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Devwudfw

Wkh sxusrvh ri wkh sdshu lv wr vwxg| krz fkdqjhv lq wkh Vzhglvk wd{

v|vwhp kdyh lq xhqfhg vwrfn sulfhv dqg wudglqj yroxphv durxqg wkh

h{0glylghqg gd|1 Wkh k|srwkhvlv wkdw wkh h{0glylghqg sulfh udwlr lv

xqd�hfwhg e| wkh uhodwlyho| odujh wd{ srolf| fkdqjhv lq Vzhghq fdqqrw

eh uhmhfwhg/ dqg wkh wd{ folhqwhoh k|srwkhvlv lv qrw vxssruwhg e| wkh

gdwd1 Rq wkh rwkhu kdqg/ wkh uhvxowv duh qrw doo wrjhwkhu vxssruwlyh

ri wkh vkruw0whup wudglqj k|srwkhvlv1 Iru lqvwdqfh/ wkh uhvxowv gr qrw

frq�up wkh suhglfwhg dqg suhylrxvo| grfxphqwhg srvlwlyh uhodwlrqvkls

ehwzhhq deqrupdo yroxphv dqg glylghqg |lhogv1

Nh| zrugv= h{0glylghqg> fdslwdo jdlqv> wd{dwlrq> hyhqw vwxg|1

MHO fodvvl�fdwlrq= J45> J47> J68> K571

� �������	�
��

Wkh sxusrvh ri wklv sdshu lv wr vwxg| krz pdujlqdo wd{hv rq glylghqgv
dqg fdslwdo jdlqv lq xhqfh vwrfn sulfhv dqg wudglqj yroxphv lq wkh shulrg
durxqg wkh h{0glylghqg gd|1 Lq dq hfrqrp| zlwk shuihfw fdslwdo pdunhwv/
Ploohu dqg Prgljoldql +4<94, vkrzhg wkdw vkduhkroghuv duh lqgl�huhqw eh0
wzhhq glylghqgv dqg ixwxuh hduqlqjv1 Wklv lpsolhv wkdw wkh vwrfn sulfh vkrxog
ghfolqh rq wkh h{0glylghqg gd| dqg wkdw wkh ghfolqh vkrxog htxdo wkh vl}h

WL zrxog olnh wr wkdqn Wkrpdv Durqvvrq/ Plndho Edvn/ Mùujhq Khoovwuùp/ [dylhu gh
Oxqd/ Mrkq Nduo Vfkro} dqg Pdjqxv Zlnvwuùp iru ydoxdeoh frpphqwv rq d suhylrxv
yhuvlrq ri wklv duwlfoh1 L zrxog dovr olnh wr wkdqn Khquln Qlovvrq dqg Ulfndug Rovvrq iru
surylglqj gdwd1 Ilqdqfldo vxssruw iurp wkh Vzhglvk Lqvwlwxwh lv judwhixoo| dznqrzohjhg1
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ri wkh glylghqg shu vkduh1 Li wklv lv qrw wkh fdvh/ lqyhvwruv fdq h{sorlw wkh
gl�huhqfh wr pdnh d sur�w iurp duelwudjh1 Krzhyhu/ hduo| hpslulfdo vwxg0
lhv +h1j1/ Fdpsehoo dqg Ehudqhn/ 4<86> Gxudqg dqg Pd|/ 4<93, lqglfdwhg
wkdw wkh udwlr ri wkh sulfh fkdqjh wr wkh glylghqg shu vkduh +wkh vr fdoohg
h{0glylghqg sulfh udwlr, zdv ohvv wkdq rqh dqg srvlwlyho| fruuhodwhg zlwk wkh
glylghqg |lhog1

Howrq dqg Juxehu +4<:3, vkrzhg wkdw wkh h{0glylghqg sulfh udwlr fdq eh
xvhg wr lqihu wkh gl�huhqwldo wd{dwlrq ri glylghqgv dqg fdslwdo jdlqv iru wkh
pdujlqdo vwrfnkroghu dqg wkdw wkh h{0glylghqg sulfh udwlr/ lq dq hfrqrp|
zkhuh fdslwdo jdlqv duh wd{hg pruh idyrudeo| wkdq glylghqgv/ vkrxog eh orzhu
iru vwrfnv dwwudfwlqj vkduhkroghuv lq kljk lqfrph wd{ eudfnhwv1 Dffruglqjo|/
wkh| lqwhusuhwhg wkh srvlwlyh fruuhodwlrq ehwzhhq wkh h{0glylghqg sulfh udwlr
dqg wkh glylghqg |lhogv dv d uhvxow ri wd{0lqgxfhg folhqwhohv/ l1h1/ lqyhvwruv
zlwk kljk pdujlqdo wd{ udwhv krog orz glylghqg |lhog vwrfnv dqg wkrvh lq
orzhu lqfrph wd{ eudfnhwv krog kljk glylghqg |lhog vwrfnv1

Rq wkh rwkhu kdqg/ Ndod| +4<;5/ 4<;7, dqg Ploohu dqg Vfkrohv +4<;5,
dujxhg wkdw pdujlqdo wd{ udwhv fdqqrw eh ghulyhg iurp wkh h{0glylghqg sulfh
udwlr ehfdxvh surihvvlrqdo wudghuv +h1j1/ lqvwlwxwlrqdo lqyhvwruv, dqg sulydwh
lqyhvwruv idfh gl�huhqw wd{ uxohv1 Jlyhq wkdw sulydwh lqyhvwruv duh sulfh
vhwwhuv/ wklv phdqv wkdw lqvwlwxwlrqdo lqyhvwruv fdq h{sorlw wkh h{0glylghqg
sulfh fkdqjh wr pdnh duelwudjh sur�wv1 Iroorzlqj suhylrxv olwhudwxuh/ wklv
wkhru| lv khqfhiruwk gh�qhg dv wkh vkruw0whup wudglqj k|srwkhvlv/ zkloh wkh
Howrq dqg Juxehu +4<:3, wkhru| lv gh�qhg dv wkh wd{ folhqwhoh k|srwkhvlv1
Wkh vkruw0whup wudglqj k|srwkhvlv lv vxssruwhg e| hpslulfdo zrun +h1j1/
Odnrqlvkrn dqg Yhupdhohq/ 4<;9> Ndusr� dqg Zdonolqj/ 4<;;> Plfkdho|
dqg Ylod/ 4<<8> Dwkdqdvvdnrv/ 4<<9, lqglfdwlqj deqrupdoo| kljk wudglqj
yroxphv durxqg wkh h{0glylghqg gd|1

Lq wklv vwxg|/ gdlo| gdwd iurp wkh Vzhglvk vwrfn pdunhw gxulqj wkh shulrg
4<;;04<<8 duh xvhg wr dqdo|}h krz fkdqjhv lq wkh Vzhglvk wd{ v|vwhp kdyh
lq xhqfhg vwrfn sulfhv dqg wudglqj yroxphv lq wkh shulrg durxqg wkh h{0
glylghqg gd|1 H{dpsohv ri suhylrxv vwxglhv ri uhjlph vkliwv lq wd{ srolf| dqg
h{0glylghqg ehkdylru duh Errwk dqg Mrkqvwrq +4<;7,/ Srwhued dqg Vxpphuv
+4<;7,/ Edufod| +4<;:,/ Plfkdho| +4<<4,/ Urelq +4<<4,/ Dwkdqdvvdnrv dqg
Irzohu +4<<6,/ Vnlqqhu +4<<6,/ gh Ulgghu dqg Vùghuvwhq +4<<8, dqg Zx
dqg Kvx +4<<9,1 Wkh uhvxowv iurp wkhvh vwxglhv duh/ krzhyhu/ lqfrqfoxvlyh1
Vrph ri wkh vwxglhv +h1j1/ Srwhued dqg Vxpphuv/ 4<;7> Edufod|/ 4<;:> Urelq/
4<<4,/ suhvhqw uhvxowv wkdw lqglfdwh wkdw wd{hv lq xhqfh h{0glylghqg ehkdylru
zkloh rwkhu vwxglhv +h1j1/ Vnlqqhu/ 4<<6> gh Ulgghu dqg Vùghuvwhq/ 4<<8,
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frqfoxgh wkh rssrvlwh14 Lq wklv sdshu/ zh fdq lghqwli| wkuhh glvwlqfw wd{
uhjlphv lq Vzhghq gxulqj shulrg xqghu vwxg|/ l1h1/ fdslwdo jdlqv kdyh/ lq
uhodwlrq wr glylghqgv/ ehhq wd{hg dw d kljkhu/ htxdo dqg orzhu pdujlqdo wd{
udwh1 Lq uhodwlrq wr suhylrxv vwxglhv/ wklv surylghv xv zlwk juhdwhu yduldwlrq
lq wkh uhodwlyh wd{dwlrq ri glylghqgv dqg fdslwdo jdlqv1

Wkh hvwlpdwlrq shulrg frlqflghv/ pruhryhu/ zlwk wkh lpsohphqwdwlrq ri
wkh pdmru Vzhglvk wd{ uhirup lq 4<<41 Qrwh wkdw wkh wd{ folhqwhoh k|srwkhvlv
lpsolflwo| dvvxphv wkdw glylghqgv dqg fdslwdo jdlqv duh wd{hg dv hduqhg
lqfrph1 Lq wkh fdvh zkhq wkh| duh wd{hg dw d xqlirup udwh luuhvshfwlyh ri
wkh ohyho ri hduqhg lqfrph/ dv diwhu wkh 4<<4 Vzhglvk wd{ uhirup/ yduldwlrq
lq wkh h{0glylghqg sulfh udwlr fdqqrw eh h{sodlqhg e| wd{ lqgxfhg folhqwhohv1
Khqfh/ wkh Vzhglvk wd{ uhirup surylghv d xqltxh rssruwxqlw| wr h{dplqh wkh
wd{ folhqwhoh k|srwkhvlv xvlqj djjuhjdwh gdwd iurp wkh vwrfn pdunhw1 Wkh
 dw wd{ udwh ri glylghqgv dqg fdslwdo jdlqv dovr lpsolhv wkdw gluhfw phdvxuhv
ri wkh uhodwlyh wd{ wuhdwphqw ri glylghqgv dqg fdslwdo jdlqv fdq eh lqfoxghg
lq wkh hpslulfdo dqdo|vlv1 Wd{ srolf| fkdqjhv fdq wkhuhe| eh vhsdudwhg iurp
rwkhu ghyhorsphqwv ryhu wlph/ h1j1/ whfkqrorjlfdo fkdqjhv dqg fkdqjhv lq
wudqvdfwlrq frvwv1

Dqrwkhu dgydqwdjh lv wkdw glylghqgv duh sdlg rqfh d |hdu lq Vzhghq +xvx0
doo| lq Pd|,/ zkhuhdv lq pdq| rwkhu frxqwulhv +h1j1/ XVD, glylghqgv duh sdlg
txduwhuo|1 Vlqfh wudqvdfwlrq frvwv ehfrph pruh lpsruwdqw zkhq glylghqgv
duh uhodwlyho| vpdoo/ dqg dfw olnh d eduulhu djdlqvw vkruw whup wudglqj/ lw lv
pruh olnho| wkdw fkdqjhv lq wkh wd{ hqylurqphqw lq xhqfh wkh ehkdylru ri
wkh vkruw0whup wudghuv1 Rq wkh rwkhu kdqg/ wkh fxp0glylghqg gd| lq Vzh0
ghq frlqflghv zlwk wkh dqqxdo jhqhudo phhwlqj ri vkduhkroghuv1 Deqrupdo
yroxphv fdq/ wkhuhiruh/ dovr eh revhuyhg gxh wr uhohdvhg lqirupdwlrq dqg2ru
lqfuhdvhg sxeolflw| iru wkh �up1

Wkh uhvxowv iurp wkh hpslulfdo vwxg| fdqqrw uhmhfw wkh k|srwkhvlv wkdw
wkh h{0glylghqg sulfh udwlr lv xqd�hfwhg e| wkh uhodwlyho| odujh wd{ fkdqjhv
lq Vzhghq gxulqj wkh 4<<3v1 Lq dgglwlrq/ qr vxssruw iru wkh wd{ folhqwhoh
k|srwkhvlv lv irxqg1 Rq wkh rwkhu kdqg/ ghvslwh zhdn lqglfdwlrqv wkdw wudg0
lqj yroxphv duh prvw surqrxqfhg iru wkh shulrgv zkhq fdslwdo jdlqv dqg
glylghqgv duh wd{hg gl�huhqwo|/ wkh uhvxowv duh qrw doo wrjhwkhu vxssruwlyh
ri wkh vkruw whup wudglqj k|srwkhvlv1 Lq frqwudvw wr wkh suhglfwlrqv ri wkh
vkruw whup wudglqj prgho dqg wkh uhvxowv iurp suhylrxv hpslulfdo vwxglhv/

4D qxpehu ri wkhvh vwxglhv rqo| frqvlghu sulfh gdwd1 Wklv lv d olplwdwlrq ehfdxvh zh
pd| revhuyh dq h{0glylghqg sulfh udwlr ohvv wkdq rqh/ ghvslwh wd{ lqgxfhg folhqwhohv dqg
vkruw0whup wudglqj1 H{0glylghqg wudglqj lv/ iru lqvwdqfh/ dvvrfldwhg zlwk wudqvdfwlrq frvwv
+Ndod|/ 4<;5,/ d qrq qhjoljdeoh sulfh ulvn +Khdwk dqg Mduurz/ 4<;;,/ dqg vwrfn sulfhv duh
frqvwudlqhg wr glvfuhwh lqwhuydoov zkloh glylghqgv duh frqwlqrxv +Edol dqg Klwh/ 4<<;,1
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qr vwdwlvwlfdoo| vljql�fdqw srvlwlyh uhodwlrq ehwzhhq deqrupdo yroxphv dqg
glylghqg |lhogv lv revhuyhg lq wkh gdwd1 Lq 4<<7/ zkhq glylghqgv zhuh wd{hg
pruh idyrudeo| wkdq fdslwdo jdlqv/ wkh uhvxowv lqglfdwh wkdw kljk wudglqj
yroxphv zhuh prvw surqrxqfhg iru orz glylghqg |lhog vwrfnv1

Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 suhvhqwv wkh wkhruhwlfdo
iudphzrun1 Vhfwlrq 6 frqwdlqv d ghvfulswlrq ri wkh wd{ srolf| fkdqjhv lq
Vzhghq gxulqj wkh 4<<3v1 Wkh gdwd dqg wkh hpslulfdo phwkrgv duh lqwur0
gxfhg lq vhfwlrq 71 Lq Vhfwlrq 8/ wkh hpslulfdo uhvxowv duh suhvhqwhg dqg
frpphqwhg1 Ilqdoo|/ vhfwlrq 9 frqfoxghv wkh duwlfoh1

� �����

Jlyhq wkdw wkh uxohv ri wd{dwlrq duh htxlydohqw iru doo vwrfnkroghuv/ d ulvn0
qhxwudo lqyhvwru lv lqgl�huhqw ehwzhhq vhoolqj d vwrfn rq wkh fxp0glylghqg
gd| ru rq wkh h{0glylghqg gd| rqo| li wkh h{shfwhg sulfh fkdqjh lv htxdo wr
wkh glylghqg uhfhlyhg1 Irupdoo|/ wklv fdq eh zulwwhq dv

SS � �}+SS � SJ,� f @ H+S%,� �}+H+S%,� SJ, . +4� �_,G � f> +4,

zkhuh SJ/ SS dqg H+S%, duh wkh sxufkdvlqj sulfh ri wkh vwrfn/ wkh sulfh ri
wkh vwrfn rq wkh fxp0glylghqg gd|/ dqg wkh h{shfwhg sulfh ri wkh vwrfn rq
wkh h{0glylghqg gd|1 G ghqrwhv wkh glylghqg shu vkduh/ f lv d �{ wudqvdfwlrq
frvw/ dqg wkh wd{ rq fdslwdo jdlqv dqg glylghqgv lv jlyhq e| �} dqg �_/
uhvshfwlyho|1

Htxdwlrq +4, fdq eh uhzulwwhq dqg vlpsol�hg lq wkh iroorzlqj zd|

SS �H+S%,

G
@

4� �_
4� �}

> +5,

zkhuh �S3.E�%�
(

lv wkh vr0fdoohg h{0glylghqg sulfh udwlr1 Li �_ @ �}/ wkhq
wkh uljkw0kdqg vlgh ri htxdwlrq +5, lv htxdo wr rqh dqg wkh fkdqjh lq wkh
vwrfn sulfh lv htxdo wr wkh glylghqg uhfhlyhg1 Rq wkh rwkhu kdqg/ li �_ A �}/
wkhq wkh h{0glylghqg sulfh udwlr vkrxog eh ohvv wkdq rqh> zkloh lw vkrxog eh
juhdwhu wkdq rqh li �_ ? �}1 Xvlqj XV gdwd/ Howrq dqg Juxehu +4<:3, irxqg
wkdw wkh h{0glylghqg sulfh udwlr zdv ohvv wkdq rqh/ dqg wkdw lw zdv forvhu wr
rqh iru orz glylghqg |lhog vwrfnv wkdq iru kljk glylghqg |lhog vwrfnv15 Lq
dffrugdqfh zlwk wkhlu wkhru|/ wklv uhvxow zdv lqwhusuhwhg dv d wd{ folhqwhoh

5Glylghqg |lhogv duh phdvxuhg dv (*�S�
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h�hfw/ l1h1/ lqyhvwruv zlwk kljk pdujlqdo wd{hv krog orz glylghqg |lhog vwrfnv
zkloh wkrvh lq orzhu lqfrph wd{ eudfnhwv krog kljk glylghqg |lhog vwrfnv16

Krzhyhu/ Ndod| +4<;5/ 4<;7, dujxhg wkdw wkh h{0glylghqg sulfh udwlr
zloo dovr eh lq xhqfhg e| wkh wudglqj vwudwhjlhv ri surihvvlrqdo lqvwlwxwlrqdo
wudghuv1 Wkh uhdvrq lv wkdw lqvwlwxwlrqdo lqyhvwruv idfh gl�huhqw pdujlqdo
wd{ udwhv wkdq sulydwh lqyhvwruv/ dqg fdq/ wkhuhiruh/ h{sorlw wkh h{0glylghqg
gd| sulfh fkdqjh wr pdnh duelwudjh sur�wv1 Wr vkrz wklv irupdoo|/ dvvxph
wkdw sulydwh lqyhvwruv idfh d orzhu pdujlqdo wd{ udwh rq fdslwdo jdlqv wkdq
rq glylghqgv +dv lq prvw frxqwulhv,/ l1h1/ �_ A �}> zkloh �_ @ �} @ � lv ydolg
iru lqvwlwxwlrqdo lqyhvwruv17 Zkhq wkh h{shfwhg h{0glylghqg sulfh udwlr lv
ghwhuplqhg e| sulydwh lqyhvwruv gl�huhqwldo wd{dwlrq ri glylghqgv dqg fdslwdo
jdlqv/ dv vxjjhvwhg e| Howrq dqg Juxehu +4<:3,/ htxdwlrq +5, lpsolhv wkdw
wkh glylghqg shu vkduh lv odujhu wkdq wkh sulfh fkdqjh ehwzhhq wkh fxp
dqg wkh h{0glylghqg gd|1 Ndod| +4<;5, vkrzv wkdw lqvwlwxwlrqdo lqyhvwruv/
lq wklv fdvh/ zloo ex| vkduhv rq wkh fxp0glylghqg gd| dqg vhoo wkhp rq wkh
h{0glylghqg gd|/ dv orqj dv wkh diwhu wd{ glylghqg h{fhhgv wkh h{shfwhg diwhu
wd{ fdslwdo orvv +dvvrfldwhg zlwk kdylqj wkh vkduh zkhq lw jrhv h{0glylghqg,
dqg wkh wudqvdfwlrq frvwv dvvrfldwhg zlwk wudglqj lq wkh shulrg durxqg wkh
h{0glylghqg gd|1 Zkhq lw lv dvvxphg wkdw fdslwdo orvvhv duh ixoo| ghgxfwleoh
wklv fdq irupdoo| eh zulwwhq dv

+4� � ,G A +4� �,+SS �H+S%,, . 5f+4� �,=

Wkxv/ jlyhq wkdw wkh h{shfwhg h{0glylghqg sulfh udwlr lv ghwhuplqhg e| sul0
ydwh lqyhvwruv suhihuhqwldo wd{ wuhdwphqw ri fdslwdo jdlqv/ lqvwlwxwlrqdo lq0
yhvwruv zloo lqwhuyhqh dw wkh vwrfn pdunhw dv orqj dv

SS �H+S%,

G
? 4� 5f

G
= +6,

6Wr looxvwudwh wklv uhvxow/ dvvxph wkdw glylghqgv duh ixoo| wd{hg dv hduqhg lqfrph dqg
wkdw fdslwdo jdlqv rqo| duh wd{deoh dw 73 shufhqw1 Dffruglqj wr htxdwlrq +5,/ wkh h{0
glylghqg sulfh udwlr iru dq lqyhvwru zlwk d pdujlqdo wd{ udwh ri 93 shufhqw lv wkhq jlyhq
e| E� 3 f�S�*E� 3 f�2e� ' f�D�> zkloh wkh h{0glylghqg sulfh udwlr iru d vwrfnkroghu lq d
orzhu lqfrph wd{ eudfnhw +h1j1/ �_ ' ef shufhqw, lv jlyhq e| E� 3 f�e�*E� 3 f��S� ' f�.�1
Qrwh wkdw yduldwlrq lq wkh h{0glylghqg sulfh udwlr fdqqrw eh h{sodlqhg e| wkh wd{0lqgxfhg
folhqwhoh h�hfw zkhq glylghqgv dqg fdslwdo jdlqv duh wd{hg dw d  dw wd{ udwh luuhvshfwlyh
ri wkh ohyho ri hduqhg lqfrph1

7H{dpsohv ri lqvwlwxwlrqdo lqyhvwruv duh pdunhw pdnhuv dqg shqvlrq ixqgv1 Lq d wd{
v|vwhp zhuh glylghqgv dqg fdslwdo jdlqv duh wd{hg dv hduqhg lqfrph +h1j1/ XVD,/ lqvwl0
wxwlrqdo lqyhvwruv jhqhudoo| idfh wkh vdph wd{ udwhv rq erwk vrxufhv ri lqfrph +vhh h1j1/
Ndod|/ 4<;5> Er|g dqg Mdjdqqdwkdq/ 4<<7,1 Wkxv/ lq d vpdoo rshq hfrqrp| olnh Vzhghq/
grphvwlf vwrfn sulfhv fdq eh jryhuqhg e| wkh duelwudjh ehkdylru ri iruhljq lqvwlwxwlrqdo
lqyhvwruv1
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Rq wkh rwkhu kdqg/ zkhq glylghqgv duh wd{hg dw d orzhu udwh wkdq fdslwdo
jdlqv iru sulydwh lqyhvwruv +l1h1/ �_ ? �},/ lqvwlwxwlrqdo lqyhvwruv zloo vhoo
vkduhv rq wkh fxp0glylghqg gd| dqg ex| wkhp rq wkh h{0glylghqg gd| dv
orqj dv wkh h{shfwhg diwhu wd{ fdslwdo orvv h{fhhgv wkh glylghqg shu vkduh
dqg wkh wudqvdfwlrq frvwv dvvrfldwhg zlwk d urxqg wuls/ l1h1/

+4� � ,+SS �H+S%,, A +4� �,G . 5f+4� �,=

Khqfh/ zkhq wkh h{0glylghqg sulfh udwlr lv ghwhuplqhg e| sulydwh lqyhvwruv
suhihuhqwldo wd{ wuhdwphqw ri glylghqgv/ dq lqvwlwxwlrqdo lqyhvwru zloo lqwhu0
yhqh lq wkh vwrfn pdunhw wr pdnh duelwudjh sur�w dv orqj dv

SS �H+S%,

G
A 4 .

5f

G
= +7,

Wklv phdqv wkdw lqvwlwxwlrqdo lqyhvwruv zloo h{sorlw wkh srvvlelolwlhv iru
duelwudjh xqwlo hlwkhu htxdwlrq +6, ru +7, qr orqjhu krogv1 Vwrfn sulfhv zloo/
wkhuhiruh/ eh lq xhqfhg e| wkh wudglqj vwudwhj| ri lqvwlwxwlrqdo lqyhvwruv1
Dffruglqjo|/ Ndod| +4<;5/ 4<;7, dujxhv wkdw pdujlqdo wd{ udwhv fdqqrw eh
lqihuhg iurp wkh h{0glylghqg sulfh udwlr dv vxjjhvwhg e| Howrq dqg Juxehu
+4<:3,1

Wkh ixqgdphqwdo dvvxpswlrq ri wkh vkruw0whup wudglqj k|srwkhvlv lv wkdw
gl�huhqw w|shv ri lqyhvwruv idfh gl�huhqw wd{dwlrq uxohv1 Zkhq �_ @ �} @ �
lv ydolg iru doo lqyhvwruv/ qr duelwudjh rssruwxqlwlhv h{lvw iru lqvwlwxwlrqdo
lqyhvwruv1 Khqfh/ wkh sur�w rssruwxqlwlhv iru lqvwlwxwlrqdo lqyhvwruv lq wkh
shulrg durxqg wkh h{0glylghqg gd| duh gluhfwo| uhodwhg wr wkh ghjuhh ri wd{
khwhurjhqlw|1 Zh vkrxog/ wkhuhiruh/ revhuyh kljkhu wudglqj yroxphv zkhq
wkh uhodwlyh gl�huhqfh lq wkh wd{dwlrq ri glylghqgv dqg fdslwdo jdlqv lv frq0
vlghudeoh dprqj sulydwh lqyhvwruv18

Iurp htxdwlrqv +6, dqg +7,/ lw iroorzv wkdw wkh devhqfh ri sur�w rssru0
wxqlwlhv iru lqvwlwxwlrqdo lqyhvwruv lv lqyhuvho| sursruwlrqdo wr wkh glylghqg
|lhog19 Dv d frqvhtxhqfh/ lqvwlwxwlrqdo lqyhvwruv vkrxog frqfhqwudwh wkhlu
h{0glylghqg wudglqj rq kljk glylghqg |lhog vwrfnv1 Wkxv/ wudglqj yroxphv
vkrxog eh pruh surqrxqfhg iru vwrfnv zlwk kljkhu glylghqg |lhogv1

Pruhryhu/ htxdwlrqv +6, dqg +7, lpso| wkdw wkh h{0glylghqg sulfh udwlr lv
frqvwudlqhg wr xqlw| li wudqvdfwlrq frvwv duh }hur1 Kljkhu wudqvdfwlrq frvwv
vkrxog/ wkhuhiruh/ dfw dv d eduulhu djdlqvw vkruw0whup wudglqj lq wkh shulrg

8Iru d irupdo surri ri wklv vwdwhphqw/ vhh Plfkdho| dqg Ylod +4<<8,1
9Iru h{dpsoh/ dvvxph wkdw wkh glylghqg |lhog lv 5 shufhqw> zkloh wkh h{shfwhg wudqv0

dfwlrq frvw ri h{0glylghqg gd| wudglqj lv 315 shufhqw1 Jlyhq wkdw �_ : �} / dq lqvwlwxwlrqdo
lqyhvwru zloo lqwhuyhqh dw wkh vwrfn pdunhw dv orqj dv E�S3.E�%�*(� 	 f�b1 Rq wkh rwkhu
kdqg/ li wkh glylghqg |lhog lv 4 shufhqw wkh erxqg lv E�S 3.E�%�*(� 	 f�H1
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durxqg wkh h{0glylghqg gd| dqg/ wkhuhe|/ uhgxfh wkh yroxph ri wudglqj dqg
wkh h{0glylghqg sulfh udwlr1 Vhyhudo hpslulfdo vwxglhv +h1j1/ Ndusr� dqg
Zdonlqj/ 4<;;> Plfkdho| dqg Pxujld/ 4<<8> Plfkdho| dqg Ylod/ 4<<9, kdyh
dovr frq�uphg wklv uhvxow1

Qrwh �qdoo| wkdw htxdwlrqv +6, dqg +7, rqo| krog zlwk uhjdug wr h{shfwd0
wlrqv ehfdxvh wkh h{0glylghqg gd| sulfh fkdqjh lv qrw nqrzq zlwk fhuwdlqw|1
H{0glylghqg gd| wudglqj lv/ wkhuhiruh/ vxemhfw wr d qrq qhjoljleoh sulfh ulvn1
Hyhq li zh xvh wkh rshqlqj dqg qrw wkh forvlqj sulfh ri wkh vwrfn zkhq lw jrhv
h{0glylghqg/ lqyhvwruv duh vwloo h{srvhg wr dq ryhuqljkw wudglqj ulvn ehfdxvh
�up vshfl�f dqg pdfurhfrqrplf lqirupdwlrq pd| eh dqqrxqfhg ehiruh wkh
rshqlqj ri wkh vwrfn pdunhw1 Wklv lpsolhv wkdw wkh sur�w rssruwxqlwlhv iru
lqvwlwxwlrqdo lqyhvwruv duh qhjdwlyho| uhodwhg wr wkh lqglylgxdo sulfh ulvn ri
wkh vwrfn +vhh Khdwk dqg Mduurz/ 4<;;,

� ����
� ��� ���
��� ���������

Lq Vzhghq glylghqgv dqg fdslwdo jdlqv kdyh/ dv lq pdq| rwkhu frxqwulhv/
ehhq wd{hg dw gl�huhqw udwhv1 Pruh vshfl�fdoo|/ wkh pdujlqdo wd{ udwh rq
fdslwdo jdlqv kdv wudglwlrqdoo| ehhq orzhu wkdq wkh pdujlqdo wd{ udwh rq
glylghqgv1 Krzhyhu/ gxulqj wkh shulrg vwxglhg +4<;;04<<8,/ fdslwdo jdlqv
kdyh/ lq uhodwlrq wr glylghqgv/ ehhq wd{hg dw d orzhu/ htxdo dqg kljkhu
pdujlqdo wd{ udwh1 Wdeoh 4 surylghv dq ryhuylhz ri wkhvh wkuhh Vzhglvk wd{
uhjlphv1

Wdeoh 4 Derxw Khuh
Gxulqj wkh shulrg 4<;;04<<3/ erwk glylghqgv dqg fdslwdo jdlqv zhuh

wd{hg dv hduqhg lqfrph1 Orqj whup fdslwdo jdlqv zhuh/ krzhyhu/ wd{hg
dw d orzhu udwh wkdq glylghqgv1 Wkh uhdvrq iru wklv zdv wkdw fdslwdo jdlqv
uhdol}hg diwhu wzr |hduv zhuh rqo| wd{deoh dw 73 shufhqw1 Wklv lv looxvwudwhg
lq Wdeoh 4/ zkhuh wkh pdujlqdo wd{ udwh rq hduqhg lqfrph iru wkh lqglylgxdo
lv dvvxphg wr eh 87 shufhqw1 Wkh uhodwlrq ehwzhhq wkh pdujlqdo wd{ udwh rq
glylghqgv dqg fdslwdo jdlqv fkdqjhg lq 4<<4/ zkhq d pdmru wd{ uhirup zdv
lpsohphqwhg lq Vzhghq1 Dffruglqj wr wkh 4<<4 wd{ uhirup/ fdslwdo jdlqv
dqg glylghqgv zhuh wr eh wd{hg +lqghshqghqwo| ri hduqhg lqfrph, dw d xql0
irup udwh ri 63 shufhqw1 Dv fdq eh vhhq iurp Wdeoh 4/ douhdg| lq 4<<5 wkh
fdslwdo jdlqv wd{ udwh zdv uhgxfhg iurp 63 wr 58 shufhqw1 Ixuwkhupruh/ lq
4<<7/ wkh wd{ rq glylghqgv zdv uhpryhg dqg wkh wd{ rq fdslwdo jdlqv zdv
vxevwdqwldoo| uhgxfhg1 Krzhyhu/ wkhvh wd{hv zhuh uhlqwurgxfhg dw d xqlirup
udwh ri 63 shufhqw lq 4<<81 Khqfh/ gxulqj wkh shulrg 4<;;04<<8/ zh fdq
revhuyh wkuhh gl�huhqw uhodwlrqvklsv ehwzhhq wkh wd{ rq fdslwdo jdlqv dqg

:



glylghqgv/ dv zhoo dv wkh lpsohphqwdwlrq ri d pdmru wd{ uhirup1:

� ���� ��� ���
�
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Gdwd iurp wkh Vwrfnkrop vwrfn pdunhw gxulqj wkh shulrg 4<;;04<<8 duh xvhg
wr vwxg| zkhwkhu wkh revhuyhg wd{ srolf| fkdqjhv lq xhqfh h{0glylghqg eh0
kdylru1 Wkh gdwd frqwdlq lqirupdwlrq rq gdlo| wudglqj yroxphv dqg rshqlqj
dqg forvlqj sulfhv1 Lqirupdwlrq rq h{0glylghqg gdwhv dqg wkh vl}h ri wkh
glylghqgv lv rewdlqhg iurp Erqqlhuv Ilqgdwd dqg Ghoskl Hfrqrplfv/ uhvshf0
wlyho|1 Zkhq gdwd duh plvvlqj/ wklv lqirupdwlrq lv lqvwhdg jdwkhuhg iurp
wkh gdlo| Vzhglvk qhzvsdshu Gdjhqv Q|khwhu1 Wkh vdpsoh lv uhvwulfwhg wr
�upv wkdw sd| rxw glylghqgv dqg vkduhv wkdw kdyh ehhq wudghg erwk rq wkh
fxp dqg wkh h{0glylghqg gd|1 Pruhryhu/ wr eh lqfoxghg lq wkh vdpsoh/ dw
ohdvw wkluw| gdlo| uhwxuqv lq wkh shulrg sulru wr wkh hyhqw zlqgrz pxvw eh
revhuyhg1 Ilyh h{wuhph rxwolhuv duh dovr h{foxghg iurp wkh vdpsoh1; Wkh
wrwdo qxpehu ri h{0glylghqg gdwhv frqvlghuhg lv 6:4 dqg wkh qxpehu ri �upv
ydulhv iurp 69 iru 4<;< wr :8 lq 4<<81 Ghvfulswlyh vwdwlvwlfv iru wkh vdpsoh
dqg wkh wd{ lqirupdwlrq duh suhvhqwhg lq Wdeoh 51

Wdeoh 5 DERXW KHUH
Wkh vdpsoh vwdwlvwlfv vkrz wkdw wkh h{0glylghqg sulfh udwlr/ rq dyhudjh/

lv ohvv wkdq rqh iru doo ri wkh wd{ uhjlphv vwxglhg1 Wklv lpsolhv wkdw wkh
dyhudjh ghfolqh lq wkh vwrfn sulfh rq wkh h{0glylghqg gd| lv ohvv wkdq wkh
glylghqg shu vkduh/ uhjdugohvv ri wkh wd{ uhjlph frqvlghuhg1 Qrwh wkdw wkh
Howrq dqg Juxehu +4<:3, prgho suhglfwv +vhh htxdwlrq +5,, d odujhu h{0
sulfh ghfolqh wkdq wkh glylghqg shu vkduh lq 4<<7 ehfdxvh fdslwdo jdlqv zhuh
wd{ shqdol}hg frpsduhg zlwk glylghqgv1 Dffruglqj wr Wdeoh 5/ wkh dyhudjh
glylghqg |lhog lv 51:6 shufhqw1 Wklv phdqv wkdw wkh glylghqg |lhog lq wklv
vwxg|/ rq dyhudjh/ lv odujhu wkdq wkh glylghqg |lhogv revhuyhg lq suhylrxv
h{0glylghqg vwxglhv<1

: Lq wkhlu frpsuhkhqvlyh vxuyh|/ Djhoo hw do1 +4<<;/ s1 4, fodvvli| wkh 4<<4 Vzhglvk
wd{ uhirup dv wkh �prvw idu0uhdfklqj wd{ uhirup lq dq| zhvwhuq lqgxvwuldol}hg frxqwu|� lq
uhfhqw ghfdghv1

;Wkh revhuydwlrqv wkdw duh qrw lqfoxghg lq wkh �qdo vdpsoh kdyh d vwdqgdugl}hg deqru0
pdo yroxph wkdw h{fhhgv �yh1 Iru d irupdo ghvfulewlrq ri vwdqgdugl}hg deqrupdo yroxphv
+7�T �/ vhh vxevhfwlrq 716 lq wklv sdshu1

<Iru lqvwdqfh/ wkh dyhudjh glylghqg |lhog lv dssur{lpdwho| 4 shufhqw lq Odnrqlvkrn dqg
Yhupdhohq +4<;9,1 Wklv lv/ krzhyhu/ qrw vxusulvlqj vlqfh glylghqgv duh sdlg txduwhuo| lq
wkh XV dqg rqfh d |hdu lq Vzhghq1

;



�"� �� ����
#
���� ��� ��
	� 	����

Iluvw/ wr dffrxqw iru wkh ulvn dvvrfldwhg zlwk glylghqg uhodwhg wudglqj/ d
ehwd ydoxh +e�|, lv hvwlpdwhg xvlqj gdlo| gdwd iurp wkh |hdu suhfhglqj wkh
hyhqw zlqgrz

U�r @ d� . e�|U6r . h�rc

zkhuhU�r lv wkh lqglylgxdo uhwxuq rq vwrfn l +l @ 4> ===> q, rq gd| v/ d� lv d frq0
vwdqw/ U6r lv wkh pdunhw uhwxuq rq gd| v +dssur{lpdwhg e| D�çuvyçuoghq*v
ydoxh zhljkwhg jhqhudo lqgh{,/ w ghqrwhv wkh |hdu +w @ 4<;;> ===> 4<<8, dqg h�r
lv wkh huuru whup1

Dffruglqj wr wkh Howrq dqg Juxehu +4<:3, prgho +vhh htxdwlrq +5,, zh
h{shfw wkdw wkh h{0glylghqg sulfh udwlr lv gulyhq e| wkh gl�huhqwldo wd{ wuhdw0
phqw ri glylghqgv dqg fdslwdo jdlqv1 Krzhyhu/ suhylrxv hpslulfdo vwxglhv
+h1j1/ Vnlqqhu/ 4<<6> Plfkdho| dqg Ylod/ 4<<8, kdyh vkrzq wkdw wkh h{0
glylghqg sulfh udwlr dovr lv qhjdwlyho| fruuhodwhg zlwk wkh ehwd ydoxh dqg
srvlwlyho| fruuhodwhg zlwk wkh glylghqg |lhog1 Wklv lpsolhv wkdw idlolqj wr
frqwuro iru wkhvh yduldeohv pd| ohdg wr d frqfoxvlrq wkdw wd{ fkdqjhv lq x0
hqfh wkh h{0glylghqg sulfh udwlr/ zkhq wklv uhvxow pd| lqvwhdg eh dvvrfldwhg
zlwk wkh wudglqj ulvn ru wkh glylghqg |lhog1 Pruhryhu/ dv suhylrxvo| qrwhg
Odnrqlvkrn dqg Yhupdhohq +4<;9,/ htxdwlrq +6, dqg +7, lpsolhv wkdw wkh
grfxphqwhg srvlwlyh uhodwlrq ehwzhhq wkh h{0glylghqg sulfh udwlr dqg wkh
glylghqg |lhog fdq eh d frqvhtxhqfh ri wkh wd{ folhqwhoh k|srwkhvlv dqg2ru
wkh vkruw0whup wudglqj k|srwkhvlv1 Xvlqj sulfh gdwd/ suhylrxv vwxglhv kdyh
qrw ehhq deoh wr glvwlqjxlvk ehwzhhq wkhvh frpshwlqj k|srwkhvlv ehfdxvh
rqo| wd{ uhjlphv zkhuh glylghqgv dqg fdslwdo jdlqv duh wd{hg dv hduqhg lq0
frph kdyh ehhq frqvlghuhg1 Zkhq glylghqgv dqg fdslwdo jdlqv duh wd{hg dw d
xqlirup udwh uhjdugohvv ri wkh ohyho ri hduqhg lqfrph/ dv lq Vzhghq diwhu wkh
4<<4 wd{ uhirup/ d srvlwlyh fruuhodwlrq ehwzhhq wkh h{0glylghqg sulfh udwlr
dqg wkh glylghqg |lhog fdq qr orqjhu eh gxh wr wkh wd{ folhqwhoh h�hfw1 Wkh
glylghqg |lhog h�hfw lv wkhuhiruh vwxglhg vhsdudwho| iru wkh shulrg suhfhglqj
dqg iroorzlqj wkh 4<<4 wd{ uhirup1

Wr vwxg| krz uhjlph vkliwv lq wkh gl�huhqwldo wd{dwlrq ri glylghqgv dqg
fdslwdo jdlqv d�hfw wkh h{0glylghqg sulfh udwlr/ wkh prgho wr eh hvwlpdwhg
iru wkh ixoo vdpsoh shulrg +4<;;04<<8, lv jlyhq e|
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zkhuh wkh ghshqghqw yduldeoh lv wkh h{0glylghqg sulfh udwlr lq |hdu w iru
vwrfn l/ wkh ulvn ri wudglqj lv phdvxuhg dv wkh ehwd ydoxh iru vwrfn l +e�|,/
G�| ghqrwhv dv ehiruh wkh glylghqg shu vkduh/ � lv d frqvwdqw/ %�| lv wkh
glvwxuedqfh whup/ dqg LHH3bf dqg Lb�3bD duh lqglfdwru yduldeohv uhsuhvhqwlqj
wkh shulrgv zkhq glylghqgv dqg fdslwdo jdlqv zhuh wd{hg dv hduqhg lqfrph
+4<;;04<<3, dqg dv lqghshqghqw ri hduqhg lqfrph +4<<404<<8,/ uhvshfwlyho|1
Wkh fkdqjhv lq wkh uhodwlyh wd{dwlrq ri glylghqgv dqg fdslwdo jdlqv gxulqj
wkh shulrg vwxglhg duh fkdudfwhul}hg e| wkh gxpp| yduldeoh W� > ghvfulelqj
wkh glylghqg idoolqj zlwklq wd{ uhjlph m +m @ 4> 5> 6,1 Wkhvh wd{ uhjlphv duh
gh�qhg ehorz1

Wkh forvlqj sulfh rq wkh fxp glylghqg gd| dqg wkh rshqlqj sulfh rq wkh
h{0glylghqg gd| duh xvhg wr fdofxodwh wkh fkdqjh lq wkh vwrfn sulfh ehwzhhq
wkh fxp glylghqg gd| dqg wkh h{0glylghqg gd|1 Wklv lpsolhv wkdw wkhuh lv
qr qhhg wr dgmxvw iru wkh vwrfn pdunhw shuirupdqfh gxulqj wkh h{0glylghqg
gd|1 Wklv lv dq dgydqwdjh dv wkh pdunhw uhwxuq rq wkh h{0glylghqg gd| pd|
qrw eh d jrrg dssur{lpdwlrq iru wkh sulfh ehkdylru ri wkh lqglylgxdo vwrfn1
Dv d fdxvh ri wkh suhylrxvo| grfxphqwhg +h1j1/ Vnlqqhu/ 4<<6> Plfkdho| dqg
Ylod/ 4<<8, qhjdwlyh fruuhodwlrq ehwzhhq wkh h{0glylghqg sulfh udwlr dqg wkh
ehwd ydoxh/ dqg wkh srvlwlyh fruuhodwlrq ehwzhhq wkh iruphu yduldeho dqg wkh
glylghqg |lhog> sdudphwhu � lv h{shfwhg wr eh qhjdwlyh/ zkloh � dqg � duh
h{shfwhg wr eh srvlwlyh1

Wr vwxg| krz wd{ srolf| uhjlph vkliwv lq xhqfh wkh h{0glylghqg sulfh
udwlr/ wkh |hduv zkhq wkh wd{ rq glylghqgv dqg fdslwdo jdlqv zhuh xqlirup
dw d udwh ri 63 shufhqw +4<<4 dqg 4<<8, duh wuhdwhg dv wkh edvh shulrg1 Wkh
shulrg ehiruh wkh lpsohphqwdwlrq ri wkh 4<<4 wd{ uhirup/ zkhq orqj0whup
fdslwdo jdlqv zhuh wd{hg pruh idyrudeo| wkdq glylghqgv/ lv fkdudfwhul}hg e|
wkh �uvw gxpp| yduldeoh +W�,1 Wkh vhfrqg gxpp| yduldeoh +W2, uhsuhvhqwv
wkh |hduv 4<<504<<6/ zkhq fdslwdo jdlqv zhuh wd{hg dw d 8 shufhqw orzhu udwh
wkdq glylghqgv1 Ilqdoo|/ wkh wklug gxpp| yduldeoh +W�, uhsuhvhqwv wkh |hdu
4<<7 zkhq wkh wd{ rq glylghqgv zdv }hur> zkloh wkh fdslwdo jdlqv wd{ udwh
zdv 4518 shufhqw1

Wkh  dw wd{ udwh rq glylghqgv dqg fdslwdo jdlqv/ iroorzlqj wkh Vzhglvk
wd{ srolf| uhjlph vkliw lq 4<<4/ surylghv dq rssruwxqlw| wr lqfoxgh gluhfw
phdvxuhv ri wkh gl�huhqwldo wd{ wuhdwphqw ri glylghqgv dqg fdslwdo jdlqv1
Wkh wd{ srolf| uhjlph vkliwv iroorzlqj wkh 4<<4 wd{ uhirup fdq/ wkhuhe|/
eh vhsdudwhg iurp rwkhu shulrg vshfl�f ghyhorsphqwv/ h1j1/ whfkqrorjlfdo
fkdqjhv1 Wklv lv/ krzhyhu/ qrw srvvleoh iru wkh shulrg 4<;;04<<3 ehfdxvh
glylghqgv dqg fdslwdo jdlqv gxulqj wklv shulrg zhuh wd{hg dv hduqhg lqfrph1
Wkh ghwhuplqdqwv ri wkh h{0glylghqg sulfh udwlr duh/ wkhuhiruh/ dovr hvwlpdwhg
iru wkh vxeshulrg 4<<404<<81 Wkh hvwlpdwlqj htxdwlrq lv/ lq wklv fdvh/ jlyhq
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lv d gluhfw phdvxuh ri wkh gl�huhqwldo wd{ wuhdwphqw

ri glylghqgv dqg fdslwdo jdlqv iru shulrg n +n @ 4> 5> 6=,1 Gxulqj wkh |hduv
zkhq glylghqgv dqg fdslwdo jdlqv zhuh wd{hg dw d xqlirup udwh ri 63 shufhqw
luuhvshfwlyh ri wkh ohyho ri hduqhg lqfrph/ l1h1/ 4<<4 dqg 4<<8/ lw iroorzv wkdw
P& @ P� @ 41 Iru wkh shulrg 4<<50<6 dqg/ iru 4<<7/ wkh gluhfw phdvxuh
ri wkh gl�huhqwldo wd{ wuhdwphqw ri glylghqgv dqg fdslwdo jdlqv lv jlyhq e|
P2 @ E�3f���

E�3f�2D� @ 3=<66 dqg P� @ E�3f�
E�3f��2D� @ 4=476/ uhvshfwlyho|1 Wklv

lpsolhv wkdw wkh h�hfw ri uhodwlyh fkdqjhv lq wkh wd{dwlrq ri glylghqgv dqg
fdslwdo jdlqv fdq eh lqwhusuhwhg iurp wkh ydoxh ri �1 Li wkh sulfh fkdqjh rq
wkh h{0glylghqg gd|/ dv vxjjhvwhg e| Howrq dqg Juxehu +4<:3, +vhh htxdwlrq
+5,,/ lv vroho| gulyhq e| wkh gl�huhqwldo wd{ wuhdwphqw ri glylghqgv dqg fdslwdo
jdlqv> wkhq � @ 4 dqg �>�> � @ 31
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Lq rughu wr vwxg| zkhwkhu wkhuh duh dq| lqglfdwlrqv ri duelwudjh ehkdy0
lru/ wudglqj yroxphv duh vwxglhg xvlqj dq hyhqw wlph phwkrg +vhh Eurzq
dqg Zduqhu/ 4<;3/ 4<;8,1 Wkh gdlo| wudglqj yroxph iru hdfk vkduh lv �uvw
pxowlsolhg e| wkh forvlqj sulfh iru hdfk vwrfn1 Iroorzlqj Odnrqlvkrn dqg
Yhupdhohq +4<;9,/ srvvleoh deqrupdo wudglqj yroxphv duh frpsxwhg iru dq
hohyhq0gd| shulrg ehjlqqlqj �yh gd|v ehiruh wkh h{0glylghqg gd| dqg hqg0
lqj �yh gd|v diwhu wkh h{0gd| +�8 ? w ? 8, xvlqj d vwdqgdugl}hg surfhgxuh1
Wkh deqrupdo wudglqj yroxph iru d jlyhq vkduh l lq d jlyhq gd| w lv gh�qhg
dv wkh gl�huhqfh ehwzhhq wkh dfwxdo wudglqj yroxph rq gd| w dqg wkh hvwl0
pdwhg qrupdo wudglqj yroxph1 Wkh qrupdo wudglqj yroxph iru hdfk vkduh
lv hvwlpdwhg dv wkh gdlo| dyhudjh wudglqj yroxph iru wkh |hdu suhfhglqj wkh
h{0glylghqg gd|/ h{foxglqj wkh wudglqj gd|v zlwklq wkh hyhqw zlqgrz1

Wr lqyhvwljdwh zkhwkhu vkruw0whup wudglqj lv dq lpsruwdqw ihdwxuh/ l1h1/
li deqrupdo kljk wudglqj yroxphv duh revhuyhg durxqg wkh h{0glylghqg gd|/
vwdqgdugl}hg deqrupdo yroxphv duh �uvw gh�qhg dv

VDY�| @
DY�|

�+DY �|,
>

zkhuh DY�| lv wkh deqrupdo wudglqj yroxph rq gd| w iru hdfk vkduh/ dqg wkh
ghqrplqdwru jlyhv wkh vwdqgdug ghyldwlrq ri wkh deqrupdo wudglqj yroxph
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iru wkh shulrg ehwzhhq wkh suhylrxvo| frqvlghuhg dqg wkh suhvhqw hyhqw zlq0
grzv1 Wr whvw zkhwkhu deqrupdo wudglqj yroxphv duh suhvhqw durxqg wkh
h{0glylghqg gd|/ w0ydoxhv duh frpsxwhg lq wkh iroorzlqj zd|

ew| @
�S
�'�

VDY�|@Q

�+VDY ,
> +:,

zkhuhQ lv wkh qxpehu ri revhuydwlrqv dqg �+VDY , lv wkh vwdqgdug ghyldwlrq
ri wkh phdq vwdqgdugl}hg deqrupdo wudglqj yroxph/ zklfk lv dssur{lpdwhg
e| wkh vtxduh urrw ri wkh lqyhuvh ri wkh qxpehu ri revhuydwlrqv1

Wkh xvh ri uhjxodu w0vwdwlvwlfv pd|/ krzhyhu/ eh txhvwlrqhg ehfdxvh vwdq0
gdugl}hg deqrupdo yroxphv duh vnhzhg1 Wr dgmxvw iru vnhzqhvv/ Mrkqvrq*v
+4<:;, prgl�hg w0vwdwlvwlfv zloo eh fdofxodwhg1 Wkh dgmxvwhg w0ydoxh lv jlyhq
e|

eew| @ ew| .
�

V

9
s
Q

��
4 . 5ew2�

zkhuh ew| lv wkh frqyhqwlrqdo w0vwdwlvwlfv jlyhq e| +:, dqg V lv wkh vdpsoh
vnhzqhvv1 Ilqdoo|/ wkh hvwlpdwhg deqrupdo ydoxhv zloo eh frpsduhg zlwk
wkh glylghqg |lhogv wr lqyhvwljdwh zkhwkhu deqrupdo wudglqj yroxphv/ dv
suhglfwhg e| wkh vkruw0whup wudglqj k|srwkhvlv/ duh pruh frpprq iru kljk
glylghqg |lhog vwrfnv1

� &��� ��

Wdeoh 6 vkrzv wkh uhvxowv iurp wkh hvwlpdwlrq ri htxdwlrqv +8, dqg +9,1 Wkh
Howrq dqg Juxehu +4<:3, prgho vxjjhvwv +vhh htxdwlrq +5,, wkdw �� dqg �2
vkrxog eh qhjdwlyh> zkloh �� dqg � vkrxog eh srvlwlyh1 Dv fdq ehhq vhhq iurp
Wdeoh 6/ doo sdudphwhuv h{fhsw �� kdyh wkh h{shfwhg vljq1 Krzhyhu/ qrqh ri
wkhvh sdudphwhuv duh vwdwlvwlfdoo| vljql�fdqw dw wkh frqyhqwlrqdo 8( ohyho1
Wklv phdqv wkdw wkh k|srwkhvlv wkdw wkh h{0glylghqg sulfh udwlr lv xqd�hfwhg
e| wkh lpsohphqwhg wd{ srolf| fkdqjhv lq Vzhghq gxulqj wkh 4<<3v fdqqrw
eh uhmhfwhg1

Wdeoh 6 DERXW KHUH
Iru wkh shulrg iroorzlqj wkh 4<<4 wd{ uhirup/ wkh glylghqg |lhog h�hfw

+�, lv srvlwlyh dqg vljql�fdqw1 Krzhyhu/ vlqfh fdslwdo jdlqv dqg glylghqgv
gxulqj wklv shulrg zhuh wd{hg lqghshqghqwo| ri hduqhg lqfrph/ wkh revhuyhg
srvlwlyh fruuhodwlrq fdqqrw eh gxh wr wkh wd{ folhqwhoh h�hfw1 Pruhryhu/ iru
wkh suh04<<4 wd{ uhirup shulrg/ wkh sdudphwhu hvwlpdwh +�, grhv qrw vkrz
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dq| vljql�fdqw uhodwlrqvkls ehwzhhq wkh h{0glylghqg sulfh udwlr dqg glylghqg
|lhogv1 Frqwudu| wr wkh uhvxowv suhvhqwhg lq suhylrxv hpslulfdo vwxglhv/ wkh
hvwlpdwlrq ri wkh sdudphwhu � lv qrw vwdwlvwlfdoo| vljql�fdqwo| gl�huhqw iurp
}hur1 Wklv uhvxow fdq eh gxh wr wkh idfw wkdw wkh xvh ri h{0glylghqg rshqlqj
sulfhv +lqvwhdg ri forvlqj sulfhv, ghfuhdvhv wkh vl}h ri wkh ulvn frpsrqhqw1

Wdeoh 7 surylghv wkh uhvxowv iru wkh deqrupdo yroxphv dqg vwdqgdugl}hg
deqrupdo yroxphv durxqg wkh h{0glylghqg gd|/ vxeglylghg lqwr gl�huhqw wd{
srolf| uhjlphv1 Deqrupdo yroxphv duh suhvhqwhg erwk lq VHN +wkrxvdqgv,
dqg dv shufhqw ri qrupdo yroxph1

Wdeoh 7 DERXW KHUH
Iru wkh hqwluh vdpsoh shulrg +4<;;0<8,/ vwdwlvwlfdoo| vljql�fdqw yroxph

lqfuhdvhv duh irxqg lq gd|v 05/ 04/ 3/ dqg 41 H{fhsw iru wkh shulrg 4<<50<6/
prvw deqrupdo yroxphv duh qrw vljql�fdqwo| gl�huhqw iurp }hur iru gd|v 5
wkurxjk 81 Wkhvh uhvxowv duh frqvlvwhqw zlwk uhvxowv iurp suhylrxv vwxglhv
vkrzlqj vljql�fdqwo| deqrupdo yroxphv durxqg wkh h{0glylghqg gd|1 Iru
h{dpsoh/ Odnrqlvkrn dqg Yhupdhohq +4<;9, �qg vljql�fdqw yroxph lqfuhdvhv
iru wkh hyhqw gd|v 07 wkurxjk 5/ Plfkdho| dqg Pxujld +4<<8, dqg Nrvnl dqg
Vfuxjjv +4<<;, iru gd|v 05/ 04 dqg 31

Wkh dqdo|vlv ri wkh gl�huhqw wd{ uhjlphv uhyhdov gl�huhqfhv lq wudglqj
ehkdylru lq wkh shulrg durxqg wkh h{0glylghqg gd|1 Dffruglqj wr wkh uh0
vxowv/ deqrupdo yroxphv duh prvw surqrxqfhg iru wkh shulrgv zkhq fdslwdo
jdlqv zhuh wd{hg gl�huhqwo| wkdq glylghqgv1 Iru wkh shulrg 4<<50<6 dqg iru
4<<7/ yroxphv duh dv pxfk dv 56718 shufhqw dqg 5:718: shufhqw/ uhvshfwlyho|/
kljkhu wkdq wkh qrupdo wudglqj yroxph rq wkh h{0glylghqg gd|1 Wklv uhvxow
lv zhdn hylghqfh lq idyru ri wkh vkruw0whup wudglqj k|srwkhvlv/ vlqfh wklv
wkhru| suhglfwv wkdw juhdwhu wd{ khwhurjhqhlw| lqfuhdvhv wkh rssruwxqlwlhv
iru vkruw0whup wudghuv wr pdnh duelwudjh sur�wv1

Krzhyhu/ ghvslwh wkh gl�huhqfhv lq wkh wd{hv rq orqj0whup fdslwdo jdlqv
dqg rq glylghqgv/ deqrupdo yroxphv duh vpdoohvw/ erwk lq devroxwh dqg shu0
fhqwdjh whupv/ gxulqj wkh �uvw shulrg +4<;;0<3,1 Rqh srvvleoh h{sodqdwlrq
lv wkdw wkh pdujlqdo sulydwh lqyhvwru gxulqj wklv shulrg uhdol}hv vkruw0whup
fdslwdo jdlqv dqg lv/ wkhuhe|/ fkdudfwhul}hg e| �_ @ �}1 Vwdwlvwlfdoo| vljql�0
fdqw yroxph lqfuhdvhv duh/ pruhryhu/ irxqg iru wkh |hduv 4<<4 dqg 4<<8 zkhq
erwk glylghqgv dqg fdslwdo jdlqv zhuh wd{hg dw d 63 shufhqw  dw wd{ udwh1 Df0
fruglqj wr wkh vkruw0whup wudglqj k|srwkhvlv/ qr deqrupdo yroxphv vkrxog
eh revhuyhg gxulqj wkhvh shulrgv ehfdxvh lqvwlwxwlrqdo lqyhvwruv kdyh qr wd{
lqfhqwlyh wr hqjdjh lq glylghqg fdswxuh wudglqj1 Wklv uhvxow fdq/ krzhyhu/
eh gxh wr wkh idfw wkdw wkh fxp0glylghqg gd| lq Vzhghq frlqflghv zlwk wkh
dqqxdo jhqhudo phhwlqj ri vkduhkroghuv1 Khqfh/ wkh uhohdvh ri �up vshfl�f
lqirupdwlrq dqg2ru wkh lqfuhdvhg sxeolflw| pd| surgxfh yroxph lqfuhdvhv
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xquhodwhg wr wkh glylghqg sd|0rxw1
Wr whvw zkhwkhu deqrupdo wudglqj yroxphv duh pruh surqrxqfhg iru

vkduhv zlwk kljk glylghqg |lhogv/ wkh vdpsoh lv glylghg lqwr wkuhh glylghqg
|lhog jurxsv zkhuh 4 @ orz glylghqg |lhog jurxs/ 5 @ plggoh glylghqg |lhog
jurxs/ dqg 6 @ kljk glylghqg |lhog jurxs1 Wkhvh jurxsv frqvlvw ri vwrfnv
zlwk d glylghqg |lhog= ohvv wkdq ru htxdo wr 41<3 shufhqw/ ehwzhhq 41<4 dqg
51<< shufhqw/ dqg kljkhu wkdq 6 shufhqw1 Deqrupdo yroxphv iru wkh gl�huhqw
glylghqg |lhog jurxsv duh suhvhqwhg lq Wdeohv 8 dqg 9 iru wkh fxp +w @ �4,
dqg wkh h{0glylghqg gd| +w @ 3,/ uhvshfwlyho|1

Wdeoh 8 dqg 9 DERXW KHUH
Suhylrxv vwxglhv kdyh vkrzq d vwurqj srvlwlyh uhodwlrqvkls ehwzhhq de0

qrupdo yroxphv dqg glylghqg |lhogv1 Krzhyhu/ ghvslwh wkh uhodwlyho| odujh
wd{ uhjlph fkdqjhv lq Vzhghq gxulqj wkh 4<<3v/ wklv uhvxow fdqqrw eh frq0
�uphg e| wkh uhvxowv suhvhqwhg lq Wdeohv 8 dqg 91 Gxulqj wkh shulrg vwxg0
lhg +4<;;0<8,/ deqrupdo yroxphv duh revhuyhg iru doo glylghqg |lhog jurxsv1
Wkhuh lv/ pruhryhu/ qr lqglfdwlrq wkdw deqrupdo yroxphv duh vljql�fdqwo|
orzhu iru orz glylghqg |lhog vwrfnv/ dv suhylrxvo| grfxphqwhg e| Odnrqlvkrn
dqg Yhupdhohq +4<;9,1

Rq wkh rwkhu kdqg/ wkh uhvxowv gl�hu ehwzhhq wkh gl�huhqw wd{ srolf|
uhjlphv1 Dv suhylrxvo| vkrzq lq Wdeoh 7/ deqrupdo yroxphv duh vpdoohvw
ehiruh wkh lpsohphqwdwlrq ri wkh pdmru wd{ uhirup lq 4<<41 Ixuwkhupruh/
wkh uhvxowv suhvhqwhg lq Wdeohv 8 dqg 9 gr qrw lqglfdwh wkdw deqrupdo yro0
xphv duh pruh frpprq iru kljk glylghqg |lhog vwrfnv gxulqj wklv shulrg1 Lq
dffrugdqfh zlwk uhvxowv iurp suhylrxv vwxglhv/ wkhuh duh vrph zhdn lqglfd0
wlrqv wkdw deqrupdo yroxphv lqfuhdvhg zlwk glylghqg |lhogv gxulqj wkh shul0
rgv zkhq fdslwdo jdlqv zhuh wd{hg pruh idyrudeo| wkdq glylghqgv1 Krzhyhu/
pruh vxusulvlqjo|/ wkhuh lv qr vwdwlvwlfdoo| vljql�fdqw hylghqfh ri deqrupdo
yroxphv lq kljk |lhog vwrfnv lq 4<<7 zkhq wkh pdujlqdo wd{ udwh rq glylghqgv
zdv }hur1 Rq wkh frqwudu|/ wkh uhvxowv lqglfdwh wkdw lqyhvwruv irfxvhg wkhlu
wudglqj rq orz glylghqg |lhog vwrfnv1

' (��	 ��
���

Lq wklv vwxg|/ wkh h�hfwv ri wkh gl�huhqwldo wd{dwlrq ri glylghqgv dqg fdslwdo
jdlqv rq h{0glylghqg sulfh ehkdylru dqg wudglqj yroxphv kdyh ehhq vwxglhg
xvlqj gdwd iurp Vzhghq1

Wkh uhvxowv iurp wkh hpslulfdo vwxg| fdqqrw uhmhfw wkh k|srwkhvlv wkdw
wkh h{0glylghqg sulfh udwlr lv xqd�hfwhg e| wkh uhodwlyho| odujh wd{ fkdqjhv
lq Vzhghq gxulqj wkh 4<<3v1 Wklv uhvxow surylghv hylghqfh djdlqvw wkh Howrq
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dqg Juxehu +4<:3, prgho/ zkhuh wkh h{0glylghqg sulfh udwlr lv vroho| gulyhq
e| wkh gl�huhqwldo wd{ wuhdwphqw ri fdslwdo jdlqv dqg glylghqgv1 Pruhryhu/
dv d uhvxow ri wkh  dw wd{ udwh ri glylghqgv dqg fdslwdo jdlqv/ wkh vwdwlvwl0
fdoo| vljql�fdqw uhodwlrq ehwzhhq wkh h{0glylghqg sulfh udwlr dqg wkh glyl0
ghqg |lhogv/ revhuyhg diwhu 4<<4/ fdqqrw eh d frqvhtxhqfh ri wd{ lqgxfhg
folhqwhohv1

Iru wkh hqwluh vdpsoh shulrg/ vljql�fdqwo| srvlwlyh deqrupdo yroxphv
duh revhuyhg iru gd|v 05/ 04/ 3/ dqg 41 Krzhyhu/ vlqfh wkh fxp0glylghqg
gd| lq Vzhghq frlqflghv zlwk wkh dqqxdo jhqhudo phhwlqj ri vkduhkroghuv/
qhz lqirupdwlrq fdq h{sodlq wkh lqfuhdvhg wudglqj yroxphv lq wkh shulrg
durxqg wkh h{0glylghqg gd|1 Wkh vwurqj srvlwlyh uhodwlrq ehwzhhq deqrupdo
yroxphv dqg glylghqg |lhogv irxqg hovhzkhuh lv/ pruhryhu/ qrw revhuyhg lq
wkh gdwd1 Lw lv hvshfldoo| lqwhuhvwlqj wr qrwh wkdw qr vljql�fdqw deqrupdo
yroxph lqfuhdvhv fdq eh revhuyhg lq kljk |lhog vwrfnv gxulqj 4<<7 zkhq
glylghqgv zhuh wd{ h{hpsw1 Khqfh/ gxulqj wklv shulrg/ lw grhv qrw vhhp dv li
wkh lqvwlwxwlrqdo wudghuv iroorz wkh vkruw0whup wudglqj vwudwhj| wr vhoo vkduhv
rq wkh fxp0glylghqg gd| dqg ex| wkhp rq wkh h{0glylghqg gd| lq rughu
wr h{sorlw wkh duelwudjh rssruwxqlwlhv r�huhg e| wkh Vzhglvk wd{ v|vwhp1
Ixuwkhu zrun vkrxog/ wkhuhiruh/ frqvlghu zkhwkhu glylghqg fdswxuh wudglqj/
zkhuh vwrfn lqgh{ ixwxuhv duh xvhg wr khgjh djdlqvw wkh pdunhw ulvn +vhh
Gxerivn| dqg Ndqqdq/ 4<<6,/ kdv ehhq d yldeoh vkruw0whup wudglqj vwudwhj|
iru lqvwlwxwlrqdo lqyhvwruv1

Ilqdoo|/ qrwh wkdw wkh ghfolqh lq wkh vwrfn sulfh ehwzhhq wkh fxp dqg
wkh h{0glylghqg gd| lv forvhu wr wkh glylghqg shu vkduh zkhq glylghqgv duh
uhodwlyho| odujh> ghvslwh qr lqglfdwlrqv ri wd{ lqgxfhg folhqwhohv ru pruh
surqrxqfhg wudglqj yroxphv iru vkduhv zlwk kljk glylghqg |lhogv1 Wklv pd|
lqglfdwh wkdw lqyhvwruv suhihu orz glylghqg |lhog vwrfnv ehfdxvh fdslwdo jdlqv/
lq frqwudvw wr glylghqgv/ duh wd{hg rq uhdol}dwlrq udwkhu wkdq dffuxdo1 Dq0
rwkhu h{sodqdwlrq lv wkdw wkh wlfn h�hfw lv pruh lpsruwdqw zkhq glylghqgv duh
uhodwlyho| vpdoo +vhh Edol dqg Klwh/ 4<<;,/ wkhuhe|/ fuhdwlqj dq h{0glylghqg
sulfh udwlr forvhu wr rqh iru kljk glylghqg |lhog vwrfnv1

&�)����	��

Djhoo M1/ Hqjoxqg S1/ dqg Vùghuvwhq M1 +4<<;,/ Lqfhqwlyhv dqg Uhglvwulex0

wlrq lq wkh Zhoiduh Vwdwh= Wkh Vzhglvk Wd{ Uhirup/ PdfPlooldq Suhvv/
R{irug1

Dwkdqdvvdnrv J1 +4<<9,/ �Wd{ Lqgxfhg Wudglqj Yroxph Durxqg H{0glylghqg
Gd|v Xqghu Gl�huhqw Wd{ Uhjlphv= Wkh Fdqdgldq H{shulhqfh 4<:30
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4<;7�/ Mrxuqdo ri Exvlqhvv Ilqdqfh dqg Dffrxqwlqj/ 56/ 88:08;71

Dwkdqdvvdnrv J1/ dqg Irzohu G1 +4<<6,/ �Qhz Hylghqfh rq wkh Ehkdylru ri
Fdqdgldq Vwrfn Sulfhv lq wkh Gd|v Vxuurxqglqj wkh H{0glylghqg Gd|�/
Txduwhuo| Mrxuqdo ri Exvlqhvv dqg Hfrqrplfv/ 65/ 590831

Edol U1/ dqg Klwh J1O1 +4<<;,/ �H{ Glylghqg Gd| Vwrfn Sulfh Ehkdylru= Glv0
fuhwhqhvv ru Wd{0Lqgxfhg FolhqwhohvB�/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/
7:/ 45:048<1

Edufod| P1M1 +4<;:,/ �Glylghqgv/ Wd{hv dqg Frpprq Vwrfn Sulfhv�/ Mrxuqdo
ri Ilqdqfldo Hfrqrplfv/ 4</ 640771

Errwk O1/ dqg Mrkqvwrq G1 +4<;7,/ �Wkh H{0Glylghqg Ehkdylru ri Fdqdgldq
Vwrfn Sulfhv= Wd{ Fkdqjhv dqg Folhqwhoh H�hfwv�/ Mrxuqdo ri Ilqdqfh/
6</ 78:07:91

Er|g M1K1/ dqg Mdjdqqdwkdq U1 +4<<7,/ �H{0Glylghqg Sulfh Ehkdylru ri
Frpprq Vwrfnv�/ Uhylhz ri Ilqdqfldo vwxglhv/ :/ :440:741

Eurzq V1M1/ dqg Zduqhu M1E1 +4<;3,/ �Phdvxulqj Vhfxulw| Sulfh Shuiru0
pdqfh�/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ ;/ 538058;1

Eurzq V1M1/ dqg Zduqhu M1E1 +4<;8,/ �Xvlqj Gdlo| Vwrfn Uhwxuqv= Wkh Fdvh
ri Hyhqw Vwxglhv�/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 47/ 60641

Fdpsehoo M1/ dqg Ehudqhn Z1 +4<86,/ �Vwrfn Sulfh Ehkdylru rq H{0Glylghqg
Gdwhv�/ Mrxuqdo ri Ilqdqfh/ 43/ 758075<1

Gxerivn| G1D1/ dqg Ndqqdq V1 +4<<6,/ �Khgjhg Glylghqg Fdswxuh Wudg0
lqj dqg H{0gd| Uhwxuqv= Dq Hpslulfdo Xsgdwh�/ Mrxuqdo ri Exvlqhvv/
Ilqdqfh dqg Dffrxqwlqj/ 53/ :580:671

Gxudqg G1/ dqg Pd| D1 +4<93,/ �Wkh H{0Glylghqg Ehkdylru ri Dphulfdq
Whohskrqh dqg Whohjudsk Vwrfnv�/ Mrxuqdo ri Ilqdqfh/ 48/ 4<0641

Howrq H1M1/ dqg Juxehu P1M1 +4<:3,/ �Pdujlqdo Vwrfnkroghu Wd{ Udwhv dqg
wkh Folhqwhoh H�hfw�/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ 85/ 9;0:71

Khdwk G1F1/ dqg Mduurz U1D1 +4<;;,/ �H{0Glylghqg Vwrfn Sulfh Ehkdylru
dqg Duelwudjh Rssruwxqlwlhv�/ Mrxuqdo ri Exvlqhvv/ 94/ <8043;1

Mrkqvrq Q1 +4<:;,/ �Prgl�hg w0whvwv dqg Frq�ghqfh Lqwhuydov iru Dv|p0
phwulf Srsxodwlrq�/ Mrxuqdo ri wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ :6/
86908771

Ndod| D1 +4<;5,/ �Wkh H{0Glylghqg Gd| Ehkdylru ri Vwrfn Sulfhv= D Uh0
H{dplqdwlrq ri wkh Folhqwhoh H�hfw/ Mrxuqdo ri Ilqdqfh/ 6:/ 438<043:31
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Ndod| D1 +4<;7,/ �Wkh H{0Glylghqg Gd| Ehkdylru ri Vwrfn Sulfhv> D Uh0
H{lplqdwlrq ri wkh Folhqwhoh H�hfw= D Uhso|�/ Mrxuqdo ri Ilqdqfh/ 6</
88:08941

Ndusr� M1P1/ dqg Zdonolqj U1D1 +4<;;,/ �Vkruw0whup Wudglqj Durxqg H{0
Glylghqg Gd|v�/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 54/ 5<405<;1

Nrvnl M1O1/ dqg Vfuxjjv M1W1 +4<<;,/ �Zkr Wudghv Durxqg wkh H{0glylghqg
Gd|B Hylghqfh iurp Q\VH Dxglw Iloh Gdwd�/ Ilqdqfldo Pdqdjhphqw/
5:/ 8;0:51

Odnrqlvkrn M1/ dqg Yhupdhohq W1 +4<;9,/ �Wd{ Lqgxfhg Wudglqj Durxqg
H{0Glylghqg Gd|v�/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 49/ 5;:064<1

Plfkdho| U1 +4<<4,/ �H{0Glylghqg Vwrfn Sulfh Ehkdylru = Wkh Fdvh ri wkh
4<;9 Wd{ Uhirup Dfw�/ Mrxuqdo ri Ilqdqfh/ 79/ ;780;931

Plfkdho| U1/ dqg Pxujld P1 +4<<8,/ �Wkh H�hfw ri Wd{ Khwhurjhqlw| rq
Sulfhv dqg Yroxph durxqg wkh H{0glylghqg Gd|= Hylghqfh iurp wkh Pl0
odq Vwrfn H{fkdqjh�/ Wkh Uhylhz ri Ilqdqfldo Vwxglhv/ ;/ 69<06<<1

Plfkdho| U1/ dqg Ylod M0O1 +4<<8,/ �Lqyhvwruv* Khwhurjhqlw|/ Sulfhv dqg Yro0
xph durxqg wkh H{0Glylghqg Gd|�/ Mrxuqdo ri Ilqdqfldo dqg Txdqwlwd0

wlyh Dqdo|vlv/ 63/ 4:404<;1

Ploohu P1K1/ dqg Prgljoldql I1 +4<94,/ �Glylghqg Srolf|/ Jurzwk dqg wkh
Ydoxdwlrq ri Vkduhv�/ Mrxuqdo ri Exvlqhvv/ 67/ 7440661

Ploohu P1K1/ dqg Vfkrohv P1 +4<;5,/ �Glylghqgv dqg Wd{hv= Vrph Hpslulfdo
Hylghqfh�/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ <3/ 444;0741

Srwhued M1P1/ dqg Vxpphuv O1K1 +4<;7,/ �Qhz Hylghqfh Wkdw Wd{hv D�hfw
wkh Ydoxdwlrq ri Glylghqgv�/ Mrxuqdo ri Ilqdqfh/ 6</ 46<:047481

gh Ulgghu D1/ dqg Vùghuvwhq W1 +4<<8,/ �H{0Glylghqg Ehkdylru dqg wkh
Vzhglvk Wd{ Uhirup�/ Wd{ Uhirup Hydoxdwlrq Uhsruw Qr 43/ Xssvdod
Xqlyhuvlw|1

Urelq D1M1 +4<<4,/ �Wkh Lpsdfw ri wkh 4<;9 Wd{ Uhirup Dfw rq H{0glylghqg
Gd| Uhwxuqv�/ Ilqdqfldo Pdqdjhphqw/ 53/ 930:31

Vnlqqhu G1O1 +4<<6,/ �Wzhqw|0�yh \hduv ri Wd{ Odz Fkdqjhv dqg Lqyhvwru
Uhvsrqvh�/ Mrxuqdo ri Ilqdqfldo Uhvhdufk/ 49/ 940:31

Zx F1/ dqg Kvx M1 +4<<9,/ �Wkh Lpsdfw ri wkh 4<;9 Wd{ Uhirup rq H{0
glylghqg Gd| Yroxph dqg Sulfh Ehkdylru�/ Qdwlrqdo Wd{ Mrxuqdo/ 7</
4::04<51

4:



Wdeoh 4= Wd{ Uhjlphv lq Vzhghq 4<;;0<8

Glylghqg wd{ Fdslwdo jdlq

\hdu udwh wd{ udwh

4<;;0<3 87( 87(@

4<;;0<3 87( 5419(K

4<<4 63( 63(

4<<50<6 63( 58(

4<<7 3( 4518(

4<<8 63( 63(
@Jlyhq wkdw wkh lqglylgxdo idfhv dq lqfrph wd{ udwh ri

87 shufhqw1
KGxulqj 4<;;0<3/ orqj whup fdslwdo jdlqv +A5 |hduv, zhuh

wd{deoh dw 73 shufhqw1

4;



Wdeoh 5= Ghvfulswlyh vwdwlvwlfv iru fdvk glylghqgv lq Vzhghq 4<;;0<81

Vwdqgdug huuruv duh uhsruwhg lq sdudqwkhvhv

Uhodwlyh wd{dwlrq Phdq Phdq Phdq Qxpehu

ri glylghqgv dqg h{0glylghqg glylghqg wudglqj ri

Shulrg fdslwdo jdlqvK sulfh udwlrS |lhog yroxph_ revhuydwlrqv

4<;;0<3 0@ 3184 513; 76358<6 447

+5157, +4147, +:8:78<5,

4<<50<6 31<66 3155 6168 ;<6335; ;;

+5195, +41::, +54<<;;47,

4<<7 41476 3188 5146 7:;:8363 86

+5138, +4139, +494595774,

4<<4/ 4<<8 4 3194 614; 6443;397 449

+4168, +4194, +;;::7<:<,

4<;;04<<8 0@ 317; 51:6 53339398 6:4

+513;, +4189, +;3897<44,
@Wkh uhodwlyh wd{dwlrq ri glylghqgv dqg fdslwdo jdlqv fdqqrw eh frpsxwhg iru wklv shulrg

ehfdxvh wkh ydoxh ghshqgv rq krz pxfk lqfrph wkh lqglylgxdo hduqv1
KJlyhq e|= ++40�_,2+40�},,> zkhuh �_@pdujlqdo wd{ udwh rq glylghqgv/ dqg �}@ pdujlqdo

wd{ udwh rq fdslwdo jdlqv1
SJlyhq e|= ++Sf0S{,2G,> zkhuh Sf@forvlqj sulfh rq wkh fxp glylghqg gd| lq Vzhglvk

furzqv +VHN,/ S{@rshqlqj sulfh rq wkh h{0glylghqg gd| lq Vzhglvk furzqv +VHN,/ dqg

G@glylghqg shu vkduh lq Vzhglvk furzqv +VHN,1
_Phdvxuhg dv wkh gdlo| wudglqj yroxph rq wkh fxp0glylghqg gd| pxowlsolhg e| wkh

forvlqj sulfh lq Vzhglvk furzqv +VHN,1

4<



Wdeoh 6= Hvwlpdwhv ri wkh ghwhuplqdqwv ri wkh h{0glylghqg sulfh udwlr

lq Vzhghq 4<;;04<<8

Ht1+8,@ Ht1+9,K

Yduldeoh +Sdudphwhu, Hvwlpdwh w0ydoxh Hvwlpdwh w0ydoxh

Frqvwdqw +�, 3139 314: 05197 04179

Ehwd +�, 031335 03157 031336 03159

Glylghqg |lhog ;;0<3 +�, 3149 31<7 0 0

Glylghqg |lhog <40<8 +�, 314; 5146 314; 5163

Wd{ uhjlph 4<;;0<3 +��, 3145 3157 0 0

Wd{ uhjlph 4<<50<6 +�2, 03176 04179 0 0

Wd{ uhjlph 4<<7 +��, 3145 3166 0 0

Uhodwlyh wd{dwlrq +�, 0 0 5187 417;
@Ht1+8, lv edvhg rq wkh ixoo vdpsoh shulrg 4<;;0<81
KHt1+9, lv edvhg rq wkh vxevdpsoh shulrg 4<<40<81

53
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Wdeoh 8= Deqrupdo wudglqj yroxph dw wkh fxp glylghqg gd| +w @ 04, dv d

ixqfwlrq ri glylghqg |lhog

Shulrg \lhog jurxs DY+VHN, DY+(, VDY w0ydoxh Dgm w0ydoxh Q

4<;;0<8 4 4:;3:19 49:169 318 817; <13< 453

5 43;6713; 45<1;8 4134 4415< 5;16; 458

6 947:1;4 <518; 319< :1:8 4:14< 459

4<;;0<3 4 :4<195 65174 03134 0313: 031335 88

5 45761:5 6<185 4148 :14; 4<148 6<

6 64518: 7146 3 3 3138 53

4<<50<6 4 86831:9 :3198 3175 419; 5145 49

5 839319< :71:7 317; 5187 6184 5;

6 534516< 88194 413: :143 4:1:: 77

4<<7 4 8<544188 5:51;; 4175 :16; 46153 5:

5 433571:6 44719: 3179 41<3 5156 4:

6 078:196 0431;: 0314: 03184 03176 <

4<<4/ 4<<8 4 4;::614 <5159 31:4 6166 9164 55

5 57568135 4:319: 417: <174 551<8 74

6 45<3718< 473145 31:: 8194 ;169 86

Qrwh= \lhog jurxs= 4@orzhvw |lhog/ 6@kljkhvw |lhog> DY+VHN,@dyhudjh deqrupdo yroxph

lq Vzhglvk furzqv> DY+(,@dyhudjh deqrupdo yroxph dv shufhqw ri qrupdo yroxph>

VDY@vwdqgdugl}hg deqrupdo yroxph> Q@qxpehu ri revhuydwlrqv1

55



Wdeoh 9= Deqrupdo wudglqj yroxph dw wkh h{0glylghqg gd| +w @ 3, dv d

ixqfwlrq ri glylghqg |lhog1

Shulrgv \lhog jurxs DY+VHN, DY+(, VDY w0ydoxh Dgm w0ydoxh Q

4<;;0<8 4 583::15< 56819< 31:6 ;13 461:< 453

5 8<33156 :31:5 3164 617: 61:: 458

6 8;;51<7 ;;18< 317; 816< <147 459

4<;;0<3 4 46;41< 95156 3154 4189 5147 88

5 :<18 5186 03139 0316: 3179 6<

6 44;416; 48193 313: 3164 3166 53

4<<50<6 4 6;<39187 8461:4 418: 915; 461:3 49

5 <4::18; 468187 318: 6135 61:6 5;

6 839313 46<1;6 4134 91:3 46196 77

4<<7 4 :34;318; 656177 4185 :1<3 481;8 5:

5 4634418; 47;1<5 319; 51;3 61;4 4:

6 835176 441<6 03135 03139 3138 <

4<<4/ 4<<8 4 4;<3713: <51<4 3175 41<: 5165 55

5 957:166 7713 3166 5144 5137 74

6 <5861<: 43317; 315; 5137 51;< 86

Qrwh= \lhog jurxs= 4@orzhvw |lhog/ 6@kljkhvw |lhog> DY+VHN,@dyhudjh deqrupdo yroxph

lq Vzhglvk furzqv> DY+(,@dyhudjh deqrupdo yroxph dv shufhqw ri qrupdo yroxph>

VDY@vwdqgdugl}hg deqrupdo yroxph> Q@qxpehu ri revhuydwlrqv1

56


