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Devwudfw

Lq wklv sdshu zh dqdo|}h wkh lpsdfw ri SLGv +Dxwkrul}hg Lqyhvwphqw Frpsdqlhv, rq

wkh htxlw| pdunhw ri wkh Omxeomdqd Vwrfn H{fkdqjh +OMVH, lq wkh shulrg 4<<904<<<1 SLGv/

wkh Voryhqldq yhuvlrq ri wkh forvhg0hqg pxwxdo ixqgv/ duh jurzlqj lq whupv ri dvvhw vl}h

dqg lq wkhlu suhvhqfh rq wkh htxlw| pdunhw1 Rxu dqdo|vlv ri wkh rzqhuvkls vwuxfwxuh vkrzv

wkdw wkh vkduhkroglqjv ri SLGv lq wkh Voryhqh frpsdqlhv duh dovr lqfuhdvlqj1 Xvlqj d vhw

ri hpslulfdo phdvxuhv ri pdunhw oltxlglw|/ zh �qg vrph hylghqfh wkdw SLG vkduhkroglqjv

qhjdwlyho| d�hfw wkh oltxlglw| ri vkduhv rq wkh OMVH1
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Prwlydwhg e| uhfhqw hpslulfdo olwhudwxuh rq wkh lpsdfw ri lqvwlwxwlrqdo lqyhvwruv rq wkh vwrfn

pdunhw oltxlglw|/ dqg e| wkh wkhruhwlfdo olwhudwxuh rq wkh lpsruwdqfh ri lqvwlwxwlrqdo vkduh0

kroglqjv iru wkh h�hfwlyh frusrudwh jryhuqdqfh/ wklv sdshu suhvhqwv rqh ri wkh �uvw dwwhpswv

wr dqdo|}h wkh lpsdfw ri lqvwlwxwlrqdo lqyhvwruv rq wkh Voryhqldq htxlw| pdunhw1 Zh vwxg|

wkh lpsdfw ri forvhg0hqg ixqgv +SLGv, rq wkh rujdql}hg htxlw| pdunhw ri wkh Omxeomdqd Vwrfn

H{fkdqjh +OMVH, lq wkh shulrg 4<<904<<<1 Zh vwxg| wklv sduwlfxodu shulrg ehfdxvh Voryhqld

kdg qr SLGv lq sodfh ehiruh 4<<714

SLGv +wkh Voryhqldq deeuhyldwlrq iru Dxwkrul}hg Lqyhvwphqw Frpsdqlhv, duh wkh Voryhqldq

yhuvlrq ri forvhg0hqg pxwxdo ixqgv1 Wkh| zhuh fuhdwhg dv d sduw ri wkh surfhvv ri wkh dero0

lvkphqw ri vrfldo rzqhuvkls +*sulydwl}dwlrq*,15 Frqvhtxhqwo|/ wkh| kdyh vrph vshfl�f *wudqvl0

wlrqdo* ihdwxuhv wkdw duh vxssrvhg wr ydqlvk judgxdoo|/ xqwlo SLGv uhvhpeoh vrph vwdqgdug w|sh

ri �qdqfldo lqvwlwxwlrqv1 Wkhlu prvw lpsruwdqw wudqvlwlrqdo ihdwxuh duh rzqhuvkls fhuwl�fdwhv

+yrxfkhuv,/ iru zklfk SLGv zhuh lqlwldoo| *vhoolqj* wkhlu vkduhv1 Vxevhtxhqwo|/ SLGv h{fkdqjhg

wkhvh fhuwl�fdwhv iru wkh vkduhv ri sulydwl}lqj frpsdqlhv1 SLGv duh d iuhtxhqw vxemhfw ri srolf|

ghedwhv lq Voryhqld/ zlwk wkh odwhvw rqh irfxvhg rq wkhlu rswlpdo ixwxuh rujdql}dwlrqdo irup16

Zh irfxv rq SLGv ehfdxvh wkh rshq0hqg ixqgv duh wrr vpdoo wr kdyh dq| lpsdfw rq wkh vwrfn

pdunhw1 Wkhlu qhw dvvhw ydoxh uhsuhvhqwv ohvv wkdq 5( ri wrwdo dvvhw ydoxh ri SLGv1 Wkh

lpsdfw ri rwkhu qrq0edqn �qdqfldo lqvwlwxwlrqv/ olnh lqvxudqfh frpsdqlhv dqg shqvlrq ixqgv/

lv kdug wr hydoxdwh1 Sulydwh shqvlrq ixqgv gr qrw h{lvw |hw/ dqg wkh vwdwxv ri wkh pdmrulw|

vwdwh rzqhg lqvxudqfh frpsdqlhv kdv qrw ehhq uhvroyhg1 Zh kdyh wr h{foxgh iruhljq pxwxdo

ixqgv iurp rxu dqdo|vlv gxh wr wkh odfn ri gdwd17

Wkh sdshu vhhnv dqvzhuv wr wkh iroorzlqj txhvwlrqv= Krz lpsruwdqw duh pxwxdo ixqgv zlwklq

4 Lq pdq| uhvshfwv/ 4<<7 lv d wxuqlqj srlqw iru wkh Voryhqldq fdslwdo pdunhw1 Lq wkdw |hdu wkh Vhfxulwlhv

Pdunhw Djhqf| zdv hvwdeolvkhg dv wkh r!fldo vxshuylvru ri wkh Voryhqldq vhfxulwlhv pdunhw/ dqg wkh Odz rq

lqyhvwphqw ixqgv dqg pdqdjhphqw frusrudwlrqv zdv sdvvhg1
5Voryhqldq *pdvv sulydwl}dwlrq* fdq kdugo| eh ghvfulehg dv sulydwl}dwlrq lq lwv xvxdo vhqvh/ prvwo| ehfdxvh

ri wkh h{lvwhqfh ri vrfldo/ qrw vwdwh rzqhuvkls lq wkh shulrg ehiruh 4<<51 Vrfldo rzqhuvkls zdv d qrq0rzqhuvkls

frqfhsw/ zklfk dwwhpswhg wr uhsodfh pdunhw phfkdqlvpv zlwk vrflhwdo djuhhphqwv dqg vhoi0pdqdjhphqw frq0

wudfwv +Erklqf dqg Edlqeulgjh +4<<<,,1 Ilupv zhuh uxq e| gluhfwruv +h{hfxwlyh pdqdjhuv, dqg frqwuroohg e|

wkh zrunhu*v frxqflov1 Wkh xvh ri d pruh dssursuldwh whup *derolvkphqw ri vrfldo rzqhuvkls* zdv vxjjhvwhg e|

Uleqlndu +4<<;,1
6Dffruglqj wr wkh Odz rq Lqyhvwphqw Ixqgv dqg Pdqdjhphqw Frusrudwlrqv ri 4<<7 +R!fldo Jd}hwwh ri wkh

Uhsxeolf ri Voryhqld/ 92<7,/ wkh dxwkrul}hg lqyhvwphqw frpsdqlhv kdyh wr wudqvirup lqwr uhjxodu lqyhvwphqw

frpsdqlhv lq 8 |hduv1 Lq dq dphqgphqw wr wklv odz ri Pdufk 4<<</ wklv shulrg zdv h{whqghg wr Pdufk 46wk/

5333 li SLGv zdqw wr wudqvirup lqwr wkh kroglqj frpsdqlhv1 Iru wudqvirupdwlrq lqwr uhjxodu frusrudwlrqv/

ru uhjxodu rshq ru forvhg0hqg pxwxdo ixqgv wkh qhz ghdgolqh lv Mxo| 46/ 53351 Oxnrydf +4<<<, surylghv dq

ryhuylhz ri wkh lvvxhv uhjduglqj wkh ixwxuh ohjdo irup ri SLGv dqg wkhlu wudqvirupdwlrq1
7Dffruglqj wr wkh Edqn ri Voryhqld +Ilqdqfldo Pdunhwv/ Qryhpehu 4<<<1,/ iruhljq lqyhvwruv dffrxqwhg iru

4718( ri wrwdo htxlw| wudglqj yroxph rq wkh Omxeomdqd Vwrfn H{fkdqjh lq 4<<91 Wkhlu vkduh lqfuhdvhg wr 5:18(

lq 4<<: dqg gursshg wr 43( lq 4<<;1 Lq wkh �uvw hljkw prqwkv ri 4<<< wudglqj yroxph ri iruhljq lqyhvwruv

uhsuhvhqwhg rqo| 416( ri wkh wrwdo wudglqj yroxph ri doo vkduhv1 Derxw wzr wklugv ri doo iruhljq wudglqj lq OMVH

lv grqh e| lqvwlwxwlrqdo lqyhvwruv/ iroorzhg e| frusrudwlrqv dqg lqglylgxdov1 Ehfdxvh iruhljqhuv vr idu wudghg

doprvw h{foxvlyho| wkh vkduhv ri d ihz Voryhqldq eoxh0fkls frpsdqlhv +olnh wkh skdupdfhxwlfdov Nund dqg Ohn,/

lw vhhpv uhdvrqdeoh wr dvvxph wkdw wkh| gr qrw kdyh d vljql�fdqw lpsdfw rq wkh uhvw ri wkh pdunhw1
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wkh Voryhqldq �qdqfldo vhfwruB Zkdw fdq wkh sruwirolr vwuxfwxuh ri ixqgv dqg wkh rzqhuvkls

vwuxfwxuh ri Voryhqldq frpsdqlhv whoo xv derxw wkh srwhqwldo lpsdfw ri pxwxdo ixqgv rq wkh

htxlw| pdunhwB Krz lpsruwdqw duh SLG vkduhv iru wkh OMVHB Zkdw lv wkh lpsdfw ri rzqhuvkls

frqfhqwudwlrq rq wkh oltxlglw| ri wkh OMVH wudghg vkduhvB

Zh vkrz wkdw SLGv rzq dq lqfuhdvlqj qxpehu ri Voryhqldq frpsdqlhv1 Zh �qg vrph hylghqfh

wkdw wudglqj yroxph ri vkduhv ri olvwhg SLGv kdyh lq xhqfhg wkh wudglqj yroxph ri qrq0

SLG vkduhv rq wkh OMVH/ dqg lwv yrodwlolw|1 Rxu pdlq uhvxow vxjjhvwv wkdw wkh fxpxodwlyh

eorfnkroglqjv ri odujh lqyhvwruv dqg wkh vkduhkroglqjv ri SLGv kdyh d qhjdwlyh lpsdfw rq wkh

oltxlglw| ri olvwhg vkduhv lq |hduv 4<<:04<<<1

Rxu sdshu exlogv rq wkh hpslulfdo olwhudwxuh rq wkh djjuhjdwh lpsdfw ri pxwxdo ixqgv rq ht0

xlw| pdunhw +vhh Zduwkhu +4<<8,/ Prvhedfk dqg Qdmdqg +4<<<,/ Hghohq dqg Zduqhu +4<<<,/

hwf1,/ dqg rq wkh frusrudwh jryhuqdqfh olwhudwxuh rq wkh oltxlglw|0frqwuro wudgh0r�v1 Wkh zrun

ri Pdxj +4<<;, dqg Erowrq dqg yrq Wkdgghq +4<<;, surylghv wkhruhwlfdo jurxqgv iru rxu hp0

slulfdo dqdo|vlv ri wkh lpsdfw ri rzqhuvkls frqfhqwudwlrq rq wkh oltxlglw| ri wkh vwrfn pdunhw1

Dffruglqj wr Erowrq dqg yrq Wkdgghq +4<<;,/ pdunhw oltxlglw| pd| eh srvlwlyho| fruuhodwhg

zlwk eorfnkroglqjv/ hyhq wkrxjk wkh odwwhu ghfuhdvh wkh iuhh  rdw ri vkduhv1 Qdpho|/ eorfnv

ri vkduhv lq wkh kdqgv ri rqh +ru pruh, odujh vkduhkroghu+v, fdqqrw eh exlow zlwkrxw vx!0

flhqw oltxlglw| ri wkh pdunhw1 Ehfkw +4<<<,/ krzhyhu/ �qgv d vljql�fdqw qhjdwlyh uhodwlrqvkls

ehwzhhq pdunhw oltxlglw| ri d vdpsoh ri Jhupdq dqg Ehojlxp vwrfnv/ dqg wkh fxpxodwlyh

eorfnkroglqjv ri odujh vkduhkroghuv lq wkhvh vdph frpsdqlhv1 Vlploduo|/ zh �qg hylghqfh wkdw

SLGv/ zkr fdq eh frqvlghuhg odujh vkduhkroghuv lq Voryhqld/ dovr kdyh d qhjdwlyh lpsdfw

rq wkh oltxlglw| ri wkh Voryhqldq vwrfn pdunhw1 Dowkrxjk lqwhuhvwlqj/ wkh lvvxh ri Voryhqldq

lqvwlwxwlrqdo lqyhvwruv dqg frqwuro jrhv eh|rqg wklv sdshu1

SLGv kdyh ehhq vwxglhg lq wkh Voryhqldq dfdghplf olwhudwxuh ehiruh/ exw wkh irfxv ri wkhvh

vwxglhv zdv gl�huhqw iurp rxuv1 Uleqlndu +4<<;, hpskdvl}hv wkhlu +sulpdulo|, qhjdwlyh lpsdfw

rq wkh vdylqjv udwh zlwklq wkh Voryhqldq hfrqrp|/ dqg vxjjhvwv zd|v lq zklfk wkhlu uroh lq

wkh surfhvv ri wkh derolvkphqw ri wkh vrfldo rzqhuvkls fdq eh qhxwudol}hg e| idflolwdwlqj wkh

uhirup ri wkh shqvlrq v|vwhp1 
]qlgduµl
f0Nudqmf +4<<;, hydoxdwhv wkh shuirupdqfh ri SLGv lq

wkh �uvw �yh |hduv ri wkhlu rshudwlrqv/ dqg surylghv hfrqrplf dqg srolwlfdo uhdvrqv iru wkhlu

xqidyrudeoh uhvxowv1 E| surylglqj hpslulfdo hylghqfh rq wkh h�hfwv ri SLGv +dqg rshq0hqg

ixqgv, rq wkh Voryhqldq vwrfn pdunhw zh dgg dqrwkhu glphqvlrq wr wkh h{lvwlqj olwhudwxuh rq

pxwxdo ixqgv lq Voryhqld1

Wkh sdshu lv rujdql}hg dv iroorzv1 Lq wkh qh{w vhfwlrq zh vkruwo| ghvfuleh wkh htxlw| pdunhw ri

wkh OMVH1 Lq Vhfwlrq 6 zh looxvwudwh wkh vl}h/ uhodwlyh lpsruwdqfh/ dqg wkh sruwirolr vwuxfwxuh ri

pxwxdo ixqgv/ zlwk wkh irfxv rq SLGv1 Vhfwlrq 7 eulqjv wkh dqdo|vlv ri wkh rzqhuvkls vwuxfwxuh

ri Voryhqldq frusrudwlrqv1 Vhfwlrq 8 lv wkh pdlq sduw ri wkh sdshu/ zlwk d txdqwlwdwlyh dqdo|vlv

ri wkh lpsdfw ri SLGv rq wkh vwrfn pdunhw dqg lwv oltxlglw|1 Vhfwlrq 9 frqfoxghv1
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Wdeoh 4= Wudglqj yroxph/ pdunhw fdslwdol}dwlrq dqg wkh qxpehu ri vhfxulwlhv wudghg rq wkh

Omxeomdqd Vwrfn H{fkdqjh/ 4<<504<<<1

4<<5 4<<6 4<<7 4<<8 4<<9 4<<: 4<<; 4<<<

Pdunhw fdslwdol}dwlrq +Poq XVG, 66:1< 7:91; 8<:1: :<<16 458517 569318 773913 79:61<

Wudglqj yroxph +Poq XVG, 49:14 ::316 ;:81< :7616 9751: 9:;15 437619 479416

Pdunhw wxuqryhu udwlr 318 419 418 31< 318 316 315 316

Qxpehu ri vhfxulwlhv wudghg 58 66 64 7< ;5 45< 4:6 56:

Vrxufh= Omxeomdqd Vwrfn H{fkdqjh dqg wkh Edqn ri Voryhqld1

� �
����
�� ���
�� ������

Wkh Voryhqldq �qdqfldo pdunhwv vwduwhg wr ghyhors vlpxowdqhrxvo| zlwk wkh uhirupv ri wkh

hfrqrplf v|vwhp lq wkh |hduv 4<;;2;<1 Voryhqld qhhghg d zhoo rujdql}hg/ wudqvsduhqw dqg

oltxlg fdslwdo pdunhw/ zklfk zrxog rshudwh zlwk orz frvwv/ vwlpxodwh wkh ghyhorsphqw ri

�qdqfldo vhuylfhv vhfwru dqg gluhfw wkh lqfuhdvlqj  rzv ri fdslwdo lqwr surgxfwlyh lqyhvwphqwv

+Pudpru +4<<9,,1 Vxfk d pdunhw zdv dovr qhhghg wr idflolwdwh vrph ri wkh skdvhv lq wkh

surfhvv ri wkh rzqhuvkls uhvwuxfwxulqj ri wkh Voryhqldq frusrudwh vhfwru/ dowkrxjk lw zdvq*w

d suhfrqglwlrq iru lwv vwduw0xs1

Wkh surfhvv ri *sulydwl}dwlrq* ri vrfldo rzqhuvkls kdg d vwurqj lpsdfw rq wkh rujdql}dwlrq ri

wkh OMVH1 Lw dovr eurxjkw dorqj d orw ri qhz vhfxulwlhv dqg qhz fdslwdo pdunhw sduwlflsdqwv

+olnh SLGv/ iru h{dpsoh,1 Wkh vkduhv ri *sulydwl}hg* frpsdqlhv dqg vkduhv ri SLGv dwwudfwhg

d orw ri lqwhuhvw/ dqg wkh| uhsuhvhqw d vljql�fdqw sduw ri wkh wudglqj yroxph ri wkh OMVH olvwhg

vkduhv1

Lq Wdeoh 4 zh vkrz wkh wrwdo pdunhw fdslwdol}dwlrq/ wrwdo wudglqj yroxph dqg wrwdo qxpehu

ri vhfxulwlhv wudghg rq wkh OMVH/ lqfoxglqj vkduhv/ frusrudwh dqg jryhuqphqw erqgv dqg

wkh vkruw whupv vhfxulwlhv ri wkh fhqwudo edqn +Edqn ri Voryhqld,18 Zkloh wkh wrwdo pdunhw

fdslwdol}dwlrq dqg wkh qxpehu ri wudghg vhfxulwlhv lqfuhdvhg prqrwrqlfdoo| lq wkh shulrg

4<<504<<</ wkh wudglqj yroxph glgq*w1 Wkh gurs lq wkh wrwdo wudglqj yroxph lq 4<<9 zdv pruh

wkdq uhfryhuhg e| 4<<;/ zkhq wrwdo wudglqj yroxph dqg pdunhw fdslwdol}dwlrq ri h{fkdqjh

lqfuhdvhg gxh wr wkh lqwurgxfwlrq ri sulydwl}dwlrq vkduhv dqg wkh vkduhv ri SLGv1 Wkh lqfuhdvh

lq pdunhw fdslwdol}dwlrq zdv qrw dffrpsdqlhg e| wkh fruuhvsrqglqj lqfuhdvh lq wudglqj yroxph

ri sulydwl}dwlrq dqg SLG vkduhv1 Wklv vkrzv lq wkh ghfuhdvlqj wrwdo pdunhw wxuqryhu +wudglqj

yroxph glylghg e| pdunhw fdslwdol}dwlrq,/ zklfk lpsolhv wkdw wkh vwrfn h{fkdqjh dv d zkroh

kdv ehfrph lqfuhdvlqjo| looltxlg1 D voljkw uhfryhu| lv ri pdunhw wxuqryhu lv revhuyhg lq 4<<</

krzhyhu1 D vlplodu wuhqg lv revhuyhg iru wkh htxlw| pdunhw dorqh +vhh Iljxuh 5,1

Wkh qxpehu ri vkduhv wudghg rq doo wkuhh pdunhw vhjphqwv ri wkh OMVH/ l1h1 Pdunhw D/ Pdunhw

E dqg wkh iuhh pdunhw lq Wdeoh 5 vkrzv wkdw sulydwl}dwlrq vkduhv frqwulexwhg wr wkh uhfhqw

8Wudglqj yroxph lv vlqjoh frxqwhg1 Zh xvh wkh dyhudjh XVG2VLW h{fkdqjh udwh gxulqj wkh |hdu iru wkh

frqyhuvlrq ri wkh wudglqj yroxph iurp VLW wr XVG/ dqg wkh hqg0ri0|hdu h{fkdqjh udwh iru wkh frqyhuvlrq ri

pdunhw fdslwdol}dwlrq lqwr XVG1 Erwk h{fkdqjh udwhv duh surylghg e| wkh Edqn ri Voryhqld +Prqwko| Exoohwlq/

Mdqxdu| 5333,1
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Wdeoh 5= Wkh qxpehu ri vkduhv wudghg rq gl�huhqw vhjphqwv ri wkh OMVH/ 4<<504<<<1

4<<5 4<<6 4<<7 4<<8 4<<9 4<<: 4<<; 4<<<

D dqg E Pdunhw 5 3 5 4; 58 63 5< 63

Iuhh Pdunhw 9 49 4: < 5: 88 <6 483

0 ri zklfk pxwxdo ixqgv +SLGv, 0 0 0 0 0 0 +63, +79,

Doo vkduhv ; 49 4< 5: 85 ;8 455 4;3

0 ri zklfk qrq0SLG sulydwl}dwlrq vkduhv 0 0 0 0 +5<, +94, +:6, +448,

Vrxufh= Omxeomdqd Vwrfn H{fkdqjh1

lqfuhdvh lq wkh vl}h ri wkh vwrfn h{fkdqjh19 Lq dgglwlrq wr wkh OMVH/ vkduhv fdq dovr eh wudghg

rq wkh xqrujdql}hg/ ru r�0h{fkdqjh pdunhw1 Wkhuh/ SLGv dqg wkuhh vwdwh sulydwl}dwlrq0uhodwhg

ixqgv wudgh vkduhv iru rwkhu vkduhv/ rzqhuvkls fhuwl�fdwhv/ fdvk ru iru uhdo hvwdwh1: Vkduhv

iurp lqwhuqdo sxufkdvhv dqg lqwhuqdo htxlw| glvwulexwlrq/ dqg sduwo| wudqvihudeoh vkduhv duh

dovr wudghg rq wklv pdunhw1

Lq Iljxuh 4 zh sorw wkh vkduh ri wkh htxlw| pdunhw lq wkh wrwdo wudglqj yroxph dqg pdunhw

fdslwdol}dwlrq ri wkh h{fkdqjh1 Wkh judsk vxjjhvwv dq lqfuhdvlqj uhodwlyh lpsruwdqfh ri wkh

htxlw| pdunhw zlwklq wkh OMVH lq wkh odvw ghfdgh1 Lq 4<<5/ wkh vwrfn h{fkdqjh frxog pruh

dssursuldwho| eh fkdudfwhul}hg dv d pdunhwsodfh iru erqgv/ dv wkh wudglqj yroxph ri vkduhv

dffrxqwhg iru ohvv wkdq 8( ri wkh wrwdo wxuqryhu ri wkh h{fkdqjh1 Wkh vkduh ri vwrfnv lq wkh

wrwdo pdunhw fdslwdol}dwlrq zdv vlploduo| orz1 Iurp 4<<9 rq/ wkh pdunhw iru vkduhv kdv vwulfwo|

grplqdwhg rwkhu vhjphqwv ri wkh OMVH lq whupv ri wudglqj yroxph dqg pdunhw fdslwdol}dwlrq1;

Dowkrxjk wkh pdunhw fdslwdol}dwlrq ri vkduhv juhz idvw gxulqj wkh shulrg 4<<504<<</ lw uh0

pdlqhg vpdoo uhodwlyh wr wkh JGS1 Lw dffrxqwhg iru ohvv wkdq 5( ri JGS lq |hduv 4<<604<<8/

exw lqfuhdvhg vxevwdqwldoo| lq |hduv 4<<904<<:/ zkhq lw zdv 71<( dqg 431<(/ uhvshfwlyho|1 Dw

9Gxh wr wkh vlpsoh dgplvvlrq surfhgxuh dqg wkh idfw wkdw wudglqj zlwk vkduhv fdq vwduw dv vrrq dv wkh|

duh uhjlvwhuhg lq wkh fhqwudo ghsrvlwru|/ prvw ri wkh vkduhv ri sulydwl}hg frpsdqlhv duh fxuuhqwo| ehlqj wudghg

rq wkh iuhh pdunhw1 Vhfxulwlhv/ zklfk kdyh ehhq vxffhvvixoo| sxeolfo| r�huhg/ ru zkrvh ixuwkhu sxeolf vdoh kdv

ehhq dssuryhg e| wkh Vhfxulwlhv pdunhw Djhqf| +Djhqf|,/ dqg phhw vwulfw olvwlqj uhtxluhphqwv ri wkh OMVH/

fdq eh olvwhg rq Pdunhw D dqg Pdunhw E1 Wkh olvwlqj uhtxluhphqwv iru Pdunhw D duh pruh vwulqjhqw1 Wkh Iuhh

pdunhw/ fdoohg wkh RWF pdunhw lv d vhjphqw ri wkh rujdql}hg vhfxulwlhv pdunhw iru zklfk wkh vhfxulwlhv grq*w

kdyh wr phhw wkh h{fkdqjh olvwlqj uhtxluhphqwv1
:Zlwk sulydwl}dwlrq0uhodwhg ixqgv zh phdq wkh Uhvwlwxwlrq Ixqg/ wkh vwdwh Shqvlrq Ixqg dqg wkh Ghyho0

rsphqw Ixqg1 Dffruglqj wr wkh Odz rq wkh rzqhuvkls wudqvirupdwlrq ri exvlqhvv hqwhusulvhv +4<<5,/ wkh

Ghyhorsphqw ixqg/ wkh Uhvwlwxwlrq ixqg dqg wkh vwdwh Shqvlrq ixqg uhfhlyhg 53(/ 43( dqg 43( ri vkduhv

ri hdfk *sulydwl}hg* �up/ uhvshfwlyho|1 Wkh Voryhqldq Ghyhorsphqw Ixqg +wudqviruphg lqwr wkh Voryhqldq Gh0

yhorsphqw Frusrudwlrq lq 4<<:, vwduwhg dv d vwdwh ixqg/ zkrvh jrdo zdv wr uhvwuxfwxuh wkh frpsdqlhv lq lwv

sruwirolr/ duudqjh surmhfw �qdqflqj dqg irvwhu whfkqrorjlfdo ghyhorsphqw1 Wkh Ghyhorsphqw ixqg dovr rujd0

ql}hv wkh dxfwlrqv ri wkh *sulydwl}dwlrq* vkduhv1 Wkh uhvwlwxwlrq ixqg lv dqrwkhu vwdwh ixqg wkdw sduwlflsdwhg lq

wkh glvwulexwlrq ri vkduhv ri sulydwl}lqj frpsdqlhv e| odz1 Lwv dvvhwv vkrxog hqdeoh lw wr fryhu wkh fodlpv ri

lqglylgxdov +ru wkhlu duhv,/ zkrvh dvvhwv zhuh loohjdo| wdnhq dzd| iurp wkhp diwhu wkh Vhfrqg Zruog Zdu1
;Prvw ri wkh wudglqj zlwk vkduhv vwloo wdnhv sodfh rq wkh h{fkdqjh1 Krzhyhu/ wkh r�0h{fkdqjh wudglqj yroxph

ri doo vhfxulwlhv dffrxqwhg iru doprvw 83( ri wkh wrwdo OMVH wudglqj yroxph lq wkh �uvw wkuhh txduwhuv ri 4<<<

+Ilqdq
fql wujl/ Qryhpehu 4<<<,1 Wkh vwuxfwxuh ri r�0h{fkdqjh wudghv lv udwkhu gl�huhqw1 Wkh sursruwlrq

ri wudghv zlwk vkduhv lv pxfk vpdoohu/ dqg wkh sursruwlrq ri wudghv zlwk erqgv pxfk odujhu wkdq lq fdvh ri

wudqvdfwlrqv wkdw wdnh sodfh rq wkh h{fkdqjh1

8
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Iljxuh 4= Wkh uhodwlyh lpsruwdqfh ri wkh pdunhw iru vkduhv zlwklq wkh OMVH lq |hduv 4<<50

4<<</ phdvxuhg dv wkh shufhqwdjh frqwulexwlrq wr wkh wrwdo wudglqj yroxph dqg pdunhw fdsl0

wdol}dwlrq ri wkh OMVH1 Wkh wrwdov lqfoxgh erqgv/ W0eloov/ hwf1

wkh hqg ri 4<<;/ wkh htxlw| pdunhw fdslwdol}dwlrq douhdg| dffrxqwhg iru 4:17( ri JGS1<

Wkh vl}h lqglfdwruv gr qrw jlyh d frpsohwh ghvfulswlrq ri wkh pdunhw1 Lqirupdwlrqdo h!flhqf|

lv rqh dgglwlrqdo pdunhw surshuw| wkdw vkrxog eh frqvlghuhg1 Vrph uhfhqw hpslulfdo uhvhdufk

vxjjhvwv wkdw wkh OMVH htxlw| pdunhw lv qrw hyhq zhdn0irup h!flhqw= wkhuh lv vljql�fdqw

dxwrfruuhodwlrq lq gdlo| vwrfn sulfhv dqg uhwxuqv/ pdunhw uhwxuqv gr qrw ehkdyh olnh d udqgrp

surfhvv/ hwf143 Orz pdunhw oltxlglw| pljkw h{sodlq vrph ri wkhvh surshuwlhv1 Lw pljkw dovr

h{sodlq zk|/ ghvslwh lwv jurzwk/ wkh rujdql}hg htxlw| pdunhw uhpdlqv d uhodwlyho| xqlpsruwdqw

vrxufh ri fdslwdo iru Voryhqldq frusrudwlrqv144 Hpslulfdo hylghqfh vkrzv wkdw wkh prvw lp0

sruwdqw vrxufhv duh lqwhuqdo ixqgv dqg edqn ordqv145 Looltxlg vwrfn pdunhw frxog pdnh htxlw|

wrr h{shqvlyh iru wkh �upv1 Li pdunhw oltxlglw| lv orz/ wkh lqyhvwruv uhtxluh kljkhu oltxlglw|

suhplxpv/ dqg wkh frvw ri fdslwdo iru wkh �upv lv kljkhu1

<Wklv shufhqwdjhv duh frpsdudeoh wr vrph rwkhu wudqvlwlrq hfrqrplhv/ dqg vrph RHFG frxqwulhv olnh Lwdo|/

Dxvwuld ru Juhhfh1 Iru h{dpsoh/ lq 4<<9/ wkh vwrfn pdunhw fdslwdol}dwlrq dv d shufhqwdjh ri JGS zdv 45( lq

Kxqjdu|/ :( lq Srodqg/ 59( lq Hvwrqld dqg 6<( lq wkh F}hfk Uhsxeolf +Ilqdqfldo Pdunhw Wuhqgv :3/ 4<<;,1
43Vhh Gh
}hodq +4<<<,1
44Yhvholqryl
f +4<<;, glvfxvvhv wkh whq prvw lpsruwdqw uhdvrqv iru zk| wkh �upv orrn iru fdslwdo rxwvlgh

wkh vwrfn h{fkdqjh1 Kh phqwlrqv vhfxulwlhv pdunhw uhjxodwlrq/ wkh odfn ri ghpdqg iru orqj0whup fdslwdo/ wkh

qhjdwlyh h�hfwv ri wkh vxsso| ri vkduhv ri wkh sulydwl}lqj frpsdqlhv/ dqg rwkhuv1 Wkh frvw ri lvvxlqj dqg

 rdwlqj vkduhv pljkw eh dqrwkhu uhdvrq zk| frpsdqlhv vhdufk iru fdslwdo rxwvlgh wkh h{fkdqjh1
45Vhh Nul
}dm +4<<<, iru wkh glvfxvvlrq ri wkh lpsruwdqfh ri edqn ordqv dv d vrxufh ri fdslwdo iru wkh Voryhqh

�upv1
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D yhu| fuxgh phdvxuh ri oltxlglw| ri wkh Voryhqldq vwrfn pdunhw lv wkh udwlr ri prqwko| wudglqj

yroxph ri doo vkduhv +l1h1 vkduhv rq D/ E dqg RWF pdunhw, ryhu wkhlu hqg0ri0prqwk pdunhw

fdslwdol}dwlrq1 D orz ydoxh ri wkh udwlr phdqv wkdw pdunhw oltxlglw| lv orz1 Wkh sorw ri wkh udwlr

iru OMVH vwrfn pdunhw lq Iljxuh 5 vxjjhvwv d ghwhulrudwlqj prqwko| pdunhw oltxlglw|146 Wkh

udwlr ri prqwko| wudglqj yroxph wr hqg0ri0prqwk pdunhw fdslwdol}dwlrq kdv ehhq lqfuhdvlqj

xqwlo Mdqxdu| 4<<9/ dqg wkhq gursshg vljql�fdqwo|1 Lw uhpdlqhg dw d orz ohyho diwhuzdugv/

vxjjhvwlqj udwkhu orz oltxlglw|1 Qrwh wkdw gxulqj wkh vdph shulrg wkh fruuhvsrqglqj udwlr iru

Kxqjduldq olvwhg vwrfnv zdv ehwzhhq 83( dqg 573(1
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Iljxuh 5= Wkh udwlr ri prqwko| wudglqj yroxph wr hqg0ri0prqwk pdunhw fdslwdol}dwlrq ri qrq0

SLG vkduhv dqg SLG vkduhv/ Mdqxdu| 4<<8 0 Ghfhpehu 4<<<1

Wkh ghvfulswlyh vwdwlvwlfv frxog ohdg xv wr frqfoxgh wkdw wkh sulydwl}dwlrq vkduhv rq dyhudjh

dgghg wr wkh vl}h ri wkh vwrfn pdunhw/ exw qrw wr lwv oltxlglw|1 Wkh lqwurgxfwlrq ri sulydwl}dwlrq

vkduhv vxevwdqwldoo| lqfuhdvhg wkh htxlw| pdunhw fdslwdol}dwlrq/ exw lw glg qrw frqwulexwh pxfk

wr wkh wrwdo wudglqj yroxph ri wkh htxlw| pdunhw1 Dffruglqj wr Iljxuh 5/ SLG vkduhv pd|

kdyh kdg d vlplodu h�hfw1

46Wkh vhulhv h{klelwv d qhjdwlyh olqhdu dqg h{srqhqwldo wuhqg1

:



��� ��� ������ �� ��� ����

Lq Mdqxdu| 4<<;/ vkduhv ri wkh �uvw SLGv ehfdph txrwhg rq wkh iuhh pdunhw ri wkh OMVH1

Zh surylgh d vkruw lqvwlwxwlrqdo edfnjurxqg ri SLGv lq Dsshqgl{ 41 Iljxuh 6 vkrzv krz wkh

qxpehu ri olvwhg SLGv/ dqg wkh pdunhw fdslwdol}dwlrq ri SLG vkduhv hyroyhg lq wlph1 E| wkh

hqg ri 4<<</ wkh qxpehu ri SLGv zlwk vkduhv txrwhg rq wkh h{fkdqjh lqfuhdvhg wr 7;1 Wkh

wrwdo pdunhw fdslwdol}dwlrq ri SLG vkduhv lqfuhdvhg dffruglqjo|147
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Iljxuh 6= Pdunhw fdslwdol}dwlrq dqg wudglqj yroxph ri SLG vkduhv/ dqg wkh qxpehu ri olvwhg

SLGv rq wkh OMVH/ 4<<;04<<<1

Wkh lqwurgxfwlrq ri SLG vkduhv wr wkh h{fkdqjh fkdqjhg d vwuxfwxuh ri wudglqj yroxph ri wkh

OMVH1 Wkh wudgh lq vkduhv ri SLGv dgghg d orw wr wkh ryhudoo wudglqj yroxph ri wkh OMVH lq

wkh odvw wzr |hduv148 Wkh frqwulexwlrq ri SLG vkduhv wr wkh wrwdo wudglqj yroxph ri doo vkduhv

zdv lqfuhdvlqj idvw1 Iurp }hur shufhqw lq Mdqxdu| 4<<;/ lw juhz wr 53( lq Qryhpehu 4<<;

dqg lw uhdfkhg 78( lq Dxjxvw 4<<<1 Gxh wr wkh lqfuhdvlqj lpsruwdqfh ri SLG vkduhv rq wkh

h{fkdqjh/ wkh OMVH vwduwhg sxeolvklqj d vhsdudwh sulfh lqgh{ iru SLG vkduhv/ SL[/ lq Iheuxdu|

47Wkh odujh gurs lq wkh pdunhw fdslwdol}dwlrq ri SLG vkduhv lq Dxjxvw 4<<< zdv gxh wr whpsrudu| whuplqdwlrq

ri wudglqj zlwk SLG vkduhv1 Lq dffrugdqfh zlwk wkh qhz Odz rq wkh Iluvw shqvlrq ixqg ri wkh Uhsxeolf ri

Voryhqld dqg wkh wudqvirupdwlrq ri wkh Dxwkrul}hg lqyhvwphqw frpsdqlhv +R!fldo Jd}hwwh ri wkh Uhsxeolf ri

Voryhqld/ 832<<,/ vkduhv ri SLGv kdg wr eh uh0ghqrplqdwhg dqg uhjlvwhuhg zlwk wkh fohdulqj krxvh dqhz1 Xqwlo

wklv surfhvv zdv frpsohwhg/ SLG vkduhv zhuh qrw wudghg1
48 Lq Mxo| 4<<</ iru h{dpsoh wudqvdfwlrqv zlwk SLG vkduhv uhsuhvhqwhg 97( ri wudqvdfwlrqv zlwk doo OMVH

txrwhg vhfxulwlhv +Ilqdqfldo Pdunhwv/ Dxjxvw 4<<<,1

;



4<<<1 Wkh uhodwlyho| kljk sursruwlrq ri wudqvdfwlrqv zlwk SLG vkduhv lv sulpdulo| gxh wr wkh

vshfl�f flufxpvwdqfhv zlwklq wkh Voryhqldq �qdqfldo v|vwhp1 D pruh dfwlyh sulpdu| htxlw|

pdunhw frxog hdvlo| glyhuw lqyhvwruv* lqwhuhvw hovhzkhuh1

Lq vhfwlrq 8 zh glvfxvv rwkhu glphqvlrqv ri wkh lpsdfw ri SLGv rq wkh vwrfn pdunhw1 Qh{w/

zh glvfxvv wkh vl}h ri wkh pxwxdo ixqg lqgxvwu| dqg wkh sruwirolr vwuxfwxuh ri SLGv1

� �
����
�� �����
 ���� 
�������

Wkh klvwru| ri Voryhqldq pxwxdo ixqgv lv vkruwhu wkdq whq |hduv1 Wkh pxwxdo ixqg lqgxvwu|

lv grplqdwhg e| wkh forvhg0hqg w|sh ri ixqgv/ ru SLGv1 Ehfdxvh SLGv wrgd| dffrxqw iru

doprvw <<( ri wkh wrwdo pxwxdo ixqg dvvhwv/ zh irfxv rq wkh lpsdfw ri SLGv rq wkh Voryhqldq

vwrfn pdunhw149 Zh surylgh d vkruw dqdo|vlv ri rshq0hqg ixqgv dqg wkhlu srwhqwldo lpsdfw

rq wkh vwrfn pdunhw lq Dsshqgl{ 51 Lq wklv vhfwlrq zh �uvw looxvwudwh wkh uhodwlyh vl}h ri wkh

pxwxdo ixqg lqgxvwu|/ dqg SLGv/ zlwklq wkh Voryhqldq �qdqfldo vhfwru1 Zh wkhq dqdo|}h wkh

frpsrvlwlrq ri SLGv* dvvhwv wr vhh krz odujh wkhlu lqyhvwphqw lq vkduhv lv1

��� �
�� �� �����
 �����

Dffruglqj wr wkh odvw dydlodeoh vwdwlvwlfv/ wrwdo dvvhwv ri pxwxdo ixqgv dffrxqw iru derxw 4:(

ri dvvhwv ri wkh zkroh �qdqfldo vhfwru14: Wkh �jxuhv lq Wdeoh 6 vkrz wkdw edqnv/ wrjhwkhu

zlwk vdylqjv dqg ordqv lqvwlwxwlrqv/ grplqdwh wkh Voryhqldq �qdqfldo v|vwhp lq whupv ri dvvhw

ydoxh1 Wkh| krog pruh wkdq wzr wklugv ri doo �qdqfldo vhfwru dvvhwv/ dqg wkhlu vkduh lqfuhdvhg

lq 4<<;1 Pxwxdo ixqgv duh wkh odujhvw dprqj wkh qrq0edqn �qdqfldo lqvwlwxwlrqv/ iroorzhg e|

lqvxudqfh frpsdqlhv dqg vhfxulwlhv eurnhuv1 Krzhyhu/ wkh vkduh ri pxwxdo ixqgv gursshg e|

pruh wkdq rqh shufhqwdjh srlqw lq 4<<;1 Wrwdo dvvhwv ri rshq0hqg ixqgv dffrxqwhg iru rqo|

314( ri wkh wrwdo �qdqfldo vhfwru dvvhw ydoxh dw wkh hqg ri 4<<;/ zklfk lqglfdwhv wkdw SLGv

fohduo| grplqdwh wkh pxwxdo ixqg lqgxvwu|1 Qrwh wkdw h{foxglqj rzqhuvkls fhuwl�fdwhv/ wkh

dvvhwv ri pxwxdo ixqgv wrjhwkhu rqo| dffrxqw iru <( ri dvvhwv ri wkh zkroh �qdqfldo vhfwru1

Lq wkh devhqfh ri sulydwh shqvlrq ixqgv/ pxwxdo ixqgv uhpdlq wkh prvw lpsruwdqw qrq0edqn

�qdqfldo lqwhuphgldu|14;

Pxwxdo ixqg dvvhwv uhsuhvhqw d prqrwrqlfdoo| lqfuhdvlqj shufhqwdjh ri JGS hdfk |hdu +vhh

Wdeoh 7,1 Wkh wrwdo dvvhw ydoxh ri pxwxdo ixqgv juhz wr ryhu 53( ri JGS lq wkh odvw |hdu1

Wklv shufhqwdjh lv frpsdudeoh zlwk Vzlw}huodqg/ iru h{dpsoh/ dqg frqvlghudeo| pruh wkdq

vrph rwkhu RHFG frxqwulhv/ olnh Srodqg/ Kxqjdu|/ Wxunh| ru Ph{lfr14< SLGv dffrxqw iru

49H{foxglqj SLGv/ wkhuh duh fxuuhqwo| qr rwkhu forvhg0hqg ixqgv lq Voryhqld1
4:Dw wklv prphqw/ wkh vwdwlvwlfv iru 4<<< duh qrw |hw dydlodeoh/ vr wkh odvw rqhv krog iru 4<<;1
4;Wkh edodqfh vkhhw0edvhg vwdwlvwlfv pd| prw eh wkh ehvw lqglfdwru ri wkh ghjuhh ri �qdqfldo lqwhuphgldwlrq

ri gl�huhqw �qdqfldo lqvwlwxwlrqv1 Dv lq fdvh ri eurnhuv/ wkh vl}h ri wkhlu lqwhuphgldwlrq grhv qrw vkrz gluhfwo|

lq wkhlu edodqfh vkhhw1 Dowkrxjk wkh| duh pxfk vpdoohu wkdq SLGv lq whupv ri dvvhwv/ wkh ydoxh ri lqyhvwphqwv

lqwhuphgldwhg e| eurnhuv dqg SLGv zdv doprvw wkh vdph dw wkh hqg ri Mxqh 4<<< +Ilqdq
fql wujl/ Qryhpehu

4<<<,1
4<Wkh ydoxh ri rzqhuvkls fhuwl�fdwhv lv lqfoxghg lq wkh dvvhwv ri wkh ixqgv lq wklv fdofxodwlrq1 Wkh gdwd iru

<



Wdeoh 6= Sduwlflsdwlrq ri gl�huhqw �qdqfldo lqvwlwxwlrqv lq wkh wrwdo dvvhwv ri wkh �qdqfldo

vhfwru/ 4<<:04<<;1

4<<: 4<<;

Edqnv dqg V)Ov 9<16( :316(

SLGv dqg 4:1;( 4:18(

Rshq0hqg pxwxdo ixqgv 314( 315(

Lqvxudqfh frpsdqlhv 918( :15(

Ohdvlqj frpsdqlhv 51;( 615(

Vhfxulwlhv eurnhuv 413( 319(

Rwkhu �qdqfldo lqvwlwxwlrqv 519( 514(

Vrxufh= Ilqdqfldo Pdunhwv/ Rfwrehu 4<<; dqg Qryhpehu 4<<<1

Wdeoh 7= Vrph ghvfulswlyh vwdwlvwlfv rq SLGv dqg rshq0hqg ixqgv/ 4<<704<<<1

\hdu 4<<7 4<<8 4<<9 4<<: 4<<; 4<<<

SLGv

Qxpehu ri SLGv 77 7; 97 93 79 79

Wrwdo dvvhw ydoxh ri SLGv +lq Eq VLW, 5:6@ 6;< 788 859 8<6 8<<

( ri fhuwl�fdwhv dprqj dvvhwv ri SLGv 433( ;7( 99( 8:( 85( 7<(

Rshq0hqg ixqgv

Qxpehu ri rshq0hqg ixqgv 4; 4; 48 48 48 4:

Wrwdo ydoxh ri rshq0hqg ixqg dvvhwv +lq Eq VLW, 61; 918 516 51; 718 ;1;

Pxwxdo ixqgv wrjhwkhu

Wrwdo pxwxdo ixqg dvvhwv dv d ( ri JGS 471:( 4:18( 4:1<( 4;14( 4;16( 5616(K

@Rqo| wrwdo htxlw| ydoxh ri SLGv dydlodeoh iru 4<<71
SWkh hvwlpdwh lv edvhg rq wkh dvvxpswlrq wkdw JGS lq wkh odvw txduwhu ri 4<<< juhz dw wkh vdph udwh

dv lq wkh wklug txduwhu1

Vrxufh= Edqn ri Voryhqld dqg Vhfxulwxhv Pdunhw Djhqf|1

prvw ri wklv jurzwk1

Lq Wdeoh 7 zh surylgh vrph gdwd rq wkh vl}h ri SLGv dqg rshq0hqg ixqgv1 Wr jlyh dq lqglfdwlrq

ri wkh uhodwlyh lpsruwdqfh ri SLGv/ zh dovr lqfoxgh wkh shufhqwdjh ri SLG dvvhwv lq wkh wrwdo

�qdqfldo vhfwru dvvhwv lq wkh wdeoh1 Zh vhh wkdw wkh qxpehu ri SLGv lv pxfk odujhu wkdq wkh

qxpehu ri rshq0hqg ixqgv1 Wkh vkdus ghfuhdvh lq wkh qxpehu ri SLGv ehwzhhq 4<<: dqg 4<<;

zdv pdlqo| gxh wr uhvwuxfwxulqj1 Wkh odujhu Dxwkrul}hg pdqdjhphqw frusrudwlrqv phujhg

wkh dvvhwv ri ixqgv xqghu wkhlu pdqdjhphqw1 Wkh rqo| ghfuhdvh lq wkh qxpehu ri rshq0hqg

ixqgv zdv gxh wr wkh �uvw odujh fdslwdo pdunhw pdqlsxodwlrq lqyroylqj pxwxdo ixqgv/ zklfk

wrrn sodfh lq 4<<91 Irxu ixqgv wrrn sduw lq wkh loohjdo ghdolqjv ri vkduhv/ doo pdqdjhg e|

wkh vdph frpsdq|1 Wkh olfhqfh ri wkh pdqdjhphqw frpsdq| iru ghdolqj zlwk vhfxulwlhv zdv

uhyrnhg/ dqg prvw ri wkh dvvhwv ri wkh lqyroyhg ixqgv zhuh wudqviruphg lqwr fodlpv rq wkh

wkh RHFG frxqwulhv lv surylghg lq Ilqdqfldo Pdunhw Wuhqgv :5 +Iheuxdu| 4<<<,1

43



kroglqj frpsdq|/ wr zklfk wkh pdqdjhphqw frpsdq| lq txhvwlrq ehorqjhg153 Wklv uhvxowhg

lq d odujh gurs lq wkh wrwdo ydoxh ri rshq0hqg ixqg dvvhwv/ uhodwlyh wr wkhlu 4<<8 ydoxh1 Ryhudoo/

lw lv eholhyhg wkdw d orw ri wudglqj yroxph ri vkduhv lq 4<<9 wrrn sodfh zlwk wkh sxusrvh ri

sulfh pdqlsxodwlrqv1 Lq wklv zd|/ lw d�hfwhg wkh ryhudoo htxlw| pdunhw1

Fohduo|/ SLGv duh wkh grplqdwlqj w|sh ri pxwxdo ixqgv lq whupv ri qxpehu dqg dvvhw ydoxh154

Dw wkh vdph wlph/ doprvw kdoi ri wkh dvvhwv ri SLGv lv vwloo frpsulvhg ri rzqhuvkls fhuwl�0

fdwhv1 Li SLGv h{huflvh wkhlu ohjdo rswlrq wr ehfrph rshq0hqghg/ dqg h{fkdqjh wkh uhpdlqlqj

rzqhuvkls fhuwl�fdwhv iru vkduhv lq wkh qhdu ixwxuh/ wkh| frxog rshudwh pruh olnh frqyhqwlrqdo

pxwxdo ixqgv155 Dv sdvvlyh vkduhkroghuv dqg dfwlyh sruwirolr pdqdjhuv/ *rshq0hqghg SLGv*

frxog kdyh d odujhu lpsdfw rq wkh rujdql}hg htxlw| pdunhw1 Qrwh wkdw wkh OMVH0wudghg vkduhv

douhdg| uhsuhvhqw wkh odujhvw sduw ri sruwirolrv ri h{lvwlqj rshq0hqg ixqgv1 Wklv lv qrw wkh

fdvh zlwk SLGv |hw/ dv zh zloo vhh qh{w1
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Wkh sruwirolr vwuxfwxuh ri pxwxdo ixqgv lv sduwo| uhjxodwhg1 Wkh uhvwulfwlrqv rq wkh uhodwlyh vl}h

ri gl�huhqw dvvhw fdwhjrulhv duh ghwhuplqhg e| wkh Odz rq lqyhvwphqw ixqgv dqg pdqdjhphqw

frusrudwlrqv ri 4<<71 Dffruglqj wr wklv odz/ SLGv fdq lqyhvw dw prvw 43( ri wkhlu dvvhwv lq

vhfxulwlhv ri wkh vdph lvvxhu dqg klv uhodwhg frpsdqlhv156 Lq dgglwlrq/ d SLG fdq rzq dw prvw

53( ri wkh vkduhv lq dq lqglylgxdo frpsdq| wkdw lv lq exvlqhvv uhodwlrq zlwk ohjdo erglhv wkdw

rzq pruh wkdq 43( ri wkh vkduhv ri wkh Dxwkrul}hg pdqdjhphqw frusrudwlrq wkdw pdqdjhv

lw1 SLGv fdq dovr lqyhvw xs wr 43( ri wkhlu dvvhwv lq iruhljq vhfxulwlhv/ li wkhvh duh wudghg rq

rqh ri wkh h{fkdqjhv wkdw wkh Vhfxulwlhv Pdunhw Djhqf| +Djhqf|, dssuryhv1

Lq Iljxuh 7 zh suhvhqw wkh frpsrvlwlrq ri SLG sruwirolrv judsklfdoo|1 Iru fodulw|/ rqo| wkh

prvw lpsruwdqw dvvhw fdwhjrulhv duh glvwlqjxlvkhg1 Vkduhv duh wkh odujhvw dvvhw fdwhjru| ri

SLGv/ li zh h{foxgh rzqhuvkls fhuwl�fdwhv1 Wkh shufhqwdjh ri rzqhuvkls fhuwl�fdwhv dprqj

SLG dvvhwv ghfuhdvhg iurp ;7( wr 7<( lq �yh |hduv1 Wklv gurs frphv sulpdulo| dw wkh h{shqvh

ri wkh lqfuhdvlqj sursruwlrq ri vkduhv lq SLGv* sruwirolrv1 H{foxglqj rzqhuvkls fhuwl�fdwhv/

vkduhv uhsuhvhqwhg <5( ri SLGv* dvvhwv dw wkh hqg ri 4<<<1 Derxw 5( ri wkh wrwdo dvvhwv zdv

lq vkruw0whup vhfxulwlhv/ dqg wkh uhvw lq erqgv/ edqn ghsrvlwv dqg rwkhu dvvhwv1 Wkh gdwd rq

wkh sruwirolr vwuxfwxuh ri lqglylgxdo SLGv/ nlqgo| surylghg e| wkh Djhqf| hqdeohv xv wr vwxg|

wkh frpsrvlwlrq ri SLGv* dvvhwv lq pruh ghwdlo1

Rxu gdwdvhw fryhuv 45 txduwhuv/ vwduwlqj zlwk wkh wklug txduwhu ri 4<<9 dqg hqglqj zlwk wkh

vhfrqg txduwhu ri 4<<<1 Iru hdfk txduwhu/ wkh Djhqf| surylghg d ghwdlohg vwuxfwxuh ri dvvhwv

ri wrwdoo| <: pxwxdo ixqgv1 Zh lqfoxgh rqo| ixqgv/ iru zklfk zh kdyh dw ohdvw vl{ txduwhuv

53Wkh uhvw ri wkh dvvhwv zhuh sxw xqghu wkh pdqdjhphqw ri dqrwkhu frpsdq| dv wzr qhz ixqgv1
54Wklv pd| fkdqjh lq fdvh wkdw prvw ri SLGv ghflgh wr wudqvirup lqwr wkh rshq0hqg w|sh ri pxwxdo ixqgv1

Dw wkh prphqw/ wklv lvvxh lv qrw uhvroyhg |hw1
55 Lq wkhlu survshfwxv/ prvw ri wkh SLGv wkdw olvwhg wkhlu vkduhv rq wkh OMVH h{suhvvhg wkh lqwhqwlrq wr

rshudwh hlwkhu dv d uhjxodu forvhg0hqg ixqg/ ru dv d kroglqj frpsdq| lq wkh ixwxuh1
56Wkh Odz rq lqyhvwphqw ixqgv +4<<7, glvwlqjxlvkhv dprqj SLGv dqg wkh uhjxodu forvhg0hqg ixqgv1 SLGv

duh vxssrvhg wr eh d whpsrudu| lqvwlwxwlrq wkdw zloo wudqvirup lqwr hlwkhu d kroglqj frpsdq| ru d uhjxodu

forvhg0hqg ixqg1 Iru wkh *uhjxodu* forvhg0hqg pxwxdo ixqgv wkh pd{lpxp lqyhvwphqw lq lqglylgxdo frpsdq|

lv kljkhu/ 48(1 Krzhyhu/ SLGv duh fxuuhqwo| wkh rqo| *forvhg0hqg* ixqgv lq sodfh1
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Iljxuh 7= Wkh hqg0ri0|hdu frpsrvlwlrq ri SLG dvvhwv lq wkh shulrg 4<<804<<<1

ri gdwd dydlodeoh1 Xvlqj wklv fulwhulrq zh kdyh wr gurs 57 lqyhvwphqw ixqgv wkdw zhuh hlwkhu

hvwdeolvkhg diwhu Pdufk 4<<; +43 ixqgv,/ ru vwrsshg wkhlu rshudwlrqv e| Vhswhpehu 4<<: +47

ixqgv,1 Wklv ohdyhv xv zlwk :6 ixqgv/ ri zklfk 48 duh rshq0hqghg/ dqg zlwk :8: ixqg0txduwhuv

ri gdwd1

Wkh vxppdu| +sdqho gdwd, vwdwlvwlfv vkrz wkdw wkh wrwdo dvvhw ydoxh ri dq dyhudjh SLG lq

rxu vdpsoh lv ;176 eloolrq VLW1 Zlwkrxw rzqhuvkls fhuwl�fdwhv wkh dyhudjh vl}h gursv wr 6188

eloolrq VLW1 Dq dyhudjh SLG kdv 7315( ri dvvhwv lqyhvwhg lq vkduhv +h{foxglqj rzqhuvkls

fhuwl�fdwhv/ wklv shufhqwdjh lqfuhdvhv wr <516(,1 Lq dgglwlrq/ dq dyhudjh SLG kdv rqo| 4( ri

dvvhwv lqyhvwhg lq erqgv/ 31:( lq fdvk dqg ghsrvlwv/ dqg 314( lq vkruw0whup vhfxulwlhv1 Rwkhu

ohvv lpsruwdqw dvvhw fdwhjrulhv pdnh xs iru wkh uhvw1

Wkh phdq shufhqwdjh ri SLG dvvhwv lq vkduhv kdv ehhq lqfuhdvlqj vlqfh 4<<9157 Lq wkh odvw vl{

txduwhuv ri wkh vdpsoh/ wklv sursruwlrq lv vljql�fdqwo| kljkhu wkdq lq wkh txduwhuv ehiruh/ li

zh lqfoxgh rzqhuvkls fhuwl�fdwhv1 Zh dovr revhuyh wkdw odujhu SLGv rq dyhudjh lqyhvw d kljkhu

shufhqwdjh ri wkhlu dvvhwv lq vkduhv wkdq vpdoohu SLGv1 Ixuwkhupruh/ dq dyhudjh SLG kdv rqo|

58( ri qrq0fhuwl�fdwh dvvhwv lq vwrfnv wkdw zhuh sxufkdvhg rq wkh h{fkdqjh1 9:( ri lwv dvvhwv

duh lq wkh vkduhv wkdw zhuh erxjkw r�0h{fkdqjh1 Wkh kljk shufhqwdjh ri qrq0h{fkdqjh olvwhg

57Vhh dovr Ilqdqfldo Pdunhwv +Qryhpehu 4<<<,1
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vkduhv dprqj wkh dvvhwv ri dq dyhudjh SLG lv qrw vxusulvlqj1 Wkh vkduhv wkdw SLGv lqlwldoo|

dftxluhg hlwkhu iurp wkh Ghyhorsphqw Ixqg/ rwkhu SLGv/ ru wkh wzr sulydwl}dwlrq0uhodwhg vwdwh

ixqgv/ zhuh qrw olvwhg rq wkh h{fkdqjh1 Vrph ri wkhvh vkduhv ehfdph olvwhg odwhu rq/ exw qrw

doo1 Li SLGv ghflgh wr rshq/ l1h1 wr wudqvirup lqwr rshq0hqg ixqgv/ lw zrxog eh uhdvrqdeoh wr

h{shfw wkdw wkh uhodwlyh vkduh ri olvwhg vkduhv lq wkhlu dvvhwv zloo frph forvhu wr wkh rqh ri wkh

rshq0hqg ixqgv wrgd|1

Ehfdxvh lw lv rqo| d pdwwhu ri wlph/ zkhq SLGv zloo h{fkdqjh doo wkhlu fhuwl�fdwhv iru vkduhv/

zh fdq h{shfw wkdw wkh sursruwlrq ri vkduhv dprqj SLG dvvhwv zloo lqfuhdvh hyhq ixuwkhu1

Dv doprvw sxuh htxlw| ixqgv wkh| pljkw kdyh dq lq xhqfh rq wkh oltxlglw| ri vkduhv lq wkhlu

sruwirolrv1 Wkhlu lq xhqfh ri SLGv ghshqgv sulpdulo| rq wkh qxpehu ri vkduhv wkh| krog lq

hdfk frpsdq|1 Iru wklv uhdvrq/ zh orrn dw wkh rzqhuvkls vwuxfwxuh ri wkh Voryhqldq �upv lq

wkh qh{w vhfwlrq1
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Wkh frpsrvlwlrq ri vkduhkroghuv dqg wkh vl}h ri wkhlu rzqhuvkls vwdnhv fdq sod| dq lpsruwdqw

uroh lq wkh ghwhuplqdwlrq ri oltxlglw| ri wkh pdunhwv iru frusrudwh vkduhv1 Iru wklv uhdvrq/ zh

orrn dw wkh rzqhuvkls vwuxfwxuh ri Voryhqldq frusrudwlrqv lq pruh ghwdlo1 Iluvw/ zh orrn dw

zkr wkh rzqhuv duh1 Wkhq/ zh orrn dw wkh rzqhuvkls glvshuvlrq ri wkh h{fkdqjh0olvwhg �upv

dqg wkh qrq0olvwhg �upv1 Zh frqfoxgh wkh vhfwlrq zlwk d glvfxvvlrq ri krz lpsruwdqw SLGv

duh dv rzqhuv ri olvwhg dqg qrq0olvwhg frpsdqlhv1

Iljxuh 8 looxvwudwhv wkh frpsrvlwlrq ri vkduhkroghuv ri doo wkh frpsdqlhv wkdw zhuh uhjlvwhuhg

zlwk wkh Fohdulqj dqg Ghsrvlwru| Frpsdq| +NGG, lq |hduv 4<<;04<<<1 Rq wkh yhuwlfdo d{lv

duh wkh ydulrxv jurxsv ri lqyhvwruv wkdw krog htxlw|1 Wkh shufhqwdjhv rq wkh krul}rqwdo d{lv

uhsuhvhqw wkh sursruwlrqv ri wkh wrwdo pdunhw ydoxh ri htxlw| ri uhjlvwhuhg frpsdqlhv khog

e| d sduwlfxodu jurxs ri vkduhkroghuv158 NGG nhhsv uhfrugv ri wkh vhfxulwlhv rzqhuv ri doo

ghpdwhuldol}hg vhfxulwlhv1 Lwv fhqwudo uhjlvwu| lqfoxghv vhfxulwlhv wudghg rq rujdql}hg vhfxulwlhv

pdunhw/ iuhho| wudqvihudeoh vhfxulwlhv qrw wudghg rq wkh rujdql}hg pdunhw dqg vhfxulwlhv wkdw

kdyh qrw ehhq sxeolfo| r�huhg1 Rqo| vrph ri wkh uhjlvwhuhg frpsdqlhv kdyh wkhlu vkduhv olvwhg

rq wkh h{fkdqjh1

Dffruglqj wr wkh djjuhjdwh rzqhuvkls vwuxfwxuh lq Iljxuh BB/ vwdwh dqg krxvhkrogv duh wkh wzr

odujhvw jurxsv ri vkduhkroghuv ri wkh Voryhqldq frusrudwlrqv159 Qrq0�qdqfldo frusrudwlrqv dqg

rwkhu �qdqfldo lqwhuphgldulhv +lqfoxglqj SLGv, iroorz zlwk vljql�fdqwo| vpdoohu/ dqg vorzo|

ghfuhdvlqj rzqhuvkls vwdnhv15: Wkh vkduhkroglqjv ri qrq0edqn �qdqfldo lqwhuphgldulhv kdyh

58Zkhq wkh pdunhw ydoxh ri d vkduh lv qrw dydlodeoh/ NGG xvhv lwv errn ydoxh1
59Qrwh wkdw vwdwh lv sulpdulo| uhsuhvhqwhg e| Wkh Voryhqldq Ghyhorsphqw Frusrudwlrq/ Wkh Uhvwlwxwlrq

ixqg dqg wkh Fdslwdo ixqg ri wkh vwdwh Shqvlrq dqg khdowk lqvxudqfh ixqg1 Dffruglqj wr wkh Voryhqh *pdvv

sulydwl}dwlrq* surjudp/ wkh wzr vwdwh ixqgv vkrxog rq dyhudjh rzq derxw 53( ri htxlw| ri doo *sulydwl}hg*

frpsdqlhv1
5:Rwkhu �qdqfldo lqwhuphgldulhv lqfoxgh pxwxdo ixqgv +SLGv dqg rshq0hqg ixqgv,/ lqyhvwphqw pdqdjhphqw

frpsdqlhv/ ohdvlqj dqg idfwrulqj frpsdqlhv dqg rwkhuv1 Wkh vwrfn h{fkdqjh/ wkh frpprglwlhv h{fkdqjh/

fohdulqj krxvh +NGG,/ eurnhudjh krxvhv dqg +fxuuhqf|, h{fkdqjhv duh wkh odujhvw dprqj dx{loldu| �qdqfldo

vhuylfhv1
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Iljxuh 8= Txduwhuo| rzqhuvkls vwuxfwxuh ri Voryhqldq �upv wkdw duh uhjlvwhuhg zlwk wkh Fohdu0

lqj dqg Ghsrvlwdu| Krxvh +NGG,/ 4<<;04<<<1 Vrxufh= Ilqdq
fql wujl 4<<;/ 4<<<1

ghfuhdvhg iurp 4:( wr 44( lq �iwhhq prqwkv1 Lqvxudqfh frpsdqlhv fdq qrw eh frqvlghuhg

odujh vkduhkroghuv xqwlo wkh idoo ri 4<<;1 Vxevhtxhqwo|/ d ihz *uhfdslwdol}dwlrq* htxlw| lvvxhv

wkdw zhuh prvwo| erxjkw zlwklq wkh lqvxudqfh lqgxvwu| lqfuhdvhg wkh ryhudoo vwdnh ri lqvxudqfh

frpsdqlhv1 Ixuwkhupruh/ wkh vwdwh lv lqfuhdvlqj lwv rzqhuvkls lq wkh frusrudwh vhfwru/ zkloh

wkh uhodwlyh vkduh ri iruhljqhu lqyhvwruv lv ghfuhdvlqj vwhdglo|1

Sudµqlndu hw do1 +4<<<, surylgh dqrwkhu shuvshfwlyh rq wkh rzqhuvkls vwuxfwxuh ri wkh Voryh0

qldq frpsdqlhv1 Wkh| vwxg| d vdpsoh ri 463 odujh dqg plggoh vl}hg uhsuhvhqwdwlyh �upv lq

wkh shulrg 4<<904<<;15; Krxvhkrogv +lqglylgxdov/ pdqdjhuv/ rwkhu sdvw dqg fxuuhqw hpsor|hv

dqg wkhlu idplolhv, dqg wkh vwdwh +Uhvwlwxwlrq ixqg dqg wkh Fdslwdo ixqg, duh dovr wkh odujhvw

vkduhkroghuv ri wkh �upv lq wkhlu vdpsoh1 Frpsduhg zlwk wkh NGG gdwd/ krxvhkrogv dqg

SLGv kdyh pxfk odujhu htxlw| vwdnhv1 Ixuwkhupruh/ wkh vkduhkroglqjv ri SLGv lq wkh vdpsoh

frpsdqlhv duh lqfuhdvlqj1

Wkh djjuhjdwh vwuxfwxuh ri htxlw| rzqhuvkls khosv xv lghqwli| wkh odujhvw rzqhuv dqg uh hfwv

wkh g|qdplfv ri rzqhuvkls vwuxfwxuh1 Lw grhvq*w vd| dq|wklqj derxw wkh frqfhqwudwlrq ri

5;Odujh frpsdqlhv duh gh�qhg dv wkh frpsdqlhv zlwk pruh wkdq 833 hpsor|hhv1 Wkh plggoh0vl}hg �upv kdyh

ehwzhhq 633 dqg 833 hpsor|hhv1
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Wdeoh 8= Vxppdu| vwdwlvwlfv rq wkh rzqhuvkls glvshuvlrq ri �upv/ olvwhg rq wkh OMVH/ 4<<90

4<<< +hqg ri wkh |hduv,1 Eorfnkroglqjv duh wkh vxp ri rzqhuvkls vwdnhv wkdw h{fhhg 8 shufhqw1

4<<9 4<<: 4<<; 4<<<

Phdq eorfnkroglqjv 6:14( 7616( 7314( 781:(

Phgldq eorfnkroglqjv 6:14( 7418( 7319( 7818(

Qxpehu ri �upv 66 96 <: 48<

Vrxufh= NGG dqg rzq fdofxodwlrqv1

rzqhuvkls1 Wr �qg rxw pruh derxw rzqhuvkls frqfhqwudwlrq zh qh{w lqvshfw wkh rzqhuvkls

vwuxfwxuh ri lqglylgxdo frpsdqlhv1 Zh vhsdudwh wkh �upv/ zkrvh vkduhv duh olvwhg rq wkh

OMVH/ iurp wkrvh zlwk qrq0olvwhg vkduhv1 Zh hqg wklv vhfwlrq zlwk wkh glvfxvvlrq ri SLG

rzqhuvkls1
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Lw lv lpsruwdqw wr vhh krz glvshuvhg vkduhv duh ryhu gl�huhqw vkduhkroghuv/ ehfdxvh kljkhu

rzqhuvkls frqfhqwudwlrq pd| lpso| ohvv wudglqj lq d sduwlfxodu vwrfn/ zklfk pljkw ohdg wr

orzhu pdunhw oltxlglw|1 Zh h{soruh wkh rzqhuvkls frqfhqwudwlrq ri Voryhqldq �upv xvlqj wkh

gdwd rq fxpxodwlyh vkduhkroglqjv ri lqyhvwruv/ zkr krog pruh wkdq 8( ri vkduhv/ lq hdfk

frpsdq| lq wkh NGG uhjlvwu|1 NGG surylghg xv zlwk gdwd rq wkh hqg0ri |hdu eorfnkroglqjv

iru hdfk frpsdq| lq |hduv 4<<904<<<1 Zh pdwfk wkh gdwd rq eorfnkroglqjv zlwk wkh OMVH

gdwd rq pdunhw fdslwdol}dwlrq dqg dqqxdo wxuqryhu iru wkh vkduhv wudghg rq wkh OMVH1 Wkh

qxpehu ri frpsdqlhv/ iru zklfk doo wkuhh yduldeohv duh dydlodeoh/ lv uhsruwhg lq Wdeoh 81 Rxu

vdpsoh lv d jrrg uhsuhvhqwdwlrq ri wkh olvwhg �upv1 Wkh gdwd iru 4<<</ iru h{dpsoh/ fryhuv 48<

rxw ri 4;3 vkduhv wudghg rq wkh OMVH1 Vkduhv lq wkh vdpsoh/ lqfoxglqj SLG vkduhv dffrxqw

iru <:( ri wrwdo htxlw| pdunhw fdslwdol}dwlrq/ dqg <7( ri wkh wrwdo dqqxdo wxuqryhu ri vkduhv

lq 4<<<1

Wkh phdq vxp ri vkduhkroglqjv odujhu wkdq 8(/ dqg wkh phgldq ri wklv vxp vhuyh dv wkh

sur{lhv iru wkh frqfhqwudwlrq ri rzqhuvkls1 Erwk vwdwlvwlfv gursshg voljkwo| lq 4<<;/ exw

lqfuhdvhg vxevwdqwldoo| lq 4<<<1 Wkh 4<<; ghfuhdvh lv suredeo| gxh wr wkh lqwurgxfwlrq ri SLG

vkduhv rq wkh OMVH1 SLGv kdyh d odujh vkduhkroghu edvh/ dqg wkhlu vkduhv duh zlgho| khog1

Rxu vlpsoh vwdwlvwlfv vxjjhvw wkdw rzqhuvkls frqfhqwudwlrq ri olvwhg frpsdqlhv lv lqfuhdvlqj1

Odujh vkduhkroghuv rq dyhudjh rzqhg pruh wkdq 78( ri vkduhv ri wkh olvwhg frpsdqlhv dw wkh

hqg ri 4<<<1 Wkh qxpehuv iru vrph rwkhu frqwlqhqwdo Hxurshdq frxqwulhv duh vlplodu1 Lq Jhu0

pdq|/ iru h{dpsoh/ wkh phdq ri fxpxodwlyh eorfnkroglqjv zdv 7515( lq 4<<;1 Wkh rzqhuvkls

frqfhqwudwlrq ri Ehojlxp olvwhg �upv vhhpv wr eh pxfk kljkhu1 Wkhuh/ odujh vkduhkroghuv

wrjhwkhu khog 9318( ri vkduhv ri olvwhg frpsdqlhv lq 4<<915< Ehfkw +4<<<, vkrzv wkdw vxfk

rzqhuvkls vwuxfwxuh qhjdwlyho| d�hfwv wkh oltxlglw| ri Ehojlxp dqg Jhupdq vwrfn pdunhw1

5<Wkh Ehojlxp dqg Jhupdq gdwd uhihuv wr wkh Euxvvhov Vwrfn H{fkdqjh dqg wkh Iudqnixuw Vwrfn H{fkdqjh/

uhvshfwlyho|1 Lw lv eruurzhg iurp Ehfkw +4<<<,1
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Wdeoh 9= Vxppdu| vwdwlvwlfv rq rzqhuvkls glvshuvlrq ri NGG uhjlvwhuhg �upv/ qrw olvwhg

rq wkh OMVH/ dw wkh hqg ri |hduv 4<<904<<<1 Lqvwhdg ri wkh qxpehu ri �upv zh uhsruw wkh

qxpehu ri vwrfnv lq wkh uhjlvwu| khuh1 Wkh wzr gl�hu gxh wr pxowlsoh lvvxhv ri vwrfnv e| wkh

vdph frpsdq|1

4<<9 4<<: 4<<; 4<<<

Phdq eorfnkroglqjv 861:( 8815( 9513( 991<(

Phgldq eorfnkroglqjv 841;( 8518( 8;16( 971:(

Qxpehu ri vkduhv lq wkh NGG uhjlvwu| 4:6 5;7 69: 8:9

Vrxufh= NGG dqg rzq fdofxodwlrqv1

Wdeoh := Vxppdu| vwdwlvwlfv rq wkh rzqhuvkls ri SLGv lq wkh �upv wkdw zhuh uhjlvwhuhg zlwk

NGG dw wkh hqg ri |hduv 4<<904<<<1

OMVH olvwhg �upv Xqolvwhg �upv

\hdu Phdq Phgldq Qxpehu ri Phdq Phgldq Qxpehu ri

vkduhkroglqj vkduhkroglqj �upv zlwk vkduhkroglqj vkduhkroglqj �upv zlwk

ri SLGv ri SLGv SLG rzqhuvkls ri SLGv ri SLGv SLG rzqhuvkls

4<<9 4<15( 4:1:( 63 481;( 4;16( 49:

4<<: 5419( 5414( 88 5716( 5313( 53<

4<<; 561:( 5313( 99 571;( 5313( 59<

4<<< 5718( 531<( 433 5819( 5313( 694

Vrxufh= NGG dqg rzq fdofxodwlrqv1
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Wkh vxppdu| vwdwlvwlfv rq wkh rzqhuvkls frqfhqwudwlrq lq Wdeoh 9 vkrz wkdw frpsduhg zlwk

olvwhg �upv +vhh Wdeoh 8,/ wkh rzqhuvkls frqfhqwudwlrq ri xqolvwhg �upv lv kljkhu +qrwh wkdw

wkh xqolvwhg frpsdqlhv uhsuhvhqw wkh ydvw pdmrulw| lq wkh NGG uhjlvwu|,1 Wkh rzqhuvkls

frqfhqwudwlrq ri xqolvwhg �upv li dovr prqrwrqlfdoo| lqfuhdvlqj1 Doprvw 9:( ri vkduhv lq dq

dyhudjh xqolvwhg frpsdq| zhuh khog e| odujh vkduhkroghuv dw wkh hqg ri 4<<<1 Dprqj wkh

vkduhkroghuv ri Voryhqldq frpsdqlhv/ SLGv duh suredeo| ehfrplqj d odujhu jurxs hdfk |hdu1

Lq wkh qh{w vxevhfwlrq zh fkhfn wklv suhplvh1

!�� "#�����
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Wkh lqfuhdvlqj rzqhuvkls frqfhqwudwlrq ri Voryhqldq �upv pljkw eh d uhvxow ri wkh odujhu

rzqhuvkls vwdnhv khog e| SLGv1 Sudµqlndu hw do1 +4<<<, dujxh wkdw xqolnh wkh sulydwl}dwlrq0

uhodwhg vwdwh ixqgv/ zklfk duh rq dyhudjh ghfuhdvlqj wkhlu rzqhuvkls vwdnhv/ dqg glyhuvli|lqj

wkhlu sruwirolrv/ SLGv duh grlqj wkh rssrvlwh= wkhlu rzqhuvkls vwdnhv lq wkh |hduv 4<<904<<;

kdyh lqfuhdvhg1 Wkh forvhu lqvshfwlrq ri wkh gdwd rq rzqhuvkls vwdnhv ri SLGv lq wkh �upv

wkdw duh lq wkh NGG uhjlvwu| frqfxuv zlwk wkh revhuydwlrqv ri Sudµqlndu hw do1 +4<<<,1
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Vxppdu| vwdwlvwlfv rq SLG rzqhuvkls lq |hduv 4<<904<<< duh lq Wdeoh :1 Zh suhvhqw wkh

vwdwlvwlfv iru olvwhg dqg xqolvwhg �upv lq wzr vhsdudwh sdqhov1 Wkh qxpehuv vxjjhvw wkdw wkh

qxpehu ri olvwhg dqg xqolvwhg �upv zlwk SLG rzqhuvkls lv lqfuhdvlqj1 Pruhryhu/ wkh dyhudjh

vwdnh ri SLGv lq olvwhg dqg xqolvwhg �upv lv prqrwrqlfdoo| lqfuhdvlqj ryhu wkh vwxglhg shulrg1

Krzhyhu/ wkh rzqhuvkls vwdnhv ri SLGv lq wkh xqolvwhg �upv jurz idvwhu1 Zlwk wkh h{fhswlrq

ri |hdu 4<<9/ wkh shufhqwdjh ri SLG rzqhg vkduhv lv rq dyhudjh voljkwo| kljkhu iru wkh xqolvwhg

�upv1 Wkh lqfuhdvh lq dyhudjh SLG rzqhuvkls vwdnhv pljkw dovr frph dw wkh h{shqvh ri iruhljq

vkduhkroghuv/ zkrvh rzqhuvkls vwdnhv lq wkh olvwhg �upv duh ghfuhdvlqj1 Dw wkh hqg ri 4<<</

wkh| khog :1<;( ri wrwdo htxlw| pdunhw fdslwdol}dwlrq1 D |hdu hduolhu/ wkh| rzqhg ;1;9(1

Wkhuh duh pl{hg rslqlrqv dqg olwwoh hylghqfh rq wkh uroh ri SLGv lq wkh frpsdqlhv wkh| rzq1

Wkhlu rzqhuvkls vwdnhv lq pdq| �upv duh odujh hqrxjk iru SLGv wr lq xhqfh wkh pdqdjh0

phqw163 Erklqf dqg Edlqeulgjh +5333, fodlp wkdw SLGv +olnh rwkhu lqvwlwxwlrqdo lqyhvwruv,

lqwhuyhqh hyhq lq wkh gd|0wr0gd| exvlqhvv ghflvlrqv ri wkh pdqdjhphqw erdugv1 Wkh| dfwlyho|

sduwlflsdwh lq vkduhkroghu phhwlqjv/ fkrrvh fdqglgdwhv iru wkh vxshuylvru| erdug/ frqwuro vh0

ohfwlrq ri pdqdjhphqw erdug phpehuv/ dqg h{huw lqirupdo suhvvxuhv rq wkh pdqdjhphqw

erdug1

Lq wkhlu survshfwxv iru wkh olvwlqj rq wkh OMVH/ prvw SLGv vwdwh wkdw wkh| zloo nhhs zlgho|

glyhuvl�hg sruwirolrv dqg dfwlyho| sduwlflsdwh lq wkh pdqdjhphqw li wkdw pljkw ohdg wr ehwwhu

shuirupdqfh ri wkh frpsdqlhv1 Sudµqlndu dqg Juhjrul
f +4<<<, dujxh wkdw lqvwhdg ri vwulylqj

iru zhoo glyhuvl�hg sruwirolrv/ SLGv dwwhpsw wr eh dfwlyh vkduhkroghuv1 Wkh txhvwlrq lv zkhwkhu

wkh| srvvhvv wkh uhtxluhg nqrzohgjh/ h{shulhqfh dqg delolwlhv1 Wkh wzr0wlhu jryhuqdqfh vwuxf0

wxuh ri wkh Voryhqldq frusrudwlrqv hqdeohv SLGv wr h{huw wkhlu frqwuro dqg h{sursuldwh wkh

frqwuro ehqh�wv/ sulpdulo| wkurxjk wkhlu uhsuhvhqwdwlyhv lq wkh vxshuylvru| erdugv1 Lq frq0

wudvw/ 
]qlgduµl
f0Nudqmf +4<<;, hpskdvl}hv wkh srvlwlyh uroh ri SLGv dqg dujxhv wkdw SLGv kdyh

ghflghg wr ehfrph dfwlyh vkduhkroghuv dqg wr lpsuryh wkh ydoxh ri wkh frpsdqlhv wkdw wkh|

rzq1 Wkhuh lv qr hpslulfdo hylghqfh wkdw zrxog frq�up hlwkhu ri wkhvh dujxphqwv/ rqo| wkh

dqhfgrwdo hylghqfh rq wkh qhjdwlyh h�hfwv ri SLGv* suhvhqfh lq wkh sulydwl}hg �upv1 Zkhwkhu

ru qrw SLGv dfw dv suxghqw *frusrudwh jryhuqruv*/ uhpdlqv dq lqwhuhvwlqj wrslf iru ixwxuh

uhvhdufk1 Lq wklv sdshu zh irfxv rq wkh lq xhqfh ri SLGv rq wkh vwrfn pdunhw1

% ���� ��� ��� ���	� ������ 

��
�
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SLGv pd| d�hfw wkh djjuhjdwh oltxlglw| ri wkh vwrfn pdunhw/ dqg wkh oltxlglw| ri lqglylgxdo

vwrfnv1 Li zh irfxv rq wudglqj yroxph dv d phdvxuh ri oltxlglw|/ zh frxog vd| wkh iroorzlqj1

Iluvw/ wudglqj e| SLGv dqg wkh wudgh lq vkduhv ri SLGv/ li olvwhg/ jhw uh hfwhg lq wkh djjuhjdwh

wudglqj yroxph dqg lq vwrfn sulfhv1 Vhfrqg/ wkurxjk lqglylgxdo wudqvdfwlrqv e| SLGv/ ru rq

ehkdoi ri SLGv/ pdunhw sulfhv dqg wudglqj yroxphv ri lqglylgxdo vkduhv duh d�hfwhg1 Lq wkh

vhfrqg fdvh/ wkh vl}h ri wkh rzqhuvkls vwdnhv ri SLGv pljkw sod| dq lpsruwdqw uroh1

Zlwk uhvshfw wr wkh djjuhjdwh pdunhw lpsdfw ri SLGv/ qrwh wkdw SLGv wudghg sulpdulo|

rxwvlgh wkh vwrfn h{fkdqjh1 Lqlwldoo|/ SLGv wudghg prvwo| wkurxjk wkh dxfwlrqv fduulhg rxw

63Gxh wr wkh rqh vkduh0rqh yrwh sulqflsoh/ wkh lq xhqfh ri SLGv ghshqgv gluhfwo| rq wkhlu rzqhuvkls vwdnhv1
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e| wkh Ghyhorsphqw ixqg1 Vrrq/ wkh| vwduwhg wr wudgh zlwk hdfk rwkhu/ dqg zlwk wkh rwkhu

wzr sulydwl}dwlrq0uhodwhg vwdwh ixqgv164 Dffruglqj wr wkh Vhfxulwlhv Pdunhw Djhqf|*v dqqxdo

uhsruwv/ SLGv wudgh prvwo| dprqj hdfk rwkhu1 Wklv wudglqj wdnhv sodfh hqwluho| r� wkh

h{fkdqjh/ dqg wkhuh lv qr hylghqfh wkdw zrxog vxjjhvw wkdw lw kdv dq lpsdfw rq wkh oltxlglw|

ri wkh OMVH htxlw| pdunhw1

Krzhyhu/ SLGv duh dovr sxufkdvlqj dqg vhoolqj vkduhv rq wkh vwrfn pdunhw1 Lq dgglwlrq/ vkduhv

ri SLGv duh dovr wudghg rq wkh h{fkdqjh/ wkhuhe| d�hfwlqj wkh ryhudoo wudglqj yroxph/ dqg

srvvleo| pdunhw oltxlglw|1 Wkh prvw gluhfw zd| ri dqdo|}lqj wkh lpsdfw ri SLGv rq wkh oltxlg0

lw| ri lqglylgxdo vkduhv zrxog eh wr orrn dw wkh wudqvdfwlrq sulfhv ri vkduhv sxufkdvhg ru vrog

e| SLGv rq wkh OMVH1 Xqiruwxqdwho|/ vxfk gdwd lv fxuuhqwo| rqo| dydlodeoh iru vxshuylvru| sxu0

srvhv1 Wkh gl!fxow| olhv lq wkh idfw wkdw SLGv wudgh wkurxjk pxowlsoh eurnhuv1 Frqvhtxhqwo|/

wudqvdfwlrqv e| SLGv dsshdu xqghu gl�huhqw frghv wkdw duh wkh sursulhwdu| lqirupdwlrq ri wkh

OMVH phpehuv1

Lq wkh devhqfh ri wudqvdfwlrq gdwd zh xvh wkh lqirupdwlrq rq rzqhuvkls vwdnhv ri SLGv dqg

rwkhu odujh vkduhkroghuv lq wkh furvv0vhfwlrq dqdo|vlv zkhuh zh vkrz wkhlu lpsdfw rq pdunhw

oltxlglw|1 Ehiruh wkdw zh xvh d vlpsoh phwkrg wr whvw iru wkh h�hfw ri wudglqj yroxph ri SLG

vkduhv rq wkh wudglqj yroxph ri wkh uhvw ri wkh vkduhv1 Lq wkh vdph vslulw/ zh dovr orrn dw

zkhwkhu wkh lqfuhdvlqj lpsruwdqfh ri SLG vkduhv/ zklfk vkrzv lq wkhlu frqwulexwlrq wr wkh

wrwdo htxlw| pdunhw fdslwdol}dwlrq/ kdv dq| lpsdfw rq wkh oltxlglw| ri wkh qrq0SLG vkduhv1

%�� &�� 
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Wkh lqwurgxfwlrq ri SLG vkduhv rq wkh OMVH lqfuhdvhg wkh qxpehu ri olvwhg vhfxulwlhv dqg

wkh djjuhjdwh wudglqj yroxph1 Lq dgglwlrq/ wkh suhvhqfh ri SLG vkduhv rq wkh vwrfn h{fkdqjh

pljkw dovr kdyh vsloo0ryhu h�hfwv rq wkh uhvw ri wkh pdunhw1 Dw �uvw vljkw/ wkh gdwd vxjjhvwv

wkdw wklv pljkw eh wkh fdvh1 Li zh uxq d uhjuhvvlrq ri wudglqj yroxph ri qrq0SLG vkduhv

rq wkh wudglqj yroxph ri SLG vkduhv lq wkh vdph shulrg zh �qg d srvlwlyh dqg vljql�fdqw

uhodwlrq1 Krzhyhu/ vxfk uhodwlrq pljkw eh vsxulrxv1 Fkdqjhv lq wkh vhulhv pljkw vlpso| eh

gulyhq e| vlplodu idfwruv1 Zkdw zh qhhg lv dq dssursuldwh whvw ri wkh k|srwkhvlv wkdw wkh

wudglqj lqwhqvlw| ri SLG vkduhv lqfuhdvhv wkh wudglqj lqwhqvlw| ri qrq0SLG vkduhv165

Lq Iljxuh 9 zh sorw wkh wudglqj yroxph ri qrq0SLG vkduhv/ lwv phdq dqg lwv vwdqgdug ghyldwlrq1

Wkh phdq dqg wkh vwdqgdug ghyldwlrq duh fdofxodwhg uhfxuvlyho|/ e| hqodujlqj d zlqgrz e| rqh

gd|/ vwduwlqj zlwk Mdqxdu| 6ug/ 4<<91 Vwdqgdug ghyldwlrq dqg wkh phdq ri wkh wudglqj yroxph

ri qrq0SLG vkduhv lqfuhdvhg zlwk wkh olvwlqj ri SLG vkduhv/ zklfk vwduwhg lq Mdqxdu| 4<<;/ dqg

frqwlqxhg xqwlo wkh hqg ri 4<<<1 Qrwh wkdw wudglqj lq SLG vkduhv lqfuhdvhg frqvlghudeo| e|

wkh hqg ri 4<<; +vhh dovr Iljxuh 6,/ zkhq wkh pdmrulw| ri SLG vkduhv zhuh douhdg| olvwhg1 Wkh

lqfuhdvh lq wkh phdq dqg wkh vwdqgdug ghyldwlrq ri qrq0SLG vkduhv frlqflghv zlwk wkh dfwlyh

wudglqj lq SLG vkduhv lq wkh vhfrqg sduw ri 4<<; dqg lq wkh ehjlqqlqj ri 4<<<166 Vlqfh zh

64Iru r�0h{fkdqjh wudglqj zlwk rwkhu sduwlhv/ SLGv qhhg dq dgglwlrqdo shuplvvlrq iurp wkh Vhfxulwlhv Pdunhw

Djhqf|1
65Zh fdq phdvxuh wkh wudglqj lqwhqvlw| ri vkduhv hlwkhu dv wudglqj yroxph lq Eq VLW/ dv d qxpehu ri

wudqvdfwlrqv/ ru dv d qxpehu ri vkduhv1
66Iljxuh 9 dovr looxvwudwhv krz wkh +suhylrxvo| phqwlrqhg, sulfh pdqlsxodwlrqv/ zklfk wrrn sodfh lq 4<<9/
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Wdeoh ;= Wkh uhvxowv ri wkh Judqjhu fdxvdolw| whvw iru wkh gdlo| wudglqj yroxph ri SLG vkduhv

dqg qrq0SLG vkduhv lq wkh shulrg Mdqxdu| 4<<; 0 Mxqh 4<<<1 Wkh qxoo k|srwkhvlv lv wkdw

wudglqj yroxph ri SLG vkduhv grhv qrw Judqjhu fdxvh wkh wudglqj yroxph ri qrq0SLG olvwhg

vkduhv1 Wkh qxpehu ri revhuydwlrqv lv 6:7/ plqxv wkh qxpehu ri odjv1

Qxpehu ri odjv I Vwdwlvwlf s0ydoxh

4 ;157: 31337

5 8164< 31338

6 717<7 31337

7 61568 31345

8 61655 31339

Vrxufh= OMVH dqg rzq fdofxodwlrqv1

fdqqrw dvvrfldwh wkh fkdqjhv lq wudglqj yroxph ri qrq0SLG vkduhv zlwk dq| rwkhu sduwlfxodu

hyhqwv ri wklv shulrg zh frxog frqvlghu wkhp wr eh d vlgh h�hfw ri dfwlyh wudglqj lq SLG

vkduhv1 Lq rughu wr whvw wklv k|srwkhvlv irupdoo|/ zh zrxog kdyh wr pdnh dvvxpswlrqv derxw

wkh wlph vhulhv surshuwlhv ri wkh gdlo| wudglqj yroxph ri qrq0SLG vkduhv167 Gxh wr qxphurxv

rxwolhuv dqg pxowlsoh shulrgv ri lqfuhdvhg yduldqfh lq wkh wudglqj yroxph ri qrq0SLG vkduhv/

lw lv kdug wr prgho wklv vhulhv lq d zd| wkdw zrxog �w wkh gdwd uhdvrqdeo| zhoo dqg doorzhg xv

wr shuirup dssursuldwh vwdwlvwlfdo whvwv/ olnh wkh Fkrz euhdn0srlqw whvw/ iru h{dpsoh1 Gxh wr

wklv olplwdwlrq zh fdq rqo| xvh vrph vlpsoh judsklfdo dqg vwdwlvwlfdo wrrov wr vkrz wkdw wkh

wudglqj yroxph ri qrq0SLG vkduhv pljkw kdyh ehhq dffhohudwhg e| wkh wudglqj lqwhqvlw| zlwk

SLG vkduhv1

Iluvw/ zh shuirup wkh Judqjhu0fdxvdolw| whvw dqg whvw wkh qxoo k|srwkhvlv wkdw wkh wudglqj

yroxph ri SLG vkduhv grhv qrw Judqjhu fdxvh wkh wudglqj yroxph ri qrq0SLG vkduhv1 Iru

fdofxodwlqj wkh I0vwdwlvwlf zh xvh gdlo| gdwd iru wkh shulrg Mdqxdu| 4<<;0Mxqh 4<<<1 Zh fdq

uhmhfw wkh qxoo k|srwkhvlv +iru xs wr �yh odjv ri wkh wudglqj yroxph ri SLG vkduhv,1 Zh fdq

qrw uhmhfw wkh qxoo k|srwkhvlv wkdw wkh wudglqj yroxph ri qrq0SLG vkduhv grhv qrw Judqjhu

fdxvh wkh wudglqj yroxph ri SLG vkduhv1

Vhfrqg/ zh sorw wkh dfwxdo gdlo| wudglqj yroxph ri qrq0SLG vkduhv/ wkh dyhudjh gdlo| wudg0

lqj yroxph fdofxodwhg iurp wkh prqwko| wudglqj yroxph +Gdlo|dyj+p,,> dqg wkh vwdqgdug

d�hfwhg wkh phdqv dqg wkh yrodwlolw| ri wkh wudglqj yroxph ri vkduhv1
67 Li zh wdnh rqh ri wkh vlpsohvw prghov dv dq h{dpsoh/ dqg dvvxph wkdw wkh orj ri wkh wudglqj yroxph ri

qrq0SLG vkduhv jurzv dorqj wkh olqhdu wuhqg zh fdq whvw iru wkh vwuxfwxudo euhdn lq wkh wudglqj yroxph ri qrq0

SLG vkduhv lq wkh shulrg/ zkhq SLG vkduhv ehfdph dfwlyho| wudghg rq wkh OMVH1 Zh hvwlpdwh wkh uhjuhvvlrq

htxdwlrq *L} +| ' @ n b| n e|c zkhuh +| lv wkh wudglqj yroxph ri qrq0SLG vkduhv lq Eq VLW/ | lv wlph/ dqg @

dqg e| duh wkh uhjuhvvlrq frqvwdqw dqg wkh huuru whup/ uhvshfwlyho|/ xvlqj wkh gdlo| gdwd iru wkh shulrg Mdqxdu|

4<<:0Vhswhpehu 4<<< +zh h{foxgh wkh 4<<9 revhuydwlrqv/ ehfdxvh wkh vwrfn pdunhw lq 4<<9 fdq kdugo| eh

ghvfulehg dv *uhjxodu*/ dv zh srlqwhg rxw lq vhfwlrq 614,1 Wkh hvwlpdwh ri wkh gdlo| jurzwk udwh/ b/ kdv srvlwlyh

dqg vljql�fdqw ydoxh1 Zkhq zh shuirup d Fkrz0euhdnsrlqw whvw/ whvwlqj iru d vwuxfwxudo euhdn lq Qryhpehu

4<<;/ zh fdq qrw uhmhfw wkh k|srwkhvlv ri qr vwuxfwxudo euhdn1 Zh fdq dovr uhmhfw wkh qxoo k|srwkhvlv ri qr

vwuxfwxudo euhdn li zh fkrrvh Ghfhpehu 4<<; ru Mdqxdu| 4<<< dv d srwhqwldo euhdnsrlqw1 Li zh uh0hvwlpdwh wkh

prgho iru wkh wzr vxe0shulrgv +l1h1 iru wkh shulrgv ehiruh Qry 4vw/ dqg diwhu Qry 4vw/ 4<<;,/ zh vhh wkdw wkh

wzr hvwlpdwhv ri b gl�hu qrw rqo| lq vl}h/ exw dovr lq vljq +wkh frh!flhqwv duh .31334 dqg 031337/ uhvshfwlyho|,/

zklfk lv d fohdu lqglfdwlrq wkdw rxu vlpsoh prgho grhv qrw uhdoo| �w wkh gdwd1

4<
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Iljxuh 9= Gdlo| wudglqj yroxph ri qrq0SLG vkduhv/ lwv phdq dqg lwv vwdqgdug ghyldwlrq +VG,

lq |hduv 4<<904<<< +doo lq Eq VLW,1 Iru ehwwhu suhvhqwdwlrq zh sorw wkh wudglqj yroxph rq wkh

sulpdu| d{lv/ dqg wkh rwkhu wzr vhulhv rq wkh vhfrqgdu| d{lv1

ghyldwlrq ri wkh odwwhu +VGyro+p,, lq Iljxuh :1 Wkh dyhudjh gdlo| wudglqj yroxph dqg lwv

vwdqgdug ghyldwlrq duh dovr fdofxodwhg uhfxuvlyho|1 Wkh judskv ri wkh wkuhh vhulhv duh sorwwhg

lq Iljxuh :/ zlwk vwdqgdug ghyldwlrq sorwwhg rq wkh vhfrqgdu| +l1h1 wkh uljkw0kdqg vlgh, d{lv1

Zh fdq vhh wkdw wkh dyhudjh gdlo| yroxph ehfrphv vprrwkhu zkhq fdofxodwhg iurp prqwko|

gdwd1 Wkh h�hfw ri rxwolhuv lv wkhq uhgxfhg1 Wkh rffxuuhqfh dqg shuvlvwhqfh ri vkrfnv lq

wkh dfwxdo gdlo| wudglqj yroxph lv ylvleoh lq wkh judsk ri vwdqgdug ghyldwlrq ri wkh dyhudjh

gdlo| wudglqj yroxph1 Wkhuh duh d ihz rxwolhuv/ durxqg zklfk wkh wudglqj yroxph ri qrq0SLG

vkduhv whpsrudulo| ulvhv dqg wkhq idoov djdlq1 Wkh vwdqgdug ghyldwlrq uhdfkhg lwv kljkhvw

ohyhov lq wkh shulrg Qryhpehu 4<<;0Pdufk 4<<</ zkhq wkh ohyho ri wudglqj yroxph ri SLG

vkduhv zdv lqfuhdvlqj idvw1 Lw vhhpv wkdw wudglqj lq vkduhv ri SLGv dovr d�hfwhg wkh yrodwlolw|

ri wkh wudglqj yroxph ri qrq0SLG vkduhv lq wklv shulrg1 Wkh �vkrfnv� wr wkh wudglqj yroxph

ri qrq0SLG vkduhv ehfrph ohvv iuhtxhqw dqg ri orzhu pdjqlwxgh lq wkh vhfrqg kdoi ri 4<<</

zkhq wkh �SLG h�hfw� vhhpv wr kdyh idghg dzd|1

Vxfk judsklfdo dqdo|vlv fdq rqo| surylgh lqgluhfw hylghqfh ri wkh lpsdfw ri wkh wudglqj yroxph

ri SLG vkduhv rq wkh uhvw ri wkh htxlw| pdunhw1 Wkh vkrfnv dw wkh hqg ri 4<<; pljkw eh lqgxfhg

e| wkh wudgh lq vkduhv ri SLGv1 Rq wkh rwkhu kdqg/ wkh| pd| vlpso| surylgh hylghqfh wkdw
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wudglqj yroxph ri vwrfnv rq wkh h{fkdqjh lv fruuhodwhg1 Wkh wlph vhulhv ri wkh wudglqj yroxph

ri qrq0SLG vkduhv lv vr fkdrwlf/ dqg ghwhuplqhg e| rxwolhuv/ wkdw lw lv doprvw lpsrvvleoh wr

ghvfuleh lw zlwk d prgho/ zlwkrxw lqfoxglqj dgglwlrqdo h{sodqdwru| yduldeohv1 Wkh dqdo|vlv ri

rwkhu ghwhuplqdqwv ri wudglqj yroxph ri vkduhv jrhv eh|rqg wklv sdshu1
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Iljxuh := Dfwxdo gdlo| wudglqj yroxph ri qrq0SLG vkduhv/ wkh dyhudjh gdlo| wudglqj yroxph

+ghulyhg iurp wkh uhfxuvlyho| fdofxodwhg prqwo| wudglqj yroxph,/ dqg wkh vwdqgdug ghyldwlrq

ri wkh dyhudjh gdlo| wudglqj yroxph lq wkh shulrg Mdqxdu| 4<<; 0 Vhswhpehu 4<<<1

%�� ���� ��� ��� ���
�� ������ 

��
�
��

Ehfdxvh wkh srvlwlyh lpsdfw ri wudglqj yroxph ri SLG vkduhv rq wkh uhvw ri wkh pdunhw fdq

eh gxh wr wkh frpprq idfwruv +zklfk fdxvh wkh fruuhodwlrq lq wudglqj yroxph ri gl�huhqw

vwrfnv,/ wudglqj yroxph lv qrw d yhu| jrrg phdvxuh ri oltxlglw| lq wklv fdvh1 Wkhuhiruh zh

glylgh wkh wudglqj yroxph ri qrq0SLG vkduhv e| wkhlu uhvshfwlyh pdunhw fdslwdol}dwlrqv/ wr

jhw zkdw zh fdoo pdunhw wxuqryhu1 Wkhq zh fkhfn zkhwkhu wkh lqfuhdvlqj suhvhqfh ri SLG

vkduhv lq wkh pdunhw/ zklfk vkrzv lq wkh lqfuhdvlqj sursruwlrq ri wkhlu pdunhw fdslwdol}dwlrq

lq wkh wrwdo htxlw| pdunhw fdslwdol}dwlrq +ri SLG dqg qrq0SLG vkduhv, kdv dq| lpsdfw rq

pdunhw wxuqryhu/ rxu qhz phdvxuh ri pdunhw oltxlglw|1 Wkh judskv ri wkh shufhqwdjh ri SLG

vkduhv lq wkh wrwdo pdunhw fdslwdol}dwlrq +(Fds+SLGv,, dqg wkh pdunhw wxuqryhu ri qrq0SLG

vkduhv duh lq Iljxuh BB1 Ehfdxvh gdwd rq pdunhw fdslwdol}dwlrq lv rqo| dydlodeoh rq prqwko|

edvlv/ zkloh wkh wudglqj yroxph lv surylghg e| wkh OMVH gdlo|/ zh kdg wr frqvwuxfw d gdlo|
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phdvxuh ri fdslwdol}dwlrq1 Lqvwhdg ri wdnlqj d vlpsoh dyhudjh +edvhg rq wzr gdwd srlqwv, zh

dvvxphg wkdw pdunhw fdslwdol}dwlrq lqfuhdvhv e| wkh vdph udwh hyhu| gd|1 Zh xvhg wkh vdph

dvvxpswlrq wr frqvwuxfw gdlo| pdunhw fdslwdol}dwlrq iru wkh zkroh pdunhw dqg iru SLG vkduhv
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Iljxuh ;= Pdunhw fdslwdol}dwlrq ri SLG vkduhv dv d shufhqwdjh ri wrwdo htxlw| pdunhw fdsl0

wdol}dwlrq/ dqg wkh pdunhw wxuqryhu ri OMVH wudghg vkduhv +h{foxglqj SLGv,/ Mdqxdu| 4<<;0

Vhswhpehu 4<<<1

Dowkrxjk wkh wudglqj yroxph ri qrq0SLG vkduhv lv qrz vfdohg e| wkhlu hvwlpdwhg gdlo| pdunhw

fdslwdol}dwlrq/ wkh vhulhv uhpdlqv fkdrwlf/ dqg kdv pxowlsoh rxwolhuv1 Li zh wu| wr h{sodlq wkh

yduldwlrq lq qrq0SLG wxuqryhu zlwk wkh vkduh ri SLGv lq wrwdo pdunhw fdslwdol}dwlrq xvlqj

ruglqdu| ohdvw vtxduhv zh jhw dq lqwhuhvwlqj uhvxow1 Wkh hvwlpdwhg htxdwlrq lv=

W|c?J?�U( @ 3=334 . 3=488F|c� U( . 3=5;3W|3�c?J?�U( . 3=3;W|32c?J?�U( . x| +4,

+461563, +51335, +81;9;, +41:49,

W lv wkh pdunhw wxuqryhu udwlr dqg F lv wkh vkduh lq wkh wrwdo pdunhw fdslwdol}dwlrq1 Wkhuh

duh 773 revhuydwlrqv lq wkh vdpsoh/ dqg U2 lv 31441 Wkh uhjuhvvlrq uhvxowv vkrz wkdw li wkh

fkdqjh lq wkh frqwulexwlrq ri SLG vkduhv wr wkh wrwdo pdunhw fdslwdol}dwlrq uhodwlyh wr wkh

suhylrxv gd| zhuh 433( odujhu/ wkh pdunhw wxuqryhu ri qrq0SLG vkduhv zrxog lqfuhdvh e|
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Wdeoh <= Ghvfulswlyh vwdwlvwlfv rq wkh udwlr ri dqqxdo wudglqj yroxph wr wkh hqg0ri0|hdu pdunhw

fdslwdol}dwlrq ri wkh OMVH olvwhg frpsdqlhv/ 4<<904<<<1 VG lv vwdqgdug ghyldwlrq dqg Q wkh

qxpehu ri revhuydwlrqv1

4<<9 4<<: 4<<; 4<<< 4<<904<<< 4<<:04<<<

Q 66 96 <: 48< 685 64<

phdqo@|�J 479( 4<( 4<( 64( 69( 58(

phgldqo@|�J 53( 49( 48( 54( 4:( 4:(

pd{ o@|�J 648( :3( <4( 6;9( 64( 6;9(

plqo@|�J 316( 3( 3( 3( 3( 3(

VGo@|�J 87:( 4;( 4<( 75( 4:5( 66(

Vrxufh= NGG/ OMVH dqg rzq fdofxodwlrqv1

48(1 Wkh srvlwlyh lpsdfw ri SLGv rq pdunhw wxuqryhu lv vwdwlvwlfdoo| vljql�fdqw1 Zh �qg

vrph hylghqfh wkdw wkh lqfuhdvlqj suhvhqfh ri SLG vkduhv rq wkh OMVH srvlwlyho| lq xhqfhg

wkh oltxlglw| +pdunhw wxuqryhu, ri wkh uhvw ri wkh OMVH0wudghg vkduhv1

%�� ���� ��� 

��
�
�� �� 
��
�
���
 ���	��

Lq vhfwlrq 7 zh kdyh dujxhg wkdw wkh ghjuhh ri rzqhuvkls frqfhqwudwlrq lq wkh Voryhqldq �upv

lv lqfuhdvlqj1 Wkh frqfhqwudwlrq lv wkh frqvhtxhqfh ri wkh lqfuhdvlqj rzqhuvkls vwdnhv ri SLGv

dqg rwkhu odujh vkduhkroghuv1 Dw wkh vdph wlph/ wkh oltxlglw| ri wkh vwrfn pdunhw vhhpv wr

eh ghwhulrudwlqj lq wkh odvw |hduv li zh orrn dw wkh prqwko| wxuqryhu udwlrv +vhh vhfwlrq 5,1

Frxog wkh wzr skhqrphqd eh uhodwhgB

Lq wklv vhfwlrq zh hpslulfdoo| lqyhvwljdwh zkhwkhu wkh lqfuhdvlqj rzqhuvkls frqfhqwudwlrq ri

Voryhqldq frusrudwlrqv qhjdwlyho| d�hfwv pdunhw oltxlglw|/ ru qrw1 Zh �uvw suhvhqw rxu gdwd1

Wkh hvwlpdwlrq uhvxowv iroorz dqg wkh h{whqvlrqv ri wkh hvwlpdwhg prgho frqfoxgh wklv vhfwlrq1

81614 Gdwd

Wkh edvlf lqsxwv iru wkh uhjuhvvlrqv zh shuirup lq wklv vhfwlrq frph iurp wkh NGG gdwdvhw

+vhh vhfwlrq 7,1 Pdunhw oltxlglw| ri lqglylgxdo vkduhv lv phdvxuhg lq wkh vdph zd| dv wkh

ryhudoo vwrfn pdunhw oltxlglw| +vhh vhfwlrq 5,/ l1h1 dv wkh udwlr ri wkh dqqxdo wudglqj yroxph

wr wkh hqg0ri0|hdu pdunhw fdslwdol}dwlrq1 Lq Wdeoh < zh vkrz wkh phdqv ri wklv *wxuqryhu*

udwlr +phdqo@|�J, iru hdfk |hdu lq wkh shulrg 4<<904<<<1 Zh vhh wkdw rxu sur{| iru vwrfn

pdunhw oltxlglw| gursshg vkduso| lq 4<<:/ exw vwduwhg wr vkrz vljqv ri uhfryhu| diwhu 4<<;1

Wkh dyhudjh udwlr iru |hdu 4<<< lv pxfk orzhu wkdq wkuhh |hduv hduolhu1
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Wdeoh 43= Hvwlpdwlrq uhvxowv iru wkh uhjuhvvlrqv ri wkh orj ri wkh udwlr ri wudglqj yroxph wr

pdunhw fdslwdol}dwlrq +ghshqghqw yduldeoh, iru 4<<9 dqg 4<<</ dqg iru wkh srrohg 4<<:04<<<

gdwd1 w0ydoxhv duh ehwzhhq wkh eudfnhwv1

4<<9 4<<< 4<<:04<<< 4<<:04<<<

frqvwdqw 061763WWW 04155;WWW 041843WWW 0415:4WWW

+061<7<, +091;56, +0<1<45, +07139;,

E 71779W 041785WWW 031;68WW 041354W

+41959, +051;74, +051569, +041;65,

E�U(r 041566W

+041<6<,

Gb. 03189:WW 0317<6WW

+0515;4, +041<8;,

GbH 03164;W

+041<7;,

U2 3144 3139 3137 3138
WWWVwdwlvwlfdoo| vljql�fdqw dw 4(1
WWVwdwlvwlfdoo| vljql�fdqw dw 8(1
WVwdwlvwlfdoo| vljql�fdqw dw 43(1

81615 Hvwlpdwlrq

Wkh sxusrvh ri wklv furvv0vhfwlrq dqdo|vlv lv wr vhh zkhwkhu vkduhkroglqjv e| SLGv dqg rwkhu

odujh vwrfnkroghuv ghfuhdvhv oltxlglw| ri lqglylgxdo vkduhv1 Zh xvh wkh orjv ri wkh udwlr ri

wudglqj yroxph ryhu pdunhw fdslwdol}dwlrq dv d sur{| iru wkh phdvxuh ri pdunhw oltxlglw|1 Zh

hvwlpdwh wzr gl�huhqw prghov1 Lq wkh �uvw prgho zh xvh wkh vxp ri rzqhuvkls eorfnv odujhu

wkdq 8( +E, dv dq h{sodqdwru| yduldeoh1 Zh hvwlpdwh lw iru doo OMVH0wudghg vwrfnv lq rxu

vdpsoh1 Lq wkh vhfrqg prgho zh lqwurgxfh wkh shufhqwdjh ri lvvxhg vkduhv rzqhg e| SLGv

+E�U(, dv dq dgglwlrqdo h{sodqdwru| yduldeoh168 Lq wkh hvwlpdwlrq ri wkh vhfrqg prgho zh

rqo| wdnh lqwr dffrxqw wkh qrq0SLG vkduhv1

Zh uxq vhsdudwh uhjuhvvlrqv iru hdfk |hdu ehwzhhq 4<<9 dqg 4<<<1 Lq wkh hqg/ zh srro wkh

gdwd iru |hduv 4<<:/ 4<<; dqg 4<<</ dqg shuirup wkh vdph uhjuhvvlrq rq wkh srro1 Lq wkh

srrohg uhjuhvvlrq zh dovr lqfoxgh wkh gxpp| yduldeohv iru |hduv 4<<: dqg 4<<;/ l1h1 Gb. dqg

GbH/ uhvshfwlyho|1 Lq 4<<:/ wkh Edqn ri Voryhqld lqwurgxfhg uhvwulfwlrqv rq iruhljq sruwirolr

lqyhvwphqwv/ zklfk pdgh wkh odwwhu idluo| xqdwwudfwlyh iru iruhljq lqyhvwruv1 Wkh 4<<; gxpp|

lv lqfoxghg wr fdswxuh wkh h�hfwv ri wkh lqwurgxfwlrq ri SLG vkduhv wr wkh OMVH1 Wkh hvwlpdwlrq

uhvxowv iru erwk w|shv ri prghov duh lq Wdeoh 431 Lq wkh wdeoh zh rqo| uhsruw uhvxowv iru wkh

prghov wkdw duh vwdwlvwlfdoo| vljql�fdqw dw 8( ohyho1 Vwdqgdug huuruv duh +khwhurvfhgdvwlflw|,

urexvw1

68Gxh wr wkh frqvwuxfwlrq ri yduldeohv lq rxu gdwdvhw zh duh xqdeoh wr vhsdudwh wkh eorfkroglqjv ri SLGv

+l1h1 rzqhuvkls vwdnhv ri lqglylgxdo SLGv wkdw h{fhhg 8(, iurp rwkhu eorfnkroglqjv/ dqg iurp wkh wrwdo

rzqhuvkls ri SLGv lq lqglylgxdo frpsdqlhv1 Krzhyhu/ wkh vxp ri eorfnkroglqjv dqg rzqhuvkls vwdnhv ri SLGv

duh qrw vwurqjo| fruuhodwhg +wkh fruuhodwlrq frh!flhqw lv .3155,/ zklfk uhgxfhv wkh h{whqw ri wkh srwhqwldo

pxowlfroolqhdulw| sureohp lq wkh hvwlpdwlrqv1
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Uhjuhvvlrq uhvxowv ghvhuyh d ihz uhpdunv1 Iluvw/ wkh ydoxhv ri U2v dqg uhjuhvvlrq frh!flhqwv

duh udwkhu vpdoo1 Vhfrqg/ wkh vljq ri wkh frh!flhqw iru wkh vxp ri eorfnkroglqjv lq wkh 4<<9

uhjuhvvlrq lv srvlwlyh1 Dv vxfk/ wkh| frqfxu zlwk wkh dujxphqw ri Erowrq dqg yrq Wkdgghq

+4<<;, wkdw eorfnv dqg oltxlglw| fdq pryh lq wkh vdph gluhfwlrq1 Lw vhhpv wkdw lq 4<<9/ zkhq

rxu phdvxuh ri pdunhw oltxlglw| zdv pxfk odujhu wkdq lq rwkhu |hduv +vhh Wdeoh <,/ fxpxodwlyh

eorfnkroglqjv zhuh qrw kdpshulqj wkh oltxlglw| ri lqglylgxdo vwrfnv1 Odujh wudglqj yroxph

pljkw eh d uhvxow ri eorfn0exloglqj1 Krzhyhu/ wkh 4<<9 uhvxowv uhtxluh d juhdw ghdo ri fdxwlrq1

Iluvw/ wkh qxpehu ri revhuydwlrqv lv vpdoo1 Vhfrqg/ wkh uhvxowv duh yhu| olnho| wr eh gulyhq e|

wkh pdqlsxodwlrqv0edvhg wudglqj1 Lw lv eholhyhg wkdw d odujh sduw ri wkh 4<<9 wudglqj yroxph

zdv gxh wr wkh loohjdo ghdolqjv dqg wkh frqvhtxhqfhv ri wkh uhyhodwlrq ri wkh idfw wkdw sulfh

pdqlsxodwlrqv wrrn sodfh1 Iru wklv uhdvrq/ zh h{foxgh 4<<9 gdwd iurp rxu srrohg uhjuhvvlrqv1

Wklug/ wkh uhjuhvvlrqv iru 4<<< dqg iru wkh srrohg gdwd gholyhu vlplodu uhvxowv1 Wkh fxpxodwlyh

vkduhkroglqjv ri odujh lqyhvwruv ghfuhdvh wkh wxuqryhu udwlr ri lqglylgxdo vwrfnv1 Vkduhkrog0

lqjv ri SLGv dovr vkrz d vwdwlvwlfdoo| vljql�fdqw qhjdwlyh lpsdfw rq wklv phdvxuh ri pdunhw

oltxlglw|1 Hyhq diwhu frqwuroolqj iru wkh fxpxodwlyh vkduhkroglqjv ri rwkhu odujh lqyhvwruv dqg

iru wlph/ pdunhw oltxlglw| ri olvwhg vkduhv ghfuhdvhv zlwk wkh shufhqwdjh ri vkduhv khog e|

SLGv +vhh wkh odvw froxpq ri Wdeoh 43,1 Dffruglqj wr rxu prgho/ d �up zlwk qr eorfnkroglqjv

dqg }hur rzqhuvkls e| SLGv zrxog kdyh dq dqqxdo pdunhw wxuqryhu +ru oltxlglw|, udwlr ri 5;(

lq wkh shulrg 4<<;04<<<1 Li eorfnkroghuv rzq 53( ri wkh �up*v htxlw| dqg SLGv 43(/ wkhq

wkh dqqxdo oltxlglw| ri lwv vwrfnv gursv wr 53(1 Li wkh rzqhuvkls ri eorfnkroghuv dqg SLGv

lqfuhdvhv wkuhh wlphv/ wkh dqqxdo oltxlglw| ri d frpsdq| gursv wr 43(1 Wkh dqqxdo oltxlglw|

ri d frpsdq| wkdw zdv ixoo| rzqhg e| SLGv/ zkhuh SLGv duh rqo| kroglqj eorfnv odujhu wkdq

8(/ zrxog eh ohvv wkdq 6( lq |hduv 4<<;04<<<1

Rxu uhvxowv frqfxu zlwk Ehfkw +4<<<,/ zkr �qgv d qhjdwlyh lpsdfw ri fxpxodwlyh eorfnkrog0

lqjv rq wkh pdunhw oltxlglw| lq d vdpsoh ri Ehojlxp dqg Jhupdq h{fkdqjh0olvwhg vkduhv1 Wkh

ydoxh ri wkh frh!flhqw ri wkh fxpxodwlyh eorfnkroglqjv lq rxu 4<<< uhjuhvvlrq lv lq0ehwzhhq wkh

frh!flhqwv iru Ehojlxp dqg Jhupdq|/ dv hvwlpdwhg e| Ehfkw +4<<<,1 Rxu srrohg uhjuhvvlrq

jlyhv d orzhu frh!flhqw ri fxpxodwlyh eorfnkroglqjv1 Dovr/ wkh yduldwlrq lq fxpxodwlyh eorfn0

kroglqjv lq Voryhqldq uhjuhvvlrqv h{sodlqv frqvlghudeo| ohvv yduldwlrq lq oltxlglw| ri vkduhv/

frpsduhg wr wkh uhjuhvvlrqv iru Ehojlxp dqg Jhupdq| +rxu U2v duh pxfk orzhu,1

81616 Urexvwqhvv whvwv

Dqqxdo pdunhw wxuqryhu lv d yhu| fuxgh phdvxuh ri oltxlglw| ri lqglylgxdo vwrfnv1 Wkhuhiruh

zh whvw li rxu uhvxowv duh urexvw wr gl�huhqw oltxlglw| phdvxuhv xvhg/ dqg wr wkh lqfoxvlrq ri

iruhljq rzqhuvkls ri wkh wudghg vwrfnv1 Wkh uhvxowv ri wkhvh dgglwlrqdo uhjuhvvlrqv duh ehorz1

Iruhljq rzqhuvkls Dv d �uvw whvw ri wkh urexvwqhvv ri wkh uhjuhvvlrq uhvxowv deryh zh dgg

lqirupdwlrq rq iruhljq rzqhuvkls ri vkduhv lq wkh olvwhg frpsdqlhv1 Zh fkhfn zkhwkhu iruhljq

vkduhkroglqjv kdyh dq| lpsdfw rq wkh +orj ri wkh, wxuqryhu udwlr/ l1h1 wkh udwlr ri wudglqj

yroxph +lq VLW, wr wkh hqg0ri0|hdu pdunhw fdslwdol}dwlrq1 Zh xvh wkh vdph srrohg 4<<:04<<<

gdwdvhw dv ehiruh/ exw zh dgg d gxpp| yduldeoh G8 / zklfk wdnhv d ydoxh rqh li iruhljqhuv
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krog vkduhv lq wkh frpsdq|/ dqg }hur rwkhuzlvh1

Wkh dyhudjh rzqhuvkls e| iruhljq lqyhvwruv ghfuhdvhg iurp 71:;( dw wkh hqg ri 4<<:/ wr 6173(

dw wkh hqg ri 4<<; dqg ixuwkhu rq wr 613:( dw wkh hqg ri 4<<<1 Qhyhuwkhohvv/ wkh uhjuhvvlrq

uhvxowv lq froxpq +4, ri Wdeoh 44 vkrz wkdw iruhljq rzqhuvkls kdv d vljql�fdqw dqg qhjdwlyh

lpsdfw rq wkh dqqxdo wxuqryhu udwlr/ zklfk vwloo vhuyhv dv d sur{| iru oltxlglw|1 Ehfdxvh

wkh uhvwulfwlrqv ri wkh Edqn ri Voryhqld wkdw pdgh vkruw kroglqj shulrgv ri vkduhv ri iruhljq

lqyhvwruv sduwlfxoduo| xqdwwudfwlyh +dqg h{shqvlyh,/ wklv uhvxow pd| qrw frph dv d vxusulvh1

Orqjhu lqyhvwphqw krul}rqv ri iruhljqhuv pd| eh rqh h{sodqdwlrq iru wkh qhjdwlyh d�hfw ri

iruhljq rzqhuvkls rq wkh oltxlglw| ri vwrfnv1

Rwkhu phdvxuhv ri oltxlglw| edvhg rq wudglqj yroxph Vr idu zh rqo| hpsor|hg wkh

dqqxdo wxuqryhu udwlr ri vwrfnv dv d phdvxuh ri wkhlu oltxlglw|1 Qrz zh duh jrlqj wr xvh rwkhu

phdvxuhv ri oltxlglw| ri lqglylgxdo vwrfnv wkdw kdyh ehhq vxjjhvwhg lq wkh olwhudwxuh/ dqg uxq

yluwxdoo| wkh vdph uhjuhvvlrqv dv ehiruh1 Edvhg rq wkh gdlo| gdwd zh frqvwuxfw wkh iroorzlqj

hpslulfdo phdvxuhv ri oltxlglw|= wkh orj ri wkh dqqxdo wudghg ydoxh lq ploolrq VLW/ Y / wkh orj

ri wkh dyhudjh gdlo| wudghg ydoxh lq VLW/ Y / wkh orj ri wkh dyhudjh gdlo| wudglqj yroxph lq

vkduhv/ T> dqg wkh dyhudjh gdlo| shufhqwdjh ri rxwvwdqglqj vkduhv wudghg/ TI1

Wkh phdvxuh zh dsso| duh edvhg rq wkh wudglqj yroxph ri vkduhv1 Wudglqj yroxph lv d

qdwxudo phdvxuh ri oltxlglw| +Dplkxg +5333,,1 Wkh kljkhu wkh zloolqjqhvv ri shrsoh wr wudgh/

wkh odujhu wkh wudglqj yroxph shu gd|/ dqg shu |hdu1 W|slfdoo|/ vwrfnv ri odujhu frpsdqlhv/ l1h1

frpsdqlhv zlwk odujhu pdunhw fdslwdol}dwlrq/ dovr kdyh odujhu wudglqj yroxphv1 Wkhuhiruh/ zh

frqwuro iru vl}h +xvlqj wkh orj ri pdunhw fdslwdol}dwlrq ri vwrfnv/ F dv d vl}h yduldeoh,/ zkhq

zh dsso| wudglqj yroxph dv d oltxlglw| phdvxuh1

Uhjuhvvlrq uhvxowv lq Wdeoh 44 duh txdolwdwlyho| wkh vdph dv ehiruh/ h{fhsw wkdw wkh U2v duh qrz

vrphzkdw kljkhu1 Wkh rzqhuvkls vwdnhv ri SLGv kdyh d qhjdwlyh lpsdfw rq wudglqj yroxph

+dqg wkxv oltxlglw|,/ hyhq diwhu zh frqwuro iru wkh vl}h ri wkh frpsdqlhv dqg wkh fxpxodwlyh

vkduhkroglqjv ri rwkhu odujh lqyhvwruv1 Iruhljq rzqhuvkls ghfuhdvhv wudglqj yroxph1 Vwrfnv

ri SLGv kdyh rq dyhudjh kljkhu wudglqj yroxph dqg orzhu wrwdo pdunhw fdslwdol}dwlrq1 Wkh

vljq ri wkh frh!flhqw ri fxpxodwlyh eorfnkroglqjv lv qrw vwdeoh +lw fkdqjhv dffruglqj wr wkh

phdvxuh xvhg,/ exw lw lv qhjdwlyh zkhq wkh frh!flhqw lv vwdwlvwlfdoo| vljql�fdqw dw wkh xvxdo

ohyhov1

Oltxlglw| phdvxuhv edvhg rq pdunhw sulfhv Dw odvw zh whvw li wkh qhjdwlyh lpsdfw ri

fxpxodwlyh eorfnkroglqjv dqg SLG rzqhuvkls lv urexvw wr wkh phdvxuhv ri oltxlglw| wkdw wdnh

lqwr dffrxqw gdlo| pdunhw sulfhv1 Iru vwrfn pdunhwv rxwvlgh wkh XV/ zkhuh wudqvdfwlrq gdwd

lv qrw dydlodeoh/ Dplkxg +5333, sursrvhv wkh dyhudjh gdlo| udwlr ri devroxwh ( uhwxuq rq d

vwrfn wr lwv gdlo| +groodu, wudglqj yroxph dv d phdvxuh ri wkh vwrfn*v looltxlglw|1

Zh dsso| d ihz yduldqwv ri Dplkxg*v +5333, phdvxuh1 Wkh ruljlqdo rqh lv wkh gdlo| shufhqwdjh

sulfh fkdqjh glylghg e| wkh gdlo| wudglqj yroxph +lq wkrxvdqg VLW,/ I{�
T

= Lw vhuyhv dv d urxjk

phdvxuh ri +gdlo|, sulfh lpsdfw ri wkh rughu  rz1 Zh dovr frqvwuxfw wzr rwkhu yhuvlrqv ri wklv

phdvxuh/ uhsodflqj Dplkxg*v +5333, qxphudwru e| wkh gl�huhqfh ehwzhhq wkh gdlo| kljkhvw
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Wdeoh 44= Uhjuhvvlrqv uhvxowv iru gl�huhqw oltxlglw| phduvxuhv1 Zh xvh wkh srrohg +4<<:04<<<,

gdwd/ zklfk h{foxghv vkduhv ri SLGv1 Wkh ghshqghqw yduldeoh lv vkrzq lq wkh �uvw urz ri hdfk

froxpq1 w0ydoxhv duh ehwzhhq wkh eudfnhwv1

orj+udwlr, orjY orjY orjT orj TI

+4, +5, +6, +7, +8,

frqvwdqw 031884 091:47WWW 0;1;;6WWW 4178; 0;1<:6WWW

+04164;, +081559, +0:1835, +41545, +:158;,

E 04176<WW 031675 31977 031556 0316::

+05178:, +0318:8, +41557, +03173;, +0319:<,

E�U(r 0415:3W 04148<W 041893WWW 041:74WWW 04144;WW

+041<83, +041:99, +061367, +0613;<, +05139;,

orjF 41575WWW 31;46WWW 315;;WWW 31469WWW

+561739, +491649, +81775, +5194:,

G8 031979WWW 031;5:WWW 03186:WW 031988WWW

+051:79, +06196<, +05154;, +051::3,

Gb. 031834WW 0316<<W 031689W 031943WWW

+051349, +041:5<, +041;67, +051975,

GbH 03167;WW

+051577,

U2 313: 319: 3188 3149 3144
WWWVwdwlvwlfdoo| vljql�fdqw dw 4(1
WWVwdwlvwlfdoo| vljql�fdqw dw 8(1
WVwdwlvwlfdoo| vljql�fdqw dw 43(1
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Wdeoh 45= Uhjuhvvlrq uhvxowv iru wkh oltxlglw| ri wkh OMVH0wudghg vwrfnv lq wkh 4<<:04<<< srro1

Ghshqghqw yduldeohv dsshdu rq wkh wrs ri hdfk froxpq1 w0ydoxhv duh ehwzhhq wkh eudfnhwv1

orj +I{�
T

, orj +���f3��U�

T
, orj +��7g3��U(

T
, orj +��7g3��U(

�
,

+4, +5, +6, +7,

frqvwdqw 4:16;3WWW 031396 491579WWW <13:4WWW

+:1976, +031377, +<1885, +451435,

E 61686WWW 41543W 61<9<WWW 415<7WWW

+71<65, +41:<8, +91685, +61<85,

E�U(r 41749WW 413:5W 31<4< 03145;

+51596, +41986, +41639, +031749,

orjF 041447WWW 031495WW 031;96WWW 0318::WWW

+0441885, +0518<7, +04413:8, +04;1:43,

U2 318; 313: 3187 319<
WWWVwdwlvwlfdoo| vljql�fdqw dw 4(1
WWVwdwlvwlfdoo| vljql�fdqw dw 8(1
WVwdwlvwlfdoo| vljql�fdqw dw 43(1

dqg orzhvw sulfh/ S��f�S�U� > dqg e| wkh gl�huhqfh ehwzhhq wkh ehvw gdlo| dvn dqg wkh ehvw

gdlo| elg sulfh/ S�7g � S�U(1 Lq dgglwlrq/ zh fdofxodwh d vruw ri sursruwlrqdo gdlo| vsuhdg/

gh�qhg dv wkh gl�huhqfh ehwzhhq wkh ehvw gdlo| dvn dqg wkh ehvw gdlo| elg sulfh/ glylghg e|

wkh dyhudjh gdlo| wudqvdfwlrq sulfh/ ��7g3��U(
�

= Doo oltxlglw| phdvxuhv duh dyhudjhg ryhu hdfk

vwrfn dqg hdfk |hdu lq wkh shulrg 4<<:04<<<1

Li eorfnkroglqjv dqg SLG rzqhuvkls kdpshu wkh oltxlglw| ri lqglylgxdo vwrfnv/ wkhq wkh wzr

yduldeohv vkrxog eh srvlwlyho| uhodwhg wr wkh phdvxuhv ri looltxlglw| dqg wkh frvw ri looltxlglw|1

Lq wklv fdvh wkh uhjuhvvlrq frh!flhqwv iru E dqg E�U( lq Wdeoh 45 vkrxog eh srvlwlyh1 Uh0

juhvvlrq uhvxowv vxssruw wklv k|srwkhvlv1 Wkh kljkhu wkh fxpxodwlyh vkduhkroglqjv/ wkh kljkhu

wkh looltxlglw| ri lqglylgxdo vwrfnv lq wkh srro1 Vwrfnv ri odujhu frpsdqlhv duh pruh oltxlg

dqg wkhlu looltxlglw| frvwv duh orzhu1 Zh dovr �qg hylghqfh wkdw SLG rzqhuvkls lqfuhdvhv wkh

looltxlglw| ri wudghg vwrfnv1 Wlph dqg iruhljq rzqhuvkls gr qrw vkrz dv vwdwlvwlfdoo| vljql�fdqw

h{sodqdwru| yduldeohv/ wkhuhiruh zh h{foxghg wkhp iurp wkh uhjuhvvlrqv lq Wdeoh 451

Ryhudoo/ rxu hpslulfdo dqdo|vlv vxjjhvwv wkdw wkh lpsdfw ri wkh lqfuhdvlqj rzqhuvkls frqfhq0

wudwlrq/ dv uh hfwhg lq wkh kljkhu fxpxodwlyh rzqhuvkls vwdnhv ri odujh vkduhkroghuv/ rq wkh

oltxlglw| ri wkh Voryhqldq vwrfn pdunhw lv qhjdwlyh1 Ixuwkhupruh/ rqh sduwlfxodu jurxs ri

vkduhkroghuv 0 SLGv 0 dgglwlrqdoo| ghfuhdvh pdunhw oltxlglw| ri olvwhg vwrfnv1 Wkh uhvxowv duh

urexvw wr wkh xvh ri gl�huhqw hpslulfdo phdvxuhv ri oltxlglw|1

) *��	
��
�' �������

Lq wklv sdshu zh dqdo|}hg wkh lq xhqfh ri SLGv/ wkh Voryhqldq forvhg0hqg pxwxdo ixqgv/ rq

wkh oltxlglw| ri wkh htxlw| pdunhw/ rujdql}hg zlwklq wkh Omxeomdqd Vwrfn H{fkdqjh +OMVH,1
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Zh vkrz wkdw SLGv duh jurzlqj idvw lq whupv ri dvvhwv ydoxh1 Mrlqwo| zlwk wkh pxfk vpdoohu

rshq0hqg ixqgv/ wkh dvvhwv ri SLGv douhdg| uhsuhvhqw ryhu 53( ri Voryhqld*v JGS1 Krzhyhu/

doprvw kdoi ri SLG dvvhwv duh vwloo lq wkh irup ri rzqhuvkls fhuwl�fdwhv1 H{foxglqj fhuwl�fdwhv/

frusrudwh vkduhv uhsuhvhqw pruh wkdq <3( ri wkh wrwdo SLG sruwirolrv1 Wkurxjk wkh sxufkdvhv

ri vkduhv dqg htxlw| vwdnhv rq dqg r� wkh h{fkdqjh/ SLGv duh ehfrplqj odujhu vkduhkroghuv

lq wkh olvwhg dqg xqolvwhg �upv hdfk |hdu1 Rshq0hqg pxwxdo ixqgv duh vwloo wrr vpdoo wr kdyh

dq| lpsdfw rq wkh vwrfn pdunhw1 Li SLGv *rshqhg*/ rshq0hqg ixqgv zrxog kdyh d pxfk odujhu

srwhqwldo iru lq xhqflqj wkh vwrfn pdunhw dqg lwv oltxlglw|1

Zh orrnhg dw wzr dvshfwv ri wkh lpsdfw ri SLGv rq wkh vwrfn pdunhw oltxlglw|1 Wkh �uvw dvshfw

frqfhuqv wkh lqwurgxfwlrq ri vkduhv ri SLGv wr wkh OMVH1 Zh surylgh vrph olplwhg hylghqfh

wkdw wkh wudgh lq SLG vkduhv/ dqg wkhlu lqfuhdvlqj lpsruwdqfh lq wkh pdunhw fdslwdol}dwlrq

ri wkh htxlw| pdunhw srvlwlyho| lq xhqfhg wkh wudglqj yroxph ri qrq0SLG vkduhv dqg wkhlu

oltxlglw| lq wkh shulrg Mdqxdu| 4<<; 0 Vhswhpehu 4<<<1

Wkh vhfrqg dvshfw ri SLGv* lpsdfw rq pdunhw oltxlglw| lv uhodwhg wr wkh rzqhuvkls frqfhqwud0

wlrq ri �upv/ dqg wr wkh lqfuhdvlqj rzqhuvkls vwdnhv ri SLGv lq wkh OMVH0olvwhg �upv1 Wkh

rzqhuvkls vwdnhv ri SLGv dqg rwkhu odujh vkduhkroghuv/ olnh wkh vwdwh ixqgv/ vkrz d qhjdwlyh

lpsdfw rq wkh oltxlglw| ri wkh Voryhqldq vwrfn pdunhw1 Wklv uhvxow frqfxuv zlwk wkh uhfhqw

wkhruhwlfdo frqwulexwlrqv/ zklfk vxjjhvwv wkdw wkh lpsdfw ri odujh vkduhkroglqjv rq pdunhw

oltxlglw| fdq eh qhjdwlyh1 Lw lv dovr lq dffrug zlwk wkh hpslulfdo hylghqfh iru vrph rwkhu frqwl0

qhqwdo Hxurshdq frxqwulhv1 Uhvxowv duh urexvw1 Zkhq zh xvh rwkhu oltxlglw| phdvxuhv/ zklfk

uh hfw frvwv ri looltxlglw| dqg wkh ohyho ri wudglqj dfwlylw| lq olvwhg vwrfnv/ zh jhw txdolwdwlyho|

wkh vdph uhvxowv1 Lq dgglwlrq/ iruhljq rzqhuvkls ri olvwhg vhfxulwlhv vkrzv d qhjdwlyh lpsdfw

rq gl�huhqw phdvxuhv ri oltxlglw| dv zhoo1

Wkhuh lv d odujh vhw ri frpshoolqj uhvhdufk txhvwlrqv wkdw frqfhuq pxwxdo ixqgv dqg wkhlu

lpsdfw rq wkh htxlw| pdunhw lq Voryhqld1 Wkh shuirupdqfh hydoxdwlrq ri SLGv dqg wkh lpsdfw

ri SLGv rq wkh shuirupdqfh ri �upv wkh| sduwldoo| rzq/ pljkw eh dq lqwhuhvwlqj ixwxuh uhvhdufk

wrslf1 Wkh frqvhtxhqfhv ri wkh grplqdqw srvlwlrq ri forvhg0hqg pxwxdo ixqgv iru wkh h!flhqf|

ri wkh �qdqfldo v|vwhp dovr ghvhuyh ixuwkhu vwxg|1 Lq dgglwlrq/ SLGv duh �qdqfldo lqvwlwxwlrqv

zlwklq zklfk wkh djhqf| sureohpv ehwzhhq wkh ixqg pdqdjhuv dqg wkh rzqhuv ri wkh ixqgv

pd| eh vhyhuh1 Ixwxuh uhvhdufk pljkw vkhg pruh oljkw rq wklv lvvxh1

Lq jhqhudo/ d vkliw iurp wkh vwxglhv ri wkh kljk0iuhtxhqf| vwrfn pdunhw gdwd wr wkh djjuhjdwh

h�hfwv ri wkh pxwxdo ixqg wudglqj dqg wkh djjuhjdwh ghwhuplqdqwv ri oltxlglw| kdv ehhq re0

vhuyhg lq wkh uhvhdufk ri ghyhorshg �qdqfldo pdunhwv +vhh Fkrugld hw do1 +4<<<,/ iru h{dpsoh,1

Vwxglhv ri wkh ohvv ghyhorshg �qdqfldo v|vwhpv vwloo odfn wkh dqdo|vlv ri kljk0iuhtxhqf| gdwd1

Hpslulfdo uhvhdufk ri wklv w|sh pljkw surylgh ydoxdeoh lqvljkwv rq wkh h�hfwv ri lqvwlwxwlrqdo

wudglqj rq wkh vwrfn pdunhw durxqg wkh zruog1
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Dplkxg/ \1/ 5333/ �Looltxlglw| dqg Vwrfn Uhwxuqv= Furvv0Vhfwlrq dqg Wlph0Vhulhv H�hfwv/�

zrunlqj sdshu/ Qhz \run Xqlyhuvlw|1

Edqn ri Voryhqld Prqwko| Exoohwlq Yro1 YL/ Qr1 43 +Rfwrehu 4<<:,1

Edqn ri Voryhqld Prqwko| Exoohwlq Yro1 L[/ Qr1 5 +Mdqxdu| 5333,1

Ehfkw/ P1/ 4<<</ �Hxurshdq Frusrudwh Jryhuqdqfh= Wudglqj R� Oltxlglw| Djdlqvw Frqwuro/�

Hxurshdq Hfrqrplf Uhylhz 76/ 43:404;61

Erklqf/ U1/ dqg V1P1 Edlqeulgjh/ 5333/ �Frusrudwh Jryhuqdqfh lq Srvw0Sulydwl}hg Voryhqld/�

HUQ Wudqvlwlrq Hfrqrplfv ZSV/ Yro1 7 +;,1

Erowrq/ S1/ dqg H10O1 yrq Wkdgghq/ 4<<;/ �Eorfnv/ Oltxlglw| dqg Frusrudwh Frqwuro/� Mrxuqdo

ri Ilqdqfh/ 86+4,/ 40591

Fkrugld/ W1/ U1 Uroo dqg D1 Vxeudkpdq|dp/ 5333/ �Frpprqdolw| lq Oltxlglw|/� Mrxuqdo ri

Ilqdqfldo Hfrqrplfv 89/ 605;1

Gh
}hodq/ V1/ 4<<</ �H!flhqf| ri wkh Voryhqldq Fdslwdo Pdunhw/� Uhvhdufk Fhqwhu ri wkh

Idfxow| ri Hfrqrplfv ri Omxeomdqd Zrunlqj Sdshu Qr1 <41

Hghohq/ U1P1/ dqg M1U1 Zduqhu/ 4<<</ �Djjuhjdwh Sulfh H�hfwv ri Lqvwlwxwlrqdo Wudglqj=

D Vwxg| ri Pxwxdo Ixqg Iorz dg Pdunhw Uhwxuqv/� Zkduwrq Ilqdqfldo Lqvwlwxwlrqv Fhqwhu

Zrunlqj Sdshu <<0340E1

Ilqdq
fql wujl +Ilqdqfldo Pdunhwv,/ Edqn ri Voryhqld/ Pd| 4<<;1

Ilqdq
fql wujl +Ilqdqfldo Pdunhwv,/ Edqn ri Voryhqld/ Mxo| 4<<;1

Ilqdq
fql wujl +Ilqdqfldo Pdunhwv,/ Edqn ri Voryhqld/ Rfwrehu 4<<;1

Ilqdq
fql wujl +Ilqdqfldo Pdunhwv,/ Edqn ri Voryhqld/ Mdqxdu| 4<<<1

Ilqdq
fql wujl +Ilqdqfldo Pdunhwv,/ Edqn ri Voryhqld/ Pd| 4<<<1

Ilqdq
fql wujl +Ilqdqfldo Pdunhwv,/ Edqn ri Voryhqld/ Dxjxvw 4<<<1

Ilqdq
fql wujl +Ilqdqfldo Pdunhwv,/ Edqn ri Voryhqld/ Qryhpehu 4<<<1

Ilqdq
fql wujl +Ilqdqfldo Pdunhwv,/ Edqn ri Voryhqld/ Iheuxdu| 53331

Nul
}dm/ G1/ 4<<</ �Yorjd edqn sul �qdqfludqmx srgmhwlm/� lq M1 Sudµqlndu +hgw1,/ �Srsulydwl0

}dflmvnr reqdµdqmh voryhqvnlk srgmhwlm/� Jrvsrgduvnl yhvwqln/ Omxeomdqd1

Oxnrydf/ M1/ 4<<</ �Vodervwl lq glohph lqyhvwlflmvnlk vnodgry y Voryhqlml/� Sruwrur
}/ Qryhpehu
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4<<<1

Pdxj/ H1/ 4<<;/ �Odujh Vkduhkroghuv dv Prqlwruv= Lv Wkhuh d Wudgh0r� ehwzhhq Oltxlglw|

dqg FrqwuroB�/ Mrxuqdo ri Ilqdqfh 86+4,1

Prvhedfk/ P1/ dqg P1 Qdmdqg/ 4<<</ �Duh wkh Vwuxfwxudo Fkdqjhv lq Pxwxdo Ixqg Lqyhvw0

lqj Gulylqj wkh X1V1 Vwrfn Pdunhw wr Lwv Fxuuhqw OhyhovB� Mrxuqdo ri Ilqdqfldo Uhvhdufk/

Vhswhpehu 4<<<1

Pudpru/ G1/ 4<<9/ �Sulpdu| Sulydwl}dwlrq Jrdo lq Hfrqrplhv lq Wudqvlwlrq/� Wkh Lqwhuqd0

wlrqdo Uhylhz ri Ilqdqfldo Dqdo|vlv 805/ 46404761

�Srur
flor r vwdqmx qd wujx yuhgqrvwqlk sdslumhy y ohwx 4<<8� +Dqqxdo Uhsruw rq Wkh Vhfxulwlhv

Pdunhw 4<<8,/ Djhqflmd }d wuj yuhgqrvwqlk sdslumhy Uhsxeolnh Voryhqlmh +Vhfxulwlhv Pdunhw

Djhqf| ri wkh Uhsxeolf ri Voryhqld,1

�Srur
flor r vwdqmx qd wujx yuhgqrvwqlk sdslumhy y ohwx 4<<9� +Dqqxdo Uhsruw rq Wkh Vhfxulwlhv

Pdunhw 4<<9,/ Djhqflmd }d wuj yuhgqrvwqlk sdslumhy Uhsxeolnh Voryhqlmh +Vhfxulwlhv Pdunhw

Djhqf| ri wkh Uhsxeolf ri Voryhqld,1

�Srur
flor r vwdqmx qd wujx yuhgqrvwqlk sdslumhy y ohwx 4<<:� +Dqqxdo Uhsruw rq Wkh Vhfxulwlhv

Pdunhw 4<<:,/ Djhqflmd }d wuj yuhgqrvwqlk sdslumhy Uhsxeolnh Voryhqlmh +Vhfxulwlhv Pdunhw

Djhqf| ri wkh Uhsxeolf ri Voryhqld,1

�Srur
flor r vwdqmx qd wujx yuhgqrvwqlk sdslumhy y ohwx 4<<;� +Dqqxdo Uhsruw rq Wkh Vhfxulwlhv

Pdunhw 4<<8,/ Djhqflmd }d wuj yuhgqrvwqlk sdslumhy Uhsxeolnh Voryhqlmh +Vhfxulwlhv Pdunhw

Djhqf| ri wkh Uhsxeolf ri Voryhqld,1

Sudµqlndu/ M1/ dqg D1 Juhjrul
f/ 4<<</ �Ghodyvnd sduwlflsdflmd y voryhqvnlk srgmhwmlk 0 ghvhw

ohw ndvqhmh/� lq M1 Sudµqlndu +hgw1,/ �Srsulydwl}dflmvnr reqdµdqmh voryhqvnlk srgmhwlm/� Jrvsr0

gduvnl yhvwqln/ Omxeomdqd1

Sudµqlndu/ M1/ S1 Grpdghqln/ dqg M1 Vyhmqdu/ 4<<</ �Suhvwuxnwxuludqmh voryhqvnlk srgmhwlm y

srsulydwl}dflmvnhp regremx/� lq M1 Sudµqlndu +hgw1,/ �Srsulydwl}dflmvnr reqdµdqmh voryhqvnlk

srgmhwlm/� Jrvsrgduvnl yhvwqln/ Omxeomdqd1

Uleqlndu/ L1/ 4<<;/ �Shqvlrq Uhirup lq Voryhqld 0 Lqwurgxfwlrq ri wkh Vhfrqg ru Ixqghg Sloodu/�

Voryhqvnd hnrqrpvnd uhylmd 7<+8,/ 7:407;71

Uleqlndu/ L1/ 4<<</ �Suhvwuxnwxuludqmh �qdq
fqlk srvuhgqlnry lq +qdvwdmdmr
flk, �qdq
fqlk wu0

jry/� lq M1 Sudµqlndu +hgw1,/ �Srsulydwl}dflmvnr reqdµdqmh voryhqvnlk srgmhwlm/� Jrvsrgduvnl

yhvwqln/ Omxeomdqd1

�Vwdqmh qd wujx yuhgqrvwqlk sdslumhy y ohwx 4<<7� +Wkh Vhfxulwlhv Pdunhw lq 4<<7, Djhqflmd

}d wuj yuhgqrvwqlk sdslumhy Uhsxeolnh Voryhqlmh +Vhfxulwlhv Pdunhw Djhqf| ri wkh Uhsxeolf ri

Voryhqld,1

Yhvholqryl
f/ G1/ 4<<;/ �Ilqdqfludqmh srgmhwlm qd wujx ndslwdod/� Voryhqvnd hnrqrpvnd uhylmd

64



405/ :80;91

]dnrq r odvwqlqvnhp suhreolnrydqmx srgmhwlm +Wkh Odz rq wkh Wudqvirupdwlrq ri Rzqhuvkls

ri Exvlqhvv Hqwhusulvhv,/ 4<<5/ Xudgql olvw UV +R!fldo Jd}hwwh ri wkh Uhsxeolf ri Voryhqld,/

882<5/ :2<6/ 642<61

]dnrq r lqyhvwlflmvnlk vnodglk lq gux
}edk }d xsudyomdqmh +Wkh Odz rq Lqyhvwphqw Ixqgv

dqg Pdqdjhphqw Frusrudwlrqv,/ 4<<7/ Xudgql olvw UV +R!fldo Jd}hwwh ri wkh Uhsxeolf ri

Voryhqld,/ 92<71

]dnrq r Suyhp srnrmqlqvnhp vnodgx Uhsxeolnh Voryhqlmh lq suhreolnrydqmx srreodµ
fhqlk lq0

yhvwlflmvnlk gux
}e +Wkh Odz rq wkh Iluvw Shqvlrq Ixqg dqg rq wkh Wudqvirupdwlrq ri wkh Dx0

wkrul}hg Lqyhvwphqw Frpsdqlhv,/ Xudgql olvw UV +R!fldo Jd}hwwh ri wkh Uhsxeolf ri Voryhqld,/

832<<1

]dnrq r vsuhphpedk lq grsroqlwydk ]dnrqd r lqyhvwlflmvnlk vnodglk lq gux
}edk }d xsudyo0

mdqmh +Wkh Odz rq Prgl�fdwlrqv dqg Frpsohphqwv wr wkh Odz rq Lqyhvwphqw Ixqgv dqg

Pdqdjhphqw Frpsdqlhv,/ 4<<:/ Xudgql olvw UV +R!fldo Jd}hwwh ri wkh Uhsxeolf ri Voryhqld,/

582<:1

]dnrq r vsuhphpedk lq grsroqlwydk ]dnrqd r lqyhvwlflmvnlk vnodglk lq gux
}edk }d xsudyo0

mdqmh +Wkh Odz rq Prgl�fdwlrqv dqg Frpsohphqwv wr wkh Odz rq Lqyhvwphqw Ixqgv dqg

Pdqdjhphqw Frpsdqlhv,/ 4<<;/ Xudgql olvw UV +R!fldo Jd}hwwh ri wkh Uhsxeolf ri Voryhqld,/

432<;1

]dnrq r vsuhphpel ]dnrqd r lqyhvwlflmvnlk vnodglk lq gux
}edk }d xsudyomdqmh +Wkh Odz rq wkh

Prgl�fdwlrq ri wkh Odz rq Lqyhvwphqw Ixqgv dqg Pdqdjhphqw Frpsdqlhv,/ 4<<</ Xudgql

olvw UV +R!fldo Jd}hwwh ri wkh Uhsxeolf ri Voryhqld,/ 592<<1


]qlgduµl
f0Nudqmf/ D1/ 4<<;/ �Lqyhvwlflmvnl vnodgl= dnwlyql odvwqln dol xsudyomdohf sruwihomdB/�

Voryhqvnd hnrqrpvnd uhylmd 405/ 4:304;71

Zduwkhu/ Y1/ 4<<8/ �Djjuhjdwh Pxwxdo Ixqg Iorzv dqg Vhfxulw| Uhwxuqv/� Mrxuqdo ri Il0

qdqfldo Hfrqrplfv 6</ 53<05681
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SLGv duh d udwkhu xqxvxdo sduw ri wkh Voryhqldq �qdqfldo v|vwhp1 Wkh| zhuh fuhdwhg e| wkh

Odz rq wkh wudqvirupdwlrq ri rzqhuvkls ri exvlqhvv hqwhusulvhv ri 4<<5/ dv dq lqgluhfw zd| ri

pdnlqj wkh flwl}hqv ri Voryhqld wkh vkduhkroghuv ri Voryhqldq �upv1 Edvhg rq wklv odz/ hdfk

flwl}hq/ ghshqglqj rq klv2khu djh/ uhfhlyhg dq rzqhuvkls fhuwl�fdwh +d yrxfkhu, zruwk ehwzhhq

5833 dqg 8333 GP/ iru iuhh1 Wkh rzqhuvkls fhuwl�fdwh jdyh hdfk kroghu wkh uljkw wr ex|

vkduhv1 Lwv prqhwdu| ydoxh zdv uhjlvwhuhg rq d vshfldo uhjlvwudwlrq dffrxqw wkdw zdv rshqhg

iru hdfk flwl}hq1 Rzqhuvkls fhuwl�fdwhv frxog rqo| eh h{fkdqjhg iru vkduhv ri wudqviruphg/

l1h1 *sulydwl}lqj* hqwhusulvhv +wkurxjk sxeolf r�hulqjv/ e| sduwlflsdwlqj lq lqwhuqdo glvwulexwlrq

dqg lqwhuqdo vdoh ri vkduhv, dqg iru vkduhv ri SLGv169 SLGv zhuh fuhdwhg wr ex| vkduhv ri wkh

sulydwl}lqj frpsdqlhv rq ehkdoi ri lqyhvwruv/ hlwkhu gxulqj sxeolf r�hulqjv/ ru wkurxjk wkh

dxfwlrqv/ zklfk zhuh rujdql}hg e| wkh Ghyhorsphqw ixqg1 Vkduhv ri SLGv wkhpvhoyhv ehfdph

wudqvihudeoh zkhq SLGv ehfdph olvwhg rq wkh vwrfn h{fkdqjh1

SLGv kdyh d ihz ihdwxuhv wkdw glvwlqjxlvk wkhp iurp wkh uhjxodu forvhg0hqg ixqgv1 Iluvw/ wkh|

zhuh lqlwldoo| vhoolqj wkhlu vkduhv iru rzqhuvkls fhuwl�fdwhv +qrw fdvk,/ dqg wkh| frxog rqo|

sxufkdvh wkh suh0ghwhuplqhg dvvhwv +olplwhg fkrlfh,1 Vhfrqg/ wkh qdwxuh ri SLG dvvhwv forvho|

uhvhpeohv wkh dvvhwv ri yhqwxuh fdslwdo ixqgv +
]qlgduµl
f0Nudqmf +4<<;,,1 Wr pdnh pdwwhuv

hyhq pruh frpsolfdwhg/ SLGv duh qrw deoh wr frqyhuw doo fhuwl�fdwhv lqwr �qdqfldo dvvhwv1 Wklv

ehfdph nqrzq dv wkh sureohp ri *d eodfn kroh* lq wkh dvvhwv ri SLGv1 SLGv fodlp wkdw wkh

vl}h ri wkh dvvhwv dydlodeoh wr wkhp lv qrw vx!flhqw wr fryhu wkh ydoxh ri rzqhuvkls fhuwl�fdwhv

wkh| froohfwhg1 Wkh *kroh* lv hvwlpdwhg wr dprxqw wr derxw 43( ri Voryhqld*v 4<<;*v JGS

+Uleqlndu +4<<;,,1 Dv d frqvhtxhqfh/ SLGv ghpdqg dgglwlrqdo dvvhwv iurp wkh vwdwh wr *xvh0xs*

wkh uhpdlqlqj fhuwl�fdwhv16:

Dqrwkhu zd| wr �oo wklv vkruwdjh ri dvvhwv/ dqg vlpxowdqhrxvo| surylgh wkh edvh iru wkh ixqghg

vhfrqg sloodu ri wkh shqvlrq v|vwhp zrxog eh wr wudqvihu wkh vkduhv ri SLGv/ zklfk duh edfnhg

e| rzqhuvkls fhuwl�fdwhv/ wr wkh lqglylgxdo dffrxqwv ri wkh vhfrqg sloodu yroxqwdu| shqvlrq

ixqg +Uleqlndu +4<<;,,1 Wklv lghd zdv lqfrusrudwhg lq wkh Odz rq wkh Iluvw shqvlrq ixqg ri

wkh Uhsxeolf ri Voryhqld dqg wudqvirupdwlrq ri wkh dxwkrul}hg lqyhvwphqw frpsdqlhv wkdw zdv

sdvvhg lq Mxqh 4<<<1 Frqwudu| wr wkh h{shfwdwlrqv/ rqo| 617( ri vkduhkroghuv ri SLGv xvhg

wklv dgglwlrqdo *uljkw wr fkrrvh* dqg frqyhuwhg wkhlu vkduhv zlwklq wkh jlyhq shulrg16; Wkh orz

uhvsrqvh pd| eh gxh wr idfwruv/ olnh wkh odfn ri lqirupdwlrq dqg sxeolflw|/ wkh odwh uhdfwlrq ri

wkh dxwkrul}hg pdqdjhphqw frusrudwlrqv/ hwf1 Zkdwhyhu wkh uhdvrqv/ SLGv suhvhuyhg wkhlu

dvvhw edvh dqg zloo eh r�huhg dgglwlrqdo dvvhwv lq rqh zd|/ ru dqrwkhu1

Wkh klvwru| ri SLGv vhhpv wr jr kdqg lq kdqg zlwk wkh uhirup ri Voryhqld*v shqvlrq v|vwhp1

Wkh hyhqwv lq wkh vhfrqg kdoi ri 4<<< duh mxvw sduw ri wklv mrlqw surfhvv1 SLGv zrxog suredeo|

qhyhu dfklhyh wkhlu wrgd|*v vwdwxv li wkh uhirup ri wkh vwdwh shqvlrq v|vwhp/ dv vxjjhvwhg dqg

69Rqo| wkh fxuuhqw dqg sdvw hpsor|hhv ri wkh �upv/ dqg wkhlu uhodwlyhv zhuh deoh wr sduwlflsdwh lq wkh

*lqwhuqdo* glvwulexwlrq dqg vdoh ri vkduhv1
6:Qrwh wkdw wkh vwdwh wrgd| rzqv d odujhu sduw ri frusrudwh vhfwru wkdq lw glg ehiruh wkh *sulydwl}dwlrq1*
6;Ilqdq
fql wujl/ Qryhpehu 4<<<1
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glvfxvvhg e| Uleqlndu +4<<;, wrrn sodfh1 Wkh hvvhqfh ri wkh sursrvdo zdv wr wudqvihu wkh

vkduhv dqg rzqhuvkls vwdnhv ri doo +suhylrxvo|, vrfldoo| rzqhg frpsdqlhv wr shqvlrq ixqgv/

qrw pxwxdo ixqgv1 Khqfh/ SLGv fdq eh ylhzhg dv wkh mrlqw surgxfw ri wkh Voryhqldq pdvv

*sulydwl}dwlrq* surfhvv dqg wkh shqvlrq v|vwhp uhirup1 Dv d frqvhtxhqfh/ SLGv duh riwhq qrw

frqvlghuhg *uhdo* �qdqfldo lqwhuphgldulhv lq wkh Voryhqldq dfdghplf frppxqlw| +vhh Uleqlndu

+4<<<,,1 Dffruglqj wr Uleqlndu +4<<<,/ SLGv gr qrw idflolwdwh wkh wudqvihu ri ixqgv iurp

krxvhkrogv wr hqwhusulvhv1 Wkh| shuirup wzr ixqfwlrqv wkdw kdyh qr srvlwlyh h�hfwv rq wkh

frusrudwh vhfwru= +l, Wkh| hqdeoh wkhlu vkduhkroghuv wr vhoo vkduhv/ zklfk wkh| dftxluhg iru

iuhh dqg lq wklv zd| lqgxfh frqvxpswlrq dqg uhgxfh vdylqjv lq wkh hfrqrp|> +ll, Wkurxjk

vdohv dqg sxufkdvhv ri vkduhv SLGv prgli| wkhlu sruwirolr vwuxfwxuh lq whupv ri frqfhqwudwlrq/

qrw glyhuvl�fdwlrq +Uleqlndu +4<<<,,16< Li zh dgrsw vxfk ylhz ri SLGv/ vwxg|lqj wkh lpsdfw ri

SLGv rq wkh r!fldo htxlw| pdunhw pd| vhhp ixwloh1 Krzhyhu/ wkh jurzwk ri wkhlu dvvhw edvh

dqg wkhlu rzqhuvkls vwdnhv lq wkh frpsdqlhv vhhp wr eh vljql�fdqw hqrxjk wr ghvhuyh pruh

uhvhdufk1

6<Wkh uroh ri wkh vwrfn pdunhw lv fulwlfl}hg wr kdyh d vlplodu ixqfwlrq= lw grhvq*w idflolwdwh wkh wudqvihu ri

ixqgv lqwr wkh frusrudwh vhfwru exw lqvwhdg khosv lqglylgxdov wr vhoo zkdw wkh| uhfhlyhg iuhh ri fkdujh +Uleqlndu

+4<<<,,1
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Lq whupv ri qxpehu dqg dvvhw ydoxh/ rshq0hqg ixqgv uhsuhvhqw rqo| d vpdoo sduw ri wkh Voryh0

qldq pxwxdo ixqg lqgxvwu|1 Wkh dvvhw ydoxh ri doo rshq0hqg ixqgv wrjhwkhu uhsuhvhqwv ohvv

wkdq 5( ri wkh wrwdo dvvhw ydoxh ri SLGv lq wkh odvw �yh |hduv +vhh Wdeoh 7,1 Hyhq li zh

h{foxgh rzqhuvkls fhuwl�fdwhv iurp wkh dvvhwv ri SLGv/ wklv shufhqwdjh grhvq*w h{fhhg 6(1

Wkh dyhudjh rshq0hqg ixqg lq rxu txduwhuo| pxwxdo ixqg gdwdedvh +ghvfulehg lq vhfwlrq 6,

kdv d wrwdo dvvhw ydoxh ri 3156 eloolrq VLW/ dqg lv derxw �iwhhq wlphv vpdoohu wkdq wkh dyhudjh

SLG1

Dw �uvw vljkw/ wkh frpsrvlwlrq ri dvvhwv ri rshq0hqg ixqgv orrnv vljql�fdqwo| gl�huhqw iurp

SLGv1 Zlwkrxw rzqhuvkls fhuwl�fdwhv/ wkhlu sruwirolr vwuxfwxuh orrnv udwkhu vlplodu1 Iljxuh <

vkrzv wkdw vwrfnv duh wkh vlqjoh prvw lpsruwdqw lqyhvwphqw fdwhjru| ri wkh rshq0hqg ixqgv1

Wkh| duh iroorzhg e| erqgv/ edqn ghsrvlwv dqg fdvk dqg vkruw0whup vhfxulwlhv1 Dprqj vkruw0

whup dvvhwv/ wkh vhfxulwlhv lvvxhg e| wkh Edqn ri Voryhqld duh suhgrplqdqw1 Wkhvh dvvhw

fdwhjrulhv kdyh ehhq suhydlolqj gxulqj wkh zkroh shulrg 4<<704<<<1 Wkh sursruwlrq ri vkduhv

lq wkh sruwirolrv ri rshq0hqg ixqgv lv ulvlqj1 Wklv ulvh frphv sulpdulo| dw wkh h{shqvh ri erqgv

dqg edqn ghsrvlwv1 Dw wkh hqg ri 4<<</ vkduhv uhsuhvhqwhg doprvw :<( ri wkh wrwdo dvvhwv ri

rshq0hqg ixqgv1

Frpsduhg wr wkh dyhudjh SLG lq rxu Vhswhpehu 4<<90Mxqh 4<<< gdwdedvh/ wkh dyhudjh rshq0

hqg ixqg krogv d orzhu shufhqwdjh ri dvvhwv lq vkduhv +89(,/ dqg lqyhvwv pruh lq erqgv

+581<(,173 Lq rughu wr phhw wkh oltxlglw| uhtxluhphqwv suhvfulehg e| odz/ wkh dyhudjh rshq0

hqg ixqg dovr lqyhvwv pruh lq vkruw0whup vhfxulwlhv +<17(, dqg lq fdvk +616(,1 Uhodwlyh wr

wkh dyhudjh SLG/ d kljkhu sursruwlrq ri vkduhv lq wkh sruwirolr ri wkh dyhudjh rshq0hqg ixqg

duh wudghg rq wkh rujdql}hg htxlw| pdunhw wkdq r�0h{fkdqjh +84( dqg 8(/ uhvshfwlyho|,1

Edvhg rq wkh uhfhqw sruwirolr vwuxfwxuh ri rshq0hqg ixqgv zh pljkw h{shfw wkdw lqgh{ PI/

zklfk zh fuhdwhg vr wkdw lw uh hfwv wkh pryhphqw ri wkh qhw dvvhw ydoxh shu xqlw ri dq dyhudjh

rshq0hqg ixqg/ zrxog eh kljko| fruuhodwhg zlwk wkh vwrfn pdunhw lqgh{ VEL174 Lq dgglwlrq/

73Zkhq zh frpsduh dq dyhudjh SLG zlwk dq dyhudjh rshq0hqg ixqg/ zh h{foxgh rzqhuvkls fhuwl�fdwhv iurp

wkh dvvhwv ri SLGv1
74VEL lqgh{ lv frpsulvhg ri 4< prvw wudghg vkduhv olvwhg rq pdunhwv D dqg E1 Lw lqfoxghv doprvw h{foxvlyho|

wkh vkduhv ri wkh sulydwl}hg frpsdqlhv1 Pdunhw fdslwdol}dwlrq ri wkhvh vkduhv duh xvhg dv zhljkwv1 Wkh iroorzlqj

irupxod lv qrz lq xvh=

7�U| '

�S

�'�

ER|c� W ^Ac��

�S

�'�

ERfc� W ^Ac��

W �fff Wg|

zkhuh � lv wkh qxpehu ri vkduhv lqfoxghg lq wkh lqgh{/ R|c� lv wkh dyhudjh sulfh ri vwrfn � rq gd| |/ Rfc� lv wkh

dyhudjh sulfh ri vwrfn � rq Mdqxdu| 4vw/ 4<<:1 ^Ac� lv wkh qxpehu ri � vkduhv olvwhg rq wkh h{fkdqjh rq wkh

gd| ri vhwwlqj +ru fkdqjlqj, wkh zhljkwv/ dqg g| wkh dgmxvwlqj idfwru iru hqvxulqj wkh lqgh{ frpsdudwlyho| lq

wlph1 PI lqgh{ lv fdofxodwhg dv d zhljkhg dyhudjh ri wkh gdlo| fkdqjhv lq wkh qhw dvvhw ydoxh shu xqlw ri hdfk

pxwxdo ixqg1 Wkh zhljkwv duh wkh shufhqwdjhv ri hdfk ixqg*v qhw dvvhw ydoxh lq wrwdo qhw dvvhw ydoxh/ dqg wkh|

fkdqjh gdlo|1
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Iljxuh <= Sruwirolr vwuxfwxuh ri rshq0hqg pxwxdo ixqgv lq |hduv 4<<804<<< +hqg0ri0|hdu ydo0

xhv,1

wkh fruuhodwlrq frh!flhqw ehwzhhq PI dqg VEL vkrxog eh kljkhu wkdq wkh fruuhodwlrq ehwzhhq

lqglfhv VEL dqg SL[1 Lq Iljxuh 43 zh sorw wkh gdlo| ydoxhv ri lqgh{ SL[/ wkh ydoxhv ri vwrfn

pdunhw lqgh{ VEL/ dqg wkh ydoxhv ri PI lqgh{ lq wkh �uvw kdoi ri 4<<<1 Frqwudu| wr rxu

h{shfwdwlrqv/ wkh fruuhodwlrq frh!flhqw ehwzhhq wkh gdlo| ydoxhv ri SL[ dqg VEL lq wkh �uvw

vhyhq prqwkv ri 4<<< lv kljkhu +.31;8, wkdq wkh fruuhodwlrq frh!flhqw ehwzhhq PI dqg VEL

+.31:9,1 Zh glvfxvv wkh zd|/ lq zklfk Voryhqldq rshq0hqg ixqgv pljkw d�hfw wkh vwrfn pdunhw

lqgh{ lq wkh ixwxuh lq wkh uhvw ri wklv dsshqgl{1

�
��4 5
6� 	
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Rqh ri wkh dgydqwdjhv ri wkh *rshqqhvv* ri pxwxdo ixqgv lv wkh wudqvsduhqf| ri sulfhv ri wkhlu

dvvhwv1 Wklv hqdeohv wkh lqyhvwruv wr iroorz wkhlu qhw dvvhw ydoxh rq d gdlo| edvlv1 Wkh gdlo|

wrwdo qhw dvvhw ydoxh ri wkh Voryhqldq rshq0hqg ixqgv lq wkh shulrg Mdqxdu| 4<<90Mxqh 4<<<

lv ghslfwhg lq Iljxuh 441 Lw vkrzv d srvlwlyh wuhqg wkdw pd| eh dwwulexwhg wr wkh srvlwlyh

uhwxuqv rq wkh dvvhwv lq wkh ixqg sruwirolrv/ dqg wr wkh qhw  rzv ri prqh| lqwr pxwxdo ixqgv

+wkh qhw  rzv ri prqh| lqwr rshq0hqg ixqgv duh sorwwhg lq Iljxuh 45175,1

75Zkhq sorwwlqj gdlo| qhw  rzv zh h{foxghg wkh shulrg Mdqxdu|0Pdufk 4<<9/ zkhq hdfk ixqg rqo| frqvlvwhg

ri rqh xqlw dqg kdg qr  rzv ri prqh|/ dqg wkh �uvw wzr gd|v ri Dsulo 4<<9/ zkhq wkh ixqgv uhfhlyhg hqruprxv

dprxqwv ri prqh| dqg vwduwhg rshudwlqj *qrupdoo|1*
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SBI PIX MF Index

Iljxuh 43= Gdlo| ydoxhv ri lqglfhv VEL/ SL[ dqg PI lq wkh shulrg Mdqxdu|4<<<0Mxqh 4<<<1

Iru frpsdulvrq/ doo lqglfhv duh uhfdofxodwhg xvlqj wkh ydoxhv ri Ghf 63wk/ 4<<;/ dv d frpprq

edvh +Ghf 63@4333,1

Dq hpslulfdo uhodwlrqvkls ehwzhhq qhw  rzv ri prqh| wr wkh rshq0hqg ixqgv dqg wkh vwrfn

pdunhw sulfhv +dqg uhwxuqv, kdv ehhq irxqg wr h{lvw lq vrph vwrfn pdunhwv1 Lq wkh XV/ iru

h{dpsoh/ zkhuh lqvwlwxwlrqv dffrxqw iru ryhu 93( ri wkh ryhudoo Q\VH htxlw| wudglqj/ wkh

 rz0lqgxfhg wudglqj e| pxwxdo ixqgv lv rqh ri wkh nh| ghwhuplqdqw ri wkh ohyho ri vwrfn

sulfhv +Hghohq dqg Zduqhu +4<<<,,1 Wklv qrwlrq lqvsluhg pdq| uhfhqw hpslulfdo vwxglhv ri wkh

lpsdfw ri  rz0prwlydwhg lqvwlwxwlrqdo wudglqj rq +djjuhjdwh, pdunhw sulfhv dqg uhwxuqv176

Hghohq dqg Zduqhu +4<<<,/ iru h{dpsoh/ �qg d vwdwlvwlfdoo| vljql�fdqw orqj0uxq htxloleulxp

uhodwlrqvkls ehwzhhq wkh qhw  rzv ri prqh| lqwr pxwxdo ixqgv dqg wkh ohyho ri vwrfn pdunhw

lqgh{ rq d odujh vdpsoh ri XV pxwxdo ixqgv1

Wkh lpsdfw ri qhw prqh|  rzv wr rshq0hqg ixqgv rq wkh gdlo| vwrfn lqgh{ +lwv uhwxuqv, lq

wkh OMVH lv pdujlqdo/ dqg vwdwlvwlfdoo| lqvljql�fdqw177 Frqvlghulqj wkh vl}h ri wkh  rzv/ wklv

76Vhh Zduwkhu +4<<8,/ Prvhedfk dqg Qdmdqg +4<<<,/ Hghohq dqg Zduqhu +4<<<,/ hwf1 Hghohq dqg Zduqhu

+4<<<,/ iru h{dpsoh/ dqdo|}h gdlo| dqg lqwud0gd| gdwd dqg frqfoxgh wkdw zlwklq wkh wudglqj gd| pdunhw uhwxuqv

uhvsrqg wr qhz  rz ri prqh| lqwr pxwxdo ixqgv/ zkloh wkh gdlo|  rz uhvsrqgv wr wkh lqirupdwlrq wkdw gulyhv

wkh uhwxuqv +zlwk d odj,1 Wkhlu dqg rwkhu vlplodu hpslulfdo vwxglhv vxjjhvw wkdw djjuhjdwh  rz fdq eh xvhg wr

vwxg| wkh djjuhjdwh sulfh h�hfw ri lqvwlwxwlrqdo wudglqj1
77Xvlqj gdlo| gdwd rq qhw sd|phqwv ri lqglylgxdo rshq0hqg ixqgv/ surylghg e| wkh Vhfxulwlhv Pdunhw Djhqf|/
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Iljxuh 44= Gdlo| wrwdo qhw dvvhw ydoxh ri pxwxdo ixqgv dqg gdlo| ydoxhv ri lqglfhv VEL dqg

PI lq wkh shulrg Mdqxdu| 4<<90Mxqh 4<<<1

lv qrw vxusulvlqj1 Lq d ihz |hduv/ wkh uhvxowv ri d vlplodu dqdo|vlv pljkw orrn yhu| gl�huhqw/

ghshqglqj rq wkh ohjdo dqg rujdql}dwlrqdo irup wkdw SLGv zloo fkrrvh/ ru eh dgylvhg wr

dgrsw/ lq wkh frplqj |hdu+v,1 Ehfdxvh ri wkhlu odujhu dvvhw edvh lw lv uhdvrqdeoh wr dvvxph

wkdw wkh prqh|  rzv lqwr *ixwxuh SLGv*/ li rshq0hqghg/ pd| sod| d pruh lpsruwdqw uroh iru wkh

rujdql}hg htxlw| pdunhw wkdq fxuuhqw rshq0hqg ixqgv glg lq wkh sdvw wzr |hduv1 Wkh rshqlqj

ri SLGv zrxog doprvw dxwrpdwlfdoo| wudqvodwh lq d vwurqjhu suhvhqfh ri rshq0hqg ixqgv rq wkh

Voryhqldq htxlw| pdunhw1

zh orrn dw zkhwkhu qhw prqh|  rzv wr rshq0hqg ixqgv kdyh dq| lpsdfw rq wkh vwrfn pdunhw lqgh{ VEL dqg

lwv uhwxuqv1 Zh xvh wkh gdwd iurp Dsulo 6/ 4<<9 xqwlo Mxo| 64/ 4<<<1 Zh h{foxghg wkh �uvw wkuhh prqwkv

ri rxu deryh phqwlrqhg gdwdvhw ehfdxvh qhw rzv zhuh }hur lq wklv shulrg1 Wkh �uvw wzr gd|v lq Dsulo duh

h{foxghg ehfdxvh wkhuh zdv d odujh qhw lq rz ri prqh| lqwr pxwxdo ixqgv gxh wr wkh vwduw0xs ri d ihz qhz

ixqgv1 Zh vhdufk iru wkh ehvw vshfl�fdwlrq ri wkh prgho wkdw fdq h{sodlq wkh yduldwlrq lq qhw  rzv ri prqh|

wr wkh rshq0hqg ixqgv1 Zh qrupdol}h qhw  rzv e| glylglqj wkhp e| wkh wrwdo qhw pxwxdo ixqg qhw dvvhw ydoxh

ri wkh suhylrxv gd|1 Zh xvh frqfxuuhqw dqg odjjhg uhwxuqv rq VEL dqg odjjhg qhw  rzv dqg  rzv dv d vhw ri

h{sodqdwru| yduldeohv1 Qhw  rzv dqg pdunhw uhwxuqv/ phdvxuhg dv wkh gdlo| fkdqjh lq vwrfn pdunhw lqgh{ VEL/

duh srvlwlyho| fruuhodwhg/ exw wkh fruuhodwlrq frh!flhqw lv udwkhu orz +.3138,1 Wkh �uvw odj ri qhw  rzv/ wkh

pdunhw uhwxuq ri wkuhh gd|v djr/ dqg wkh prylqj dyhudjh whup ri wkh �uvw rughu wxuq rxw wr eh vwdwlvwlfdoo|

vljql�fdqw h{sodqdwru| yduldeohv1 Olnh Hghohq dqg Zduqhu +4<<<,/ zh xvh wkh uhvlgxdov ri wklv uhjuhvvlrq/ l1h1

wkh xqh{sodlqhg/ ru *xqh{shfwhg* qhw  rzv dv dq h{sodqdwru| yduldeoh lq wkh uhjuhvvlrq iru wkh gdlo| shufhqwdjh

uhwxuq rq wkh VEL lqgh{1 Qr pdwwhu zkdw vshfl�fdwlrq zh xvh/ wkh xqh{sodlqhg ixqg  rzv/ wkhlu odjv/ dqg wkh

odjjhg uhwxuq rq wkh VEL lqgh{ gr qrw h{sodlq pruh wkdq 7( ri wkh yduldwlrq lq pdunhw uhwxuqv1 Pruhryhu/

wkh uhjuhvvlrq frh!flhqwv ri xqh{sodlqhg  rzv duh vwdwlvwlfdoo| lqvljql�fdqw dw wkh xvxdo ohyhov1
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Iljxuh 45= Qhw  rzv ri prqh| lqwr pxwxdo ixqgv lq |hduv 4<<904<<<1
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