlu* iru vrph rwkhu djhqw +zkhuh dw ohdvw rqh ri wkh wzr lqhtxdolwlhv lv
vwulfw,1

+KL, Sduw ri wkh surri iru hfrqrplhv zlwk klgghq lqirupdwlrq lv hvvhqwldoo| wkh
vdph dv iru hfrqrplhv zlwk dgyhuvh vhohfwlrq1 Krzhyhu/ lq wklv fdvh zh kdyh dovr
wr vkrz wkdw wkh hfrqrp| fdq eh *frqyh{l�hg* e| h{sorlwlqj wkh odujh qxpehu
ri djhqwv1 Ixuwkhupruh/ wr lpsrvh d uhvwulfwlrq/ dv zdv vwdwhg/ lq wkh vslulw ri
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