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Frusrudwh jryhuqdqfh uxohv dqg wkh ydoxh ri frqwuro 0

D vwxg| ri Jhupdq gxdo0fodvv vkduhv

Xoulnh Kr�pdqq0Exufkdugl �

Wkh Orqgrq Vfkrro ri Hfrqrplfv |

Ilqdqfldo Pdunhwv Jurxs

IPJ Glvfxvvlrq Sdshu Qr1 648

Wklv Yhuvlrq= Pdufk 45/ 4<<<

Devwudfw

Wkh sdshu xvhv d gdwdvhw ri Jhupdq gxdo0fodvv vkduhv gxulqj 4<;;04<<: wr vwxg|

wkh uhodwlrqvkls ehwzhhq frusrudwh jryhuqdqfh uxohv dqg wkh sulfh gl�huhqwldo eh0

wzhhq yrwlqj dqg qrq0yrwlqj vwrfn1 Lq d �uvw vwhs wkh sdshu glvfxvvhv krz phfkd0

qlvpv wr vhsdudwh frqwuro iurp fdvk0 rz uljkwv uhodwh wr wkh ydoxh ri frqwuro1 Vhf0

rqgo| wkh sdshu vwxglhv wkh lpsdfw ri d qhz wdnhryhu uhjxodwlrq zklfk zdv dgrswhg

lq Jhupdq| lq 4<<8 dqg lqwurgxfhg wkh pdqgdwru| elg uxoh1 Wkh sdshu dqdo|vhv

krz plqrulw| yrwlqj dqg qrq0yrwlqj vkduhkroghuv sduwlflsdwh lq wudqvihuv ri frusr0

udwh frqwuro xqghu wkh dowhuqdwlyh uhjxodwru| vwuxfwxuhv suh0 dqg srvw0 4<<81 Lw lv

ixuwkhu vkrzq wkdw d pdqgdwru| elg uhtxluhphqw uhgxfhv wkh srwhqwldo frqwuro ydoxh

ri yrwlqj vwrfn e| uhvwulfwlqj wkh udwlr ri frqwuro wr fdvk0 rz uljkwv1

MHO Fodvvl�fdwlrq= J65/ J67

Nh|zrugv= yrwlqj suhplxp/ frusrudwh jryhuqdqfh uxohv/ wudqvihuv ri frusrudwh

frqwuro/ sdqho gdwd1

� L zrxog olnh wr wkdqn Pdqxdo Duhoodqr/ Vxglswr Ekdwwdfkdu|d/ Ere Qred|/ Nulvwldq U|gtylvw/ Gdylg

Zhee/ Glun Zloohu dqg hvshfldoo| Ydvvlolv Kdmlydvvlolrx iru khosixo frpphqwv dqg vxjjhvwlrqv1 L dp dovr

lqghewhg wr Iulw} Vfkçihu iurp wkh cExqghvdxivlfkwvdpw iÿu ghq Zhuwsdslhukdqgho* zkr nlqgo| surylghg

ph zlwk d wlph vhulhv ri rzqhuvkls qrwl�fdwlrqv iru frpsdqlhv zlwk gxdo0fodvv vkduhv gxulqj 4<<80<:1 L

zrxog �qdoo| olnh wr h{whqg p| wkdqnv wr Puv Nuçphu0Pxqgw ri Vlhjhq Xqlyhuvlw| iru judqwlqj ph hduo|

dffhvv wr wkh Krsshqvwhgw Dnwlhqiÿkuhu 4<<;1 Wkh xvxdo glvfodlphu dssolhv1
| Orqgrq Vfkrro ri Hfrqrplfv/ Ilqdqfldo Pdunhwv Jurxs/ Krxjkwrq Vwuhhw/ Orqgrq ZF5D 5DH/

Who1= .7704:40<8809; <7/ ID[= .7704:40575043 39/ h0pdlo= X1Kr�pdqq0ExufkduglCovh1df1xn
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Qrq0whfkqlfdo vxppdu|

Wkh sdshu lqyhvwljdwhv wkh ghwhuplqdqwv ri wkh yrwlqj suhplxp/ wkh sulfh gl�huhqwldo

ehwzhhq yrwlqj dqg qrq0yrwlqj vkduhv lq Jhupdq| gxulqj 4<;;04<<:1 Lw vkrzv wkdw wkh

sulfh gl�huhqwldo uhvxowv iurp wzr idfwruv= wkh ydoxh ri frqwuroohg dvvhwv shu xqlw lqyhvwhg lq

yrwlqj vwrfn dqg wkh zd| lq zklfkplqrulw| yrwlqj dqg qrq0yrwlqj vkduhkroghuv sduwlflsdwh

lq wudqvihuv ri frqwuro1 Erwk idfwruv duh lq xhqfhg e| wkh h{lvwlqj uhjxodwlrq ri frusrudwh

jryhuqdqfh1 Wkh sdshu vwxglhv krz d fkdqjh lq frusrudwh jryhuqdqfh uxohv lq Jhupdq|

lq 4<<8 d�hfwv wkh yrwlqj suhplxp wkurxjk wkhvh wzr fkdqqhov1

Jhupdq| lqwurgxfhg wkh pdqgdwru| elg uxoh wkurxjk d yroxqwdu| Wdnhryhu Frgh lq

Rfwrehu 4<<81 Wkh sdshu irfxvhv rq wklv uhjxodwru| fkdqjh iurp wzr gl�huhqw srlqwv

ri ylhz= �uvw/ lw h{dplqhv wkh h�hfw rq wkh yrwlqj suhplxp dv d uhvxow ri dq lqglylgxdo

dffhswdqfh ghflvlrq ri wkh Frgh dqg vhfrqg/ lw dqdo|vhv wkh ryhudoo fkdqjh lq wkh sd|r�

wr plqrulw| yrwlqj dqg qrq0yrwlqj vkduhkroghuv lq frusrudwh frqwuro wudqvdfwlrqv1 Iluvw/

wkh sdshu vkrzv krz qrq0yrwlqj vwrfn/ ghew dqg d s|udplglqj vwuxfwxuh ri vxevlgldulhv

lqfuhdvh wkh dprxqw ri frqwuroohg dvvhwv zlwkrxw gloxwlqj frqwuro uljkwv1 Dffhswdqfh

ri wkh Frgh uhgxfhv wkh h{whqw wr zklfk d s|udplglqj vwuxfwxuh ri vxevlgldulhv fdq eh

xvhg wr lqfuhdvh wkh frqwuro ydoxh ri yrwlqj vwrfn dqg wkhuhiruh kdv d qhjdwlyh h�hfw rq

wkh yrwlqj suhplxp1 Vhfrqg/ lq wkh devhqfh ri wkh pdqgdwru| elg uxoh vkduhkroghuv ri

yrwlqj dqg qrq0yrwlqj vwrfn h{shulhqfh lghqwlfdo sd|r�v zkhq d pdmrulw| eorfn fkdqjhv

kdqgv1 Wkh h{lvwhqfh ri d pdmrulw| vkduhkroghu whqgv wr suhfoxgh dq| vxshulru sd|r� iru

yrwlqj plqrulw| vkduhkroghuv1 Xqghu wkh pdqgdwru| elg uxoh/ krzhyhu/ yrwlqj plqrulw|

vkduhkroghuv fdq sduwlflsdwh lq d vdoh0ri0frqwuro wudqvdfwlrq rq wkh vdph whupv dv wkh

frqwuroolqj eorfnkroghu1 Uhjuhvvlrqv ri wkh yrwlqj suhplxp rq pdmrulw|0frqwuro vxssruw

wklv k|srwkhvlv dqg vkrz wkdw wkh frh!flhqw hvwlpdwh lv qhjdwlyh gxulqj wkh suh0 4<<8

shulrg dqg srvlwlyh diwhu 4<<81
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4 Lqwurgxfwlrq

Rzqhuvkls ri frpprq vwrfn frqihuv frqwuro uljkwv ryhu d frpsdq|1 Lq sudfwlfh wklv frqwuro
pdqlihvwv lwvhoi lq wkh uljkw wr yrwh dw d vkduhkroghuv* phhwlqj derxw frusrudwh pdwwhuv
vxfk dv wkh glvwulexwlrq ri sur�wv ru wkh dssrlqwphqw ri wkh pdqdjhphqw erdug1 Wkh
ydoxh ri wklv yrwlqj uljkw lv xvxdoo| phdvxuhg e| wkh sulfh gl�huhqwldo ehwzhhq yrwlqj dqg
qrq0yrwlqj vwrfn1 D vhulhv ri hpslulfdo vwxglhv rq wkh gl�huhqwldo sulflqj ri yrwlqj dqg
qrq0yrwlqj vkduhv kdv vkrzq wkdw yrwlqj uljkwv duh jhqhudoo| zruwk ehwzhhq 8 shufhqw
dqg 53 shufhqw ri wkh ydoxh ri frpprq vwrfn41 Jhupdq| grhv qrw gl�hu vkduso| iurp wklv
udqjh/ zlwk dq dyhudjh suhplxp ri 59167I ehwzhhq 4<;; dqg 4<<:1 Wklv sdshu hpsor|v
d gdwd vhw rq Jhupdq gxdo0fodvv vkduhv gxulqj wkh whq0|hdu shulrg 4<;;04<<: wr ixuqlvk
hylghqfh rq wkh ghwhuplqdqwv ri wkh yrwlqj suhplxp1 Wkh sdshu frqwulexwhv wr wkh h{lvwlqj
olwhudwxuh rq wkh yrwlqj suhplxp lq wzr zd|v1 Iluvw/ lw v|vwhpdwlfdoo| olvwv phfkdqlvpv
xvhg wr vhsdudwh fdvk0 rz iurp frqwuro uljkwv dqg uhodwhv wkhp wr wkh yrwlqj suhplxp1
Vhfrqg/ lw dqdo|vhv krz wkh yrwlqj suhplxp ghshqgv rq wkh lqvwlwxwlrqdo iudphzrun ri
frusrudwh jryhuqdqfh1 Jhupdq| lqwurgxfhg d qhz yroxqwdu| wdnhryhu uhjxodwlrq lq 4<<81
Wkh sdshu erwk dqdo|vhv wkh fkdqjh lq wkh frqwuro ydoxh ri vljqdwru| frpsdqlhv dqg
vkrzv krz wkh vwuxfwxudo euhdn d�hfwv wkh zd| lq zklfk plqrulw| vkduhkroghuv sduwlflsdwh
lq wudqvihuv ri frqwuro1

Wkh sdshu dujxhv wkdw wkh ydoxh ri wkh yrwlqj uljkw uhvxowv iurp wzr idfwruv= wkh ydoxh
ri frqwuro ehqh�wv wkh yrwlqj uljkw frqihuv dqg wkh suredelolw| wkdw wkh yrwlqj uljkw lv
fuxfldo iru d wudqvihu ri frqwuro1 Lw vhhpv uhdvrqdeoh wr dvvxph wkdw wkh ydoxh ri frqwuro
ehqh�wv ulvhv zlwk wkh dprxqw ri dvvhwv xqghu frqwuro1 Lq d ixoo| htxlw| �qdqfhg �up
wkh ydoxh ri dvvhwv htxdov wkh ydoxh ri lwv htxlw|1 Wkhuh duh vhyhudo zd|v lq zklfk rqh
pljkw ghwdfk wkh htxlw| srvlwlrq iurp wkh dprxqw ri frqwuroohg dvvhwv/ l1h1/ wr lqfuhdvh
sulydwh frqwuro ehqh�wv zlwkrxw hqkdqflqj wkh dprxqw ri rxwvwdqglqj htxlw|1 Wkh jhqhulf
sulqflsoh lv wr uhfuxlw lqyhvwruv zkr frpplw fdslwdo exw gr qrw vkduh lq wkh frqwuro ri wkh
frpsdq|1 Wklv duwlfoh frqvlghuv wkuhh phdqv ri vhsdudwlqj frqwuro iurp fdvk0 rz uljkwv=
ghew/ qrq0yrwlqj suhihuhqfh vkduhv/ dqg d s|udplglqj vwuxfwxuh ri vxevlgldulhv1 Wkh sdshu
dqdo|vhv krz wkhvh yduldeohv uhodwh wr wkh revhuyhg sulfh gl�huhqwldo ehwzhhq yrwlqj dqg
qrq0yrwlqj vwrfn1

Dsduw iurp wkh dprxqw ri frqwuro ehqh�wv wkh yrwlqj uljkw frqihuv wr d srwhqwldo
qhz frqwuroohu/ lw lv ghflvlyh zkhwkhu dq dwrplvwlf vkduhkroghu lv slyrwdo iru d wudqvihu ri
frqwuro wr d qhz vkduhkroghu1 Dwrplvwlf lqyhvwruv duh uhohydqw iru wkh dqdo|vlv ehfdxvh wkh
sulfh gl�huhqwldo ehwzhhq yrwlqj dqg qrq0yrwlqj vkduhv uh hfwv wkh ydoxh ri frqwuro wr wkh
pdujlqdo lqyhvwru zkr lv xqolnho| wr eh d frqwuroolqj vkduhkroghu1 Vlqfh frqwuro ehqh�wv
duh h{foxvlyho| frqvxphg e| wkh sduw| lq frqwuro/ wkh sulfh gl�huhqfh kdv wr uh hfw wkh
sulfh d srwhqwldo dvsludqw iru frqwuro zrxog eh zloolqj wr sd| wr dwrplvwlf vkduhkroghuv
wr hvwdeolvk frqwuro ryhu wkh frpsdq|1 Zkhwkhu vpdoo vkduhkroghuv duh deoh wr fdswxuh
d vkduh ri wklv sulfh odujho| ghshqgv rq wkh sudfwlfh ri frqwuro wudqvihuv/ wkh suhydohqw
rzqhuvkls vwuxfwxuh dqg frusrudwh jryhuqdqfh uhjxodwlrq1 Lq wkh XV dqg rwkhu hfrqrplhv

4Lq wkh XV wkh suhplxp dyhudjhv 817 ( +Ohdvh/ PfFrqqhoo/ dqg Plnnhovrq ^4<;6`,/ lq wkh XN 4616(
+Phjjlqvrq ^4<<3`,/ dqg lq Vzlw}huodqg derxw 53( +Kruqhu ^4<;;`,1 H{fhswlrqv duh Lvudho/ zkhuh wkh
suhplxp dprxqwv wr 7818 ( +Ohy| ^4<;5`, dqg Lwdo| zkhuh ]lqjdohv ^4<<7` uhsruwv d suhplxp ri ;5 (1

6



zlwk dq Dqjor0Vd{rq v|vwhp ri frusrudwh jryhuqdqfh rzqhuvkls lv xvxdoo| glvshuvhg dqg
frpshwlwlrq iru frqwuro lqwhqvh +vhh Doohq dqg Jdoh ^4<<8`,1 Wklv lv wkh lqvwlwxwlrqdo vhwwlqj
ri vwxglhv rq wkh yrwlqj suhplxp fduulhg rxw e| ]lqjdohv ^4<<7/ 4<<8d`/ U|gtylvw ^4<<9`
dqg Qlfrgdqr ^4<<:`1 Lq wkhvh vwxglhv yrwlqj uljkwv duh ydoxdeoh ehfdxvh wkh| fdq pdnh d
gl�huhqfh wr wkh rxwfrph ri d frqwuro frqwhvw1 Rxwvlgh vkduhkroghuv pd| eh deoh wr h{wudfw
vrph ri wkh zlqqhu*v sulydwh ehqh�wv ri frqwuro dqg vhoo wkhlu vkduhv dw d sulfh kljkhu wkdq
wkhlu srvw0wdnhryhu sulfh1 Wkh lqwhqvlw| ri frpshwlwlrq lq wkh pdunhw iru frusrudwh frqwuro
lv wkhuhiruh wkh nh| ghwhuplqdqw iru wkh yrwlqj suhplxp lq wkhvh prghov1 Jlyhq wkh sdxflw|
ri frpshwlwlrq iru frusrudwh frqwuro lq Jhupdq| +Iudqnv dqg Pd|hu ^4<<6`,/ wklv sdshu
fdvwv wudqvihuv ri frusrudwh frqwuro lq dq dowhuqdwlyh lqvwlwxwlrqdo iudphzrun zkhuh frqwuro
fdq dovr eh dftxluhg wkurxjk qhjrwldwhg vdohv ri vkduh vwdnhv1 Hyhq li frqwuro lv frqwhvwhg
plqrulw| frpprq vwrfnkroghuv zloo qrw iduh ehwwhu wkdq suhihuhqfh vkduhkroghuv xqghu
d fkdqjh lq frqwuro1 Wkh lqfxpehqw frqwuroohu zloo edujdlq h{foxvlyho| zlwk wkh rxwvlgh
frqwuro dvsludqwv derxw klv frqwuroolqj lqwhuhvw1 Vpdoo yrwlqj vkduhkroghuv duh rqo| slyrwdo
iru d wudqvihu lq frqwuro li wkhuh lv qr frqwuroolqj lqfxpehqw eorfnkroghu dqg frqwuro lv
frqwhvwhg1

Wklv fkdqjhv xqghu d uhjxodwru| uhjlph zklfk lpsrvhv wkh pdqgdwru| elg uxoh rq
wudqvihuv ri frqwuro1 Lq 4<<8 Jhupdq| h{shulhqfhg d uhjxodwru| fkdqjh wkurxjk wkh odxqfk
ri d yroxqwdu| Wdnhryhu Frgh/ zklfk reoljhv lwv vljqdwrulhv wr dgkhuh wr wkh pdqgdwru| elg
uxoh1 Wkh pdqgdwru| elg uxoh vwlsxodwhv wkdw d sduw| zklfk sxufkdvhv d frqwuroolqj lqwhuhvw
ri dqrwkhu olvwhg frpsdq|*v yrwlqj htxlw| lv reoljhg wr pdnh dq r�hu wr wkh uhpdlqlqj
wdujhw vkduhkroghuv dw d sulfh qrw vpdoohu wkdq wkh sulfh sdlg iru wkh frqwuroolqj eorfn1
Vr hyhq li wkhuh lv qr frpshwlwlrq iru frqwuro/ fdq vpdoo ruglqdu| vkduhkroghuv fdswxuh d
vkduh ri sulydwh frqwuro ehqh�wv1 Wklv lv wkh fdvh li wkh qhjrwldwhg wdnhryhu sulfh lv kljkhu
wkdq wkh ydoxh ri vhfxulw| ehqh�wv xqghu wkh qhz frqwuroolqj sduw|1 Dv rssrvhg wr wkh
uhjxodwru| vwuxfwxuh ehiruh 4<<8/ d frqwuroolqj lqfxpehqw eorfnkroghu lv d suhuhtxlvlwh iru
d srwhqwldo gl�huhqwldo sd|r� lq idyrxu ri vpdoo yrwlqj vkduhkroghuv lq d wudqvihu ri frqwuro1
Wkh hpslulfdo vwxg| lq wklv sdshu surylghv vxssruwlqj hylghqfh iru wklv k|srwkhvlv dqg
vkrzv wkdw pdmrulw| frqwuro fduulhv d vljql�fdqw dqg srvlwlyh h�hfw gxulqj 4<<804<<:/ dqg
d qhjdwlyh rqh gxulqj 4<;;04<<71

Vlqfh dffhswdqfh ri wkh Frgh lv yroxqwdu|/ lw lv dovr srvvleoh wr dqdo|vh krz wkh ydoxh
ri wkh yrwlqj uljkw fkdqjhv lq uhvsrqvh wr dq lqglylgxdo frpsoldqfh ghflvlrq1 Dgkhuhqfh
wr wkh Frgh lpsolhv wkdw vxevlgldulhv duh olnho| wr eh dftxluhg zlwk d kljkhu iudfwlrqdo
htxlw| rzqhuvkls wkdq qhfhvvdu| iru frqwuro1 Wklv uhgxfhv wkh h{whqw wr zklfk wkh ydoxh
ri frqwuro fdq eh hqodujhg wkurxjk d s|udplglqj vwuxfwxuh zlwk ohvv wkdq ixoo| frqwuroohg
vxevlgldulhv1 Wkh pd{lpxp vhsdudwlrq ri frqwuro dqg fdvk0 rz uljkwv lv qr orqjhu olnho| wr
eh dwwdlqdeoh1 Wkh hpslulfdo uhvxowv ohqg vxssruw wr wklv k|srwkhvlv= wkh yrwlqj suhplxp
lv vljql�fdqwo| vpdoohu iru frpsdqlhv zklfk vljqhg wkh Wdnhryhu Frgh1

Wkh sdshu surfhhgv dv iroorzv1 Wkh �uvw sduw glvfxvvhv wkh lqvwlwxwlrqdo edfnjurxqg
ri suhihuhqfh vkduhv lq Jhupdq|1 Ehvlghv wkh glvfxvvlrq ri wkhlu hfrqrplf vljql�fdqfh/
wkh gl�huhqw glylghqg uhjlphv ri suhihuhqfh vkduhv duh dqdo|vhg1 Lq wkh vhfrqg vhfwlrq
zh suhvhqw wkh gdwd vhw ri Jhupdq frpsdqlhv zlwk gxdo0fodvv vkduhv1 Wkh wklug sduw
glvfxvvhv wkh wkhruhwlfdo udwlrqdohv iru wkh ghwhuplqdqwv ri wkh yrwlqj suhplxp1 Iluvw/
idfwruv sur{|lqj iru wkh ydoxh ri frusrudwh frqwuro duh ghulyhg dqg sxw wr dq hpslulfdo
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h{dplqdwlrq1 Vhfrqgo|/ wkh sdshu dqdo|vhv krz plqrulw| vkduhkroghuv sduwlflsdwh lq wkh
gl�huhqw prghv ri frusrudwh jryhuqdqfh lq Jhupdq| suh0 dqg srvw0 4<<81 D vxevhtxhqw
hpslulfdo vwxg| vhhnv wr fdswxuh krz wkh ghwhuplqdqwv ri wkh yrwlqj suhplxp fkdqjhg
ehwzhhq wkh wzr vxeshulrgv 4<;;04<<7 dqg 4<<804<<:1 Ilqdoo| wkh h�hfw rq dq lqglylgxdo
frpsoldqfh ghflvlrq zlwk wkh Wdnhryhu Frgh lv h{dplqhg1

414 Lqvwlwxwlrqdo edfnjurxqg ri suhihuhqfh vkduhv lq Jhupdq|

Suhihuhqfh vkduhv zlwkrxw yrwlqj uljkwv duh vxemhfw ri ohjdo vwlsxodwlrq vlqfh 4<6:1 Wkh oh0
jdo wuhdwphqw ri suhihuhqfh vkduhv uhpdlqhg yluwxdoo| xqfkdqjhg lq wkh uhirup ri Jhupdq
frusrudwlrq odz lq 4<98/ zlwk wkh rqo| h{fhswlrq wkdw wkh pd{lpxp doorzdeoh suhihuhqfh
vkduh fdslwdo zdv lqfuhdvhg iurp rqh wklug wr rqh kdoi ri wkh vkduh fdslwdo1 Dv d frpshq0
vdwlrq iru wkh odfnlqj yrwlqj uljkw wkh odz suhvfulehv d sulrulw| glylghqg iru suhihuhqfh
vkduhv1 Dsduw iurp wklv ohjdo suhfhsw/ vwdwxwru| surylvlrqv fdq hqgrz suhihuhqfh vkduhv
zlwk dgglwlrqdo glylghqg sulylohjhv1

41414 Glylghqg uljkwv

Ohjdo surylvlrqv Dffruglqj wr { 46< L DnwJ wkh glylghqg sulylohjh pxvw frqvlvw lq
d sulrulw| glylghqg zklfk lv sdlg wr suhihuhqfh vkduhkroghuv ehiruh sur�w lv glvwulexwhg
wr kroghuv ri ruglqdu| vkduhv1 Wkh suhihuhqfh vkduhkroghuv wkxv dvvxph dq lqwhuphgldu|
srvlwlrq ehwzhhq ghewkroghuv zkrvh fodlpv duh vhqlru wr wkrvh ri suhihuhqfh vkduhkroghuv
dqg kroghuv ri ruglqdu| vkduhv1 Wkh sulrulw| glylghqg lv fxpxodwlyh/ l1h1/ li lw lv qrw ru
qrw ixoo| sdlg lq rqh |hdu/ lw kdv wr eh sdlg dw wkh h{shqvh ri sur�wv ri vxevhtxhqw |hduv
zlwk wkh vdph sulrulw| ylv0d0ylv ruglqdu| vkduhv/ dqg wrjhwkhu zlwk wkh fxuuhqw sulrulw|
glylghqg1 Wkh fxpxodwlyh suhihuuhg glylghqg frqvwlwxwhv d pdwhuldo suhfhsw ri sur�w
glvwulexwlrq= li wkh frpsdq| vkrzv dffrxqwlqj sur�wv/ wkh| kdyh wr eh glvwulexwhg wr
vdwlvi| fxuuhqw dqg srvwsrqhg glylghqg sulrulwlhv +Eh}}hqehujhu ^4<<3`,1

Dsduw iurp glylghqg uljkwv/ kroghuv ri suhihuhqfh vkduhv duh htxlsshg zlwk d frqwlqjhqw
yrwlqj uljkw1 Wkh yrwlqj uljkw hqwhuv lqwr irufh li wkh sulrulw| glylghqg 6� kdv qrw ehhq
ixoo| sdlg gxulqj rqh |hdu dqg wkh duuhduv qrw ehhq ixoo| uhsdlg gxulqj wkh iroorzlqj
|hdu wrjhwkhu zlwk wkh ixoo sulrulw| iru wkdw |hdu1 Iru h{dpsoh/ li lq |hdu | suhihuhqfh
vkduhkroghuv rewdlq qr glylghqg/ wkh| jdlq wkh yrwlqj uljkw dw wkh DJP lq |n2 li lq |hdu
|n � d glylghqg ri ohvv wkdq 26� lv sdlg1

Vwdwxwru| dphqgphqwv Ehvlghv wkhvh frpsxovru| fkdudfwhulvwlfv/ wkh frusrudwh fkdu0
whu fdq vshfli| wkh vl}h dqg dgglwlrqdo ihdwxuhv ri wkh glylghqg uljkwv ri suhihuhqfh vkduhv1
Doo Jhupdq suhihuhqfh vkduhv fxuuhqwo| sduwlflsdwh eh|rqg wkhlu sulrulw| glylghqg lq wkh
glvwulexwlrq ri sur�wv1 Yhu| riwhq wkh frusrudwh fkduwhu judqwv dq dgglwlrqdo glylghqg
wr suhihuhqfh vkduhv lq h{fhvv ri wkh dprxqw glvwulexwhg wr ruglqdu| vkduhv1 Wkh fxu0
uhqw glylghqg uhjlphv ri suhihuhqfh vkduhv fdq eurdgo| eh fodvvl�hg lqwr wkuhh fdwhjrulhv
ghshqglqj rq wkh uhodwlrq ri sulrulw| dqg h{fhvv glylghqgv= +d, qr dgglwlrqdo glylghqg=
diwhu sd|phqw ri wkh sulrulw| glylghqg 6�/ ruglqdu| vkduhv uhfhlyh wkh vdph dprxqw/ dqg
wkh uhpdlqghu lv htxdoo| vsolw ehwzhhq wkh wzr fdwhjrulhv> lq wklv fdvh/ wkh sulrulw| glyl0
ghqg rqo| frqvwlwxwhv d gl�huhqwldo glylghqg lq fdvh ri lqvx!flhqw sur�wv zkhuh ruglqdu|
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vkduhv uhfhlyh ohvv wkdq6�> +e, frqvwdqw dgglwlrqdo glylghqg= diwhu sd|phqw ri wkh sulrulw|
glylghqg 6�/ ruglqdu| vkduhv uhfhlyh wkh vdph dprxqw/ diwhu zklfk sur�w lv glvwulexwhg
vxfk wkdw suhihuhqfh vkduhv dozd|v uhfhlyh dq h{fhvv glylghqg %� zlwk uhvshfw wr ruglqdu|
vkduhv> +f, yduldeoh dgglwlrqdo glylghqg= vdph dv +e,/ h{fhsw wkdw wkh dgglwlrqdo glyl0
ghqg %&� ydulhv dffruglqj wr wkh glylghqg ruglqdu| vkduhv uhfhlyh/ _��|c l1h1/ wkh vhtxhqfh
E%&��&'�c��c,1ghwhuplqhv wkh dgglwlrqdo glylghqg iru jurzlqj _��|� Wdeoh L vxppdul}hv wkh
wkuhh glylghqg uhjlphv dqg wkhlu hpslulfdo uhohydqfh1 Wkh prvw frpprq glylghqg uhjlph
lv d frpelqdwlrq ri d plqlpxp dqg dq dgglwlrqdo glylghqg1 Lq hljkw frpsdqlhv grhv wkh
dgglwlrqdo sd|phqw ydu| dffruglqj wr wkh dprxqw glvwulexwhg wr ruglqdu| vkduhv1 Ilyh
ri wkh hljkw suhihuhqfh vkduhv zlwk d ydu|lqj dgglwlrqdo glylghqg fduu| d surjuhvvlyh gly0
lghqg vfkhph zkhuh %&� 	 %&n�c�c lq wkh uhpdlqlqj wkuhh fdvhv wkh dgglwlrqdo glylghqg
ghfuhdvhv wkh kljkhu wkh glylghqg glvwulexwhg wr ruglqdu| vkduhv/ l1h1 %&� : %&n�c� +vhh dovr
Wdeoh D1LY,1 Wkh dgglwlrqdo glylghqg qhyhu h{fhhgv wkh sulrulw| glylghqg1 Lq fdwhjru|
LL wkh dgglwlrqdo glylghqg htxdov rq dyhudjh 514( ri wkh vwrfn*v qrplqdo ydoxh/ l1h1/ ohvv
wkdq kdoi ri wkh dyhudjh plqlpxp glylghqg ri 8(1 Lq urxjko| 53( ri gxdo0fodvv vkduhv
qr dgglwlrqdo glylghqg lv sdlg/ zklfk lv frpshqvdwhg wkurxjk d kljkhu sulrulw| glylghqg
ri 81;( rq dyhudjh1

41415 Hfrqrplf vljql�fdqfh dqg uhodwlyh shuirupdqfh ri gxdo0fodvv vkduhv

Dowkrxjk wkh �uvw suhihuhqfh vkduhv zhuh lqwurgxfhg lq Jhupdq| lq wkh odwh 4<63v/ wkh|
rqo| uhdfkhg sudfwlfdo vljql�fdqfh gxulqj wkh hfrqrplf xsvzlqj lq wkh hljkwlhv1 Lq 4<;3
rqo| S��I ru 5< rxw ri olvwhg frpsdqlhv rq Jhupdq vwrfn h{fkdqjhv zhuh suhihuhqfh
vkduhv> wkh qxpehu lqfuhdvhg wr �.I ru <3 olvwhg frpsdqlhv lq 4<;<1 Wdeoh D1L1 ghslfwv
wkdw e| wkh hqg ri 4<<: d wrwdo ri 443 olvwhg frpsdqlhv kdg suhihuhqfh vkduhv rxwvwdqglqj/
ri zklfk :4 olvw erwk ruglqdu| dqg suhihuhqfh vkduhv1 D vxevwdqwldo lqfuhdvh lq wkh qxpehu
ri frpsdqlhv zlwk gxdo0fodvv vkduhv rffxuuhg gxulqj 4<<3/ dv Wdeoh D1LL1 vkrzv1 Irxuwhhq
frpsdqlhv hqwhuhg wkh vdpsoh hlwkhu wkurxjk dq lqlwldo sxeolf r�hulqj zlwk gxdo0fodvv
vkduhv ru wkurxjk d olvwlqj ri d iruphuo| xqolvwhg fodvv1 Wkh qxpehu ri frpsdqlhv zlwk
gxdo0fodvv vkduhv kdv uhpdlqhg uhodwlyho| frqvwdqw ryhu wkh vxevhtxhqw vhyhq |hduv1

Iljxuhv 4 dqg 5 vkrz fxpxodwlyh uhwxuq lqglfhv iru erwk suhihuhqfh dqg ruglqdu| vkduhv
gxulqj wkh 4<;;04<<: shulrg1 Wkh lqglfhv lqfoxgh rqo| uhwxuq revhuydwlrqv iru frpsdqlhv
lq zklfk erwk fodvvhv ri vkduhv zhuh vlpxowdqhrxvo| olvwhg/ l1h1/ dw hdfk srlqw lq wlph wkh
wzr uhwxuq lqglfhv iru wkh wzr fodvvhv ri vkduhv lqfoxgh wkh vdph qxpehu ri frpsdqlhv1 Li
rqo| rqh ri wkh wzr fodvvhv ri vkduhv lv olvwhg/ wkh frpsdq| lv h{foxghg iurp wkh lqgh{1
Wkh vkduhv hqwhu wkh lqgh{ sruwirolrv zlwk dq htxdo zhljkw1 Lq Iljxuh 4 wkh uhwxuq lqgh{
rqo| hqfrpsdvvhv wkh fdslwdo jdlqv ri wkh wzr fodvvhv ri vkduhv/ l1h1/

U?�c�| '
AT

|'|f

�

�

�S

�'�

E� n o?�c��| �

zkhuh o?�c��| ' E� ?�c�

�| � �?�c�

�|3� �*�
?�c�

�|3� 1 Lw lv vwulnlqj wkdw ruglqdu| vkduhv xqghushuirup
suhihuhqfh vkduhv lq whupv ri fdslwdo jdlqv e| qhduo| 54( hyhq wkrxjk wkh| duh douhdg|
glvdgydqwdjhg lq whupv ri glylghqg sd|phqwv1 Wkh uhwxuq lqglfhv lq Iljxuh 5 lqfoxgh
glylghqgv dqg duh fdofxodwhg dv deryh exw zlwk o?�c��| ' E� ?�c�

�| � �?�c�

�|3� n _?�c��| �*�?�c�

�|3� 1
Wkh lqfoxvlrq ri glylghqg sd|phqwv zlghqv wkh uhwxuq jds ehwzhhq wkh wzr fodvvhv ri
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vkduhv1 Wkh judsk vkrzv wkdw suhihuhqfh vkduhv rxwshuirup ruglqdu| vkduhv e| 79( ryhu
wkh vdpsoh shulrg1 Wkh gl�huhqfh ehwzhhq wkh ex|0dqg0krog uhwxuqv ri wkh suhihuhqfh
vkduh sruwirolr dqg wkh ruglqdu| vkduh sruwirolr lv vljql�fdqwo| gl�huhqw iurp }hur dw wkh
<<1<<( frq�ghqfh ohyho iru erwk uhwxuq vshfl�fdwlrqv1

415 Gdwd dqg vxppdu| vwdwlvwlfv

41514 Gdwd

Wkh vdpsoh frqvlvwv ri doo Jhupdq frpsdqlhv zlwk erwk ruglqdu| dqg qrq0yrwlqj suhihu0
hqfh vkduhv wudghg rq wkh Jhupdq vwrfn h{fkdqjhv lq wkh r!fldo olvw/ wkh uhjxodwhg dqg
wkh iuhh pdunhw gxulqj 4<;; wr 4<<:1 Ilupv duh rqo| lqfoxghg lq wkh vdpsoh li wkh| kdyh
ehduhu ruglqdu| dqg suhihuhqfh vkduhv rxwvwdqglqj/ frpsdqlhv zlwk uhjlvwhuhg vkduhv lq
hlwkhu ri wkh wzr fdwhjrulhv duh h{foxghg iurp wkh vdpsoh1 Wdeoh D1Y1 ghvfulehv wkh gdwd
dqg grfxphqwv lwv vrxufhv1 Wkh gdwd rq wkh rzqhuvkls vwuxfwxuh lv rewdlqhg iurp cKrs0
shqvwhgw Dnwlhqiÿkuhu*/ zklfk olvwv wkh pdlq kroghuv ri ruglqdu| dqg suhihuhqfh vkduhv ri
frpsdqlhv olvwhg rq wkh r!fldo olvw/ wkh uhjxodwhg pdunhw dqg ri frpsdqlhv zlwk wkh prvw
oltxlg vkduhv lq wkh iuhh pdunhw1 Wkh kdqgerrn lv sxeolvkhg |hduo| dqg lwv ghdgolqh iru
sxeolfdwlrq lv 63 Vhswhpehu ri hdfk |hdu1 Dovr/ zlwk wkh lqwurgxfwlrq ri wkh cZhuwsd0
slhukdqghovjhvhw}* +ZsKJ, lq 4<<8 vkduhkroglqjv ri yrwlqj vwrfn kljkhu wkdq 8I/ 58I/
83I/ dqg :8I kdyh wr eh uhsruwhg wr wkh vxshuylvru| erdug/ wkh cExqghvdxivlfkwvdpw
iÿu ghq Zhuwsdslhukdqgho*/ zlwklq vhyhq gd|v diwhu h{fhhglqj ru idoolqj vkruw ri rqh ri
wkhvh wkuhvkrogv +{ 54 ZsKJ,1 Dv d wudqvlwru| uhjxodwlrq wkh odz uhtxluhg wr uhsruw doo
ri wkh h{lvwlqj vljql�fdqw vkduhkroglqjv dw wkh gd| ri wkh dqqxdo vkduhkroghuv* phhwlqj
diwhu 4 Dsulo 4<<8 +{ 74 ZsKJ,1 Vlqfh vkduhkroghuv kdyh uhvsrqghg zlwk vljql�fdqw ghod|
wr wkh glvforvxuh uhtxluhphqw5/ wkh gdwd fdqqrw eh xvhg wr uhfrqvwuxfw wkh h{dfw wlph
ri rzqhuvkls fkdqjhv gxulqj 4<<8 dqg 4<<91 Exw wkh gdwd zdv xvhg wr furvv0fkhfn wkh
rzqhuvkls vwuxfwxuh dv ri wkh hqg ri Vhswhpehu lq hdfk |hdu1 Wkh rzqhuvkls gdwd lv xvhg
dv suhvhqwhg e| cKrsshqvwhgw Dnwlhqiÿkuhu*/ zlwk voljkw dowhudwlrqv zlwk uhvshfw wr vkduh0
kroghuv zklfk duh pdmrulw| rzqhg e| wkh vdph sduhqw frpsdq|1 Zkhqhyhu d frpsdq| lv
pdmrulw| frqwuroohg e| d kroglqj frpsdq|/ wkh vkduhkroglqjv ri wkh vxevlgldu| duh ixvhg
zlwk wkh vkduhkroglqjv ri wkh kroglqj frpsdqlhv lq wkh gxdo0fodvv frpsdq|1 Iru h{dp0
soh/ lq 4<<9 Frorqld Yhuvlfkhuxqjv DJ ihdwxuhv wzr pdlq vkduhkroghuv= Ylqfl EY zlwk d
kroglqj ri 79( dqg Nùoqhu Yhuzdowxqjvjhvhoovfkdiw iÿu Yhuvlfkhuxqjvzhuwh zlwk 63( ri
yrwlqj vwrfn1 Vlqfh wkh odwwhu frpsdq| lv d vxevlgldu| ri Ylqfl EY/ zh fodvvli| Frorqld
dv pdmrulw|0frqwuroohg1

Wkh yrwlqj suhplxp lv fdofxodwhg zlwk wkh dyhudjhv ri wkh vkduhsulfhv ri wkh whq �uvw
wudglqj gd|v lq Rfwrehu hdfk |hdu1 Dffruglqj wr wkh olvwlqj klvwru| ri gxdo0fodvv vkduhv
wkh vdpsoh zrxog kdyh wr frqvlvw ri 95: revhuydwlrqv +Wdeoh D1 LL1, dqg ;; frpsdqlhv
gxulqj Rfwrehu 4<;; wr Rfwrehu 4<<:1 Wkh vkduhsulfhv frxog/ krzhyhu/ rqo| eh uhwulhyhg
iru 934 frpsdqlhv |hduv dqg ;7 frpsdqlhv1 Wkh vkduhsulfhv duh wdnhq iurp cGdwdvwuhdp*
dqg duh dgmxvwhg iru vwrfn vsolwv/ hwf1 Vkduh sulfhv dqg glylghqg sd|phqwv duh dgmxvwhg li

5Lq 4<<8/ wkh Exqghvdxivlfkwvdpw iÿu ghq Zhuwsdslhukdqgho uhfhlyhg 4433 qrwl�fdwlrqv dffruglqj wr
{ 74 +533 dffruglqj wr { 54,/ lq 4<<9 wkh qxpehu ri �up0wlph qrwl�fdwlrqv zdv vwloo 43;3 +833 dffruglqj
wr { 54,1 Rqo| lq 4<<: glg wkh qxpehu ri { 74 qrwl�fdwlrqv uhgxfh wr phuho| 9 +693 dffruglqj wr { 54,1

:



wkh sdu ydoxh ri yrwlqj dqg qrq0yrwlqj vkduhv gl�huv1 Wkh yrwlqj suhplxp T ��| lv gh�qhg
dv

T ��| '
� �

�|
� � ?�

�|

�?�

�|

+4,

zkhuh � �

�|
+�?�

�|
, lv wkh sulfh ri d yrwlqj +qrq0yrwlqj suhihuhqfh, vkduh ri frpsdq| �1 Wdeoh

LL vkrzv wkdw wkh dyhudjh suhplxp lq wkh vdpsoh lv 59167I/ Nùwl}hu Ohghu h{klelwv wkh
plqlpxp suhplxp ri 08:16I lq Rfwrehu 4<<4 dqg Kduwpdqq ) Eudxq wkh pd{lpxp
suhplxp ri 5;31<I lq Rfwrehu 4<;;1 Wkhuhiruh wkh yrwlqj suhplxp lv frpsdudeoh zlwk
wkh ohyho irxqg lq Fdqdgd +5616I, dqg Vzlw}huodqg +5:I,1 Lw lv/ krzhyhu/ kljkhu wkdq
wkh ohyho revhuyhg lq wkh XV +8I,/ Vzhghq +45I,/ dqg wkh Xqlwhg Nlqjgrp +4616 I,/ exw
vljql�fdqwo| vpdoohu wkdq ohyhov revhuyhg lq Lvudho +7818I, dqg Lwdo| +;4I,1

41515 Glylghqg sd|phqwv

Wdeoh D1LLL vkrzv wkh shufhqwdjh ri fdvhv lq zklfk suhihuhqfh dqg ruglqdu| vkduhkroghuv
uhfhlyhg gl�huhqwldo dqg lghqwlfdo glylghqg sd|phqwv uhvshfwlyho| gxulqj 4<;;04<<:1 D
gl�huhqwldo glylghqg sd|phqw lq idyrxu ri suhihuhqfh vkduhv fdq rffxu lq wkuhh fdvhv= +4,
suhihuhqfh vkduhv rewdlq dq dgglwlrqdo glylghqg zlwk uhvshfw wr ruglqdu| vkduhv/ _?�

�|
'

_�
�|
n%�|c li wkh glylghqg wr ruglqdu| vkduhv h{fhhgv wkh plqlpxp glylghqg/ _�

�|
: 6�( +5, wkh

plqlpxp glylghqg lv sdlg wr suhihuhqfh vkduhv/ _?�
�|
' 6�/ exw wkhuh lv lqvx!flhqw sur�w iru

ruglqdu| vkduhv wr rewdlq dq lghqwlfdo dprxqw/ _�
�|
	 6�( dqg +6, suhihuhqfh vkduhv rewdlq

fxpxodwhg plqlpxp glylghqg sd|phqwv iru pruh wkdq rqh |hdu/ _?�
�|
'
S

|
6�/ exw wkhuh lv

lqvx!flhqw sur�w iru ruglqdu| vkduhv wr rewdlq dq lghqwlfdo dprxqw/ _�
�|
	
S

|
6�1 Wkh �uvw

fdvh rffxuv prvw iuhtxhqwo|/ lq 97( ri wkh frpsdq| |hduv1 Lq wkhvh fdvhv wkh dgglwlrqdo
glylghqg frqvwlwxwhv d gl�huhqwldo glylghqg |lhog ri rqo| 31:7(1 Lq wkh ohvv frpprq fdvhv
zkhuh glylghqg duuhduv ri rqh ru pruh |hduv duh sdlg rxw/ wkh gl�huhqwldo glylghqg |lhog
lq idyru ri suhihuhqfh vkduhv ulvhv wr 418( dqg 618( uhvshfwlyho|1 Erwk fodvvhv ri vkduhv
uhfhlyh wkh vdph glylghqgv li +4, wkhuh lv lqvx!flhqw sur�w wr glvwulexwh dq| glylghqgv/
_�
�|
' _?�

�|
' f/ dqg +5, li wkhuh lv qr vwdwxwru| surylvlrq iru dq dgglwlrqdo glylghqg dqg wkh

glylghqg wr ruglqdu| vkduhv h{fhhgv wkh plqlpxp glylghqg/ _?�
�|

' _?�
�|
� 6�1 Lghqwlfdo

glylghqgv wr erwk fodvvhv ri vkduhv duh sdlg lq 5;( ri frpsdq| |hduv/ zkhuhe| 45( uhvxow
iurp wkh devhqfh ri dq dgglwlrqdo glylghqg dqg 49( iurp glylghqg rplvvlrqv1 Wkh yrwlqj
uljkw zklfk hphujhv diwhu wzr |hduv ri xqsdlg plqlpxp glylghqg zdv h�hfwlyh lq ��I ri
wkh frpsdq| |hduv lq wkh vdpsoh +Wdeoh LL,1

41516 Ixuwkhu vxppdu| vwdwlvwlfv

Wdeoh LL suhvhqwv rwkhu jhqhudo fkdudfwhulvwlfv ri wklv vdpsoh1 Wkh frqfhqwudwlrq ri rzq0
huvkls lq Jhupdq gxdo0fodvv frpsdqlhv lv uh hfwhg e| wkh idfw wkdw :6I duh pdmrulw|
frqwuroohg/ dqg d vxevwdqwldo 5:18( duh frqwuroohg zlwk d txdol�hg pdmrulw| ri :8(1 Wkhvh
fkdudfwhulvwlfv duh lq olqh zlwk wkh jhqhudo rzqhuvkls vwuxfwxuh ri Jhupdq sxeolfo| wudghg
frpsdqlhv/ ri zklfk :3( duh pdmrulw|0frqwuroohg +Kr�pdqq0Exufkdugl ^4<<<`,1 Wkh pd{0
lpxp qxpehu ri eorfnkroghuv +zlwk vkduhkroglqjv kljkhu wkdq 8I, lv �yh1 Eorfnkroglqjv
ri suhihuhqfh vkduhv duh ohvv iuhtxhqw/ exw gr h{lvw1 Wkh dyhudjh vl}h ri suhihuhqfh vkduh
vwdnhv rzqhg e| wkh odujhvw yrwlqj vwrfnkroghu +kljkhu wkdq 8I, lv DI1

;



Dv lq Lwdo|/ suhihuhqfh vkduhv duh suhydohqw lq erwk odujh frpsdqlhv dqg vpdoo dqg plg0
vl}hg frpsdqlhv/ dqg qrw frqfhqwudwhg dprqj vpdoo frpsdqlhv olnh lq wkh XV +]lqjdohv
^4<<8`,1 Gxdo0fodvv vkduh frpsdqlhv zlwk d odujh pdunhw fdslwdol}dwlrq duh EPZ dqg
YZ +fdu pdqxidfwxuhuv,/ UZH +hohfwulflw|,/ PDQ +pdqxidfwxulqj, dqg VDS +vriwzduh,/
zklfk duh doo frqvwlwxhqwv ri wkh GD[ 63/ wkh lqgh{ hqfrpsdvvlqj wkh 63 odujhvw Jhupdq
frpsdqlhv lq whupv ri pdunhw fdslwdol}dwlrq dqg gdlo| vwrfn wxuqryhu1 Derxw 57( ri gxdo0
fodvv vkduh frpsdqlhv duh d phpehu ri hlwkhu wkh GD[ 63 ru wkh PGD[/ zklfk frpsulvhv
wkh :3 qh{w odujhvw frpsdqlhv zlwk uhvshfw wr pdunhw ydoxh dqg wudglqj yroxph1 Wkh
oltxlglw| ri wkh wzr vkduh fodvvhv ghflghv zklfk ri wkh wzr fodvvhv lv lqfoxghg lq wkh lqgh{1
Lq 4416( ri gxdo0fodvv vkduh frpsdqlhv suhihuhqfh vkduhv duh phpehuv ri wkh lqglfhv vlqfh
wkh| duh pruh oltxlg wkdq ruglqdu| vkduhv1 H{dpsohv ri frpsdqlhv zlwk suhihuhqfh vkduhv
dv lqgh{ phpehuv duh Hvfdgd/ Iuhvhqlxv/ UZH/ dqg JHD1

5 Udwlrqdohv iru wkh vrxufh ri wkh yrwlqj suhplxp

Wkh pdunhw sulfhv ri ruglqdu| dqg suhihuhqfh vkduhv uh hfw wkh ydoxh ri wkh vkduhv wr wkh
pdujlqdo lqyhvwru1 Vlqfh lw lv xqolnho| wkdw wkh pdujlqdo lqyhvwru lv d frqwuroolqj vkduh0
kroghu/ wkh vkduhsulfhv uh hfw wkh ydoxh ri wkh vkduhv wr wkh vpdoo vkduhkroghu xqlqyroyhg
lq wkh frqwuro ri wkh frpsdq|1 Wkh yrwlqj suhplxp wkhuhiruh kdv wr uh hfw wkh srwhqwldo
ixwxuh frqwuro ydoxh dvvrfldwhg zlwk dq ruglqdu| vkduh1 Wkh yrwlqj uljkw ehfrphv ydox0
deoh li lw ehfrphv lqglvshqvdeoh wr d qhz frqwuro vwuxfwxuh ri wkh frpsdq|1 Wkh ydoxh ri
frusrudwh frqwuro lwvhoi ghshqgv rq wkh dprxqw ri sulydwh ehqh�wv wkh frqwuroolqj vkduh0
kroghu ghulyhv zlwk d jlyhq fdslwdo lqyhvwphqw1 Wkh ydoxh ri d yrwlqj uljkw ri dq dwrplvwlf
vkduhkroghu lv wkxv wkh uhvxow ri wzr idfwruv= +d, wkh +ixwxuh, dprxqw ri sulydwh frqwuro

ehqh�wv wkh yrwlqj vkduh frqihuv dqg +e, wkh suredelolw| wkdw wkh yrwlqj vkduh ehfrphv
fuxfldo lq d wudqvihu ri frusrudwh frqwuro1

514 Wkh ydoxh ri frqwuro ehqh�wv

Wkh olwhudwxuh rq frusrudwh frqwuro lvvxhv +vhh Jurvvpdq dqg Kduw ^4<;;`/ Kduulv dqg
Udyly ^4<;;` dqg ]lqjdohv ^4<<8e`, kdv orqj hpskdvl}hg wkh lpsruwdqfh ri sulydwh ehqh�wv
ri frqwuro1 H{dpsohv iru wkhvh ehqh�wv zklfk duh h{foxvlyho| frqvxphg e| wkh sduw| lq
frqwuro duh h{fhvvlyh vdodulhv/ vhoi0ghdolqj ru v|qhujlhv idyrxulqj rwkhu eudqfkhv ri exvlqhvv
ri wkh frqwuroohu1 Jlyhq wkh qdwxuh ri frqwuro ehqh�wv lw vhhpv uhdvrqdeoh wr dvvxph wkdw
wkhvh ehqh�wv duh sursruwlrqdo wr wkh wrwdo dprxqw ri dvvhwv xqghu frqwuro +Qlfrgdqr
^4<<:`,1 Wkh odujhu wkh dprxqw ri frqwuroohg dvvhwv/ wkh juhdwhu lv wkh vrfldo suhvwljh/ dqg
wkh pruh dexqgdqw duh wkh rssruwxqlwlhv wr glyhuw sur�wv dqg frqvxph shutxlvlwhv1 Wkh
vpdoohu wkh fdslwdo lqyhvwphqw wr dwwdlq d jlyhq ohyho ri frqwuro ehqh�wv/ l1h1/ wkh vpdoohu
wkh uhtxluhg htxlw| vwdnh wr judqw frqwuro ryhu d jlyhq dprxqw ri dvvhwv/ wkh kljkhu wkh
cudwh ri uhwxuq* iurp frqwuro1 Wkh udwlr ri frqwuroohg dvvhwv wr wkh fdslwdo lqyhvwphqw
uhtxluhg iru frusrudwh frqwuro lv whuphg wkh csulydwh ehqh�w pxowlsolhu* +SEP,1 Wkhuh
duh vhyhudo phfkdqlvpv e| zklfk wr vhsdudwh frqwuro iurp fdvk0 rz uljkwv1 Wkh jhqhudo
sulqflsoh lv wr lqfuhdvh wkh sursruwlrq ri lqyhvwruv zkr duh zloolqj wr frpplw fdslwdo exw
devwdlq iurp frqwuro uljkwv1
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Ghew Ghewkroghuv duh wkh fodvvlf h{dpsoh ri lqyhvwruv zkr uhiudlq iurp h{huflvlqj frq0
wuro lq idyrxu ri �{hg vfkhgxohv ri lqwhuhvw udwh sd|phqwv lq wkh ixwxuh1 Li � ghqrwhv
wkh dprxqw ri ghew rxwvwdqglqj dqg 7 wkh �up*v yrwlqj htxlw|/ wkhq wkh sulydwh ehqh�w
pxowlsolhu ri ghew lv jlyhq e| E� n 7�*71 Dv rssrvhg wr htxlw|kroghuv/ erqgkroghuv rqo|
jdlq frqwuro ri wkh �up*v dvvhwv li wkh �up ydoxh vkulqnv ehorz wkh ydoxh ri ghew dqg
htxlw|kroghuv �oh iru edqnuxswf|1 Zkhuhdv orz ohyhov ri ohyhudjh xqhtxlyrfdoo| udlvh wkh
SEP/ dq lqfuhdvlqj ghew udwlr lqfuhdvhv wkh olnholkrrg ri edqnuxswf| dqg wkhuhiruh wkh
suredelolw| ri d vkliw lq frqwuro wr erqgkroghuv1 Rqh zrxog wkhuhiruh h{shfw lqfuhdvlqj
uhwxuqv wr frqwuro dw prghudwh ohyhov ri jhdulqj/ dqg ghfuhdvlqj uhwxuqv dw kljk ghew wr
htxlw| udwlrv1 Wklv sdshu xvhv wkh fdslwdo jhdulqj udwlr wr sur{| iru wkh lqfuhdvh lq sulydwh
frqwuro ehqh�wv gxh wr ghew lvvxdqfh61 Lq wklv vdpsoh wkh fdslwdo jhdulqj udwlr dyhudjhv
6;19( dqg ydulhv ehwzhhq 615( dqg 4:5(/ zkhuh wkh odwwhu �jxuh dulvhv ehfdxvh ri d
qhjdwlyh htxlw| ydoxh1

Qrq0yrwlqj vwrfn D vlplodu lqvwuxphqw wr vhsdudwh frqwuro iurp fdvk0 rz uljkwv duh
qrq0yrwlqj suhihuhqfh vkduhv/ d k|eulg vhfxulw| zlwk hohphqwv ri erwk ghew dqg htxlw|
fodlpv1 Suhihuhqfh vkduhv xvxdoo| fduu| d kljkhu glylghqg uljkw wkdq ruglqdu| yrwlqj
vwrfn dv d frpshqvdwlrq iru wkh odfnlqj yrwlqj uljkwv1 Wkh dprxqw ri suhihuuhg vkduhv
rxwvwdqglqj/ 7?�/ kdv d vlplodu h�hfw rq wkh SEP/ qdpho| E7?�n7�*71 Wkh olplwv wr wkh
pxowlsolhu h�hfw duh ghwhuplqhg e| wkh uhvshfwlyh qdwlrqdo frusrudwlrq odz/ zklfk xvxdoo|
surylghv iru d pd{lpxp shufhqwdjh ri qrq0yrwlqj wr yrwlqj vwrfn1 Lq Jhupdq| frpsdqlhv
duh rqo| doorzhg wr lvvxh 83( ri wkhlu htxlw| dv qrq0yrwlqj vwrfn71 Wdeoh LL vkrzv wkdw
rq dyhudjh wkh yrwlqj vkduh fdslwdo fruuhvsrqgv wr derxw .fI ri wrwdo vkduh fdslwdo lq
wkh vdpsoh ri Jhupdq gxdo0fodvv vkduhv gxulqj 4<;;04<<:1 Vlqfh wkh gl�huhqfh ehwzhhq
ruglqdu| dqg qrq0yrwlqj suhihuhqfh vkduhv vhuyhv dv d phdvxuh iru wkh ydoxh ri frusrudwh
frqwuro/ wkh yrwlqj suhplxp vkrxog eh kljkhu wkh odujhu wkh iudfwlrq ri qrq0yrwlqj htxlw|1

S|udplglqj Dv Qlfrgdqr ^4<<:` �uvw srlqwhg rxw lq wkh frqwh{w ri wkh yrwlqj suhplxp/
d wklug zd| ri lqfuhdvlqj wkh dprxqw ri dvvhwv xqghu frqwuro zlwk d �{hg htxlw| lqyhvwphqw
lv wkh fuhdwlrq ri d s|udplglqj vwuxfwxuh ri vxevlgldulhv1 Frqvlghu d ixoo| lqwhjudwhg
frpsdq| � zlwk lwv dvvhwv hqwluho| �qdqfhg e| yrwlqj htxlw| 7�1 Wkh pdmrulw| vkduhkroghu
ri frpsdq| � ghflghv wr dftxluh frqwuro ri dqrwkhu ixoo| htxlw|0�qdqfhg frpsdq| �
zlwk dq htxlw| srvlwlrq ri 72� Wkh lqyhvwru kdv wzr rswlrqv ri krz wr duudqjh d qhz
frqwuro vwuxfwxuh1 Zh dvvxph wkdw d shufhqwdjh htxlw| lqyhvwphqw ri %�c�n� lv qhfhvvdu|
iru frqwuro1 Wkh vxevfulsw �c � n � ghqrwhv d frqwuroolqj vwdnh ri d od|hu � frpsdq| lq
d vxeruglqdwh od|hu � n � frpsdq| dqg � ' f vwdqgv iru wkh xowlpdwh kroglqj frpsdq|
ru lqyhvwru81 Iluvw wkh lqyhvwru frxog dftxluh d iudfwlrq %f� ri htxlw| 72 wkxv frqwuroolqj

6
Ehfdxvh ri wkh srvvleolw| ri qhjdwlyh htxlw| ydoxhv lq dffrxqwlqj zh xvh E@+E . V, lqvwhdg ri +E .

V,@V1 Wkh iruphu udwlr vwd|v srvlwlyh hyhq iru prghudwh ohyhov ri qhjdwlyh htxlw| srvlwlrqv +l1h1/ dv orqj
dv �H ? E> zklfk lv vdwlv�hg lq wklv vdpsoh,1 Wkh glvfrqwlqxlw| ri +E.V,@V dw yhu| kljk ohyhov ri ghew
+zkhuh wkh udwlr fkdqjhv iurp d yhu| odujh srvlwlyh wr d qhjdwlyh ydoxh, grhv qrw dssursuldwho| fdswxuh
wkh pxowlsolhu h�hfw1 Wkh xvh ri +E . V,@V dv lwv vtxduhg ydoxh zrxog eh hyhq pruh txhvwlrqdeoh1

7Vhh U|gtylvw +4<<5, iru d ghwdlohg ryhuylhz ri wkh vljql�fdqfh dqg uhjxodwlrq ri qrq0yrwlqj vkduhv lq
gl�huhqw frxqwulhv1

8Wklv qrwdwlrq lpsolhv wkdw d vxeruglqdwh frpsdq| m . 4 fdqqrw rzq d vwdnh lq d frpsdq| ri wkh
vdph ohyho m . 4 ru ri d kljkhu klhudufklfdo od|hu m= Lq idfw/ wkh gdwd rq wkh vxevlgldu| vwuxfwxuh ri wkh
vdpsoh frpsdqlhv rqo| vshfl�hv wkhvh klhudufklfdo lqwhuodflqjv1
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7� n 72 zlwk d fruuhvsrqglqj htxlw| lqyhvwphqw ri %f�E7� n 72�1 Dowhuqdwlyho| frpsdq|

� frxog dftxluh d frqwuroolqj lqwhuhvw ri %�272� Frpsdq| � zrxog wkhq krog wkh dprxqw

ri ruljlqdo dvvhwv 7� soxv dq htxlw| vwdnh ri %�272� Zkhuhdv wkh dprxqw ri frqwuroohg

dvvhwv uhpdlqv xqfkdqjhg/ wkh frqwuro ri wkh lqwhjudwhg exvlqhvv jurxs � dqg � qrz rqo|

uhtxluhv dq htxlw| lqyhvwphqw ri %f�E7� n %�272� dv rssrvhg wr %f�E7� n 72�� Wkh udwlr ri

frqwuroohg dvvhwv wr htxlw| sduwlflsdwlrq lqfuhdvhv iurp �*%f� wr E7�n72�*d%f�E7�n%�272�o1
Wkh nh| wr wkh lqfuhdvh lq wkh SEP duh h{whuqdo lqyhvwruv rq wkh ohyho ri wkh vxevlgldu|

zkr frpplw fdslwdo exw gr qrw vkduh wkh frqwuro ri wkh frpsdq|1 Wkh pxowlsolhu h�hfw

iru dowhuqdwlyh frqwuro vwuxfwxuhv zkhuh hdfk vxevlgldu| lv frqwuroohg wkurxjk d iudfwlrqdo

htxlw| lqyhvwphqw ri %�c�n� jhqhudol}hv wr
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7�n�
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%�c�n�

Sg�n�
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&

zkhuh 6 vwdqgv iru wkh qxpehu ri od|huv ri wkh kroglqj vwuxfwxuh dqg g�n� ghqrwhv wkh
qxpehu ri vxevlgldulhv rq d vshfl�f od|hu �1 Wkh vwurqjhu wkh yhuwlfdo vwuxfwxuh ri wkh
exvlqhvv jurxs/ l1h1/ wkh orqjhu wkh fkdlq ri vxevlgldulhv rzqlqj vxevlgldulhv/ wkh kljkhu

wkh SEP1 Lw fdq eh vkrzq wkdw Ya���*Y7�fn2

&f
: Ya���*Y7�fn�

&f
+vhh Dsshqgl{,/ l1h1/ wkh

pruh uhdo dvvhwv duh sodfhg lq kljkhu0rughu klhudufklfdo od|huv lqvwhdg ri krul}rqwdo rqhv/
wkh kljkhu wkh ohyhudjh wr sulydwh ehqh�wv ri frqwuro1 Li wkh frpsdq| fkrrvhv d kljkhu

htxlw| sduwlflsdwlrq wkdq %�c�n�/ wkh pxowlsolhu h�hfw zloo vkulqn/ l1h1/ Ya���*Y%�c�n� 	 f�
Lq rughu wr ghwhuplqh wkh pxowlsolhu h�hfw rq wkh ydoxh ri frqwuro iru d frpsdq| zlwk

d jlyhq vwuxfwxuh ri vxevlgldulhv/ lw lv vlpso| qhfhvvdu| wr dgg wkh htxlw| srvlwlrq ri hdfk
vxevlgldu| wdnlqj dffrxqw ri wkh idfw wkdw htxlw| srvlwlrqv ri vxevlgldu| frpsdqlhv kdyh
wr eh vxewudfwhg iurp wkh dprxqw ri frqwuroohg dvvhwv1 Wkh iroorzlqj irupxod lv dssolhg
wr ghwhuplqh wkh ghjuhh ri frqwuro ohyhudjh=
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Lq frqwudvw wra��� zklfk ghwhuplqhv wkh pxowlsolhu h�hfw ri dowhuqdwlyh k|srwkhwlfdo
frqwuro vwuxfwxuhv/ wkh edvlv iru wkh fdofxodwlrq ri wkh dfwxdo ��� lv wkh htxlw| fdslwdo
ri wkh uhvshfwlyh kroglqj frpsdqlhv zklfk douhdg| lqfrusrudwhv wkh htxlw| srvlwlrqv ri lwv
vxevlgldulhv1 Wkh qxphudwru ri ��� / zklfk fdswxuhv wkh dprxqw ri frqwuroohg dvvhwv/
wkhuhiruh uhpryhv wkh grxeoh frxqwlqj ri htxlw| sduwlflsdwlrqv dqg uhdo dvvhwv1 Frqwuro ri
wkh kroglqj vwuxfwxuh lpsolhv frqwuro ri wkh xowlpdwh kroglqj frpsdq| zklfk lv dfklhyhg
wkurxjk dq htxlw| lqyhvwphqw ri %f�7

�
�
1 Lq d vhqvh/ wkh irupxod iru wkh gh idfwr pxowlsolhu

cuhyhuvhv* wkh surfhgxuh e| zklfk wkh k|srwkhwlfdoa��� lv frqvwuxfwhg1 Wkh irupxod
dovr doorzv iru gl�huhqw rzqhuvkls iudfwlrqv %&�c�n� ri vxevlgldulhv dv orqj dv wkh| h{fhhg
wkh qhfhvvdu| frqwuro txrwd/ %� Li d vxevlgldu| lv hqwluho| frqwuroohg e| d kroglqj frpsdq|/
l1h1/ %&�c�n� ' �/ lw lv h{foxghg iurp wkh SEP fdofxodwlrq/ vlqfh lwv qhw frqwulexwlrq wr wkh
SEP lv }hur1 Jlyhq wkh deryh frqvlghudwlrqv wkh yrwlqj suhplxp vkrxog eh kljkhu wkh
odujhu wkh h{whqw ri d frusrudwh klhudufklfdo vwuxfwxuh1

Wkh gdwd rq wkh kroglqj vwuxfwxuh ri wkh gxdo0fodvv frpsdqlhv lq wkh vdpsoh lv wdnhq
iurp cKrsshqvwhgw Dnwlhqiÿkuhu*1 Wkh vwrfn h{fkdqjh jxlgh olvwv doo vljql�fdqw vkduh0
kroglqjv ri frpsdqlhv xs wr wkh wklug klhudufklfdo od|hu ri kroglqjv zlwk wkhlu uhvshfwlyh
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htxlw| srvlwlrqv dqg txrwd ri vkduhkroglqj1 Zkhqhyhu wkh htxlw| srvlwlrq lq d vxevlgldu|
lv ghqrplqdwhg lq d iruhljq fxuuhqf| lw lv frqyhuwhg wr GP zlwk dq h{fkdqjh udwh dw 63
Vhswhpehu ri hdfk |hdu1 Wkh wrwdo htxlw| srvlwlrq ri hdfk vxevlgldu| lv vwdwhg lq qrplqdo
whupv/ vlqfh wkh htxlw| kroglqj lv frqvrolgdwhg dw lwv qrplqdo ydoxh lq wkh edodqfh vkhhw
ri wkh kroglqj frpsdq|1 Lq rughu wr uhpdlq frqvlvwhqw lq whupv ri qrplqdo ydoxdwlrq wkh
htxlw| srvlwlrq ri wkh kroglqj frpsdq| lv dovr lqfoxghg zlwk lwv qrplqdo ydoxh lpso|lqj
wkdw wkh pdunhw0wr0errn udwlr uhpdlqv vwdeoh dfurvv wkh kroglqj vwuxfwxuh1 D frqwuroolqj
lqwhuhvw ri d frpsdq| lv dvvxphg wr h{lvw li d frpsdq| rzqv pruh wkdq 2DIc uhvshfwlyho|
DfI ri dqrwkhu frpsdq|*v vwrfn1 Wklv wkuhvkrog ri 58(/ wkh vr0fdoohg ceorfnlqj plqrulw|*
+cVshuuplqrulwçw*,/ lv fkrvhq ehfdxvh vhyhudo pdmru frusrudwh ghflvlrqv/ fkdqjhv ri wkh
frusrudwh fkduwhu vxfk dv lqfuhdvhv ru ghfuhdvhv ri vkduh fdslwdo ru d phujhu/ uhtxluh d
:8( pdmrulw| ri yrwlqj vkduhkroghuv1 D 83( pdmrulw| frqyh|v gh idfwr frqwuro ryhu d
frpsdq|/ vlqfh lw lv vx!flhqw iru DJP ghflvlrqv ri d pruh rshudwlyh qdwxuh olnh glylghqg
sd|phqwv/ wkh glvfkdujh ri wkh pdqdjhphqw erdug dqg wkh hohfwlrq ri phpehuv ri wkh
vxshuylvru| erdug1 Lq wklv vdpsoh wkh dyhudjh udwlr ri frqwuro wr fdvk0 rz uljkwv htxdov
4174 li zh dvvxph frqwuro lv dffrpsolvkhg zlwk d kljkhu wkdq 58( vkduhkroglqj1 Wklv
phdqv wkdw d qrplqdo htxlw| sduwlflsdwlrq ri 4 GP lq d gxdo0fodvv frpsdq| judqwv rq
dyhudjh frqwuro uljkwv ryhu htxlw| zlwk d qrplqdo ydoxh ri 4174 GP1 Wkh udwlr ghfuhdvhv
wr 414:5 li zh uhtxluh d 83( vkduhkroglqj iru frqwuro1 Wkh udwlr htxdov rqh iru frpsdqlhv
zlwk qr ru rqo| ixoo| rzqhg vxevlgldulhv1 Khlghoehujhu ]hphqw h{klelwv wkh pd{lpxp
cfrqwuro ohyhudjh* zlwk d frqwuro fdvk0 rz udwlr ri 81<<:1

Wkh deryh frqvlghudwlrqv vxjjhvw wkdw wkh yrwlqj suhplxp vkrxog srvlwlyho| ghshqg
rq wkh pxowlsolhu phfkdqlvpv iru sulydwh ehqh�wv ri frqwuro1 Lq sduwlfxodu zh ghulyh wkh
iroorzlqj k|srwkhvhv=

K|srwkhvlv 4 Erwk wkh sulydwh ehqh�w pxowlsolhu gxh wr s|udplglqj dqg wkh udwlr

ri qrq0yrwlqj htxlw| wr ryhudoo htxlw| vkrxog eh srvlwlyho| fruuhodwhg zlwk wkh yrwlqj

suhplxp1

K|srwkhvlv 5 Wkh dprxqw ri fdslwdo jhdulqj vkrxog kdyh d qrq0olqhdu h�hfw rq wkh

yrwlqj suhplxp1 Iru orz ohyhov ri ohyhudjh wkh sulfh gl�huhqwldo ehwzhhq yrwlqj dqg

qrq0yrwlqj vwrfn vkrxog ulvh/ iru kljkhu ohyhov ri ohyhudjh wkh uhodwlrq vkrxog uhyhuvh

ehfdxvh ri dq lqfuhdvlqj ulvn ri frqwuro fkdqjh wr ghew fodlpdqwv1

Hfrqrphwulf vshfl�fdwlrq Zh lqfoxgh wkh udwlr ri suhihuuhg htxlw| wr wrwdo htxlw|/
�T�|c dqg wkh ghjuhh ri frqwuro ohyhudjh dffruglqj wr ^5`/ �t�|c dv h{sodqdwru| yduldeohv1
Lq rughu wr fdswxuh wkh srwhqwldo qrq0olqhdulw| ri fdslwdo jhdulqj zh lqfoxgh erwk fdslwdo
jhdulqj/ �C�|c dqg lwv vtxduhg ydoxh dv lqghshqghqw yduldeohv1 Dsduw iurp wkh yduldeohv
sur{|lqj iru wkh frqwuro ydoxh ri yrwlqj vwrfn zh kdyh wr wdnh dffrxqw ri wkh glylghqg
sulylohjh ri suhihuhqfh vkduhv dqg srwhqwldo oltxlglw| gl�huhqfhv ehwzhhq wkh wzr fodvvhv
ri vwrfn1 Dv wkh frpsdudwlyh dqdo|vlv ri glylghqg sd|phqwv wr suhihuhqfh dqg ruglqdu|
vkduhv kdv vkrzq +Wdeoh D1LLL, wkh pd{lpxp gl�huhqwldo glylghqg |lhog dulvhv lq |hduv
lq zklfk glylghqg duuhduv duh sdlg wr suhihuhqfh vkduhkroghuv1 Zh wkhuhiruh lqfoxgh d
gxpp| yduldeoh/ (��|c zklfk lv htxdo wr rqh lq |hduv lq zklfk suhihuhqfh vkduhv rewdlq
d fxpxodwlyh glylghqg sd|phqw iru iruphu glylghqg rplvvlrqv dqg }hur rwkhuzlvh1 Wkh
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gxpp| yduldeoh (U�| wdnhv dffrxqw ri wkh frqwuduldq fdvh/ lq zklfk erwk suhihuhqfh dqg
ruglqdu| vkduhv uhfhlyh dq lghqwlfdo qrq}hur glylghqg1 Lq dgglwlrq/ zh lqfoxgh wkh gxpp|
yduldeoh T -�| li wkh yrwlqj uljkw ri suhihuhqfh vkduhv lv h�hfwlyh/ l1h1/ diwhu wzr |hduv ri
glylghqg rplvvlrqv1 Lq rughu wr frqwuro iru oltxlglw| gl�huhqfhv zh xvh d gxpp| yduldeoh/
Uf�|c iru frpsdqlhv lq zklfk wkh suhihuhqfh vkduh dv rssrvhg wr wkh ruglqdu| vkduh lv d
phpehu ri rqh ri wkh pdlq vwrfn h{fkdqjh lqglfhv/ ri wkh GD[ ru PGD[1 Vlqfh wkh pruh
oltxlg fodvv lv fkrvhq dv lqgh{ frqvwlwxhqw/ wklv hqvxuhv wkdw zh wuxo| frqwuro iru oltxlglw|
gl�huhqfhv91 Dq dowhuqdwlyh/ wkh udwlr ri gdlo| wxuqryhu ri wkh wzr vkduh fodvvhv/ lv ohvv
uholdeoh ehfdxvh ri wkh uhjlrqdo vwuxfwxuh ri wkh Jhupdq Vwrfn H{fkdqjh1 Gdwdvwuhdp
pdlqo| surylghv wkh wxuqryhu gdwd iurp wkh Iudqnixuw Vwrfn H{fkdqjh/ ljqrulqj wkh rwkhu
: h{fkdqjhv zkhuh wkh vkduhv frxog dovr eh wudghg1 Lq dgglwlrq/ wxuqryhu gdwd rqo| h{lvwv
iru d vpdoo vxevdpsoh ri wkh gxdo0fodvv vkduhv1 Zh wkhuhiruh rewdlq wkh iroorzlqj hpslulfdo
vshfl�fdwlrq=
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Wkh hfrqrphwulf dqdo|vlv frqvlvwv ri d �{hg h�hfwv sdqho gdwd prgho zlwk khwhurvnhgdv0
wlflw| dqg vhuldo fruuhodwlrq frqvlvwhqw vwdqgdug huuruv: +Duhoodqr ^4<<3/ 4<<6`,1 Wkh �{hg
h�hfwv prgho vhhpv dq dssursuldwh vshfl�fdwlrq vlqfh wkh sdshu irfxvhv rq wkh vshfl�f vhw
ri Jhupdq gxdo0fodvv vkduhv gxulqj 4<;;04<<: dqg qrw rq d udqgrpo| gudzq vdpsoh iurp
d odujh srsxodwlrq +Edowdjl ^4<<8`,1 Ixuwkhupruh wkhuh duh qr wlph0lqyduldqw yduldeohv
zklfk zrxog zduudqw d udqgrp0h�hfwv prgho1 Iru d irupdo frpsdulvrq ri wkh udqgrp
dqg �{hg h�hfwv prgho wkh Kdxvpdq whvw lv shuiruphg1 Wklv sdshu xvhv wkh iruzdug ru0
wkrjrqdo ghyldwlrqv rshudwru +Duhoodqr dqg Eryhu ^4<<8` dqg Duhoodqr ^4<<6`, wr rewdlq
urexvw vwdqgdug huuruv;1 Wkh wudqviruphg v|vwhp lv dovr wkh edvlv iru dq h{whqghg prgho
zklfk lv xvhg wr rewdlq wkh Kdxvpdq whvw vwdwlvwlf zklfk lv urexvw wr khwhurvnhgdvwlflw|
dqg vhuldo fruuhodwlrq ri duelwudu| irupv +Duhoodqr ^4<<6`,1 Wdeoh LLL suhvhqwv wkh uhvxowv
ri wkh hvwlpdwlrq xqghu dowhuqdwlyh vshfl�fdwlrqv1 Vshfl�fdwlrq L dqg LL lqfoxgh yduldeohv
sur{|lqj iru wkh ghjuhh ri frqwuro ohyhudjh dqg gl�huhqfhv lq glylghqg uljkwv1 Wkh| rqo|
gl�hu lq wkh gh�qlwlrq ri wkh sulydwh ehqh�w pxowlsolhu gxh wr vxevlgldulhv1 Zkhuhdv vshf0
l�fdwlrq L dvvxphv d 58( vkduhkroglqj dv wkh fulwlfdo ohyho wr frqihu frqwuro/ vshfl�fdwlrq
LL uhtxluhv pdmrulw| frqwuro1 Wkh wzr uhjuhvvlrqv vkrz wkdw wkh udwlr ri frqwuroohg htxlw|
wr lqyhvwhg htxlw| lqfuhdvhv wkh ydoxh ri wkh yrwlqj uljkw dqg wkhuhiruh wkh yrwlqj suh0
plxp1 Wklv �qglqj surylghv vxssruwlyh hylghqfh iru K|srwkhvlv 41 Erwk wkh hfrqrplf
dqg vwdwlvwlfdo vljql�fdqfh duh vxshulru li rqo| vkduhkroglqjv ri pruh wkdq 83( duh lq0
foxghg lq wkh sulydwh ehqh�w pxowlsolhu1 Wklv vxjjhvwv wkdw pdmrulw| frqwuro lpsolhv d
kljkhu frqwuro ydoxh wkdq d txdol�hg plqrulw| kroglqj ri 58(1 Rq dyhudjh/ d 4( lqfuhdvh
lq wkh sulydwh ehqh�w pxowlsolhu ri s|udplglqj uhvxowv lq dq ;( lqfuhdvh lq wkh yrwlqj

9Rqh pljkw dovr dujxh wkdw lqfoxvlrq lq dq lqgh{ lqfuhdvhv ghpdqg iru d vwrfn iurp lqgh{ ixqgv1 Lq
fdvh ri d grzqzdug vorslqj ghpdqg fxuyh wklv wudqvodwhv lqwr d kljkhu ydoxdwlrq ri wkh vwrfn +Vkohlihu
^4<;9`,1

:Khwhurvnhgdvwlflw| frqvlvwhqw hvwlpdwlrq ohdgv wr d idluo| vl}hdeoh fkdqjh lq wkh hvwlpdwhg vwdqgdug
huuruv ri wkh vorshv +hvshfldoo| iru wkh frh!flhqw hvwlpdwh ri L[lw,/ zkhuhdv d ixuwkhu fruuhfwlrq iru vhuldo
fruuhodwlrq fkdqjhv wkh vwdqgdug huuruv rqo| voljkwo|1

;Wkh frqvwdqw whup lv holpdwhg e| wudqviruplqj wkh gdwd zlwk wkh iruzdug ruwkrjrqdo ghyldwlrqv
rshudwru1
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suhplxp1 Wkh uhvxow fdq eh lqwhusuhwhg lq olqh zlwk wkh �qglqj ri Phjjlqvrq ^4<<3` wkdw
vxevlgldulhv h{klelw d vpdoohu yrwlqj suhplxp wkdq wkh vdpsoh dyhudjh1 Lq wkh oljkw ri
wklv sdshu*v udwlrqdoh/ wkh �qglqj pljkw uhvxow iurp wkh idfw wkdw vxevlgldulhv h{klelw d
orzhu ghjuhh ri frqwuro ohyhudjh wkdq kroglqj frpsdqlhv1 Wkh lpsdfw ri fdslwdo jhdulqj/
�C�|c rq wkh yrwlqj suhplxp vkrzv wkh h{shfwhg ehkdylrxu dqg vxssruwv K|srwkhvlv 5=
iru ohyhov ri jhdulqj ehorz 7415:( wkh yrwlqj suhplxp lqfuhdvhv lq LL/ iru kljkhu ohyhov
wkh suhplxp ghfuhdvhv1 Frqwudu| wr wkh deryh frqmhfwxuhv/ wkh udwlr ri qrq0yrwlqj vwrfn
wr wrwdo htxlw| lv qhjdwlyho| fruuhodwhg zlwk wkh yrwlqj suhplxp/ wkrxjk wkh frh!flhqw
hvwlpdwh lv lqvljql�fdqw1 Dq h{sodqdwlrq iru wklv uhvxow pljkw eh dq hqkdqfhg oltxlglw|
ri suhihuhqfh vkduhv zklfk dffrpsdqlhv d kljkhu iudfwlrq ri qrqyrwlqj vwrfn1 Wkh kljkhu
oltxlglw| lqfuhdvhv wkh ydoxh ri qrqyrwlqj vwrfn dqg uhgxfhv wkh yrwlqj suhplxp1

Wkh gl�huhqwldo glylghqg sd|phqwv wr yrwlqj dqg qrq0yrwlqj vwrfn kdyh erwk dq hfr0
qrplfdoo| dqg vwdwlvwlfdoo| vljql�fdqw lpsdfw rq wkh yrwlqj suhplxp1 Li glylghqg duuhduv
ri pruh wkdq rqh |hdu duh sdlg wr suhihuhqfh vkduhkroghuv/ wkh yrwlqj suhplxp ghfuhdvhv
rq dyhudjh e| derxw 5:(/ l1h1/ wkh suhihuhqfh vkduhv dssuhfldwh rq dyhudjh derxw :( uho0
dwlyh wr ruglqdu| vkduhv1 Wklv lv d vxevwdqwldo lqfuhdvh jlyhq wkdw wkh dyhudjh gl�huhqwldo
glylghqg rqo| htxdov 618( lq wkhvh frpsdq| |hduv1 Lq |hduv zkhuh wkh yrwlqj uljkw lv
h�hfwlyh/ l1h1/ zkhuh glylghqg duuhduv ri dw ohdvw wzr |hduv duh dffxpxodwhg/ wkh yrwlqj
suhplxp lv rq dyhudjh 461;( orzhu1 Iru frpsdq| |hduv lq zklfk yrwlqj vwrfn lv sxw
rq sdu zlwk qrq0yrwlqj vwrfn lq whupv glylghqgv/ wkh yrwlqj suhplxp lv rq dyhudjh ;(
kljkhu1 Doprvw dv hfrqrplfdoo| vljql�fdqw dv sd|phqwv ri glylghqg duuhduv lv phpehuvkls
lq d vwrfn pdunhw lqgh{/ Uf�|1 Li wkh suhihuhqfh vkduh lv d phpehu ri wkh GD[ ru PGD[/
l1h1/ lw lv pruh oltxlg wkdq wkh ruglqdu| vkduh/ wkh sulfh gl�huhqwldo lv derxw 5:( orzhu rq
dyhudjh +vshfl�fdwlrq LLL dqg LY,1 Dq lqglfdwlrq wkdw wkh udwlr ri qrq0yrwlqj vwrfn wr wrwdo
htxlw| pljkw sur{| iru oltxlglw| lqvwhdg ri frqwuro ydoxh jlyhv wkh frpsdulvrq ri L dqg
LLL1 Wkh vwdqgdug huuruv ri wkh frh!flhqw hvwlpdwh duh kljkhu lq LLL wkdq lq L frq�uplqj
wkh fruuhodwlrq ehwzhhq �T�| dqg Uf�|� Wkh Kdxvpdq whvw iru vshfl�fdwlrqv L dqg LL grhv
qrw uhmhfw wkh k|srwkhvlv ri qr fruuhodwlrq ehwzhhq lqglylgxdo h�hfwv >

�
dqg uhjuhvvruv1

Wkhuhiruh wkh frh!flhqwv iurp wkh �{hg dqg udqgrp h�hfwv prgho +qrw uhsruwhg, gr qrw
gl�hu v|vwhpdwlfdoo|1 Iru vshfl�fdwlrqv LLL dqg LY wkh Kdxvpdq whvwv frphv forvhu wr
uhmhfwlrq ri wkh qxoo k|srwkhvlv ri qr fruuhodwlrq ehwzhhq lqglylgxdo h�hfwv dqg uhjuhvvruv1
Wkh gl�huhqfh ehwzhhq wkh frh!flhqw hvwlpdwhv ri wkh �{hg dqg udqgrp h�hfwv prgho
+qrw uhsruwhg, lv uhvwulfwhg wr wkh udwlr ri qrq0yrwlqj vwrfn dqg wkh gxpp| yduldeoh iru
dq lghqwlfdo glylghqg wr suhihuhqfh dqg ruglqdu| vkduhv/ (U�|� Wkh vwdqgdug huuruv ri wkh
udqgrp h�hfwv prgho duh vxevwdqwldoo| vpdoohu wkdq wkh vwdqgdug huuruv ri wkh �{hg h�hfwv
prgho +h{fhsw iru wkh glylghqg gxpp| yduldeohv, vxjjhvwlqj d udwkhu orz srzhu iru wkh
whvw1 Wkh �{hg h�hfwv hvwlpdwru vhhpv pruh dssursuldwh/ vlqfh ghvslwh wkh orz srzhu/ wkh
k|srwkhvlv ri qr fruuhodwlrq lv uhmhfwhg dw wkh 43( vljql�fdqfh ohyho1 Wkh udqgrp h�hfwv
prgho lv wkhuhiruh olnho| wr vx�hu iurp lqfrqvlvwhqf| gxh wr rplwwhg yduldeohv1

515 Frusrudwh jryhuqdqfh lq Jhupdq|

Dsduw iurp wkh srwhqwldo frqwuro ydoxh zlwk zklfk dq ruglqdu| vkduh lv yhvwhg/ lw lv ghflvlyh
zkhwkhu wkh yrwlqj uljkw ri dq dwrplvwlf vkduhkroghu lv uhohydqw iru d wudqvihu lq frusrudwh
frqwuro1 Wkh frusrudwh jryhuqdqfh iudphzrun dqg wkh frusrudwh rzqhuvkls vwuxfwxuh
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wrjhwkhu ghwhuplqh wkh prgh ri frusrudwh frqwuro wudqvihuv dfurvv gl�huhqw frxqwulhv1 Lq
Jhupdq| qhjrwldwhg vdohv ri vkduh vwdnhv dqg dftxlvlwlrq ri vkduhv lq wkh rshq pdunhw
kdyh ehhq wkh suhgrplqdqw phfkdqlvp iru frusrudwh frqwuro wudqvdfwlrqv +Iudqnv dqg
Pd|hu ^4<<:`,1 Sxeolf whqghu r�huv/ wkrxjk vxemhfw ri jhqhudo jxlgholqhv lvvxhg e| wkh
cEùuvhqvdfkyhuvwçqgljhqnrpplvvlrq* +Vwrfn H{fkdqjh Frpplvvlrq, lq 4<:< kdyh qhyhu
dfklhyhg dq| sudfwlfdo vljql�fdqfh h{fhsw iru jrlqj0sulydwh wudqvdfwlrqv sulru wr 4<<81

Frqwudu| wr wkh Dqjor0Vd{rq sudfwlfh/ wkh Jhupdq pdunhw iru frusrudwh frqwuro lv
fkdudfwhul}hg e| d sdxflw| ri krvwloh wdnhryhuv1 Hgzdugv dqg Ilvfkhu +4<<7, lqgluhfwo| dw0
wulexwh wkh udulw| ri krvwloh wdnhryhuv wr wkh gl!fxow| ri uhsodflqj lqfxpehqw pdqdjhphqw
diwhu d fkdqjh lq rzqhuvkls vwuxfwxuh1 Wkh pdqdjhphqw erdug fdq rqo| eh glvplvvhg e|
d pdmrulw| yrwh ri wkh vxshuylvru| erdug1 Phpehuv ri wkh vxshuylvru| erdug lq wxuq
fdq rqo| eh uhsodfhg ehiruh wkh hqg ri wkhlu �yh0|hdu dssrlqwphqw zlwk d .DI pdmrulw|
yrwh ri vkduhkroghuv1 Hgzdugv dqg Ilvfkhu +4<<7, dujxh wkdw wkh zlghvsuhdg h{lvwhqfh ri
kljkhu wkdq 2DI eorfnkroglqjv fdq uhqghu lw lpshudwlyho| frvwo| iru srwhqwldo udlghuv wr
dftxluh wkh qhfhvvdu| .DI pdmrulw|1 Lq dgglwlrq/ srolwlfdo lq xhqfh ri wudgh xqlrqv dqg
pdqdjhphqw ri wdujhw frpsdqlhv fdq xqghuplqh wdnhryhu dwwhpswv lq Jhupdq|1 Lq wkh
krvwloh dftxlvlwlrq dwwhpsw ri Wk|vvhq e| Nuxss lq 4<<:/ lw zdv pdlqo| srolwlfdo suhv0
vxuh zklfk wkzduwhg wkh wdnhryhu elg1 Wkh FHR ri Wk|vvhq/ Glhwhu Yrjho/ vxffhvvixoo|
uhfuxlwhg vxssruw iurp wkh khdg ri wkh ihghudo vwdwh ri Qruwk0Uklqh Zhvwskdold wr dyhuw
wkh wdnhryhu elg dqg odxqfk phujhu wdonv lqvwhdg1

516 Frusrudwh frqwuro wudqvihuv dqg plqrulw| vkduhkroghuv

Lq wkh iroorzlqj vhfwlrq wkh zhdowk lpsolfdwlrqv ri d frusrudwh frqwuro wudqvdfwlrq iru
plqrulw| vkduhkroghuv duh ghulyhg xqghu wkh wzr gl�huhqw uhjxodwru| vfhqdulrv lq Jhupdq|
suh0 dqg srvw 4<<81 Wkh fduglqdo gl�huhqfh ehwzhhq wkh wzr uhjxodwru| vfhqdulrv lv wkh
surwhfwlrq ri plqrulw| vkduhkroghuv wkurxjk d pdqgdwru| elg uhtxluhphqw1 Lw lv fuxfldo
zkhwkhu wkh uhvshfwlyh uhjxodwru| jxlgholqhv surylgh iru d pdqgdwru| whqghu r�hu wr wkh
plqrulw| yrwlqj vkduhkroghuv li d vkduhkroglqj sdvvhv d fhuwdlq wkuhvkrog +pdqgdwru| elg
uxoh, ru zkhwkhu wkh dftxluhu fdq sxufkdvh d frqwuroolqj lqwhuhvw zlwkrxw frqvlghudwlrq wr
plqrulw| vkduhkroghuv +pdunhw uxoh,1 Wkh pdqgdwru| elg uxoh +PEU, lpsolhv wkh sulqflsoh
ri qrq0sduwldolw| ru qrq0gl�huhqwldwhg elgv/ vlqfh lw uhtxluhv wkdw doo wdujhw vkduhkroghuv eh
r�huhg d sulfh qrw orzhu wkdq wkh sulfh dw zklfk wkh lqlwldo htxlw| srvlwlrq zdv dftxluhg1

Wkh iroorzlqj vhw0xs zloo eh xvhg wr vwxg| wkh lpsolfdwlrqv ri wkh frusrudwh jryhuqdqfh
uhjlphv suh0 dqg srvw0 4<<81 Dvvxph wkdw wkhuh duh wzr frqwhqghuv iru wkh frusrudwh
frqwuro ri d frpsdq|1 Hdfk ri wkh wzr sduwlhv surgxfhv d fhuwdlq fdvk0 rz t� dqg ghulyhv
sulydwh ehqh�wv ri frqwuro ��/ zkhuh � ' �c 2� Zkloh sulydwh ehqh�wv duh rqo| hqmr|hg e|
wkh sduw| lq frqwuro/ wkh fdvk  rz lv glylghg htxdoo| dprqj vkduhkroghuv dffruglqj wr
wkhlu iudfwlrqdo htxlw| rzqhuvkls1 Wkhuh lv v|pphwulf lqirupdwlrq ehwzhhq wkh sduwlhv
dqg lqyhvwruv derxw t� dqg ��� Iru phdqv ri vlpsolflw| zh dvvxph wkdw erwk frqwhqghuv
lqwhqg wr dftxluh 433( ri wkh yrwlqj htxlw|<1 Wkh wrwdo qxpehu ri vkduhv +yrwlqj dqg
qrq0yrwlqj vwrfn, ri wkh frpsdq| htxdov �c ri zklfk �� duh yrwlqj dqg �?� qrq0yrwlqj
vkduhv uhvshfwlyho|1

<Vlplodu uhvxowv fdq eh rewdlqhg li erwk frqwhqghuv rqo| dftxluh d frqwuroolqj lqwhuhvw ri { shu fhqw ri

yrwlqj vwrfn dqg wkh r�hu lv doorfdwhg sur udwd1
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51614 Sudfwlfh ri frqwuro fkdqjhv lq Jhupdq| sulru wr 4<<8

Frusrudwh jryhuqdqfh lq Jhupdq| sulru wr 4<<8 zdv fkdudfwhul}hg e| d prghudwh surwhf0
wlrq ri plqrulw| vkduhkroghuv1 Lq frqwudvw wr frusrudwh jryhuqdqfh uxohv lq wkh XN/ wkhuh
zdv qr uhtxluhphqw wr vxeplw d sxeolf whqghu r�hu wr doo vkduhkroghuv diwhu d vkliw lq pd0
mrulw| frqwuro +pdunhw uxoh,1 Lq wkh iroorzlqj zh zloo frqvlghu wkh sd|r�v wr erwk plqrulw|
yrwlqj dqg qrqyrwlqj vkduhkroghuv li frqwuro lv dftxluhg= +d, wkurxjk d vdoh0ri0frqwuro
wudqvdfwlrq/ dqg +e, e| zd| ri vkduh sxufkdvhv lq wkh rshq pdunhw1

Qhjrwldwhg eorfn vdohv Lq wklv fdvh frqwhqghu 4 lv dq lqfxpehqw eorfnkroghu zkr
kdv d frqwuroolqj lqwhuhvw ri



yrwlqj dqg qrqyrwlqj vkduhkroghuv duh wkhuhiruh

�� ' pd{it2*�c Et�*� n��*�
��j +9,

�?� ' t2*�� +:,

Li t2*� 	 Et�*� n ��*�
��/ d gl�huhqwldo sd|phqw uhvxowv lq idyrxu ri yrwlqj vkduhv1 Lq

Jhupdq|/ krzhyhu/ wkh uhohydqfh ri wklv vfhqdulr lv olplwhg/ vlqfh frpshwlwlrq iru frqwuro
lv prghudwh dqg wdnhryhu edwwohv vlplodu wr wkh Dqjor0Vd{rq prgho duh yluwxdoo| xqnqrzq1

Sur{lhv iru wkh olnholkrrg ri gl�huhqwldo sd|r� wr yrwlqj dqg qrq0yrwlqj vwrfn

Wkh deryh dqdo|vlv kdv vkrzq wkdw yrwlqj vkduhv rqo| uhfhlyh d vxshulru sd|phqw lq d
wudqvihu ri frqwuro li wkhuh lv qr eorfnkroghu zlwk d frqwuroolqj lqwhuhvw dqg frqwuro lv
frqwhvwhg1 Erwk lq ]lqjdohv ^4<<7/ 4<<8d` dqg U|gtylvw ^4<<9` wkh suredelolw| ri d frq0
whvwhg dftxlvlwlrq lv sur{lhg e| wkh h{lvwlqj rzqhuvkls vwuxfwxuh ri d frpsdq|1 Wr fdswxuh
wkh olnholkrrg zlwk zklfk vpdoo vkduhkroghuv ehfrph slyrwdo lq d srwhqwldo wdnhryhu frq0
whvw ]lqjdohv ^4<<7/ 4<<8d` xvhg wkh +Uhodwlyh, Vkdsoh| ydoxh +Ploqru dqg Vkdsoh| ^4<:;`,1
Rwkhu sur{lhv xvhg iru rzqhuvkls vwdelolw| duh wkh vl}h ri wkh odujhvw vkduhkroghu +U|gtylvw
^4<<9`, ru d gxpp| yduldeoh iru pdmrulw| frqwuro +]lqjdohv ^4<<7`,1 Iru wkh sxusrvhv ri
wklv sdshu zh lqfoxgh gxpp| yduldeohv iru pdmrulw| frqwuro dqg txdol�hg pdmrulw| frq0
wuro/ l1h1/ dq htxlw| rzqhuvkls ri pruh wkdq :8(/ wr fdswxuh wkh srvvlelolw| ri frqwhvwhg
frqwuro1 Wkh odwwhu yduldeoh lv sduwlfxoduo| lpsruwdqw lq wkh Jhupdq frqwh{w/ vlqfh d :8(
pdmrulw| lv gh idfwr uhtxluhg wr uhsodfh wkh lqfxpehqw pdqdjhphqw +vhh 515,1

K|srwkhvlv 6 Pdunhw uxoh= Lq wkh suh0 4<<8 shulrg wkh yrwlqj suhplxp lv +zhdno|,
qhjdwlyho| fruuhodwhg zlwk pdmrulw|0frqwuro1

Qrw rqo| rzqhuvkls frqfhqwudwlrq ri yrwlqj vkduhv/ exw dovr wkh rzqhuvkls vwuxfwxuh
ri suhihuhqfh vkduhv frxog d�hfw wkh yrwlqj suhplxp1 Ehujvwuùp dqg U|gtylvw ^4<<5`
dqdo|vh d vfhqdulr zkhuh wkh rxwvlgh frqwhvwdqw zdqwv wr dftxluh 433( ri erwk yrwlqj dqg
qrq0yrwlqj vkduhv1 Ehfdxvh lq wklv vhw0xs erwk qrq0yrwlqj dqg yrwlqj vwrfn duh slyrwdo wr
sulydwh ehqh�wv ri frqwuro/ exw wkh elgghu fdq sulfh glvfulplqdwh ehwzhhq wkh wzr fodvvhv/
lw lv srvvleoh wkdw d suhplxp lv sdlg wr qrq0yrwlqj vwrfn1 Wkh suhplxp lv odujh li wkhuh
lv d vpdoo shufhqwdjh ri qrq0yrwlqj vwrfn rxwvwdqglqj dqg prvw ri wklv lv frqfhqwudwhg lq
wkh kdqgv ri wkh lqfxpehqw eorfnkroghu1 Dqrwkhu udwlrqdoh lv sxw iruzdug e| Phjjlqvrq
^4<<3` zkr dssolhv wkh Mhqvhq dqg Phfnolqj ^4<:9` dujxphqw wr wkh gl�huhqwldo wuhdwphqw
ri yrwlqj dqg qrq0yrwlqj vkduhkroghuv1 Kh xvhv wkh dprxqw ri lqvlgh rzqhuvkls ri qrq0
yrwlqj vwrfn dv d sur{| iru pdqdjhphqw*v glvlqfhqwlyh wr glvfulplqdwh djdlqvw qrq0yrwlqj
vkduhkroghuv1 Rqh pljkw vlploduo| dujxh wkdw wkh lqfxpehqw eorfnkroghu lv pruh lqfolqhg
wr xqghuwdnh dfwlrqv lq idyrxu ri qrq0yrwlqj vkduhkroghuv +h1j1 hduo| uhlpexuvhphqw ri
glylghqg duuhduv/ frqyhuvlrq ri suhihuhqfh lqwr ruglqdu| vkduhv, wkh pruh qrq0yrwlqj vwrfn
kh rzqv1 Lq rughu wr wdnh dffrxqw ri wkhvh srwhqwldo h�hfwv zh lqfoxgh wkh dprxqw ri
kroglqjv lq qrq0yrwlqj vwrfn ri wkh odujhvw vkduhkroghu lq wkh frpsdq|1

K|srwkhvlv 7 Wkh shufhqwdjh rzqhuvkls ri suhihuhqfh vkduhv e| wkh odujhvw kroghu
ri yrwlqj vwrfn kdv d qhjdwlyh lpsdfw rq wkh yrwlqj suhplxp1

4:



51615 Uhjxodwru| vkliw lq 4<<8

Lq 4<<8 wkh vwuxfwxuh ri frusrudwh jryhuqdqfh uhjxodwlrq lq Jhupdq| h{shulhqfhg dq
lpsruwdqw fkdqjh1 Sdudooho wr lqlwldwlyhv ri wkh HX Frpplvvlrq wr gudiw dq HX Wdnhryhu
Gluhfwlyh wkh Jhupdq vwrfn h{fkdqjh frpplvvlrq lqwurgxfhg d yroxqwdu| Wdnhryhu Frgh1
Prghoohg diwhu wkh XN Flw| Frgh wkh Wdnhryhu Frgh vwlsxodwhv wkdw d sxeolf whqghu r�hu
kdv wr eh pdgh wr doo wdujhw vkduhkroghuv diwhu d vkduh sdfndjh ri pruh wkdq 83(43 kdv
ehhq qhzo| dftxluhg +pdqgdwru| elg uxoh,1 Wkh dffhswdqfh ri wkh Frgh lv yroxqwdu|
dqg rqo| lpsrvhv d sulydwh frqwudfwxdo reoljdwlrq xsrq wkh vljqdwrulhv1 Hyhq wkrxjk wkh
Frgh lv edvhg rq d sulydwh lqlwldwlyh ri wkh Vwrfn H{fkdqjh dqg lqgxvwu| uhsuhvhqwdwlyhv
lw lqfuhdvhv wkh suredelolw| wkdw d frusrudwh frqwuro wudqvihu lqyroyhv wkh pdqgdwru| elg
uxoh1 Wklv lv jlyhq pruh zhljkw e| d mrlqw ghfodudwlrq ri Jhupdq edqnv qrw wr dffrpsdq|
dq| udlghu zklfk kdv qrw vljqhg wkh Wdnhryhu Frgh1

Qhjrwldwhg eorfn vdoh1 Xqghu wkh pdqgdwru| elg uxoh dwrplvwlf vkduhkroghuv kdyh wkh
uljkw wr sduwlflsdwh lq wkh vdoh rq wkh vdph whupv dv wkh vhoolqj eorfnkroghu1 Dv rssrvhg
wr wkh pdunhw uxoh/ d wudqvihu ri frqwuro rqo| rffxuv li E�2����*�� : Et��t2�*�c vlqfh
wkh dftxluhu kdv wr pdnh wkh vdph r�hu wr doo yrwlqj vkduhkroghuv1 Ghvslwh ghfuhdvlqj
wkh olnholkrrg ri d frqwuro wudqvihu wkh pdqgdwru| elg uxoh lqwurgxfhv wkh srvvlelolw| ri d
vxshulru sd|r� wr yrwlqj plqrulw| vkduhkroghuv1 Wkh lqfxpehqw dqg wkh frqwuro dvsludqw
sod| d Qdvk0edujdlqlqj jdph1 Wkh lqfxpehqw fduulhv d uhodwlyh edujdlqlqj srzhu w Ezkhuh
f 9 w 9 �� zlwk uhvshfw wr wkh frqwhqghu zkr kdv wkh uhflsurfdo edujdlqlqj srzhu ri
E� � w�1 Wkh wudqvdfwlrq sulfh zloo wkhuhiruh eh d zhljkwhg dyhudjh ri wkh frqwhqghu*v
uhvhuydwlrq ydoxh ri �2*�

� n t2*� shu yrwlqj vkduh dqg wkh lqfxpehqw*v uhvhuydwlrq
ydoxh ri ��*�

� n t�*� shu yrwlqj vkduh1 Wkh sd|r� iru plqrulw| kroghuv ri ruglqdu|
vkduhv htxdov

�� ' 4@ it2*�c wd�2*�
� n t2*� o n E� � w�d��*�

� n t�*� ojc +;,

�?� ' t2*� +<,

l1h1/ wkh| fdq hlwkhu ghflgh wr whqghu wkhlu vkduhv dqg uhfhlyh wd�2*�
� n t2*� o n E� �

w�d��*�
� n t�*� o ru wr uhpdlq d plqrulw| vkduhkroghu zlwk d sd|r� ri t2*�� Kroghuv

ri suhihuhqfh vkduhv duh h{hpswhg iurp wkh pdqgdwru| elg uxoh +ßehuqdkphnrpplvvlrq
^4<<9`, dqg zloo wkhuhiruh rqo| rewdlq t2*� / l1h1/ wkh ohyho ri vhfxulw| ehqh�wv xqghu wkh
qhz pdqdjhphqw1 Fohduo|/ lq wklv fdvh dwrplvwlf kroghuv ri ruglqdu| vkduhv duh ehwwhu r�
wkdq kroghuv ri qrq0yrwlqj vwrfn1 D qrq}hur suredelolw| wkdw d srwhqwldo udlghu delghv e|
wkh Wdnhryhu Frgh lv vx!flhqw wr udlvh wkh ydoxh ri yrwlqj deryh qrq0yrwlqj vwrfn1

Vkduh sxufkdvhv lq rshq pdunhw1 Li wkhuh lv qr frqwuroolqj eorfnkroghu dqg qr frp0
shwlwlrq iru frqwuro/ rzqhuv ri suhihuhqfh dqg ruglqdu| vkduhv zloo erwk rewdlq wkh ohyho
ri fdvk0 rz xqghu wkh qhz frqwuroolqj sduw|/ t2*�� Lq wkh devhqfh ri frpshwlwlrq wklv
zloo dovr eh wkh sulfh sdlg lq wkh pdqgdwru| whqghu r�hu vlqfh wklv zloo eh wkh sulfh sdlg
iru wkh odvw vkduhv dftxluhg zkhq vxusdvvlqj wkh fulwlfdo wkuhvkrog ohyho ri 83(1 Li wkhuh

43Iroorzlqj vhyhuh fulwlflvp uhjduglqj wkh od{lw| ri lwv vwlsxodwlrqv wkh Wdnhryhu Frpplvvlrq kdv uhgxfhg

wkh wkuhvkrog iru wkh pdqgdwru| whqghu r�hu wr 63(1 Wkh qhz uhjxodwlrqv fdph lqwr h�hfw rq 4vw Mdqxdu|

4<<; diwhu wkh vdpsolqj shulrg ri wklv gdwd vhw1

4;



lv pruh wkdq rqh frqwhqghu iru frqwuro wkh sd|r�v htxdo �� dqg �?� jlyhq e| ^9` dqg ^:`
uhvshfwlyho|1 Lq wkh fdvh ri glvshuvhg rzqhuvkls wkh pdqgdwru| elg uxoh wkhuhiruh grhv
qrw d�hfw wkh sd|r�v wr plqrulw| yrwlqj dqg qrqyrwlqj vkduhkroghuv1

Sur{lhv iru wkh olnholkrrg ri gl�huhqwldo sd|r� wr yrwlqj dqg qrq0yrwlqj vwrfn

Wdeoh LY frqwudvwv wkh srvvleoh gl�huhqwldo sd|r�v wr plqrulw| yrwlqj dqg qrq0yrwlqj
vkduhkroghuv xqghu wkh wzr uhjxodwru| uhjlphv/ pdunhw dqg pdqgdwru| elg uxoh/ dqg zlwk
uhvshfw wr wkh wzr phfkdqlvpv iru frqwuro wudqvihuv/ vdoh ri vkduh vwdnhv dqg rshq vkduh
sxufkdvhv1 Xqghu wkh pdqgdwru| elg uxoh wudqvihuv ri frqwuro wkurxjk d eorfn wudgh zloo
dozd|v lqyroyh wkh sduwlflsdwlrq ri kroghuv ri ruglqdu| vkduhv dqg pd| ohdg wr d suhplxp
lq idyrxu ri yrwlqj vwrfn1 Wkh h{lvwhqfh ri d pdmrulw| eorfnkroglqj lv wkxv d suhuhtxlvlwh
iru sduwlflsdwlqj lq wkh edujdlqlqj vxusoxv lq d wudqvihu ri frqwuro1 Wkh pdqgdwru| elg
uxoh kdv/ krzhyhu/ qr h�hfw rq wkh gl�huhqwldo sd|r� wr yrwlqj dqg qrq0yrwlqj vkduh0
kroghuv xqghu glvshuvhg rzqhuvkls dqg xqfrqwhvwhg sxufkdvhv lq wkh rshq pdunhw1 Wkh
gl�huhqfh wr wkh suh0 4<<8 vfhqdulr +pdunhw uxoh, frqvlvwv ri wkh qhz srvvlelolw| iru yrwlqj
vkduhkroghuv wr uhfhlyh d gl�huhqwldo sd|phqw lq d vdoh0ri0frqwuro wudqvdfwlrq1 Jlyhq wkh
orz ohyho ri frpshwlwlyhqhvv lq wkh Jhupdq pdunhw iru frusrudwh frqwuro/ zh zrxog h{shfw
wklv h�hfw wr rxwzhljk dq| vxshulru sd|r� wkurxjk frqwhvwhg rshq pdunhw sxufkdvhv1

K|srwkhvlv 8 Pdqgdwru| elg uxoh= Gxulqj wkh srvw0 4<<8 shulrg wkh suhvhqfh ri d

pdmrulw| rzqhu lv srvlwlyho| uhodwhg wr wkh yrwlqj suhplxp1

Hfrqrphwulf Vshfl�fdwlrq Wkh hfrqrphwulf vhw0xs lv edvhg rq vshfl�fdwlrq ^6`/ exw



wkdw wkh frh!flhqw hvwlpdwhv duh vpdoo dqg qrw vljql�fdqw iru vlpsoh pdmrulw| rzqhuvkls
kljkoljkwv wkh suhvxpswlrq wkdw frpshwlwlrq iru frqwuro lv ohvv surqrxqfhg lq Jhupdq|
wkdq lq wkh Dqjor0Vd{rq fdslwdo pdunhwv1 Dqwlflsdwlrq ri wkh qhz frusrudwh jryhuqdqfh
uxohv pljkw dovr kdyh eoxuuhg wkh h�hfwv ri pdmrulw| frqwuro sulru wr 4<<81 D wklug srvvl0
eoh h{sodqdwlrq iru wklv �qglqj pljkw eh wkh lqvwdelolw| ri rzqhuvkls vwuxfwxuh ryhu wlph1
Fxuuhqw pdmrulw| frqwuro pljkw qrw eh d jrrg sur{| iru srvvleoh frpshwlwlrq iru frqwuro/
vlqfh wkh pdmrulw| srvlwlrq pljkw hdvlo| glvvroyh lq wkh qhdu ixwxuh ru ylfh yhuvd1 Iudqnv
dqg Pd|hu ^4<<:` uhsruw wkdw lq wkh 8 |hdu shulrg 4<;<04<<7 derxw 7( ri frpsdqlhv zlwk
frqfhqwudwhg rzqhuvkls ehfdph zlgho| khog/ dqg iru ;( wkh uhyhuvh zdv wuxh1 Wkh gli0
ihuhqfh lq wkh frh!flhqw hvwlpdwhv iru vlpsoh dqg txdol�hg pdmrulw| frqwuro lq L dqg LL
kljkoljkwv wkh ydoxh ri d txdol�hg plqrulw| eorfn ri 58( zklfk fdq eh xvhg wr eorfn vwdwx0
wru| fkdqjhv1 Wkh vpdoo hfrqrplf dqg vwdwlvwlfdo vljql�fdqfh ri vlpsoh pdmrulw| frqwuro
vxjjhvwv wkdw wkhuh pljkw vwloo eh frpshwlwlrq iru d 58( eorfn ri yrwhv1 Rqo| d txdol�hg
pdmrulw| ri pruh wkdq :8( wkzduwv frpshwlwlrq iru frqwuro dqg uhvxowv lq d vwdwlvwlfdoo|
vljql�fdqw :( ghfuhdvh lq wkh yrwlqj suhplxp1 Wkh Kdxvpdq whvw kljkoljkwv wkdw wkh
udqgrp h�hfwv hvwlpdwru +qrw uhsruwhg, vhhpv htxdoo| dssolfdeoh iru L dqg LL/ vlqfh wkh
k|srwkhvlv ri qr fruuhodwlrq ehwzhhq lqglylgxdo h�hfwv dqg uhjuhvvru fdqqrw eh uhmhfwhg1

Pdmrulw| frqwuro jdlqv lq hfrqrplf dqg vwdwlvwlfdo vljql�fdqfh lq wkh srvw 4<<8 shulrg



ehwzhhq wkh frh!flhqw hvwlpdwhv ri wkh �{hg dqg udqgrp h�hfwv prgho +qrw uhsruwhg, lv
odujh/ dowkrxjk wkhuh lv qr fkdqjh lq wkh vljqv ri wkh frh!flhqw hvwlpdwhv1 Wkh udqgrp
h�hfwv frh!flhqw hvwlpdwhv iru pdmrulw| frqwuro/ fdslwdo jhdulqj dqg lqgh{ phpehuvkls
ri suhihuhqfh vkduhv duh rqo| kdoi lq devroxwh vl}h frpsduhg wr wkrvh ri wkh �{hg h�hfwv
hvwlpdwru1 Wkh frh!flhqw hvwlpdwh ri wkh yrwlqj uljkw gxpp|/ krzhyhu/ ehfrphv pruh
wkdq wzlfh dv odujh dv lq wkh �{hg h�hfwv prgho1 Wkh vwdqgdug huuruv ri wkh udqgrp
h�hfwv prgho duh vxevwdqwldoo| vpdoohu wkdq wkh vwdqgdug huuruv ri wkh �{hg h�hfwv prgho
vxjjhvwlqj d udwkhu orz srzhu iru wkh whvw1 Wkh idfw wkdw wkh k|srwkhvlv ri qr v|vwhpdwlf
yduldwlrq ehwzhhq wkh wzr hvwlpdwruv lv qhyhuwkhohvv vljql�fdqwo| uhmhfwhg/ srlqwv wr vhulrxv
lqfrqvlvwhqf| ri wkh udqgrp h�hfwv hvwlpdwhv1 Wklv �qglqj lv fruurerudwhg e| d fruuhodwlrq
ri �f�SH ehwzhhq wkh lqglylgxdo �up0vshfl�f h�hfwv dqg wkh olqhdu ixqfwlrq ri uhjuhvvruv/
�JooE��c %�

eq�c lq wkh uhjuhvvlrq iru vlpsoh pdmrulw| frqwuro dqg ri �f�S� lq wkh uhjuhvvlrq
iru txdol�hg pdmrulw| frqwuro1

51616 H�hfw ri dffhswdqfh ri Wdnhryhu Frgh rq yrwlqj suhplxp ri vljqdwru|

Wkh suhylrxv sdudjudsk kljkoljkwhg krz wkh pdqgdwru| elg uxoh fkdqjhv wkh ydoxh ri
dwrplvwlf yrwlqj vwrfn li wkh frpsdq| ehfrphv wkh wdujhw ri d fkdqjh lq frqwuro1 Wkh
h�hfw ri wkh Frgh rq wkh yrwlqj suhplxp pdqlihvwhg lwvhoi lq wkh olnholkrrg wkdw wkh
vhoi0uhjxodwru| lqlwldwlyh ri wkh h{shuw frpplvvlrq suryrnhg d uhjxodwru| fkdqjh lq wkh
sudfwlfh ri frusrudwh frqwuro1 Wklv vwuxfwxudo fkdqjh vkrxog eh uh hfwhg lq wkh gl�hulqj
wlph vhulhv frh!flhqwv ri wkh yduldeohv sur{|lqj iru wkh olnholkrrg e| zklfk dwrplvwlf
yrwlqj vkduhv duh lqyroyhg lq d wudqvihu ri frqwuro1

Wkh hqgrjhqhlw| ri wkh dffhswdqfh ghflvlrq ri wkh Wdnhryhu Frgh doorzv wkh whvwlqj ri
wkh lpsdfw rq wkh yrwlqj suhplxp ri wkh vljqdwru| lq erwk d wlph vhulhv dqg furvv0vhfwlrqdo
glphqvlrq1 Li d frpsdq| ghflghv wr vljq wkh Wdnhryhu Frgh lw lv reoljhg wr dgkhuh wr wkh
pdqgdwru| elg uxoh lq wkh uroh ri d srwhqwldo elgghu1 Wklv phdqv wkdw lw lv olnho| wkdw
wkh frpsdq| kdv wr dftxluh pruh wkdq %I ri wkh wdujhw*v htxlw| wr hvwdeolvk frqwuro1 Dv
dqdo|vhg xqghu ^514`/ dq| iudfwlrqdo htxlw| rzqhuvkls lq h{fhvv ri



Zh lqfoxgh wkh gxpp| yduldeoh cA��|* htxdo wr rqh li wkh frpsdq| vljqhg wkh Frgh
dqg }hur rwkhuzlvh lq wkh hfrqrphwulf vshfl�fdwlrq1 Wkh uhjuhvvlrq pdnhv xvh ri wkh ixoo
vdpsoh ri revhuydwlrqv gxulqj 4<;;04<<:1 Ehfdxvh ri wkh shulrg0vshfl�f h�hfwv ri wkh
rzqhuvkls yduldeohv zh rplw wkh gxpp| yduldeohv iru pdmrulw| frqwuro1
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Wkh hfrqrphwulf uhvxowv lq Wdeoh LY surylgh hylghqfh lq idyrxu ri K|srwkhvlv 91 Wkh
frh!flhqw hvwlpdwh iru wkh gxpp| yduldeoh cA��|* fduulhv d qhjdwlyh frh!flhqw hvwlpdwh/
zklfk lv vwdwlvwlfdoo| vljql�fdqw dw wkh <<1<<( vljql�fdqfh ohyho1 Wkh dffhswdqfh ri wkh
Frgh lv rq dyhudjh dvvrfldwhg zlwk d vxevwdqwldo 4719( ghfolqh lq wkh yrwlqj suhplxp1
Wklv uhvxow ohqgv ixuwkhu lqgluhfw vxssruw wr wkh pxowlsolhu h�hfw ri s|udplglqj dqdo|vhg
lq vhfwlrq ^514`1 Lw dovr surylghv dq dgglwlrqdo h{sodqdwlrq iru wkh rxwshuirupdqfh ri
suhihuhqfh vkduhv +vhh Iljxuh 4 dqg 5,1 Uhwxuqv wr suhihuhqfh vkduhv vwduw wr h{fhhg uhwxuqv
wr ruglqdu| vkduhv ehwzhhq 4<<7 dqg 4<<81 Wkh xqghushuirupdqfh ri ruglqdu| vkduhv wkxv
frlqflghv zlwk wkh lqwurgxfwlrq ri wkh Wdnhryhu Frgh dqg pljkw dw ohdvw sduwldoo| uhvxow
iurp orzhu h{shfwhg frqwuro ehqh�wv1 Ehfdxvh ri wkh yroxqwdu| qdwxuh ri wkh Frgh rqh
pljkw vxvshfw wkdw xqrevhuydeoh fkdudfwhulvwlfv ri wkh dffhswdqfh ghflvlrq duh fruuhodwhg
zlwk xqrevhuydeoh idfwruv ri wkh yrwlqj suhplxp/ uhvxowlqj lq dq lqfrqvlvwhqw hvwlpdwh
iru A��|

451 Wklv remhfwlrq fdq eh uhixwhg rq wzr dffrxqwv1 Iluvw/ wkh gxpp| yduldeoh
A��| lv rqo| vhpl0hqgrjhqrxv lq wkh vhqvh wkdw frpsdqlhv frxog ghflgh derxw dffhswdqfh
rqo| vlqfh wkh lqwurgxfwlrq ri wkh Frgh lq 4<<8/ l1h1/ wkh qrq0dffhswdqfh gxulqj 4<;;0
4<<7 pxvw eh frqvlghuhg h{rjhqrxv1 Vhfrqg/ zh frqvwuxfw dq lqvwuxphqwdo yduldeoh +LY,
hvwlpdwru iru wkh dffhswdqfh ghflvlrq lq rughu wr dqdo|vh d srwhqwldo lqfrqvlvwhqf| uhvxowlqj
iurp wkh hqgrjhqhlw| gxulqj wkh 4<<804<<: shulrg1 Kr�pdqq0Exufkdugl ^4<<<` vkrzv
wkdw frpsdqlhv zklfk duh frqvwlwxhqwv ri pdmru vwrfn pdunhw lqglfhv dqg frpsdqlhv lq
lqgxvwulhv zlwk d kljk ryhudoo dffhswdqfh udwh kdyh ehhqpruh lqfolqhg wr vljq wkh Frgh1 Rq
wkh rwkhu kdqg/ frpsdqlhv zlwk d frqwuroolqj eorfnkroghu zhuh irxqg wr eh pruh uhoxfwdqw
wr dffhsw wkh Frgh1 Wkh ixwxuh dftxlvlwlrq dfwlylw| lv qhjdwlyho|/ exw lqvljql�fdqwo| uhodwhg
wr wkh dffhswdqfh ghflvlrq1 Xvlqj phpehuvkls lq wkh GD[ ru PGD[/ wkh shufhqwdjh ri
dffhswdqfh shu lqgxvwu|/ dqg wkh suhvhqfh ri frqwuroolqj vkduhkroghu wrjhwkhu zlwk wkh
rwkhu h{rjhqrxv yduldeohv lq ^44` zh frqvwuxfw dq LY hvwlpdwru iru A��| gxulqj 4<<804<<:1
Zh �qg wkdw wkh frh!flhqw hvwlpdwh ri wkh qrqolqhdu LY hvwlpdwru htxdov ��D��eI dqg
lv vwloo vljql�fdqw dw wkh <<( frq�ghqfh ohyho1 Wkh gl�huhqfh lq wkh frh!flhqw hvwlpdwhv
ehwzhhq wkh LY hvwlpdwru dqg wkh ROV hvwlpdwru lv yhu| vpdoo srlqwlqj wr rqo| plqru
lqfrqvlvwhqf| ri wkh ROV hvwlpdwhv1 Li lw doo/ wdnlqj dffrxqw ri wkh sduwldo hqgrjhqhlw| ri
wkh dffhswdqfh ghflvlrq vwuhqjwkhqv udwkhu wkdq lpsdluv wkh hpslulfdo vxssruw lq idyrxu
ri K|srwkhvlv 91 Wkh idfw wkdw wkh frh!flhqw hvwlpdwh iru lqgh{ phpehuvkls ri suhihuhqfh
vkduhv ehfrphv lqvljql�fdqw frxog uhvxow iurp froolqhdulw| ehwzhhq Frgh dffhswdqfh dqg
lqgh{ phpehuvkls1 Wkh Kdxvpdq whvw vwdwlvwlf lqglfdwhv qr v|vwhpdwlf gl�huhqfh ehwzhhq
wkh �{hg dqg udqgrp h�hfwv hvwlpdwru iru wklv vshfl�fdwlrq1

45Rqh pljkw dujxh wkdw sulydwh lqirupdwlrq ri wkh pdqdjhphqw derxw ixwxuh wdnhryhu dfwlylw| ghwdlqv

pdqdjhphqw wr vljq wkh Wdnhryhu Frgh1 Dw wkh vdph wlph/ pdqdjhphqw pdnhv xvh ri wklv lqirupdwlrq

e| ex|lqj yrwlqj vwrfn dqg e| vkruw0vhoolqj qrq0yrwlqj vwrfn wkxv lqfuhdvlqj wkh yrwlqj suhplxp1

55



6 Frqfoxvlrq

Wkh sdshu kdv lqyhvwljdwhg wkh ghwhuplqdqwv ri wkh yrwlqj suhplxp/ wkh sulfh gl�huhqwldo
ehwzhhq yrwlqj dqg qrq0yrwlqj vkduhv1 Lw vkrzv wkdw wkh sulfh gl�huhqwldo lv d uh hfwlrq
ri wkh ydoxh ri frqwuroohg dvvhwv shu xqlw lqyhvwhg lq yrwlqj vwrfn dqg wkh zd| lq zklfk
plqrulw| yrwlqj dqg qrq0yrwlqj vkduhkroghuv sduwlflsdwh lq wudqvihuv ri frqwuro1 Erwk
idfwruv duh lq xhqfhg e| wkh h{lvwlqj uhjxodwlrq ri frusrudwh jryhuqdqfh1 Wkh sdshu
vwxglhv krz d fkdqjh lq frusrudwh jryhuqdqfh uxohv lq Jhupdq| lq 4<<8 d�hfwv wkh yrwlqj
suhplxp wkurxjk wkhvh wzr fkdqqhov1 Wkh Jhupdq vwrfn h{fkdqjh lqwurgxfhg d yroxqwdu|
Wdnhryhu Frgh lq 4<<8 zklfk frqwdlqv wkh pdqgdwru| elg uxoh1 Wkh pdqgdwru| elg uxoh
vwlsxodwhv wkdw d sduw| zklfk sxufkdvhv d frqwuroolqj lqwhuhvw ri dqrwkhu olvwhg frpsdq|*v
yrwlqj htxlw| lv reoljhg wr pdnh dq r�hu wr wkh uhpdlqlqj wdujhw vkduhkroghuv1

Lq d �uvw vwhs/ wkh sdshu vkrzv krz phfkdqlvpv wr vhsdudwh frqwuro iurp fdvk0 rz
uljkwv wudqvodwh lqwr d kljkhu yrwlqj suhplxp1 Qrq0yrwlqj vwrfn/ ghew dqg d s|udplglqj
vwuxfwxuh ri vxevlgldulhv duh doo lqvwuxphqwv wkdw lqfuhdvh wkh dydlodeoh fdslwdo vwrfn zlwk0
rxw gloxwlqj frqwuro uljkwv1 Wkh dprxqw ri frqwuroohg dvvhwv lqfuhdvhv shu xqlw ri yrwlqj
vwrfn1 Lq d vhfrqg vwhs wkh duwlfoh vhhnv wr fdvw oljkw rq wkh uhodwlrqvkls ehwzhhq wdnhryhu
uhjxodwlrq dqg wkh yrwlqj suhplxp1 Wkh sdshu irfxvhv rq wkh uhjxodwru| fkdqjh iurp wzr
gl�huhqw srlqwv ri ylhz= �uvw/ wkh h�hfw rq wkh yrwlqj suhplxp dv d uhvxow ri dq lqglylgxdo
dffhswdqfh ghflvlrq dqg vhfrqg/ wkh ryhudoo fkdqjh lq wkh sd|r� wr plqrulw| yrwlqj dqg
qrq0yrwlqj vkduhkroghuv lq frusrudwh frqwuro wudqvdfwlrqv1

Iluvw/ dffhswdqfh ri wkh Frgh d�hfwv wkh suhplxp w



wr d srvlwlyh vljq iurp wkh �uvw wr wkh vhfrqg vxeshulrg1 Wklv uh hfwv wkh fkdqjh lq wkh
zd| lq zklfk plqrulw| yrwlqj dqg qrq0yrwlqj vkduhkroghuv sduwlflsdwh lq frusrudwh frqwuro
wudqvdfwlrqv xqghu wkh qhz uhjxodwru| vwuxfwxuh1
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7 Uhihuhqfhv

41 Doohq/ I1 dqg Jdoh +4<<8,/ G1/ �D zhoiduh frpsdulvrq ri lqwhuphgldulhv dqg
�qdqfldo pdunhwv lq Jhupdq| dqg wkh XV�/ Hxurshdq Hfrqrplf Uhylhz/ 6</ 4:<053<1

51 Duhoodqr/ P1 +4<<3,/ �Frpsxwlqj urexvw vwdqgdug huuruv iru zlwklq0jurxsv hv0
wlpdwruv�/ R{irug Exoohwlq ri Hfrqrplfv dqg Vwdwlvwlfv/ 7<+7,/ 76407671

61 Duhoodqr/ P1 dqg R1 Eryhu +4<<8,/ �Dqrwkhu Orrn dw wkh Lqvwuxphqwdo Ydul0
deohv Hvwlpdwlrq ri Huuru Frpsrqhqw Prghov�/ Mrxuqdo ri Hfrqrphwulfv/ 9;+4,/
5<0851

71 Duhoodqr/ P1 +4<<6,/ �Rq wkh whvwlqj ri fruuhodwhg h�hfwv zlwk sdqho gdwd�/
Mrxuqdo ri Hfrqrphwulfv/ 8</ ;:0<:1

81 Edowdjl/ E1 K1 +4<<8,/ �Hfrqrphwulfv ri Sdqho Gdwd�/ Mrkq Zloh| ) Vrqv/ 4<<81

91 Ehefkxfn/ O1 D1 +4<<7,/ �H!flhqw dqg Lqh!flhqw Vdohv ri Frusrudwh Frqwuro�/
Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 43</ <8:0<<61

:1 Ehujvwuùp/ F1 Dqg N1 U|gtylvw +4<<5,/ �Gl�huhqwldwhg elgv iru yrwlqj dqg
uhvwulfwhg yrwlqj vkduhv lq sxeolf whqghu r�huv�/ Mrxuqdo ri Edqnlqj dqg Ilqdqfh/
53+;,/ 473:0581

;1 Eh}}hqehujhu/ W1 +4<<4,/ �Yru}xjvdnwlhq rkqh Vwlppuhfkw�/ Dekdqgoxqjhq
}xp hxursçlvfkhq Kdqghov0 xqg Zluwvfkdiwvuhfkw/ Kh|pdqq Yhuodj1

<1 Hgzdugv/ M1 dqg N1 Ilvfkhu +4<<7,/ �Edqnv/ �qdqfh dqg lqyhvwphqw lq Jhu0
pdq|�/ Fdpeulgjh Xqlyhuvlw| Suhvv dqg FHSU1

431 Iudqnv/ M1 dqg F1 Pd|hu +4<<:,/ �Rzqhuvkls/ Frqwuro dqg wkh Shuirupdqfh ri
Jhupdq Frusrudwlrqv�/ Orqgrq Exvlqhvv Vfkrro dqg Xqlyhuvlw| ri R{irug/ plphr1

441 Jurvvpdq/ V1 M1 dqg R1 G1 Kduw +4<;3,/ �Wdnhryhu Elgv/ wkh Iuhh0ulghu Sure0
ohp/ dqg wkh Wkhru| ri wkh Frusrudwlrq/ Ehoo Mrxuqdo ri Hfrqrplfv/ 44/ 750971

451 Kduulv/ P1 dqg D1 Udyly +4<;;,/ �Frusrudwh Frqwuro Frqwhvwv dqg Fdslwdo
Vwuxfwxuh�/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 53/ 5360681

461 Kriipdqq0Exufkdugl/ X1 +4<<<,/ �Edueduldqv lq Fkdlqv 0 Wkh Pdqgdwru| Elg
Uxoh dqg Vkduhkroghu Zhdowk�/ Orqgrq Vfkrro ri Hfrqrplfv/ plphr1

471 Kruqhu/ P1 +4<;;,/ �Wkh Ydoxh ri wkh Frusrudwh Yrwlqj Uljkw�/ Mrxuqdo ri Edqn0
lqj dqg Ilqdqfh/ 45/ 9<0;61

481 Mhqvhq/ P1 F1 dqg Z1 Phfnolqj +4<:9,/ �Wkhru| ri wkh Ilup= Pdqdjhuldo Eh0
kdylrxu/ Djhqf| Frvwv dqg Rzqhuvkls Vwuxfwxuh�/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/
6/ 63806931

491 Ohdvh/ U/ M1 PfFrqqhoo/ dqg Z1 Plnnhovrq +4<;6,/ �Wkh Pdunhw Ydoxh
ri Frqwuro lq Sxeolfo| Wudghg Frusrudwlrqv�/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 44/
76<07:41
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4:1 Ohy|/ K1 +4<;5,/ �Hfrqrplf Hydoxdwlrq ri Yrwlqj Srzhu ri Frpprq Vwrfn�/ Mrxu0
qdo ri Ilqdqfh/ 6;/ :<0<61

4;1 Phjjlqvrq/ Z1 O1 +4<<3,/ �Uhvwulfwhg Yrwlqj Vwrfn/ Dftxlvlwlrq Suhplxpv/ dqg
wkh Pdunhw Ydoxh ri Frusrudwh Frqwuro�/ Wkh Ilqdqfldo Uhylhz/ 58+5,/ 4:804<;1

4<1 Ploqru/ M1 dqg O1 Vkdsoh| +4<:;,/ �Ydoxhv ri Odujh Jdphv LL= Rfhdqlf Jdphv�/
uhsulqwhg lq Pdwkhpdwlfv ri Rshudwlrqv Uhvhdufk/ 6/ 5<3063:1

531 Qlfrgdqr/ J1 +4<<:,/ �Frusrudwh Jurxsv/ Gxdo Fodvv Vkduhv dqg wkh Ydoxh ri
Yrwlqj Uljkwv�/ Glsduwlphqwr �J1 Sudwr�/ Xqlyhuvlwd* gl Wrulqr/ iruwkfrplqj lq
Mrxuqdo ri Edqnlqj dqg Ilqdqfh1

541 U|gtylvw/ N1 +4<<5,/ �Gxdo0Fodvv Vkduhv= D Uhylhz�/ R{irug Uhylhz ri Hfrqrplf

Srolf|/ ;+6,/ 7808:1

551 U|gtylvw/ N1 +4<<9,/ �Wdnhryhu Elgv dqg wkh Uhodwlyh Sulfhv ri Vkduhv wkdw Gl�hu
lq wkhlu Yrwlqj Uljkwv�/ Mrxuqdo ri Edqnlqj dqg Ilqdqfh/ 53+;,/ 473:0581

561 Vkohlihu/ D1 +4<;9,/ �Gr Ghpdqg Fxuyhv iru Vwrfnv Vorsh GrzqB�/ Mrxuqdo ri
Ilqdqfh/ 94+6,/ 8:<08<31

571 ßehuqdkphnrpplvvlrq +4<<9,/ Dqphunxqjhq }xpßehuqdkphnrgh{ ghu Eùuvhq0
vdfkyhuvwçqgljhqnrpplvvlrq/ Ghxwvfkh Eùuvh DJ1

581 ]lqjdohv/ O1 +4<<7,/ �Wkh Ydoxh ri wkh Yrwlqj Uljkw= D Vwxg| ri wkh Plodq Vwrfn
H{fkdqjh�/ Uhylhz ri Ilqdqfldo Vwxglhv/ :+4,/ 45807;1

591 ]lqjdohv/ O1 +4<<8d,/ �Zkdw ghwhuplqhv wkh ydoxh ri frusrudwh yrwhv�/ Txduwhuo|
Mrxuqdo ri Hfrqrplfv/ 443+7,/ 437:043:61

5:1 ]lqjdohv/ O1 +4<<8e,/ �Lqvlghu Rzqhuvkls dqg wkh Ghflvlrq wr Jr Sxeolf�/ Wkh
Uhylhz ri Hfrqrplf Vwxglhv/ 95/ 758077;1
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8 Wdeohv dqg Iljxuhv

WDEOH L

glylghqg uhjlphv ri suhihuhqfh vkduhv

Wkh wdeoh mx{wdsrvhv wkh gl�huhqw glylghqw uhjlphv ri suhihuhqfh vkduhv zlwk dqg zlwkrxw dgglwlrqdo

glylghqgv1 Wkh sulrulw| glylghqg lv ghqrwhg e| pl/ wkh h{fhvv glylghqg e| {l dqg wkh glylghqg wr

ruglqdu| vkduhv e| gy
lw
1
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ILJXUHV L DQG LL

Iljxuh 4 dqg 5 vkrz fxpxodwlyh uhwxuq lqglfhv iru erwk suhihuhqfh dqg ruglqdu| vkduhv

gxulqj wkh 4<;;04<<: shulrg1 Wkh lqglfhv lqfoxgh rqo| uhwxuq revhuydwlrqv iru frpsdqlhv

lq zklfk erwk fodvvhv ri vkduhv zhuh vlpxowdqhrxvo| olvwhg/ l1h1/ dw hdfk srlqw lq wlph wkh

wzr uhwxuq lqglfhv iru wkh wzr fodvvhv ri vkduhv lqfoxgh wkh vdph qxpehu ri frpsdqlhv1

Li rqo| rqh ri wkh wzr fodvvhv ri vkduhv lv olvwhg/ wkh frpsdq| lv h{foxghg iurp wkh lqgh{1

Wkh vkduhv hqwhu wkh lqgh{ sruwirolrv zlwk dq htxdo zhljkw1 Lq Iljxuh 4 wkh uhwxuq lqgh{

rqo| hqfrpsdvvhv wkh fdslwdo jdlqv ri wkh wzr fodvvhv ri vkduhv/ l1h1/

L
qy>y

w @
WT

w@w3
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Q

QS

l@4

+4 . uqy>ylw ,

zkhuh uqy>ylw @ +S qy>y
lw � Sqy>y

lw�4 ,@S
qy>y
lw�4 1 Wkh uhwxuq lqglfhv lq Iljxuh 5 duh fdofxodwhg dv

deryh exw lqfoxgh glylghqg sd|phqwv/ l1h1/ uqy>ylw @ +Sqy>y
lw � Sqy>y

lw�4 . gqy>ylw ,@Sqy>y
lw�4 1

ILJXUH L

ILJXUH LL

5;



WDEOH LL

Vxppdu| vwdwlvwlfv

Yduldeoh Phdq VG Plq Pd{ Rev

Yrwlqj suhplxp T � 31596 31789 0318:6 51;3< 934

Vlpsoh pdmrulw| frqwuro 7� 31:63 31777 31333 41333 :97

Txdol�hg pdmrulw| frqwuro '� 315:8 3177: 31333 41333 :97

Eorfnkroglqj ri suhihuuhg vwrfn

ri odujhvw yrwlqj vwrfnkroghu �� 3137< 3149: 31333 31<;3 :96

Fdslwdo jhdulqj �C 316;9 31596 31333 41:53 9;7

Frqwuro2Fdvk0 rz zlwk %�c�n� : f�2D �tf�2D 41743 31:37 41333 81<<: 665

Frqwuro2Fdvk0 rz zlwk %�c�n� : f�D �tf�D 414:5 3175; 41333 81;<9 665

Udwlr ri suhihuuhg wr wrwdo htxlw| �T 315;6 314:: 31333 31833 :<9

Dffhswdqfh ri Wdnhryhu Frgh A� 313:: 3159: 31333 41333 ;;3

Suhihuuhg phpehu ri P+GD[, Uf 31446 31649 31333 41333 ;;3

Sd|phqw ri glylghqg duuhduv (� 31389 31563 31333 41333 958

Htxdo qrq}hur glylghqg wr suhihuuhg

dqg ruglqdu| vwrfn (U 31448 31653 31333 41333 958

Yrwlqj uljkw h�hfwlyh T - 3143< 31645 31333 41333 :38
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WDEOH LLL

Vrxufhv ri sulydwh ehqhilw pxowlsolhuv iru vxeshulrg 4<<404<<7

Wkh wdeoh suhvhqwv wkh frh!flhqw hvwlpdwhv ri d �{hg0h�hfwv sdqho gdwd prgho

iru wkh yrwlqj suhplxp lq wkh vxeshulrg 4<<404<<71 Wkh vwdqgdug huuruv duh ur0

exvw wr khwhurvnhgdvwlflw| dqg dxwrfruuhodwlrq ri duelwudu| irupv1 Wkh s0ydoxhv

duh uhsruwhg ehorz wkh frh!flhqw hvwlpdwhv lq sduhqwkhvhv1 Wkh Kdxvpdq whvw/
dovr urexvw wr khwhurvnhgdvwlflw| dqg dxwrfruuhodwlrq/ lv rewdlqhg dv d Zdog whvw
lq dq h{whqghg prgho dv vxjjhvwhg e| Duhoodqr ^4<<6`1 Wkh �uvw vhw ri h{sodqd0
wru| yduldeohv fdslwdo jhdulqj FJ/ qrqyrwlqj vwrfn QY dqg wkh sulydwh ehqh�w
pxowlsolhu gxh wr s|udplglqj S\ lv ghvljqhg wr fdswxuh wkh ghjuhh wr zklfk d
frpsdq| kdv h{sorlwhg phdqv wr vhsdudwh frqwuro iurp fdvk0 rz uljkwv1 Wzr
gxpp| yduldeohv wdnh dffrxqw ri gl�huhqfhv lq glylghqg sd|phqwv ehwzhhq wkh
wzr fodvvhv ri vwrfn= GD htxdov rqh li wkh suhihuhqfh vkduh lv sdlg glylghqg
duuhduv ri pruh wkdq rqh |hdu/ dqg }hur rwkhuzlvh/ dqg GL htxdov rqh li suhihu0
hqfh dqg ruglqdu| vkduhv uhfhlyh wkh vdph qrq}hur glylghqg/ dqg }hur rwkhuzlvh1
Wkh vshfl�fdwlrq dovr lqfoxghv wkh gxpp| yduldeoh Y U iru wkh |hduv lq zklfk
wkh yrwlqj uljkw ri suhihuhqfh vkduhv lv h�hfwlyh1 Lq rughu wr fdswxuh oltxlglw|
gl�huhqfhv ehwzhhq wkh wzr fodvvhv ri vwrfn zh lqfoxgh d gxpp| yduldeoh L[ li
wkh suhihuhqfh vkduh lv d phpehu ri d vwrfn pdunhw lqgh{1
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WDEOH LY

srvvleoh gliihuhqwldo sd|rii wr plqrulw| ruglqdu| dqg suhihuhqfh vkduhkroghuv

xqghu gliihuhqw wdnhryhu uhjxodwlrqv

Srvvleoh gl�huhqwldo W|sh ri frqwuro wudqvihu

sd|r� xqghu vdoh ri vkduh vwdnh rshq pdunhw sxufkdvhv

xqfrqwhvwhg frqwhvwhg xqfrqwhvwhg frqwhvwhg

Pdunhw Uxoh qr qr qr |hv

Pdqgdwru| Elg Uxoh |hv |hv qr |hv
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WDEOH Y

Lpsdfw ri wkh wdnhryhu frgh rq wkh yrwlqj suhplxp

Wkh wdeoh suhvhqwv wkh frh!flhqw hvwlpdwhv ri d �{hg0h�hfwv sdqho gdwd prgho iru wkh yrwlqj suhplxp lq
wkh vxeshulrgv 4<;;04<<7/ 4<<804<<: dqg iru wkh ixoo vdpsoh 4<;;04<<:1 Wkh vwdqgdug huuruv duh urexvw wr
khwhurvnhgdvwlflw| dqg dxwrfruuhodwlrq ri duelwudu| irupv1 Wkh s0ydoxhv duh uhsruwhg ehorz wkh frh!flhqw
hvwlpdwhv lq sduhqwkhvhv1 Wkh Kdxvpdq whvw/ dovr urexvw wr khwhurvnhgdvwlflw| dqg dxwrfruuhodwlrq/ lv
rewdlqhg dv d Zdog whvw lq dq h{whqghg prgho dv vxjjhvwhg e| Duhoodqr ^4<<6`1 Wkh �uvw wzr vhwv ri
vshfl�fdwlrqv +L0LY, duh ghvljqhg wr ghprqvwudwh wkh fkdqjlqj uroh ri plqrulw| yrwlqj dqg qrq0yrwlqj
vkduhkroghuv lq wudqvihuv ri frqwuro ehiruh dqg diwhu wkh lqwurgxfwlrq ri wkh pdqgdwru| elg uxoh lq 4<<81 Lq
dgglwlrq wr wkh vshfl�fdwlrqv ri Wdeoh LLL/ wkh uhjuhvvlrqv lqfoxgh yduldeohv ri rzqhuvkls vwuxfwxuh/ vlpsoh
pdmrulw| frqwuro VP +{y3 A 3=8, dqg txdol�hg pdmrulw| frqwuro TP +{y

3
A 3=:8,/ dqg wkh shufhqwdjh

kroglqj ri qrq0yrwlqj vwrfn e| odujhvw yrwlqj vwrfnkroghu +{qy
3
,1 Vshfl�fdwlrq Y hqfrpsdvvhv revhuydwlrqv

ri wkh ixoo vdpsoh shulrg dqg lqfoxghv d gxpp| yduldeoh iru frpsdqlhv zklfk vljqhg wkh Wdnhryhu Frgh1

Wlph shulrg 4<;;04<<7 4<<804<<: Ixoo vdpsoh
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D Dsshqgl{

D14 Dqqrwdwlrqv wr pxowlsolhu h�hfwv

H�hfw ri yhuwlfdo yhuvxv krul}rqwdo frqfdwhqdwlrq ri vxevlgldulhv= Wkh ghulydwlyh

ria��� zlwk uhvshfw wr wkh htxlw| srvlwlrq ri d jlyhq vxevlgldu| 7�fn�
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D15 Dqqrwdwlrqv wr Gdwd

WDEOH D1L1

wlph vhulhv ri jhupdq gxdo0fodvv vkduh frpsdqlhv iurp 4<;;04<<:

Wkh wdeoh surylghv dq ryhuylhz ri wkh qxpehu ri gxdo0fodvv vkduh frpsdqlhv lq Jhupdq| gxulqj
4<;;04<<:1 Lw olvwv wkh hqwulhv dqg h{lwv ri frpsdqlhv wr dqg iurp gxdo fodvv vkduh frpsdqlhv gxulqj
wkh vdpsoh shulrg1 Wkh deeuhyldwlrqv lq wkh cW|sh* froxpq ghqrwh wkh uhvshfwlyh prghv ri hqwu|
dqg h{lw= Frpsdqlhv hqwhu wkh vdpsoh ri gxdo0fodvv vkduhv li suhylrxvo| xqolvwhg ruglqdu| vkduhv
duh lqwurgxfhg rq wkh vwrfn h{fkdqjh +OR,/ suhylrxvo| xqolvwhg suhihuhqfh vkduhv duh lqwurgxfhg rq
wkh vwrfn h{fkdqjh +OS, ru lq fdvh ri dq lqlwldo sxeolf r�hulqj zlwk erwk fodvvhv ri vkduhv +OR2OS,1
Frpsdqlhv h{lw wkh vdpsoh li wkh frpsdq| lv ixoo| dftxluhg e| dqrwkhu frpsdq| dqg erwk fodvvhv
ri vkduhv duh gholvwhg +WR, ru suhihuhqfh vkduhv duh frqyhuwhg lqwr ruglqdu| vkduhv +FY,1

Gdwh Qxpehu Hqwu| W|sh H{lw W|sh

642452;: 73

0 0

642452;; 73
EPZ OS Pdvvd FY

Eoxwkdugw OR2OS
Kxjr Ervv OR
JHD OR2OS

Khuwho OR
YN Pÿkohq OS

Zhvwdj ) Jhwdolw OS
642452;< 79

E1X1V1 Ehu}holxv OR2OS
Ghxwvfkh Ehwhloljxqjv0DJ OR

Kruqeorzhu Ilvfkhu OR2OS
Nxqhuw OR

Pdfurwurq OS
POS OR
QDN Vwr�h OS

Qrugvwhuq Dooj1 Yhuv1 OS
Shjdvxv Ehwhloljxqjhq OR2OS

VDS OS
Vduwrulxv OR2OS

VHPD Jurxs V|vwhpv OR
Vl{w OR

Vÿg}xfnhu OS
642452<3 93

Joxq} OR
Khlghoehujhu ]hphqw OS
NLK OR

Nqÿuu0Phfkdqln OR
Qhz0\run Kej1 Jxppl OS

Srqjv ) ]dkq OS
Ukùq0Nolqlnxp OR

VSDU Kdqghov0DJ OR
642452<4 9;

67



111 FRQWLQXDWLRQ WDEOH D1L1

wlph vhulhv ri jhupdq gxdo0fodvv vkduh frpsdqlhv iurp 4<;;04<<:

Gdwh Qxpehu Hqwu| W|sh H{lw W|sh

642452<4 9;

I1 Uhlfkhow OS Zdqghuhu Zhunh FY
Zdowhu Edx OR2OS

642452<5 9<
Khlolw ) Zrhuqhu OR2OS Iulhgulfk Ghfnho WR

Kduwpdqq ) Eudxq WR
\PRV FY

642452<6 9:
Dgroi Dkohuv OS

Hkoheudfkw OS
Iuùkolfk Edx OS

Zhood OR
642452<7 :4

Prhqxv OS Ghxwvfkh Edefrfn FY

QRUGDJ OR2OS QDN Vwr�h FY
642452<8 :4

Phwur 4 OS Dvnr WR
Frpsxghqw OR Ghxwvfkh Ehwhloljxqjhq FY

Elrwhvw OR Ndxikri WR
IPF OS Oxiwkdqvd FY

Jhuu| Zhehu OR Vwxwwjduwhu Krieuçx FY
Yrjw Hohfwurqlf OR Wdunhww Shjxodq FY

IDJ Nxjho�vfkhu FY
642452<9 :3

Ghlqeùfn OR2OS Eoxwkdugw FY

Iuhvhqlxv OR Oh�huv FY2WR
Khqnho OR YN Pÿkohq FY

Pùeho Zdowkhu OR
642452<: :4

WDEOH D1LL1

qxpehu ri gxdo0fodvv vdpsoh frpsdqlhv gxulqj wudglqj gd|v lq 4<;;04<<:

Wlph Qxpehu ri gxdo0fodvv Wlph Qxpehu ri gxdo0fodvv

vkduhv wudghg vkduhv wudghg

60472432;; 73 40472432<6 9;

50462432;< 74 60472432<7 :4

40452432<3 8< 50462432<8 :4

40472432<4 9; 40472432<9 9<

40472432<5 9< 40472432<: :4

Wrwdo 95:
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WDEOH D1LLL1

wlph vhulhv ri glylghqg sd|phqwv wr suhihuhqfh vkduhv iurp 4<;;04<<:

Wkh wdeoh vkrzv wkh shufhqwdjh ri fdvhv lq hdfk |hdu gxulqj wkh vdpsoh shulrg 4<;;04<<: lq zklfk

yrwlqj dqg qrq0yrwlqj suhihuhqfh vkduhv uhfhlyhg gl�huhqwldo dqg lghqwlfdo glylghqgv uhvshfwlyho|1 Wkh

glylghqg sd|phqw wr suhihuhqfh vkduhv fdq h{fhhg wkh glylghqg sd|phqw wr ruglqdu| vkduhv lq wkuhh

fdvhv= 41 suhihuhqfh vkduhv rewdlq dq dgglwlrqdo glylghqg zlwk uhvshfw wr ruglqdu| vkduhv/ gqy
lw
@

g
y

lw
. {lw/ li wkh glylghqg wr ruglqdu| vkduhv h{fhhgv wkh plqlpxp glylghqg/ gy

lw � pl> 51 suhihuhqfh

vkduhv rewdlq wkh fxpxodwhg plqlpxp glylghqg duuhduv iru pruh wkdq rqh |hdu/ gqy
lw
@
S

w
pl/ exw

wkhuh lv lqvx!flhqw sur�w iru ruglqdu| vkduhv wr rewdlq dq lghqwlfdo dprxqw/ l1h1 gy
lw
?
S

w
pl1 61

wkh plqlpxp glylghqg lv sdlg wr suhihuhqfh vkduhv/ gqy
lw

@ pl / exw wkhuh lv lqvx!flhqw sur�w iru
ruglqdu| vkduhv wr rewdlq dq lghqwlfdo dprxqw/ gy

lw
? plw1 Erwk fodvvhv ri vkduhv uhfhlyh wkh vdph

glylghqgv li 41 wkhuh lv lqvx!flhqw sur�w wr glvwulexwh dq| glylghqgv +gy
lw
@ gqy

lw
@ 3/ dqg 51 li wkhuh

lv qr vwdwxwru| surylvlrq iru dq dgglwlrqdo glylghqg dqg kh glylghqg wr ruglqdu| vkduhv h{fhhgv wkh
plqlpxp glylghqg/ l1h1gy

lw
@ gqy

lw
� pl1 Wkh odvw urz vkrzv wkh dyhudjh gl�huhqwldo glylghqg |lhog lq

idyru ri suhihuhqfh vkduhv lq wkh gl�huhqw fdvhv1



WDEOH D1LY1

uhjlphv iru ydu|lqj dgglwlrqdo glylghqgv

Wkh wdeoh vkrzv wkh vwuxfwxuh ri ydu|lqj dgglwlrqdo glylghqg uhjlphv1 Wkh dgglwlrqdo glylghqg
fdq hlwkhu ghfuhdvh zlwk wkh glylghqg sdlg rq ruglqdu| vkduhv +L1 ghjuhvvlyh dgglwlrqdo glylghqg,
ru lqfuhdvh +LL1 surjuhvvlyh dgglwlrqdo glylghqg,1

Frgh Qdph Qrplqdo vkduh ydoxh Plqlpxp glylghqg

+lq ( ri sdu ydoxh,

+L, Ghjuhvvlyh dgglwlrqdo glylghqg= %&� : %&n��

NVE6 NVE 83 3137
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WDEOH D1Y1

gdwd ghvfulswlrq dqg vrxufhv

Yduldeoh Ghvfulswlrq Vrxufh

Yrwlqj suhplxp Shufhqwdjh glvfrxqw ri ruglqdu| vkduhv Gdwdvwuhdp Lqwhuqdwlrqdo

ryhu suhihuhqfh vkduhv

Pdmrulw| frqwuro Gxpp|@4 li �up lv pdmrulw| frqwuroohg/ Krsshqvwhgw

3 rwkhuzlvh Dnwlhqiÿkuhu 4<;<04<<;

Txdol�hg pdmrulw| Gxpp|@4 li �up lv frqwuroohg zlwk d Krsshqvwhgw

txdol�hg pdmrulw| ri :8(/ 3 rwkhuzlvh Dnwlhqiÿkuhu 4<;<04<<;

Eorfnkroglqj Shufhqwdjh vkduhkroglqj ri suhihuuhg Krsshqvwhgw

ri suhihuuhgv vkduhv e| odujhvw vkduhkroghu ri Dnwlhqiÿkuhu 4<;<04<<;
ruglqdu| vkduhv

Fdslwdo jhdulqj Udwlr ri ghew ryhu wrwdo dvvhwv Dqqxdo uhsruwv

Krsshqvwhgw
Dnwlhqiÿkuhu 4<;<04<<;
Gdwdvwuhdp Lqwhuqdwlrqdo

Frqwuro2Fdvk0 rz Udwlr ri wrwdo htxlw| xqghu frqwuro wr Krsshqvwhgw

zlwk % : f�2D htxlw| lqyhvwphqw lq kroglqj frpsdq| Dnwlhqiÿkuhu 4<<504<<8
+Dvv1= frqwuro lq d vxevlgldu| lv dfklhyhg
zlwk d vkduh vwdnh ri pruh wkdq 58(,

Frqwuro2Fdvk0 rz Udwlr ri wrwdo htxlw| xqghu frqwuro wr Krsshqvwhgw

zlwk




