
Wkh h�hfwv ri Fhqwudo Edqn Dfwlrqv rq wkh Hxur2Groodu

Yrodwlolw|1

Dxuìolh ERXEHOW/ Hvwhooh GDXFK\_dqg Fkulvwhooh OHFRXUWh

Devwudfw

Lq wklv sdshu/ zh lqyhvwljdwh wkh h�hfwv ri wkh Ihghudo Uhvhuyh dqg wkh Exqghvedqn dfwlrqv

rq wkh hxur2groodu yrodwlolw|1 E| fhqwudo edqn dfwlrqv/ zh vshdn derxw wkh lqwhuyhqwlrqv

wkurxjk lqwhuhvw udwh dqg h{fkdqjh udwh srolflhv1 Pruh suhflvho|/ wkh txhvwlrq lv wr whvw wkh

h�hfwv ri wkh dqqrxqfhphqwv ri fkdqjhv lq wkh Exqghvedqn dqg wkh Ihghudo Uhvhuyh lqwhuhvw

udwhv rq wkh kdqg dqg wkh h�hfwv ri shufhlyhg lqwhuyhqwlrqv/ uxprxuv ri lqwhuyhqwlrqv lq wkh

rwkhu kdqg rq wkh hxur2groodu yrodwlolw|1 Ixuwkhupruh/ zh frqvlghu wkh vshhfkhv ri fhqwudo

edqn jrxyhuqruv ru �qdqfh plqlvwhuv dv dq h{fkdqjh udwh srolf| lqvwuxphqw1 Wr wklv dlp/ zh

uho| rq d qhz phdvxuh ri yrodwlolw| lpsolhg e| wkh ILJDUFK prgho wkdw rxwshuirupv wkh

wudglwlrqqdoo| xvhg JDUFK rqh1 Lw lv irxqg wkdw 11111

4 Lqwurgxfwlrq

Wkh ghedwh rq wkh fhqwudo edqnv lqwhuyhqwlrqv h�hfwlyhqhvv dv lqvwuxphqwv ri hfrqrplf srolf| kdv

durxvhg d juhdw lqwhuhvw gxulqj wkh odvw wkluw| |hduv1 Lqwhuyhqlqj lq wkh pdunhw lv d phdq iru

fhqwudo edqnv wr vhqg lqirupdwlrq frqfhuqlqj wkh fxuuhqw dqg ixwxuh srvlwlrqv ri wkh prqhwdu|

WHSHH/ Xqlyhuvlw| ri Hyu|/ Iudqfh1 Hpdlo= erxehoChfr1xqly0hyu|1iu1
_WHDP/ Xqlyhuvlw| ri Sdulv 4/ Sdqwkìrq0Vruerqqh/ Iudqfh1 Hpdlo= hgdxfk|Cxqly0Sdulv41iu1
hFDGUH/ Xqlyhuvlw| ri Olooh 5/ Iudqfh1 Hpdlo= fohfrxuwCpdlovf1xqly0olooh51iu1
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srolf|/ zklfk ohdg wkh djhqwv wr uhfrqvlghu wkhlu h{shfwdwlrqv dqg wkh dprxqw ri prqh| wkh| zlvk

wr krog +Grplqjxh} dqg Iudqnho 4<<6,1 Wklv h�hfw/ xvxdoo| fdoohg wkh vljqdoolqj h�hfw/ vkrxog ohdg

wr pryhphqwv lq h{fkdqjh udwh ohyho dqg yrodwlolw|1 Wklv phdqv wkdw prqhwdu| dqg h{fkdqjh udwh

srolflhv duh lqwlpdwho| olqnhg1

D juhdw qxpehu ri vwxglhv kdyh ehhq pdgh lq rughu wr dqdo|}h wkh h�hfwlyhqhvv ri lqwhuyhqwlrqv

dv lqvwuxphqwv ri h{fkdqjh udwh srolflhv1 Zkhq lqwhuyhqwlrqv duh vwhulol}hg 0 zklfk phdqv wkdw

wkdw wkh prqh| vxsso| vwd| xqfkdqjhg 0 wkh| frxog eh frqvlghuhg dv dq dgglwlrqdo hfrqrplf

srolf| lqvwuxphqw/ luuhvshfwlyh ri prqhwdu| srolflhv1 Rq wkh frqwudu|/ jlyhq wkdw xqvwhulol}hg

lqwhuyhqwlrqv pryh sursruwlrqdwho| wkh prqhwdu| edvh/ wkh| duh olqnhg zlwk prqhwdu| srolflhv1 Lq

wkh hpslulfdo olwhudwxuh/ wzr dssurdfkhv kdyh ehhq dgrswhg wr dqdo|}h wkh h�hfwv ri fhqwudo edqn

lqwhuyhqwlrqv rq h{fkdqjh udwh yrodwlolw|1 Wkh �uvw dssurdfk irfxvhv rq h{fkdqjh udwh yrodwlolw|

h{shfwdwlrq1 Iru lqvwdqfh/ d xvxdo vwudwhj| pdnhv xvh ri phdvxuhv ri h{shfwhg yrodwlolw| ghulyhg

iurp rswlrq sulfhv +Erqvhu0Qhdo dqg Wdqqhu 4<<9/ Jdodwl dqg Pholfn 4<<</ Ehlqh 5334/ Gdxfk|

5334,1 Wkh vhfrqg dssurdfk uholhv rq dq h{ srvw phdvxuh ri h{fkdqjh udwh yrodwlolw| zklfk lv gudzq

iurp hfrqrphwulf prghov doorzlqj wkh yduldqfh wr fkdqjh ryhu wlph +Edloolh dqg Kxpsdjh 4<<5/

Frqqro| dqg Wd|oru 4<<7/ Edloolh dqg Rvwhuehuj 4<<:d/e/ Djxlodu dqg Q|gkdo 4<<;/ Grplqjxh}

4<<;/ Ehlqh/ Eìqdvv|0Txìuì dqg Ohfrxuw 5334,1 Wkh pdlq �qglqjv ri wkh olwhudwxuh hpskdvl}h

jhqhudoo| d vljql�fdqw lqfuhdvh ri yrodwlolw| lqgxfhg e| wkh iruhljq h{fkdqjh udwh lqwhuyhqwlrqv1

Lq wkh vdph zd|/ rwkhu hpslulfdo vwxglhv kdyh wulhg wr dqdo|}h wkh lpsdfw ri prqhwdu| srolflhv

rq wkh vkruw uxq h{fkdqjh udwh yrodwlolw|1 Wkh remhfwlyh zdv wr ghwhuplqh zkhwkhu lqwhuhvw udwh

pryhphqwv ohdg wr d uhgxfwlrq lq iruhljq h{fkdqjh pdunhw whqvlrqv1 Wkhvh vwxglhv frqfoxghg iru

wkh prvw sduw wkdw lqwhuhvw udwhv dqqrxqfhphqwv duh dvvrfldwhg zlwk lqfuhdvhv lq h{fkdqjh udwh

yrodwlolw| +Errwk hw do1 5333/ Erxeho/ Odxuhqw hw Ohfrxuw 5334,1

Wkh remhfw ri wkh sdshu lv wr h{dplqh wkh lpsdfw ri wkh Exqghvedqn dqg wkh Ihghudo Uhvhuyh

srolf| dfwlrqv rq wkh vkruw uxq g|qdplfv ri wkh Ghxwvfkpdun +ehiruh 4<<<, dqg wkh Hxur +diwhu
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4<<<, lq whupv ri groodu XV +ghqrwhg GHP2XVG dqg HXU2XVG khuhdiwhu,1 Zh xvh elodwhudo

Jhupdq pdun h{fkdqjh udwhv ehfdxvh wkh Exqghvedqn kdv riwhq ehhq frqvlghuhg dv wkh fhqwudo

edqn ri wkh Hxurshdq Xqlrq sulru wkh lqwurgxfwlrq ri wkh Hxur1 E| fhqwudo edqn dfwlrqv/ zh phdq

lqwhuyhqwlrqv wkurxjk lqwhuhvw udwh dqg h{fkdqjh udwh srolflhv1 Pruh suhflvho|/ zh whvw wkh h�hfwv

ri wkh Exqghvedqn dqg wkh Ihghudo Uhvhuyh dqqrxqfhphqwv ri fkdqjhv lq lqwhuhvw udwhv rq wkh

�uvw kdqg dqg wkh h�hfwv ri shufhlyhg lqwhuyhqwlrqv rq wkh rwkhu kdqg/ rq wkh HXU2XVG gdlo|

yrodwlolw|1 Zh xvh uhsruwhg lqwhuyhqwlrq uxprxuv wr glvwljklvk dqwlflsdwhg lqwhuyhqwlrqv iurp qrq

dqwlflsdwhg rqhv1 Ixuwkhupruh/ zh frqvlghu wkh vshhfkhv ri fhqwudo edqn jryhuqruv dqg plqlvwhuv

ri �qdqfh dv dqrwkhu h{fkdqjh udwh srolf| lqvwuxphqw1

Wr wklv dlp/ zh uho| rq d qhz phdvxuh ri yrodwlolw| ghulyhg iurp wkh ILJDUFK prgho lqwur0

gxfhg e| Edloolh/ Eroohuvohy dqg Plnnhovhq +4<<9, wkdw rxwshuirupv wkh wudglwlrqdoo| xvhg JDUFK

rqh1 Wklv prgho lpsolhv d �qlwh shuvlvwhqfh ri yrodwlolw| vkrfnv/ zkloh wkhuh lv qr shuvlvwhqfh lq

wkh JDUFK iudphzrun4 1

Wkh shulrg zh h{dplqh lv Mdqxdu| 4<<5 wkurxjk Mdqxdu| 53341 Lw lqfoxghv erwk wkh ehjlqqlqj

ri wkh H1U1P1 fulvlv/ lq 4<<5/ dqg wkh shulrg ri wkh Hxurshdq Fhqwudo Edqn juhdw dfwlylw| lq

wkh pdwwhu ri h{fkdqjh udwh lqwhuyhqwlrqv dw wkh hqg ri 53331 Dv d pdwwhu ri idfw/ rq wkh 55qg

Vhswhpehu 5333/ wkh H1F1E1 lqwhuyhqhg lq frqfhuw zlwk wkh Ihghudo Uhvhuyh/ wkh Edqn ri Mdsdq

dqg wkh Edqn ri Hqjodqg dlplqj dw vxssruwlqj wkh Hxurshdq vlqjoh fxuuhqf|1 Lq wkh ehjlqqlqj ri

qryhpehu 5333/ wkh HFE lqwhuyhqhg djdlq lq wkh vdph jrdo exw xqlodwhudoo|1 Gxulqj wklv shulrg/

dqg hvshfldoo| vlqfh wkh eluwk ri wkh Hxur/ pdq| lqwhuyhqwlrq uxprxuv kdyh durxvhg lq wkh pdunhw/

zlwkrxw ehlqj qhfhvvdu| iroorzhg e| dfwxdo lqwhuyhqwlrqv1

Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 ghwdlov wkh w|shv ri h{fkdqjh pdunhw dfwlrqv e|

fhqwudo edqnv1 Vhfwlrq 6 uhfdoov wkh whfkqlfdo edfnjurxqg ri wkh ILJDUFK prgho1 Vhfwlrq 7

4Pruhryhu/ Ehlqh/ Eìqdvv|0Txìuì dqg Ohfrxuw +5334, vkrz wkdw wkh wudglwlrqdo JDUFK hvwlpdwlrqv xvhg lq wkh
olwhudwxuh whqg wr xqghuhvwlpdwh wkh h�hfwv ri fhqwudo edqn lqwhuyhqwlrqv rq wkh h{ srvw yrodwlolw| ri h{fkdqjh udwhv1
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suhvhqwv wkh gdwd1 Vhfwlrq 8 uhsruwv wkh hpslulfdo uhvxowv dqg dgglwlrqdo whvwv dlplqj wr dvvhvvlqj

wkh urexvwqhvv ri wkh uhvxowv1

5 Wkh w|shv ri h{fkdqjh pdunhw lqwhuyhqwlrqv e| fhqwudo

edqnv

514 Lqwhuyhqwlrqv wkurxjk lqwhuhvw udwh srolf|

Wkh prqhwdu| srolf| vwdqfh fdq eh gh�qhg e| wkh ohyho ri wkh rshudwlqj wdujhw/ xvxdoo| wkh

prqh| pdunhw ryhuqljkw udwh1 Krzhyhu/ vxfk rshudwlqj wdujhwv duh qrw dozd|v dqqrxqfhg dqg

wkh prqhwdu| srolf| vwdqfh kdv wr eh lqihuuhg iurp d vhw ri fhqwudo edqn dfwlrqv +iru h{dpsoh/

frqvlvwlqj ri irupdo vwdwhphqwv,1 Lq wklv sdshu/ dq| fhqwudo edqn dfwlrq wkdw srwhqwldoo| frqyh|v

lqirupdwlrq lq wkh pdunhw derxw wkh vwdqfh ri fxuuhqw ru ixwxuh prqhwdu| srolflhv zloo eh fodvvl�hg

dv d srolf| vljqdo1

Iluvwo|/ zh ghvfuleh wkh srolf| vljqdov lvvxhg e| wkh Erdug ri Jryhuqruv ri wkh XV Ihghudo

Uhvhuyh V|vwhp +Ihg, dqg vhfrqgo| wkh srolf| vljqdov lvvxhg e| wkh Ghxwvfkh Exqghvedqn +dqg

diwhu Mdqxdu| 4/ 4<<< wkh HFE,1

Wkh nh| yduldeoh lq XV prqhwdu| srolf| lv wkh Ihghudo Ixqgv udwh1 Wkh Ihg lq xhqfhv lw

wkurxjk gluhfw rshq pdunhw sxufkdvhv dqg vdohv ri XV jryhuqphqw vhfxulwlhv1 Wkh Ihg Ixqgv udwh

lv uhjdughg dv wkh prvw xvhixo lqglfdwru ri wkh vwdqfh ri wkh Ihghudo Uhvhuyh srolf|1 Wkh Glvfrxqw

udwh lv dovr d nh| lqwhuhvw udwh/ dowkrxjk lwv lpsruwdqfh kdv ehhq ghfolqlqj ryhu wlph1 Lw lv wkh rqo|

lqwhuhvw udwh wkdw wkh Ihg irupdoo| dgplwv wr frqwuroolqj1 Wkxv/ fkdqjhv lq wkh Glvfrxqw udwh duh

sduwlfxoduo| vwurqj vwdwhphqwv derxw wkh Ihg*v lqwhqwlrqv1 Wkh Ihg*v srolf| uhjduglqj rshq pdunhw

rshudwlrqv lv ghflghg e| wkh Ihghudo Rshq Pdunhw Frpplwwhh +IRPF,1 Glvfrxqw udwh fkdqjhv duh
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lqlwldwhg e| wkh uhjlrqdo Uhvhuyh Edqnv dqg dssuryhg e| wkh Ihghudo Uhvhuyh Erdug1 Dowkrxjk

wkh irupdo ghflvlrq surfhgxuhv iru wkh wzr lqvwuxphqwv gl�hu voljkwo|/ wkh shrsoh lqyroyhg lq wkh

surfhvv duh wkh vdph1 Wkxv/ lw lv uhdvrqdeo| vdih wr dvvxph 0 dqg pdunhw sduwlflsdqwv xvxdoo| gr vr

0 wkdw Ihghudo Uhvhuyh prqhwdu| srolf| lv ghflghg dw IRPF phhwlqjv1 Ixuwhupruh/ hyhu| dfwxdo

fkdqjh lq lqwhuhvw udwhv kdyh rffxuhg dw wkh hqg ri wkhvh phhwlqjv1Wkhuh duh ; phhwlqjv shu |hdu

ri wkh IRPF1

Xqwlo wkh hqg ri 4<<6/ IRPF ghflvlrqv zhuh rqo| glvforvhg rq Iulgd|v/ pdq| zhhnv diwhu wkh

phhwlqj5 1 Glvfrxqw udwh fkdqjhv zhuh irupdoo| dqqrxqfhg e| suhvv uhohdvhv zkhq wkh| ehfrph

h�hfwlyh/ exw fkdqjhv lq wkh Ihg Ixqgv udwh wdujhw zhuh qrw1 Wkh nh| srolf| vljqdov zhuh wkh Ihg*v

rshq pdunhw rshudwlrqv/ hvshfldoo| rq wkh gd|v iroorzlqj IRPF phhwlqjv1 Vlqfh 4<<7 +Iheuxdu|,/

IRPF ghflvlrqv kdyh ehhq dqqrxqfhg dw wkh hqg ri wkh phhwlqjv wkurxjk irupdo vwdwhphqwv6 1

Wkhvh vwdwhphqwv uhsuhvhqw wkh ixqgdphqwdo srolf| vljqdo vhqw e| wkh IHG1 Dq| fkdqjh lq wkh

vwdqfh ri wkh prqhwdu| srolf| lv dqqrxqfhg rq wkh vdph gd| lw lv pdgh wkurxjk d vwdwhphqw1

Wkh nh| yduldeoh lq wkh gdlo| pdqdjhphqw ri Jhupdq prqhwdu| srolf| lv wkh gd|0wr0gd| prqh|

pdunhw udwh1 Wkh Exqghvedqn gluhfwo| lq xhqfhv lw e| frqwuroolqj d vhw ri nh| lqwhuhvw udwhv1

Lqghhg/ wkh gd|0wr0gd| prqh| pdunhw udwh lv nhsw zlwklq d edqg= wkh fhlolqj ehlqj wkh Orpedug

dqg wkh  rru ehlqj wkh Glvfrxqw udwh1 Krzhyhu/ wkh prqh| pdunhw udwh vhogrp uhdfkhv hlwkhu ri

wkh hgjhv ri wkh edqg1 Lw whqgv wr iroorz wkh udwh ri wkh prvw uhfhqw zhhno| vhfxulwlhv uhsxufkdvh

djuhhphqwv +uhsr, whqghu/ zklfk pdnhv wkh Uhsr udwh wkh nh| rshudwlqj udwh iru wkh Exqghvedqn1

Frqvhtxhqwo|/ wkh Uhsr udwh lv wkh nh| rshudwlqj udwh/ exw wkh Orpedug dqg wkh Glvfrxqw udwhv

duh dovr yhu| lpsruwdqw/ ehfdxvh wkh| kljkoljkwv wkh edvlf vwdqfh ri wkh Exqghvedqn*v prqhwdu|

srolf|1

5Wkh ghod| zdvri derxw vl{ zhhnv1
6Zkhq qr fkdqjh lv pdgh dw d phhwlqj/ wkh IRPF zloo qrupdoo| mxvw dqqrxqfh zkhq wkh phhwlqj hqghg dqg

wkdw wkhuh duh qr ixuwkhu dqqrxqfhphqwv1
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Prqhwdu| srolf| ghflvlrqv duh pdgh e| wkh Exqghvedqn frxqflo1 Wkh frxqflo phhwv hyhu|

Wkxuvgd|v7 1 Fkdqjhv lq wkh Orpedug ru Glvfrxqw udwhv duh dqqrxqfhg dw d qhzv frqihuhqfh ru

e| suhvv uhohdvh diwhu wkh frxqflo phhwlqj1 Wkh dqqrxqfhphqw ri wkh whupv ri wkh zhhno| uhsr lv

xvxdoo| pdgh hdfk Wxhvgd| zlwk wkh uhvxowv ri wkh whqghu ehlqj dqqrxqfhg rq wkh Zhgqhvgd|1

515 Lqwhuyhqwlrqv wkurxjk h{fkdqjh udwh srolf|

Iruhljq h{fkdqjh pdunhw lqwhuyhqwlrq lv dq| wudqvdfwlrq ru dqqrxqfhphqw e| dq r!fldo djhqw ri

d jryhuqphqw dlplqj dw lq xhqflqj wkh ydoxh ri dq h{fkdqjh udwh1 Wkh remhfwlyh ri h{fkdqjh udwh

srolflhv ri wkh pdmru fhqwudo edqnv kdyh fkdqjhg wkurxjk wlph1 Lq wkh 4<;8*v/ wkh Sod}d Djuhhphqw

surprwhg fhqwudo edqn frrshudwlrq lq rughu wr lqgxfh d vkdus ghsuhfldwlrq ri wkh XV groodu1 Lq

4<;:/ wkh Orxyuh Djuhhphqw irfxvhg rq holplqdwlqj h{fhvv h{fkdqjh udwh yrodwlolw|1 Vlqfh wkhq/

wkh pdmru fhqwudo edqn lqwhuyhqwlrqv kdyh ehhq frqfhuwhg1 Pruh uhfhqwo|/ gluhfw lqwhuyhqwlrqv

ghflghg dw d hxurshdq ohyho dlphg dw olplwlqj wkh vkdus ghsuhfldwlrq ri wkh Hxur djdlqvw wkh pdmru

fxuuhqflhv +wkh XVG dqg wkh Mdsdqhvh |hq, dqg/ wr d ohvvhu h{whqw wr uhgxfh lwv uhodwlyho| kljk

yrodwlolw|1

Wkh hfrqrplf wkhru| lghqwl�hv wkuhh pdmru fkdqqhov e| zklfk wkh lqwhuyhqwlrqv fdq lq xhqfh

wkh h{fkdqjh udwh1 Wkh �uvw lv wkh prqhwdu| fkdqqho dqg lqyroyhv xqvwhulolvhg iruhljq h{fkdqjh

lqwhuyhqwlrqv1 Lq prqhwdu| prghov ri h{fkdqjh udwh ghwhuplqdwlrq/ li sxufkdvhv +ru vdohv, ri iruhljq

fxuuhqf| dvvhwv duh qrw dffrpsdqlhg e| vdohv +sxufkdvhv, ri grphvwlf fxuuhqf| dvvhwv e| wkh fhqwudo

edqn/ wkhvh rshudwlrqv vkrxog prgli| wkh uhodwlyh txdqwlwlhv ri grphvwlf dqg iruhljq fxuuhqflhv lq

flufxodwlrq dqg/ khqfh/ wkh sdulw| ehwzhhq wkh wzr fxuuhqflhv1 Krzhyhu/ fhqwudo edqnv olnh wkh Ihg

dqg wkh Exqghvedqn jhqhudoo| vwhulol}h ixoo| dqg dxwrpdwlfdoo| wkhlu lqwhuyhqwlrq rshudwlrqv rq d

gdlo| edvlv1

Wkh vhfrqg lv wkh sruwirolr fkdqqho/ wkurxjk zklfk vwhulol}hg lqwhuyhqwlrqv fkdqjh wkh fxuuhqf|

7Wkhud duh vrph h{fhswlrqv wr wklv uxoh odlnh Fkulvwpdv ru Hdvwhu krolgd|v1
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ghqrplqdwlrq ri uhodwlyh dvvhwv vxssolhv/ dqg wkhuhe| h{fkdqjh ulvn suhplxpv li dvvhwv duh lpshuihfw

vxevwlwxwhv1 Krzhyhu/ h{fhsw iru Grplqjxh} dqg Iudqnho +4<<6,/ hpslulfdo vwxglhv �qg qr hylghqfh

wkdw lqwhuyhqwlrq dowhuv h{fkdqjh udwh ohyhov wkurxjk d sruwirolr0edodqfh fkdqqho +Hglvrq 4<<6,1

Wkh wklug fkdqqho rshudwhv wkurxjk wkh vljqdoolqj h�hfw lqgxfhg e| lqwhuyhqwlrq/ wkurxjk zklfk

lqwhuyhqwlrqv duh frqvlghuhg dv d qhz lqirupdwlrq1 Wkh| pd| uhyhdo wr wkh pdunhw wkh fhqwudo

edqn*v lqwhqwlrqv wr frxqwhu h{fkdqjh pryhphqwv ru vljqdo qhzv ri d srwhqwldo srolf| fkdqjh1

Zkhq d fhqwudo edqn lqwhuyhqhv rq wkh h{fkdqjh pdunhw/ lw frqyh|v wr wkh pdunhw d vljqdoolqj

h�hfw zklfk lqglfdwhv iru h{dpsoh d fkdqjh lq wkh ixwxuh prqhwdu| srolf| ru rwkhuv hfrqrplf

srolflhv vxvfhswleoh wr d�hfw wkh dfwxdo h{fkdqjh udwh ydoxh1 Ixuwkhupruh/ wkh h�hfw rq h{fkdqjh

udwh yrodwlolw| zloo ghshqg rq zkhwkhu wkh vljqdo vhqw e| wkh fhqwudo edqn zloo eh dpeljxrxv ru

qrw1 Li wklv vljqdo lv dpeljxrxv/ vxfk dq lqwhuyhqwlrq +ru lqwhuyhqwlrq dqqrxqfhphqw, zloo lqfuhdvh

xqfhuwdlqw|/ uhvxowlqj lq kljkhu yrodwlolw|> e| frqwudvw/ li wkh remhfwlyh ri wkh rshudwlrq lv fohduo|

xqghuvwrrg e| pdunhw sduwlflsdqwv/ wkh h�hfw rq yrodwlolw| pd| eh gl�huhqw +Grplqjxh} 4<<;,1

Wkhuh lv d jhqhudo frqvhqvxv wkdw fhqwudo edqn lqwhuyhqwlrqv/ exw iru frqvlghudeoh dprxqwv/

zloo kdyh d olplwhg lpsdfw rq h{fkdqjh udwhv +yrodwlolw|, e| wkh sruwirolr h�hfw dqg wkdw wkh pdmru

fkdqqho lv wkh vljqdoolqj h�hfw18 Wklv vxjjhvwv wkdw wkh lqwhuyhqwlrqv uhdolvhg lq frqfhuw ehwzhhq

prqhwdu| dxwkrulwlhv 0 l1h1 wzr ru vhyhudo fhqwudo edqnv lqwhuyhqh lq idyru +ru djdlqvw, wkh vdph

fxuuhqf| 0 vkrxog eh pruh h�hfwlyh wkdw xqlodwhudo lqwhuyhqwlrqv1

516 Lqwhuyhqwlrqv wkurxjk vshhfkhv ri fhqwudo edqn jryhuqruv dqg �0

qdqfh plqlvwhuv

Wr wklv srlqw/ zh kdyh suhvhqwhg txdqwlwdwlyh fhqwudo edqn lqwhuyhqwlrq wrrov1 Lqghhg/ e| fkdqjlqj

hlwkhu wkh ohyho ri iruhljq h{fkdqjh uhvhuyhv/ ru wkh ohyho ri wkh prqhwdu| edvh/ fhqwudo edqnv kdyh

8Wkh lqwhuyhqwlrqv dprxqwv/ zklfk frxog dsshdu frqvlghudeoh/ duh lq idfw h{wuhpho| vpdoo zkhq frpsduhg wr
wkh wrwdo gdlo| dfwlylw| lq wkh iruhljq h{fkdqjh pdunhw/ zklfk dprxqwhg wr '933eq lq Dsulo 4<;< dqg wr '4833eq
lq Dsulo 4<<; +ELV/ 4<<<,1

:



wulhg wr fkdqjh h{fkdqjh udwhv g|qdplfv1 Wkrvh lqwhuyhqwlrqv duh vwulfwo| phdvxudeoh/ surylghg

wkdw gdwd duh dydlodeoh1 Wkh h�hfw ri wkrvh dfwlrqv kdv ehhq suhvhqwhg lq whupv ri wuhh fkdqqhov/

dprqj zklfk wzr kdyh dq lpsdfw rq h{fkdqjh udwhv ehfdxvh ri txdqwlwdwlyh uhdvrqv 0 uhodwlyh

pryhphqwv ehwzhhq vwrfnv ru  x{1 Krzhyhu wkh vljqdoolqj fkdqqho/ prvwo| uhwdlqhg lq fxuuhqw

olwhudwxuh/ vkrxog lq xhqfh h{fkdqjh udwhv lq d txdolwdwlyh zd|1

Dqrwkhu wrro xvhg e| dxwkrulwlhv wr dfw lq wkh iruhljq h{fkdqjh pdunhwlv r!fldo vshhfkhv1

Wklv lqvwuxphqw lv hvvhqwldo/ jlyhq wkdw lw fdq eh xvhg hlwkhu lq frruglqdwlrq zlwk txdqwlwdwlyh

lqwhuyhqwlrqv lq rughu wr suhflvh wkhlu jrdo/ ru dorqh dlplqj dw lqiruplqj wkh pdunhw1 Wkhuhiruh/

r!fldo vshhfkhv hqdeohv wr hydoxdwh li h{solflw ru lpsolflw h{fkdqjh udwh srolflhv duh dpeljxrxv

ru qrw1 Ixuwkhupruh/ zkhq duh h{kdxvwlyh dqg fohdu/ r!fldo vshhfkhv lv d phdq iru dxwkrulwlhv

wr lpsuryh wudqvsduhqf|1Wklv lv ri juhdw lpsruwdqfh/ jlyhq wkdw wudqvsduhqf| fdq uhgxfh wkh

lq dwlrqdu| eldv/ jlyh fhqwudo edqnv juhdwhu  h{lelolw| wr uhvsrqg wr vkrfnv lq wkh hfrqrp|/ dqg

pdnhv lw hdvlhu iru wkrvh lqvwlwxwlrqv wr exlog uhsxwdwlrq +Jhuddwv/ 5334,1

Dowkrxjk wklv qhz yduldeoh kdv qhyhu ehhq whvwhg hpslulfdoo| ehfdxvh ri wkh gl!fxow| wr froohfw

vxfk gdwd dqg ri lwv txdolwdwlyh qdwxuh/ wkhuh lv d jhqhudo frqvhqvxv wkdw vshhfkhv frqfhuqlqj d

vshfl�f srolf| vkrxog lq xhqfh dw ohdvw pdunhw xqfhuwdlqw|1 Lq dgglwlrq/ r!fldo vshhfkhv pljkw eh

pruh h!flhqwv zkhq wkh| duh pdgh e| wkh plqlpxp ri vshhnhuv/ qrw wrr qxphurxv exw h{kdxvwlyh

hqrxjk/ dqg fohduBB1

Lq wkh Xqlwhg Vwdwhv/ zkhuh wkh prqhwdu| srolf| lv yrwhg e| wkh IRPF/ zkloh wkh h{fkdqjh

udwh srolf| lv wkh Wuhdvxu|*v frqfhuq/ vshhfkhv vkrxog eh fohduo| shufhlyhg e| wkh iruhljq h{fkdqjh

pdunhw rshudwruv1 Lqghhg/ wkh Ihghudo Uhvhuyh fkdlupdq vshhfkhv zrxog lqirup wkh pdunhw rq

lqwhuhvw udwh ohyhov/ zkloh wkh Wuhdvxu| Vhfuhwdu| vshhfkhv zrxog lqirup rq h{fkdqjh uhvhuyh ohyhov1

Lq Jhupdq|/ xqwlo 4<<</ prqhwdu| srolflhv zhuh ghflghg e| wkh Exqghvedqn h{hfxwlyh frxqflo1

Wkhuh kdv qhyhu ehhq h{solflw h{fkdqjh udwh srolflhv frqfhuqlqj wkh XVG2GHP vlqfh 4<:6/ h{fhsw

dq lpsolflw wdujhw xqghu wkh Hxurshdq Prqhwd| V|vwhp1 Exw diwhu wkh euhdngrzq ri wkh HPV/ lq

;



4<<5/ wkh ghxwvfpdun kdyh iuhho|  rdwhg djdlqvw wkh groodu1 Vlqfh 4<<</ wkh XHP prqhwdu| srolf|

lv frqvwudlqhg e| wkh Pddvwulfkw Wuhdw| dqg ghflghg e| wkh VHEF/ zkloh h{fkdqjh udwh srolf|

grhvq*w h{lvw1 Frqvhtxhqwo|/ zkloh wkhuh vkrxog eh d fohdu vsrnhvpdq ri wkh prqhwdu| srolf|/

wkhuh lv qrqh iru wkh h{fkdqjh udwh srolf|1 Dfwxdoo|/ zh vhh wkdw hyhq iru wkh prqhwdu| srolf|

wkhuh lv qr fohdu vsrnhvpdq/ jlyhq wkh qxpehu ri hxurshdq r!fldo fhqwudo edqnhuv glvdjuhhlqj

zlwk hdfk rwkhu lq wkh VHEF1 Pruhryhu/ qrw rqo| wkh HFE jryhuqruv dqg wkh qdwlrdqo fhqwudo

edqnhuv/ xw dovr wkh plqlvwhuv ri �qdqfh h{suhvv wkhlu rslqlrq frqfhuqlqj h{fkdqjh udwhv/ wr vxfk d

srlqw wkdw qrere| uhdoo| nqrzv zkr pxvw eh olvwhqhg1 Wrr pdq| yrlfhv/ iurp wrr pdq| lqvwlwxwlrqv

pljkw lqfuhdvh pdunhw xqfhuwdlqw|1

6 Phdvxulqj h{fkdqjh udwh yrodwlolw|

614 Wkh ILJDUFK prgho

Zh whvw zkhwkhu prqhwdu| dqg h{fkdqjh udwh srolflhv ri wkh Exqghvedqn dqg wkh Ihghudo Uhvhuyh

d�hfw wkh yrodwlolw| ri gdlo| GHP2XVG +ehiruh 4<<<, dqg HXU2XVG +diwhu 4<<<, h{fkdqjh udwhv19

Rxu ixoo lqyhvwljdwlrq shulrg udqjhv iurp Mdqxdu| 4<<5 wr Ghfhpehu 53331 Frqwudvwlqj wkh h{lvwlqj

olwhudwxuh: / wkh frqglwlrqdo yduldqfh lv prghoohg dv d ILJDUFK +4> g> 4,1 Rxu wzr0htxdwlrqv prgho

lv wkxv zulwwhq dv; =
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9Plg udwhv txrwhg uhvshfwlyho| rq wkh Iudqniruw pdunhw dw 5=33 sp1 Vrxufh= BBB
:Dowkrxjk wkh sxusrvh lv txlwh gl�huhqw +wkh dqdo|vlv ghdov zlwk wkh iruzdug ulvn suhplxp dqg qr h�hfw rq

yrodwlolw| lv frqvlghuhg,/ Edloolh dqg Rvwhuehuj +4<<;, dovr frpelqh fhqwudo edqn lqwhuyhqwlrqv dqg ILJDUFK
lqqrydwlrqv1

;Wkh PD whup fdswxuhg e| wkh �� sdudphwhu lq wkh vnhgdvwlf ixqfwlrq zloo eh gursshg rxw zkhq lw lv lqvljql�fdqw1
Lq wklv fdvh/ wkh edvlf prgho uhgxfhv wr d ILJDUFK +�c _c f�1
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zkhuh uw @ 433 oq+Vw@Vw�4, lv wkh qrplqdo h{fkdqjh udwh yduldwlrq +h{suhvvhg lq shufhqwdjh, zlwk

Vw wkh qrplqdo h{fkdqjh udwh lq ohyho +qxpehu ri GHP ru HXU shu XVG,> � lv wkh +xqfrqglwlrqdo,

phdq ri wkh surfhvv/ 
w lv wkh lqirupdwlrq vhw dw wlph w/ � lv wkh frqglwlrqdo glvwulexwlrq/ O lv

wkh odj rshudwru dqg $ @ $3^4 � �4O`
�41< �> d

3

/ e
3

> f
3

> $> �4> !4 dqg g duh sdudphwhuv wr eh hvwl0

pdwhg zlwk g ehlqj wkh iudfwlrqdo lqwhjudwlrq sdudphwhu +frpsulvhg ehwzhhq 3 dqg 4,1 Gw lv dq

h{sodqdwru| yduldeoh fdswxulqj wkh gdlo| h�hfwv dqg {w dq h{sodqdwru| yduldeoh zklfk uhsuhvhqwv

wkh fhqwudo edqn lqwhuyhqwlrqv dqqrxqfhphqwv dqg uxpruv/ wkh lqwhuhvw udwhv fkdqjhv dqqrxqfh0

phqwv dqg wkh vshhfkhv ri fhqwudo edqn jryhuqruv ru �qdqfh plqlvwhuv1 m{wm uhihuv wr wkh devroxwh

ydoxh ri {w1 Wkhvh yduldeohv zloo eh gh�qhg pruh suhflvho| ehorz1 Htxdwlrq +4, uhsuhvhqwv wkh

phdq htxdwlrq zlwk gdlo| h�hfwv43 / zkhuhdv htxdwlrq +5, lv wkh ILJDUFK vshfl�fdwlrq ghyhorshg

e| Edloolh/ Eroohuvohy hw Plnnhovhq +4<<9,144 Wkh frqglwlrqdo yduldqfh ghvfulehg lq +5, pd| eh

jhqhudol}hg wr kljkhu DU dqg PD rughuv exw qhfhvvdu| dqg vx!flhqw frqglwlrqv wr hqvxuh wkh

yduldqfh wr eh srvlwlyh duh pxfk pruh gl!fxow wr ghulyh145

Lqwhuhvwlqjo|/ wkh ILJDUFK+4> g> 4, prgho qhvwv wkh JDUFK+4/4, prgho +Eroohuvohy 4<;9, iru

g @ 3 dqg wkh LJDUFK prgho +Hqjoh dqg Eroohuvohy 4<;9, iru g @ 41 Dv dgyrfdwhg e| Edloolh/

Eroohuvohy dqg Plnnhovhq +4<<9,/ wkh LJDUFK surfhvv pd| eh vhhq dv wrr uhvwulfwlyh dv lw lpsolhv

lq�qlwh shuvlvwhqfh ri d yrodwlolw| vkrfn1 Vxfk d g|qdplfv lv qrw frqvlvwhqw zlwk vw|olvhg idfwv1 E|

frqwudvw/ iru 3 ? g ? 4/ wkh ILJDUFK prgho lpsolhv d orqj0phpru| ehkdylru dqg d vorz udwh ri

ghfd| diwhu d yrodwlolw| vkrfn146

Iroorzlqj Edloolh dqg Eroohuvohy +4<;<, dqg Kvlhk +4<;<, dprqj rwkhuv/ zh lqfoxgh d gxpp|

<Qrwlfh wkdw /� lv wkh xqfrqglwlrqdo yduldqfh lq wkh JDUFK prgho1
43Zh kdyh whvwhg e| phdqv ri wkh Vfkzdu} Ed|hvldq fulwhulrq +qrw uhsruwhg khuh wr vdyh sodfh, wkh lqwurgxfwlrq

ri d �uvw PD frpsrqhqw exw lw glg qrw wxuq rxw wr eh vxssruwhg e| wkh gdwd1 Doorzlqj iru dq DU+4, whup ohdgv
wr idluo| vlplodu uhvxowv1

44Zh kdyh whvwhg wrr wr wkh dowhuqdwlyh sdudphwhul}dwlrq ri wkh ILJDUFK prgho sursrvhg e| Eroohuvohy dqg
Plnnhovhq +4<<9, dqg Fkxqj +4<<<,=

j2
|
' / n

q
�3 d�3 q

�
uo3� E�3 �

�
u� d�3 uo_

r
E"2
|
3 S

3

(| 3 s
3

�%|�� n S
3

(| n s
3

�%|� �

Wkh hvwlpdwlrq ri wklv odvw prgho +uhvxowv duh dydlodeoh xsrq uhtxhvw, |lhogv lghqwlfdo uhvxowv/ h{fhsw iru /�
45Vhh Edloolh/ Eroohuvohy dqg Plnnhovhq +4<<9, rq wklv srlqw1
46Wr ixoo| xqghuvwdqg wkh gl�huhqw g|qdplf surshuwlhv lpsolhg e| wkh ILJDUFK prgho/ vhh Ehlqh/ Eìqdvv|0Txìuì

dqg Ohfrxuw +5334,1
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yduldeoh Gw lq erwk wkh phdq dqg wkh yduldqfh htxdwlrqv lq rughu wr dffrxqw iru gdlo| h�hfwv1

Lqghhg/ lw kdv ehhq vkrzq wkdw gdlo| h{fkdqjh udwh yduldwlrqv dqg yrodwlolwlhv riwhq ghshqg rq

wkh gd| ri wkh zhhn +vhh Kvlhk 4<;<,1 Krzhyhu/ vlqfh wkh hvwlpdwlrq ri wkh ILJDUFK prgho

uhtxluhv d sduvlprqlrxv vwuxfwxuh/ zh iroorz Eroohuvohy dqg Plnnhovhq +4<<;, dqg Ehlqh/ Odxuhqw

dqg Ohfrxuw +5333, lq xvlqj d vlpsoh vshfl�fdwlrq wkdw wxuqv rxw wr pdwfk uhodwlyho| zhoo wkh gdwd1

Khqfh/ zh kdyh =

G�w @

�
G4>w > G5>w

�
+6,

zkhuh G4>w dqg G5>w vwdqg iru wkh qxpehu ri ydfdwlrq gd|v uhvshfwlyho| ehiruh dqg diwhu gd| w1

Zh gursshg rxw G4>w dqg2ru G5>w zkhq qrq vljql�fdqw wr nhhs wkh vshfl�fdwlrq dv sduvlprqlrxv

dv srvvleoh1

Olnh iru wkh JDUFK prgho/ wkh hvwlpdwlrq ri wkh ILJDUFK prgho uholhv rq wkh txdvl pd{0

lpxp olnholkrrg +TPO, surfhgxuh1 Iroorzlqj Eroohuvohy dqg Zrrogulgjh +4<<5,/ rqh shuirupv

d fruuhfwlrq ri wkh vwdqgdug huuruv ri wkh hvwlpdwhv1 Frqfhuqlqj wkh hvwlpdwlrq surfhgxuh/ wzr

lpsruwdqw srlqwv qhhg wr eh pdgh1 Wkh �uvw rqh frqfhuqv wkh fkrlfh ri wkh xqghuo|lqj glvwul0

exwlrq Wkh �uvw rqh frqfhuqv wkh fkrlfh ri wkh xqghuo|lqj glvwulexwlrq1 Dv vkrzq e| Edloolh hw

do1 +4<<9, dqg Eroohuvohy dqg Zrrogulgjh +4<<5,/ wkh TPO hvwlpdwhv rewdlqhg zlwk d Jdxvvldq

dvvxpswlrq ehkdyh uhodwlyho| zhoo1 Qhyhuwkhohvv/ dv h{sodlqhg e| Edloolh dqg Gh Jhqqdur +4<<3, ru

Sdjdq +4<<9,/ d vwxghqw0w glvwulexwlrq pd| eh pruh dssursuldwh wr dffrxqw iru wkh ohswrnxuwlflw|

fkdudfwhul}lqj wkh kljk iuhtxhqf| �qdqfldo gdwd1 Wkdw*v zk| zh uhwdlq wkh Vwxghqw glvwulexwlrq

zklfk prghol}hv txlwh zhoo wkh ohswrnxuwlflw| fdudfwhulvlqj wkh �qdqfldo vhulhv +Eroohuvohy 4<;:/

Kvlhk 4<;</ Edloolh dqg Eroohvohy 4<;< dqg Sdop dqg Yoddu 4<<: dprqj rwkhuv,147 Wkhuhiruh/ wkh

47Zh kdyh whvwhg wrr wkh vnhzhg Vwxghqw glvwulexwlrq ghyhorsshg e| Ihuqdqgh} dqg Vwhho +4<<;, dqg h{whqghg
e| Odpehuw dqg Odxuhqw +5334,1 Qhyhwkhohvv/ qr dv|phwu| hphujhv iurp hvwlpdwlrq uhvxowv zlwk wklv glvwulexwlrq1
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orj0olnholkrrg wr eh pd{lpl}hg ehfrphv=

Oq+OVw�w, @ W ^oq� i+� . 4, @5j � oq�i�@5j � 4@5 oq�+� � 5,`� +7,
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Wkh vhfrqg srlqw frqfhuqv wkh plqlpxp qxpehu ri revhuydwlrqv uhtxluhg wr hvwlpdwh wkh IL0

JDUFK prgho1 Wklv plqlpxp qxpehu lv uhodwhg wr wkh rughu ri wkh h{sdqvlrq ri wkh iudf0

wlrqdo �owhu +4 � O,g zklfk lv xvhg lq frpsxwlqj wkh frh!flhqw ri wkh lq�qlwh odj sro|qrpldo

�+O, @ 4 � ^4� �4O`
�4

+4 � !4O, ^4� O`
g
lq wkh lq�qlwh DUFK uhsuhvhqwdwlrq ri +5,1 Ehfdxvh

ri wkh srvlwlyh ydoxh ri g> lw lv dgylvhg wr xvh d vx!flhqwo| kljk wuxqfdwlrq odj rughu1 Lqghhg/ dv

vkrzq e| Wh|vvlëuh +4<<:, wkurxjk Prqwh Fduor vlpxodwlrqv/ xvlqj d wrr orz rughu lqgxfhv vhyhuh

eldvhv/ hvshfldoo| lq wkh vnhgdvwlf ixqfwlrq1 Lq wklv uhvshfw/ zh fkrvh d wuxqfdwlrq rughu htxdo wr

4333148

615 ILJDUFK hvwlpdwlrqv

Zh hvwlpdwh d ILJDUFK prgho zlwk gdlo| h�hfwv +exw zlwkrxw dgglwlrqdo h{sodqdwru| yduldeohv,

iru wkh GHP2XVG +HXU2XVG, h{fkdqjh udwh ryhu wkh vdpsoh shulrg1 Lq rughu wr dvvhvv wkh

uhohydqfh ri wkh ILJDUFK vshfl�fdwlrq/ zh dovr hvwlpdwh d JDUFK prgho1 Wdeoh 4 surylghv wkh

lqlwldo hvwlpdwlrq uhvxowv iru wkh +vwdeoh, JDUFK dqg wkh ILJDUFK prghov zlwk gdlo| h�hfwv1

48Pruh suhflvho|/ vxfk d wuxqfdwlrq surfhgxuh uhihuv wr wkh Dssur{lpdwh Txdvl Pd{lpxp Olnholkrrg +DTPO,
hvwlpdwlrq surfhgxuh1 Iroorzlqj Edloolh/ Eroohuohy dqg Plnnhovhq +4<<9,/ wkh suh0vdpsoh ydoxhv ri "2

|
dqg j2

|
duh

rewdlqhg iurp wkh +sdvw, h{shfwhg ydoxhv ri wkh vtxduhg uhvlgxdov1
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Table 1. GARCH and FIGARCH 
estimation results

µ 0.027 0.030
(0.015) (0.015)

a1 -0.002 -0.005
(0.014) (0.015)

a2 -0.007 -0.006
(0.015) (0.015)

ω -0.002 0.880
(0.005) (0.491) *

β1 0.957 0.763
(0.012) *** (0.070) ***

φ1 0.035 0.330
(0.008) *** (0.071) ***

d - 0.473
(0.121) ***

c1 -0.015 0.039
(0.021) (0.022) *

c2 0.028 0.024
(0.020) (0.020)

v 5.293 5.034
(0.569) *** (0.549) ***

b 3 -0.233 -0.231
b 4 2.053 1.979

Q(20) 21.661 20.859
Q 2 (20) 9.940 8.685
Akaike 1.904 1.902
Log Lik -2160.9 -2158.4

Standard errors of quasi maximum likelihoo
estimates are in brackets.
*, ** and *** indicate rejection respectively 
at the 10%, 5% and 1% level.

GARCH FIGARCH

Wkh uhvxowv vxjjhvw wkdw wkh ILJDUFK vshfl�fdwlrq lv vxssruwhg e| wkh gdwd1 Lqghhg/ wkh

sdudphwhu g/ l1h1 wkh ghjuhh ri iudfwlrqdo lqwhjudwlrq/ lv kljko| vljql�fdqwo| gl�huhqw erwk iurp 3

dqg 4/ uhmhfwlqj wkh ydolglw| ri erwk wkh JDUFK dqg wkh LJDUFK vshfl�fdwlrqv1 Dv vxjjhvwhg e|

Eroohuovohy dqg Plnnhovhq +4<<9,/ zh xvh wkh Dndlnh vhohfwlrq fulwhuld dqg wkh Er{0Slhufh whvw iru

uhvlgxdo dxwrfruuhodwlrq lq ghflglqj rq wkh fruuhfw frqglwlrqdo yduldqfh vshfl�fdwlrq/ l1h1 JDUFK

ru ILJDUFK prghov= wkh Dndlnh fulwhuld lv lq idyru ri wkh ILJDUFK prgho zkhuhdv wkh Er{

Slhufh vwdwlvwlfv ri wkh vtxduhg uhvlgxdov +T5+53,, dw odj htxdo wr 53 lv uhgxfhg iru wkh ILJDUFK

vshfl�fdwlrq1 Pruhryhu/ vlpsoh olnholkrrg udwlr whvw srlqwv rxw wkdw wkh ILJDUFK prgho vhhpv

wr eh mxvwl�hg149 1 Zh fdq qrwh dovr wkdw wkh ILJDUFK+4> g> 4, prgho lv vxssruwhg khuh vlqfh

49Qrwh krzhyhu wkdw wklv whvw lv vljql�fdqw dw d 8( ohyho1
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wkh !4 sdudphwhu lv vljql�fdqw dw wkh 4( ohyho1 Lq dgglwlrq/ frqfhuqlqj gdlo| h�hfwv erwk lq wkh

frqglwlrqdo phdq dqg lq wkh frqglwlrqdo yduldqfh/ lw lv irxqg wkdw ydfdwlrq gd|v duh iroorzhg e|

kljkhu yrodwlolw|/ zklfk lv olqh zlwk wkh �qglqjv ri wkh olwhudwxuh hpskdvl}lqj kljkhu yrodwlolw| rq

Prqgd|v +Kvlhk 4<;<,14: Xqvxusul}lqjo|/ wkh Vwxghqw0w glvwulexwlrq vhhpv wr eh mxvwl�hg ehfdxvh

wkh ghjuhh ri iuhhgrp sdudphwhu � lv kljko| vljql�fdqw1

Ilqdoo|/ d vhw ri gldjqrvwlf vwdwlvwlfv lv surylghg= wkhvh duh vnhzqhvv +e6, dqg nxuwrvlv h{fhvv

+e7,
4; ydoxhv dv zhoo dv wkh Er{0Slhufh vwdwlvwlfv ri wkh uhvlgxdov +T+53,, dqg wkh vtxduhg uhvlgxdov

+T5+53,, dw odj htxdo wr 5314< 1 Iru erwk wkh JDUFK dqg wkh ILJDUFK prgho/ wkh GHP grhvq*w

h{klelw dq| vnhzqhvv dqg nxuwrvlv h{fhvv/ zklfk whqgv wr prwlydwh ixuwkhu wkh xvh ri wkh Vwxghqw0w

glvwulexwlrq1 Wkhuh*v qr dxwrfruuhodwlrq erwk lq wkh phdq dqg lq wkh yduldqfh/ vxjjhvwlqj wkdw

wkh ILJDUFK ru wkh JDUFK prghov duh d jrrg vshfl�fdwlrq wr fruuhfw wkh khwhurvnhgdvwlflw|

sureohp suhvhqw lq wkh gdwd1

7 Wkh gdwd

714 Wkh fhqwudo edqn lqwhuyhqwlrqv gdwd

715 Rwkhuv gdwd

8 Hvwlpdwlrqv uhvxowv

9 Frqfoxvlrq

4:Wklv yduldeoh lv vljql�fdqw rqo| dw d ;( ohyho1 Wkh rwkhuv gdlo| h�hfwv duh qrw vljql�fdqw1
4; Lq whvwlqj iru h{fhvv vnhzqhvv dqg nxuwrvlv h{fhvv/ rqh kdv wr eh yhu| fdxwlrxv ehfdxvh ri wkh Vwxghqw0| dvvxps0

wlrq1 Lqghhg/ wkh wudglwlrqdo lqihuhqfh surfhgxuhv xvhg lq wkh qrupdo fdvh duh plvohdglqj dqg khqfh/ wkh frq�ghqfh
lqwhuydov kdyh wr eh vlpxodwhg1 Wkhuhiruh/ zh uho| rq wkh vlpxodwhg fulwlfdo ydoxhv sursrvhg e| Gh Fhxvwhu dqg
Wudsshuv +4<<5,/ xvlqj wkh hvwlpdwhg v dqg d qxpehu ri revhuydwlrqv forvh wr rxuv1

4<Dv vxjjhvwhg e| Eroohuvohy dqg Plnnhovhq +4<<9,/ wkh fulwlfdo ydoxhv kdyh wr eh gudzq iurp wkh fruuhvsrqglqj
iudfwlohv lq wkh fkl0vtxduh glvwulexwlrq zlwk +530y� ghjuhhv ri iuhhgrp/ zkhuh y lv wkh qxpehu ri DUFK sdudphwhuv
lq wkh prgho1
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