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4 Lqwurgxfwlrq
Lq oljkw ri wkh uhfhqw odxqfk ri wkh wklug vwhs ri wkh Hfrqrplf dqg Prqhwdu|
Xqlrq +HPX, wkhuh kdv ehhq d ylylg ghedwh rq h{fkdqjh udwh uhjlphv1 Pdq|
frxqwulhv kdyh dedqgrqhg �{hg h{fkdqjh udwh uhjlphv gxulqj wkh 4<<3v dqg
lq pdq| fdvhv frpelqhg  rdwlqj h{fkdqjh udwhv zlwk lq dwlrq wdujhwv1 Rs0
srqhqwv wr  rdwlqj h{fkdqjh udwhv dujxh wkdw udwkhu wkdq devruelqj vkrfnv
dqg vwdelol}lqj wkh hfrqrp|/ wkh qrplqdo h{fkdqjh udwh uh hfwv qrlvh iurp
�qdqfldo pdunhwv wkdw pd| lq idfw eh ghvwdelol}lqj1 Reylrxvo|/ li wkh qrplqdo
h{fkdqjh udwh fdxvhv vkrfnv udwkhu wkdq r�vhwv wkhp/ wkh frvw ri uholqtxlvklqj
lw e| mrlqlqj wkh HPX/ lv orz1 �

Dw wkh vdph wlph/ wkh uhdo h{fkdqjh udwh lv shukdsv wkh prvw frpprq
phdvxuh ri ryhudoo �up frpshwlwlyhqhvv/ dqg wr xqghuvwdqg lwv ehkdylru ryhu
gl�huhqw krul}rqv lv wr xqghuvwdqg wkh frqglwlrqv idfhg e| �upv hqjdjlqj
lq lqwhuqdwlrqdo wudgh1 � Iru vpdoo rshq hfrqrplhv lq sduwlfxodu/ wkh uhdo
h{fkdqjh udwh lv wkhuhiruh fohduo| d nh| yduldeoh1 Lq wklv sdshu zh wu| wr vkhg
vrph oljkw rq wkh ehkdylru ri wkh uhdo h{fkdqjh udwh xqghu gl�huhqw h{fkdqjh
udwh uhjlphv e| dgguhvvlqj wkh iroorzlqj txhvwlrqv= Zkdw phfkdqlvpv hqvxuh
wkdw wkh uhdo h{fkdqjh udwh uhwxuqv wr htxloleulxp diwhu d glvwruwlrqB Krz
duh wkhvh phfkdqlvpv d�hfwhg e| wkh h{fkdqjh udwh uhjlphB

Wkh olwhudwxuh rq orqj0uxq ehkdylru ri uhdo h{fkdqjh udwhv lv txlwh h{0
whqvlyh1 Vlqfh wkh lqwurgxfwlrq ri frlqwhjudwlrq lq wkh hpslulfdo olwhudwxuh/
lqwhuhvw lq wkh uhdo h{fkdqjh udwh kdv h{shulhqfhg d uhqdlvvdqfh wkurxjk lwv

� Wkrpdv +4<<:, �qgv hylghqfh wkdw/ surylghg wkdw ghpdqg vkrfnv duh frqwuroodeoh e|
hfrqrplf srolf|/ Vzhghq zrxog idfh d orz frvw ri uholqtxlvklqj wkh qrplqdo h{fkdqjh udwh1
Duwlv dqg Hkuhpdqq +5335, vxjjhvw wkdw wkh Vzhglvk h{fkdqjh udwh lv d vrxufh ri vkrfnv
udwkhu wkdq d vkrfn devruehu1� Wkh uhdo h{fkdqjh udwh lv gh�qhg dv T @ VS � @S /zkhuh V lv wkh qrplqdo h{fkdqjh
udwh lq grphvwlf fxuuhqf| shu xqlwv ri iruhljq fxuuhqf| +vsrw udwh,/ S lv wkh sulfh ohyho/
dqg - khqfhiruwk ghqrwhv d iruhljq frxqwu|1
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forvh frqqhfwlrq wr Sxufkdvlqj Srzhu Sdulw| +SSS,1 D vwdwlrqdu| uhdo h{0
fkdqjh udwh lpsolhv wkdw uhodwlyh SSS pxvw krog/ zkloh d qrq0vwdwlrqdu|
uhdo h{fkdqjh udwh lv d vxlwdeoh remhfw iru frlqwhjudwlrq dqdo|vlv1 Qxphu0
rxv whvwv iru frlqwhjudwlrq ehwzhhq wkh qrplqdo h{fkdqjh udwh dqg ydulrxv
sulfh frpelqdwlrqv kdyh wkhuhiruh ehhq suhvhqwhg lq wkh olwhudwxuh/ vhh Iurrw
dqg Urjr� +4<<8, iru d vxuyh|1 Lq dgglwlrq wr whvwv iru SSS/ wkh olwhudwxuh
rq uhdo h{fkdqjh udwhv frpsulvhv ydulrxv vwuxfwxudo prghov ri hfrqrplf ixq0
gdphqwdov1 Vhplqdo zrun e| Edodvvd +4<97, dqg Vdpxhovrq +4<97, vkrzv
krz wkh uhdo h{fkdqjh udwh vkrxog eh ghwhuplqhg e| wkh surgxfwlylw| jurzwk
gl�huhqwldo ehwzhhq wkh wudghg dqg qrq0wudghg vhfwru1 H{whqvlrqv wr wkh
Edodvvd0Vdpxhovrq prgho kdyh dovr ehhq pdgh dqg whvwhg hpslulfdoo|1 Hyl0
ghqfh rq krz orqj uxq uhdo h{fkdqjh udwhv ghshqg rq ixqgdphqwdov lv jlyhq
lq dprqj rwkhuv Doh{lxv dqg Qlovvrq +5333, dqg/ pruh uhfhqwo|/ Ehujydoo
+5335,1

Dq lqwhuhvwlqj surshuw| ri wkh uhdo h{fkdqjh udwh lv wkdw lw frqvlvwv ri
yduldeohv h{klelwlqj frqwudvwlqj g|qdplf ehkdylru1 Dv lv zhoo nqrzq/ sulfh
ohyhov whqg wr eh vwlfn|/ zkloh w|slfdoo| yrodwloh qrplqdo h{fkdqjh udwhv fdq
mxps lqvwdqwdqhrxvo| xqghu d  rdwlqj udwh uhjlph/ dv lq iru lqvwdqfh Gruq0
exvfk +4<:9,1 Prgholqj wkh uhdo h{fkdqjh udwh frqvhtxhqwo| lpsolhv prgholqj
wkh vorz dgmxvwphqw ri orqj uxq uhodwlyh sulfhv/ dqg wkh idvw +lqvwdqwdqhrxv,
dgmxvwphqw ri qrplqdo h{fkdqjh udwhv1

Wkh uhvhdufk h�ruw ghglfdwhg wr lqyhvwljdwlqj wkh vkruw0uxq g|qdplfv ri
wkh uhdo h{fkdqjh udwh lv idu ohvv h{whqvlyh wkdq wkh h�ruw pdgh wr h{dplqh
lwv orqj uxq ehkdylru1 Shukdsv dv d frqvhtxhqfh/ wkh lpsdfw ri wkh h{fkdqjh
udwh uhjlph rq wkh uhdo h{fkdqjh udwh lv riwhq qhjohfwhg1 � Wkh fkrlfh ehwzhhq

� Rqh h{fhswlrq/ dowkrxjk d olwwoh gdwhg/ lv Pxvvd +4<;9,/ zkr �qgv wkdw wkh uhjlph
lqghhg pdwwhuv iru wkh uhdo h{fkdqjh udwh1 Vlqfh srvw0Euhwwrq Zrrgv wlph vhulhv rqo|
uhfhqwo| kdyh ehfrph vx!flhqwo| orqj iru uhvxowv wr eh uholdeoh/ lw lv ri juhdw lqwhuhvw
wr h{dplqh wkh lvvxh ri uhjlphv xvlqj uhfhqw gdwd1 Wd|oru +5335, glvwlqjxlvkhv ehwzhhq
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d �{hg h{fkdqjh udwh ru d  rdwlqj h{fkdqjh udwh +shukdsv frpelqhg zlwk d
sulfh ohyho ru lq dwlrq wdujhw, vkrxog eh kljko| uhohydqw lq h{sodlqlqj wkh
g|qdplf dgmxvwphqw ri wkh uhdo h{fkdqjh udwh wr lwv orqj uxq sdwk1

Wklv sdshu dqdo|vhv wkh orqj uxq ehkdylru dqg wkh vkruw0uxq g|qdplfv
ri wkh Vzhglvk uhdo h{fkdqjh udwh uhodwlyh wr Jhupdq| gxulqj wkh shulrg
4<:6=405334=7/ vwuhwfklqj iurp wkh froodsvh ri wkh Euhwwrq Zrrgv v|vwhp lq
Pdufk 4<:6 wkurxjk ydulrxv h{fkdqjh udwh uhjlphv lqfoxglqj wkh odxqfk ri
wkh wklug vwhs ri wkh HPX rq Mdqxdu| 4 4<<<1

Wkh frqwulexwlrq ri wkh sdshu lv dv iroorzv= Lqvwhdg ri irfxvlqj rq wkh
orqj uxq/ zh hpskdvl}h wkh dqdo|vlv ri g|qdplf prghov ri wkh uhdo h{fkdqjh
udwh zkhuh wkh h{fkdqjh udwh uhjlph lv wdnhq lqwr dffrxqw1 Pruhryhu/ zh lq0
yhvwljdwh wkh txhvwlrq dv wr zkhwkhu lw lv wkh Vzhglvk sulfh ohyho/ wkh Jhupdq
sulfh ohyho ru wkh qrplqdo h{fkdqjh udwh wkdw kdv dgmxvwhg wr ghyldwlrqv iurp
orqj uxq htxloleulxp/ wkh k|srwkhvlv ehlqj wkdw Vzhghq dv d vpdoo frxqwu|
kdv ehhq irufhg wr dgdsw wr Jhupdq frqglwlrqv udwkhu wkdq ylfh yhuvd1

Wkh pdlq �qglqjv duh wkdw +l, wkhuh lv vxssruw iru wkh Edodvvd0Vdpxhovrq
k|srwkhvlv vd|lqj wkdw wkh uhdo h{fkdqjh udwh lv gulyhq e| surgxfwlylw| jurzwk
lq wkh orqj uxq/ +ll, wkh uhjlph kdv pdwwhuhg iru wkh g|qdplfv ri wkh uhdo
h{fkdqjh udwh dqg +lll, wkh Vzhglvk sulfh ohyho dqg wkh qrplqdo h{fkdqjh
udwh dffrxqw iru prvw ri wkh dgmxvwphqw iroorzlqj d glvwruwlrq wr wkh uhdo
h{fkdqjh udwh1 �

Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv= Vhfwlrq 5 suhvhqwv d vlpsoh
wkhruhwlfdo iudphzrun iru dqdo|}lqj wkh uhdo h{fkdqjh udwh ryhu gl�huhqw krul0
}rqv dqg Vhfwlrq 6 ghvfulehv wkh gdwd1 Vhfwlrq 7 glvfxvvhv prgholqj vwudwhjlhv
uhjlphv lq d vwxg| ri SSS uhyhuvlrq1	 Wkh uhvxowv lq wklv sdshu gl�hu vrphzkdw iurp wkh uhvxowv lq wkh suhylrxv yhuvlrq
+ILHI ZS 4;3,1 Wklv lv suredeo| gxh wr d vljql�fdqw lpsuryhphqw lq gdwd txdolw|1 Lq
wklv yhuvlrq surgxfwlylw| gdwd lv xvhg lqvwhdg ri JGS zklfk zdv xvhg dv d sur{| lq wkh
suhylrxv yhuvlrq1 Pruhryhu wkh vhulhv kdyh ehhq surorqjhg e| wkuhh |hduv1
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dqg hpslulfdo lvvxhv1 Uhvxowv duh suhvhqwhg lq Vhfwlrq 8 dqg Vhfwlrq 9 frq0
foxghv1

5 Wkhruhwlfdo Iudphzrun
Lq wzr slrqhhulqj sdshuv Edodvvd +4<97, dqg Vdpxhovrq +4<97, �qg wkdw wkh
surgxfwlylw| jurzwk gl�huhqwldo ehwzhhq wkh wudghg dqg qrq0wudghg vhfwruv
zlwklq frxqwulhv/ uhodwlyh wr rwkhu frxqwulhv/ vkrxog d�hfw orqj uxq uhdo h{0
fkdqjh udwhv1 
 Doh{lxv +5334, uhsruwv wkdw ;9 shufhqw ri wkh orqj uxq yduldqfh
ri wkh Vzhglvk uhdo h{fkdqjh udwh lv ghwhuplqhg e| vxsso|0vlgh idfwruv1 Lq
dq dwwhpsw wr yhuli| wklv uhvxow/ zh iroorz Edodvvd dqg Vdpxhovrq dqg wklqn
ri dq hfrqrp| zklfk lv ghwhuplqhg iurp wkh vxsso| vlgh lq wkh orqj uxq1

Frqvlghu d vpdoo/ rshq hfrqrp|/ frqvlvwlqj ri wzr vhfwruv= Rqh vhfwru
surgxflqj wudghdeoh jrrgv/ W/ dqg d vkhowhuhg vhfwru surgxflqj qrq0wudghdeoh
jrrgv/ lqgh{hg Q1 Vlqfh wkh hfrqrp| lv vpdoo/ wkh uhqwdo frvw ri fdslwdo -
lv h{rjhqrxvo| jlyhq dqg lq wkh wudghg vhfwru wkh odz ri rqh sulfh lpsolhv
� � ' 7� �� / zkhuh � � dqg � �� duh grphvwlf dqg iruhljq W0vhfwru sulfhv dqg
7 lv wkh qrplqdo +vsrw, h{fkdqjh udwh1 Wkhuh lv shuihfw fdslwdo prelolw|
ehwzhhq vhfwruv dv zhoo dv ehwzhhq frxqwulhv/ dqg shuihfw oderu prelolw|
grphvwlfdoo| lpso|lqj wkdw wkh qrplqdo zdjh lv htxdo lq wkh wzr vhfwruv=
` 
 ' ` � � `� Ilqdoo|/ wkhuh lv shuihfw frpshwlwlrq lq wkh jrrgv pdunhw
dqg wkh oderu pdunhw1 Wkh surgxfwlrq whfkqrorj| lv Free0Grxjodv dqg wkhuh
duh frqvwdqw uhwxuqv wr vfdoh lq erwk vhfwruv/ vr wkdw surgxfwlrq lv jlyhq e|

� Gh Juhjrulr ) Zroi +4<<7, h{sdqg wkh wkhru| ri Edodvvd dqg Vdpxhovrq e| frqvlghu0
lqj wkh whupv ri wudgh/ l1h1 wkh udwlr ehwzhhq h{sruw0 dqg lpsruw sulfhv1 Wklv pd| krzhyhu
|lhog d vlpxowdqhlw| sureohp1 Pruhryhu/ Fklqq +4<<:, uhsruwv wkdw wkh whupv ri wudgh duh
lqvljql�fdqw lq wkh orqj uxq dqg wkh| duh wkhuhiruh h{foxghg lq wklv vwxg|1
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dqg d uhfxuvlyh vroxwlrq1 Wdnlqj orjv dqg
gl�huhqwldwlqj wkh �uvw rughu frqglwlrqv |lhogv wkh fhqwudo htxdwlrq ri wkh
Edodvvd0Vdpxhovrq k|srwkhvlv=
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 +4,

zkhuh �f ' #%$#�& dqg '$$ lv wkh jurzwk udwh rif� Wkh lqwxlwlrq ehklqg k|srwkhvlv
E�� lv dv iroorzv= D surgxfwlylw| ulvh lq wkh W0vhfwru udlvhv wkh djjuhjdwh zdjh
ohyho dqg sulfhv rq Q0jrrgv iru d jlyhq ohyho ri surgxfwlylw| lq wkh Q0vhfwru1
Htxdoo| oderu lqwhqvlyh surgxfwlrq lq wkh wzr vhfwruv/ Ek � ' k 
 � jhqhudwhv
d jurzwk udwh lq wkh uhodwlyh sulfh ri qrq0wudghdeohv wkdw lv htxdo wr wkh
lqwhu0vhfwru WIS jurzwk gl�huhqwldo1

Dvvxph wkdw wkh djjuhjdwh sulfh ohyho lq wkh hfrqrp|/ l1h1 wkh frqvxphu
sulfh ohyho/ fdq eh zulwwhq dv d zhljkwhg phdq ri wkh sulfh ohyhov lq wkh
wzr vhfwruv � ' E� 
 � ( E� � � ��� ( zkhuh q 5 Efc ��1 Ilqdoo| dvvxph wkdw wkh
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frqglwlrqv vwdwhg deryh dsso| dovr wr wkh iruhljq frxqwu| vr wkdw wkhuh lv
frpsohwh v|pphwu| lq surgxfwlrq dqg sulfhv1 E| xvlqj wkh gh�qlwlrq ri wkh
uhdo h{fkdqjh udwh' ' 7� � *� / wkh djjuhjdwh sulfh ohyho dqg e| lpsrvlqj wkh
odz ri rqh sulfh iru W0jrrgv/ zh rewdlq wkh iroorzlqj frvw0sxvk k|srwkhvlv ri
wkh uhdo h{fkdqjh udwh=
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+5,

Htxdwlrq E2� vwdwhv wkdw kljkhu uhodwlyh WIS0jurzwk lq wkh wudghg vhfwru dw
krph wkdq deurdg lqgxfhv d uhdo dssuhfldwlrq/ gxh wr wkh h�hfw ri lqfuhdvhg
zdjh frvwv rq grphvwlf sulfhv1

Vkruw0uxq G|qdplfv
Lq wkh vkruw uxq/ zh h{shfw fkdqjhv lq wkh qrplqdo h{fkdqjh udwh wr

wudqvplw ixoo| wr wkh uhdo h{fkdqjh udwh1 Wkh wlph vsdq lv qrw orqj hqrxjk
iru sulfhv wr dgmxvw1 Vlqfh wkh qrplqdo h{fkdqjh udwh lv qrwrulrxvo| gl!fxow
wr prgho/ zh xvh wkh vlpsoh xqfryhuhg lqwhuhvw udwh sdulw| +XLS, frqglwlrq
wr fdswxuh vrph edvlf lghdv1 Ohwwlqj - & dqg - �& eh wkh qrplqdo grphvwlf
dqg iruhljq vkruw lqwhuhvw udwhv uhvshfwlyho|/ 7 & wkh qrplqdo h{fkdqjh udwh lq
grphvwlf fxuuhqf| shu xqlw ri iruhljq fxuuhqf| lq shulrg | dqg . & E7 &*) � � wkh
h{shfwdwlrq dw wlph | ri wkh qrplqdo h{fkdqjh udwh lq wkh qh{w shulrg/ XLS
vwdwhv wkdw - & ' - �& n +-,/.10 ,3254/6 �-07,07, 1 D srvlwlyh lqwhuhvw udwh vsuhdg wkhuhiruh
uh hfwv dq h{shfwhg ghsuhfldwlrq ri wkh qrplqdo h{fkdqjh udwh1 Uhduudqjlqj
wkh XLS0frqglwlrq |lhogv

7 & ' . & E7 &*) � �
� n E- & �- �& �

Li XLS krogv/ wkh qrplqdo h{fkdqjh udwh lv ghwhuplqhg e| wkh h{shfwhg
qrplqdo h{fkdqjh udwh glvfrxqwhg e| wkh lqwhuhvw udwh vsuhdg E- & �- �& �1 Zh
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wuhdw Vzhghq dv d vpdoo frxqwu| wdnlqj Jhupdq yduldeohv dv jlyhq dqg dvvxph
wkdw ghsuhfldwlrq h{shfwdwlrqv duh ghwhuplqhg e| Vzhglvk xqhpsor|phqw/ L
dqg wkh Vzhglvk Exgjhw Edodqfh �(es 1 Wkh lqwxlwlrq lv wkdw wkh Vzhglvk
fhqwudo edqn lv pruh olnho| wr ohw wkh h{fkdqjh udwh ghsuhfldwh lq d vlwxdwlrq
zlwk kljk xqhpsor|phqw ru d odujh exgjhw gh�flw/ vlqfh ghsuhfldwlqj wkh
h{fkdqjh udwh pd| vwlpxodwh wkh hfrqrp| lq vxfk d zd| wkdw wkhvh sureohpv
duh r�vhw1 Klvwrulfdoo|/ wkh Vzhglvk jryhuqphqw kdv dovr fkrvhq wr ghsuhfldwh
wkh h{fkdqjh udwh gxulqj shulrgv ri kljk xqhpsor|phqw lq rughu wr lpsuryh
�up frpshwlwlyhqhvv dqg vwlpxodwh hpsor|phqw1

Lq dgglwlrq wr yduldeohv rshudwlqj wkurxjk wkh qrplqdo h{fkdqjh udwh/
wkh ghpdqg0vlgh pd| kdyh d vkruw0uxq lq xhqfh rq wkh g|qdplfv ri wkh uhdo
h{fkdqjh udwh wkurxjk wkh djjuhjdwh sulfh ohyhov1 Fklqq +4<<:, vxjjhvwv wkdw
orj uhodwlyh jryhuqphqw frqvxpswlrq/ E} � } � �/ lv vljql�fdqw ryhu wklv krul}rq/
vlqfh lqfuhdvhg ghpdqg pd| fdxvh ghpdqg0sxoo lq dwlrq dqg wkhuhe| d uhdo
dssuhfldwlrq1 Dqrwkhu k|srwkhvlv whvwhg e| Fklqq +4<<:,/ lv wkh srvvlelolw|
wkdw wkh rlo sulfh ER 8"�3! � d�hfwv wkh uhdo h{fkdqjh udwh/ uhsuhvhqwlqj d frvw0
sxvk k|srwkhvlv1 Wkh vljq ri wkh h�hfw lv xqfhuwdlq vlqfh lw ghshqgv rq
krz surgxfwlrq whfkqrorjlhv gl�hu ehwzhhq frxqwulhv1 Wkhvh yduldeohv zloo
eh lqfoxghg dv vkruw0uxq h{sodqdwru| yduldeohv lq wkh vwxg| dw kdqg1 Wkh
vkruw0uxq g|qdplfv vxjjhvwhg e| wkhru| pd| wkhuhiruh eh vxppdul}hg e|
wkh iroorzlqj ixqfwlrq

{^ ' s E-�- � c Lc �(esc } � } � c R 8"�3! c .���

zkhuh zh h{shfw s � 	 fc s 9 : fc s : 	 fc s ; 	 fc s < B fc s = 	 f�

:



6 Hpslulfdo Lvvxhv
Zh vwduw e| eulh | frqvlghulqj wkh Hqjoh0Judqjhu rqh0vwhs/ vhh Hqjoh dqg
Judqjhu +4<;:, dqg Edqhumhh hw do +4<<6,/ dqg surfhhg e| prgli|lqj wkh
vshfl�fdwlrqv lq dq dwwhpsw wr fdswxuh vrph dvshfwv ri wkh h{fkdqjh udwh
uhjlph1 Wkh vhfwlrq lv hqghg zlwk d ghvfulswlrq ri wkh phwkrg xvhg wr whvw
krz wkh wkuhh frpsrqhqwv/ r/ R dqg R � / uhdfw wr ghyldwlrqv iurp orqj uxq
htxloleulxp xqghu gl�huhqw h{fkdqjh udwh uhjlphv1 Wkurxjkrxw wkh sdshu
vpdoo ohwwhuv ghqrwh orjv xqohvv rwkhuzlvh vwdwhg1

+l, Hvwlpdwlqj wkh Frlqwhjudwlqj Yhfwru dqg rewdlqlqj wkh Huuru Fruuhf0
wlrq Phfkdqlvp +HFP,

Wkh Hqjoh0Judqjhu rqh0vwhs phwkrg vxjjhvwv hvwlpdwlqj wkh vkruw0uxq
dqg wkh orqj0uxq uhodwlrqvklsv lq rqh vwhs1 Vxssrvh zh vxvshfw wkdw wkhuh lv
frlqwhjudwlrq ehwzhhq wkh uhdo h{fkdqjh udwh/ ^ & c dqg Vzhglvk dqg Jhupdq
surgxfwlylw|/ @ & dqg @ �& uhvshfwlyho|1 Ohw % > c � ' �c ���c a eh wkh a vkruw0uxq
h{sodqdwru| yduldeohv wr eh xvhg lq �uvw gl�huhqfhv li wkh| duh irxqg wr eh
qrq0vwdwlrqdu|1 ? Wkh rqh0vwhs surfhgxuh lv wkhq wr hvwlpdwh1
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Wkh huuru fruuhfwlrq whup lv rewdlqhg iurp E�� dv.�� & ' ^ & n
DE�F 2HGDE�F 2�4 @ & n

DE�F 2�IDE�F 254 @ �& /
zkhuh zh h{shfw

J
� A ) � 	 f� Wkh uhdvrq

J
� A ) � vkrxog eh qrq0srvlwlyh lv wkdw

li wkh uhdo h{fkdqjh udwh dw wlph | � � zdv deryh lwv htxloleulxp ydoxh lw
kdv wr dssuhfldwh/ l1h1 ghfuhdvh/ lq shulrg | lq rughu wr hyhqwxdoo| uhwxuq
wr htxloleulxp1 Vlqfh �uvw gl�huhqfhv ri doo UE�� yduldeohv duh vwdwlrqdu| dqg

K Wkurxjkrxw wkh sdshu zhdn +fryduldqfh, vwdwlrqdulw| lv lqwhqghg1 Wkh vwrfkdvwlf
surfhvv [ L lv zhdno| vwdwlrqdu| li H +[ L , @ �> Y du +[ L , @ � M > zkhuh �> � M duh frqvwdqwv/
dqg Fry +[ L > [ LON�P , @ � P ;m=
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olqhdu frpelqdwlrqv ri frlqwhjudwhg yduldeohv duh vwdwlrqdu| e| gh�qlwlrq/ wkh
uhvlgxdov lq E�� vkrxog eh vwdwlrqdu| dv zhoo1 Li wkh ghyldwlrq iurp orqj uxq
htxloleulxp dgmxvwv sursruwlrqdoo| wr wkh fxuuhqw ohyho ri wkh ghyldwlrq/ <3
shufhqw ri wkh ghyldwlrq kdv ehhq dgmxvwhg diwhu | ' *? Ef��f� *

J
� A ) � shulrgv1 Q

+ll, Prgholqj wkh Vkruw uxq G|qdplfv wdnlqj lqwr Dffrxqw wkh H{fkdqjh
Udwh Uhjlph

Xqghu d  rdwlqj uhjlph/ wkh qrplqdo h{fkdqjh udwh fdq dgmxvw wr vkrfnv
lqvwdqwdqhrxvo|/ zkloh wkh uhodwlyh sulfh kdv wr devrue doo vkrfnv xqghu dq
luuhyrfdeo| �{hg udwh uhjlph vxfk dv d prqhwdu| xqlrq1 Lq wkh orqj uxq/ wkh
uhjlph vkrxog qrw d�hfw wkh uhdo h{fkdqjh udwh/ exw wkh phfkdqlvpv wkurxjk
zklfk wkh uhdo h{fkdqjh udwh uhdfkhv lwv htxloleulxp ydoxh/ l1h1 wkh vkruw0uxq
g|qdplfv/ duh olnho| wr eh d�hfwhg e| wkh h{fkdqjh udwh uhjlph1 Lq wklv sdshu/
dq dwwhpsw wr fdswxuh wkhvh ihdwxuhv lv pdgh e| xvlqj gxpp| yduldeohv1

Iluvw/ wzr uhjlph gxpplhv duh vshfl�hg1 Wkh srvw0Euhwwrq Zrrgv shulrg
pd| lq wkh Vzhglvk fdvh eh urxjko| glylghg lqwr irxu fxuuhqf| uhjlphv= +l,
Wkh v|vwhp uhihuuhg wr dv wkh Prqhwdu| Vqdnh/ 4<:604<::/ +ll, wkh Fxuuhqf|
Edvnhw/ 4<::04<<4/ +lll, wkh shj uhodwlyh wkh HFX/ 4<<404<<5 dqg +ly, wkh
 rdwlqj udwh uhjlph 4<<5 rqzdugv1 Uhjlphv +l, dqg +lll, duh yluwxdoo| htxly0
dohqw wr d �{hg udwh uhjlph uhodwlyh wkh G0pdun/ vlqfh wkh Jhupdq fxuuhqf|
grplqdwhg wkh Vqdnh1 Vlqfh wkh Fxuuhqf| Edvnhw suhydlohg iru wkh orqjhvw
wlph shulrg/ lw zloo eh xvhg dv wkh qrup dqg wkh iroorzlqj wzr gxpp| ydul0

R Wr vhh wklv/ ohw } @ }+w, eh wkh ghyldwlrq iurp orqj uxq htxloleulxp/ ohw }+3, @ } S dqg
dvvxph wkdw wkh ghyldwlrq dgmxvwv sursruwlrqdoo| wr lwv fxuuhqw ohyho/ vr wkdw T�UT L @

V
� W N-X }>

zkhuh
V
� W N-X ? 31 Wklv |lhogv dq ruglqdu|/ vhsdudeoh gl�huhqwldo htxdwlrq zlwk wkh iroorzlqj

vroxwlrq= T�UT L @
V
� W N-X } lpsolhv oq} @

V
� W N-X w . F/ zkhuh F lv d frqvwdqw1 Wkh lqlwldo ydoxh

lpsolhv F @ oq } S / dqg wkh vroxwlrq } @ } Y h{s
� V
� W N-X w

�

= +433�, shufhqw ri wkh ghyldwlrq
kdv frqvhtxhqwo| ehhq dgmxvwhg diwhu w shulrgv dffruglqj wr wkh iroorzlqj= +4� �, } S @
} Y h{s

� V
� W N-X w
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lpso|lqj w @ oq +4� �, @
V
� W N-X / zkhuh � 5 +3> 4,/ dqg w A 3 vlqfh oq{ ? 3 iru

doo { ? 41 Qrwh wkdw wkh vwdqgdug kdoi0olih phdvxuh lv rewdlqhg e| ohwwlqj � @ 3=8=
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deohv duh xvhg wr fdswxuh uhjlph0vshfl�f h�hfwv=

( Z �1[ '
� �c li 4<:6=404<::=5/ ru 4<<4=404<<5=7

fc rwkhuzlvh
( Z ! 8]\ & '

� �c li 4<<6=4 rqzdugv
fc rwkhuzlvh

Khqfh/ ( Z �1[ lqglfdwhv d �{hg udwh uhjlph dqg ( Z ! 8�\ & lqglfdwhv d  rdwlqj
h{fkdqjh udwh uhjlph1 Glfkrwrprxv gxpp| yduldeohv zloo dovr eh dgghg
wr fdswxuh wkh ghydoxdwlrqv gxulqj wkh �{hg h{fkdqjh udwh uhjlphv dqg
wkh Jhupdq uhxqlrq1 Wkhvh yduldeohv dvvxph wkh ydoxh }hur iru doo txdu0
whuv h{fhsw wkh txduwhu gh�qhg lq hdfk gxpp| dffruglqj wr wkh iroorz0
lqj= ( � ' i�c li �b.. G 2j/ ( 9 ' i�c li �b.. G �j/ ( : ' i�c li �bH� G �j/
( ; ' i�c li �bH2 G �j/ ( < ' i�c li �bb2 G ej dqg ( = ' i�c �bbf G � rqzdugvj1
Wkh yduldeoh( < wkxv fdswxuhv wkh lqwhuhvw udwh wxuexohqfh lq Qryhpehu 4<<5/
wkh lqwhuhvw udwh vkrfn dqg wkh wudqvlwlrq wr d  rdwlqj h{fkdqjh udwh uhjlph1
( = fdswxuhv d srvvleoh vwuxfwxudo euhdn gxh wr wkh Jhupdq uhxqlrq1

Lw zloo suryh xvhixo wr fkdqjh wkh qrwdwlrq voljkwo| e| ohwwlqj vxshuvfulsw o
ghqrwh wkh h{fkdqjh udwh uhjlph1 Gh�qh ( @ � �c( � ' ( Z �1[ c ( 9 ' ( Z ! 8]\ & c vr
wkdw wkh h{fkdqjh udwh uhjlph lv fdswxuhg e| ( � c o ' fc �c 2� Wkh xquhvwulfwhg
jhqhudo prgho fdq wkhq eh irupxodwhg lq wkh iroorzlqj zd|=
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zkhuh � ' �c e vlqfh zh zloo hvwlpdwh erwk txduwhuo| dqg dqqxdo gl�hu0
hqfhv1 Pruhryhu/ � ' �c ���c a iru wkh h{sodqdwru| yduldeohv/ & ' �c ���c g iru
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wkh dgglwlyh gxpplhv dqg , ' �c ���c u lqglfdwh wkh u odjjhg ghshqghqw ydul0
deohv dgghg lq rughu wr uhpryh dq| vhuldo fruuhodwlrq lq wkh uhvlgxdov1 Wkh
ghydoxdwlrqv zloo wkhuhiruh eh doorzhg wr vkliw wkh lqwhufhsw ri wkh g|qdplf
prghov/ zkloh wkh uhjlph vkliwv duh dvvxphg wr vkliw wkh vorsh frh!flhqwv1 Lq
wklv idvklrq/ zh doorz iru wkh srvvlelolw| wkdw wkh lpsdfw ri wkh h{sodqdwru|
yduldeohv lv uhjlph0vshfl�f1

+lll, Hvwlpdwlqj wkh Lpsdfw ri wkh HFP rq wkh Wkuhh Frpsrqhqwv ri wkh
Uhdo H{fkdqjh Udwh

Lq rughu wr dvvhvv wkh h�hfw ri wkh HFP rq wkh wkuhh frpsrqhqwv ri
wkh uhdo h{fkdqjh udwh/ zh xvh hdfk frpsrqhqw dv wkh ghshqghqw yduldeoh/
ghgxfwlqj wkh rwkhu wzr/ zkloh nhhslqj wkh uljkw kdqg vlgh yluwxdoo| lqwdfw1
E| wklv phwkrg wkuhh prghov duh rewdlqhg1 Pdlqwdlqlqj wkh qrwdwlrq iurp
wkh suhylrxv vhfwlrq zh rewdlq
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zkhuh wkh HFP lq wkh deryh htxdwlrqv lv lpsolhg e| wkh orqj uxq sdwk
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ri wkh uhdo h{fkdqjh udwh/ l1h1 ghulyhg iurp htxdwlrq E��1 c Lq rughu wr dvvhvv
wkh lpsdfw ri wkh HFP rq wkh ydulrxv frpsrqhqwv zh duh lqwhuhvwhg lq
whvwlqj olqhdu uhvwulfwlrqv rq wkh sdudphwhuv1 Iru lqvwdqfh/ lq wkh fdvh ri wkh
Vzhglvk sulfh ohyho dv prghohg lq htxdwlrq ED�/ ohwwlqj � ' e lpsolhv wkdw
	b A ) � ` � lv wkh dqqxdo shufhqwdjh fkdqjh lq wkh uhdo h{fkdqjh udwh wuljjhuhg
e| d rqh shufhqw lqfuhdvh lq wkh ghyldwlrq iurp orqj uxq htxloleulxp xqghu
wkh Fxuuhqf| Edvnhw1 Whvwlqj wkh k|srwkhvlv 	b

�
A ) � n 	b 9 A ) � ' f lv htxlydohqw

wr whvwlqj wkh vljql�fdqfh ri wkh HFP xqghu d �{hg uhjlph1 Vlploduo|/ wkh
qxoo ri 	b

�
A ) � n 	b : A ) � ' f lv htxlydohqw wr whvwlqj wkh vljql�fdqfh ri wkh HFP

xqghu d  rdwlqj uhjlph1 Dowhuqdwlyho|/ wkh qxoo ri 	b 9 A ) � ' f grhv qrw lpso|
whvwlqj li wkh HFP lv lqvljql�fdqw xqghu d �{hg uhjlph/ phuho| wkdw wkh
hodvwlflw| lv wkh vdph xqghu wkh Fxuuhqf| Edvnhw dqg xqghu d �{hg h{fkdqjh
udwh +surylghg/ ri frxuvh/ wkdw 	b

�
A ) � 9' f,1

7 Gdwd
Gdwd frqvlvw ri txduwhuo| revhuydwlrqv iru wkh shulrg 4<:6=405334=71 d Ohwwlqj
vpdoo ohwwhuv ghqrwh orjv wkh yduldeohv duh gh�qhg dv iroorzv= r lv wkh qrplqdo
h{fkdqjh udwh +VHN2G0pdun,/ R dqg R � duh wkh FSL=v iru Vzhghq dqg Jhu0
pdq| uhvshfwlyho|/ R 8"�3! lv wkh orj sulfh ri rlo/ - dqg - � duh wkh qrplqdo vkruw
lqwhuhvw udwhv/ } � } � lv wkh orj udwlr ehwzhhq Vzhglvk dqg Jhupdq jryhuq0
phqw frqvxpswlrq dqg L lv wkh rshq Vzhglvk xqhpsor|phqw udwh phdvxuhg
lq shufhqw1 �(es lv wkh Vzhglvk exgjhw edodqfh dv d vkduh ri JGS1 Vlqfh
gdwd rq vhfwruldo WIS lv qrwrulrxvo| kdug wr �qg/ zh xvh dv sur{lhv Vzhglvk
dqg Jhupdq oderu surgxfwlylw| dv phdvxuhg e| wkh udwlr ehwzhhq lqgxvwuldo

e Hqghuv +4<;;, xvhv d vlplodu dssurdfk lq d vwxg| whvwlqj iru SSS1f Doo vhulhv duh iurp wkh Lqwhuqdwlrqdo Ilqdqfldo Vwdwlvwlfv +LIV,/ LPI/ h{fhsw iru gdwd
rq hpsor|phqw rewdlqhg iurp RHFG Hfrqrplf Rxworrn 9;/ RHFG dqg gdwd rq xqhp0
sor|phqw zklfk zdv uhwulhyhg iurp RHFG Pdlq Hfrqrplf Lqglfdwruv +PHL,/ RHFG1
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surgxfwlrq dqg ryhudoo hpsor|phqw1 Gxh wr odfn ri gdwd zh duh irufhg wr
xvh txduwhuo| gdwd rq lqgxvwuldo surgxfwlrq zkloh wkh rqo| gdwd dydlodeoh rq
hpsor|phqw lv dqqxdo gdwd1 Ilqdoo| d qrwh rq krz wr kdqgoh wkh Jhupdq
wudqvlwlrq wr wkh HPX1 Zh dvvxph wkdw wkh qrplqdo h{fkdqjh udwh ehwzhhq
wkh G0pdun dqg wkh HXUR kdv uhpdlqhg xqfkdqjhg vlqfh wkh Jhupdq wudqvl0
wlrq wr wkh prqhwdu| xqlrq/ l1h1 zh fuhdwh dq duwl�fldo G0pdun2VHN h{fkdqjh
udwh zkhuh zh kdyh �{hg wkh G0pdun2HXUR h{fkdqjh udwh wr wkh frqyhuvlrq
udwh ri 41<91

Gdwd Surshuwlhv
Wkh vhulhv zhuh whvwhg iru wkh rughu ri lqwhjudwlrq xvlqj Dxjphqwhg

Glfnh|0Ixoohu +DGI, whvwv/ vhh Hqjoh dqg Judqjhu +4<<4,1 �/g Zh frxog qrw
uhmhfw wkh qxoo k|srwkhvlv ri d xqlw urrw/ l1h1 wkh vhulhv ehlqj L+4,/ iru dq|
yduldeohv h{fhsw wkh qrplqdo lqwhuhvw udwh vsuhdg E- � - � �1 Wkh uhpdlqlqj
vhulhv zloo wkhuhiruh/ lq wkh iroorzlqj/ eh wuhdwhg dv frqwdlqlqj d xqlw urrw1
Vzhglvk xqhpsor|phqw ehkdyhv olnh d vwdwlrqdu| vhulhv xs wr plg 4<<3 dqg
lv txlwh srvvleo| h{srvhg wr d vwuxfwxudo euhdn lq wkh hduo| 4<<3v1 Lw zdv/
krzhyhu/ qrw srvvleoh wr lqwhusuhw wkh uhvxowv ri d Shuurq whvw iru d vwuxfwxudo
euhdn gxh wr khdy| dxwr fruuhodwlrq1 Wkh xqhpsor|phqw vhulhv zloo wkhuh0
iruh dovr eh wuhdwhg dv srwhqwldoo| L+4,1 �%� Judskv ri Vzhglvk dqg Jhupdq
surgxfwlylw| dqg wkh orj uhdo h{fkdqjh udwh duh jlyhq lq Iljxuh 41

Lqghhg/ wkh vhulhv whqg wrjhwkhu/ dqg zh pd| vxvshfw wkdw wkhuh lv lq idfw
d frlqwhjudwlqj uhodwlrqvkls ehwzhhq wkhp1

�/h Whvw uhvxowv iru wkh rughu ri lqwhjudwlrq duh dydlodeoh rq uhtxhvw1�]� Qrwh wkdw wkh zh frxog qrw uhmhfw wkh k|srwkhvlv wkdw wkh uhdo h{fkdqjh udwh lv L+4,
dqg khqfh wkdw Vzhglvk srvw0Euhwwrq Zrrgv gdwd surylgh qr hylghqfh lq vxssruw ri wkh
SSS0k|srwkhvlv1
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8 Uhvxowv
Iluvw wkh orqj uxq uhodwlrqvkls lv hvwlpdwhg e| xvlqj wkh Hqjoh0Judqjhu rqh0
vwhs dv ghvfulehg e| htxdwlrq E��� Wkh prghov duh wkhq uhgxfhg e| Olnholkrrg
Udwlr +OU, whvwv ri olqhdu uhvwulfwlrqv dqg vxemhfw wr whvwlqj xqwlo d suhihuuhg
vshfl�fdwlrq lv rewdlqhg1

+l, Wkh Orqj Uxq Uhodwlrqvkls
Wkh uhvxowv rewdlqhg zkhq hvwlpdwlqj prgho E�� duh glvsod|hg lq froxpq

+4, lq Wdeoh 41 Doo sdudphwhuv kdyh h{shfwhg vljqv/ h{fhsw iru orj uhodwlyh
jryhuqphqw frqvxpswlrq zklfk lv vljql�fdqw zlwk d srvlwlyh frh!flhqw1 Dv
lw wxuqv rxw/ wklv lv wuxh iru d pdmrulw| ri wkh prghov/ dqg zh wkhuhiruh
eulh | frqvlghu dqrwkhu srvvlelolw| wkdq wkh k|srwkhvlv wkdw ghpdqg0sxoo
phfkdqlvpv jhqhudwh d fkdqjh lq wkh uhodwlyh sulfh1 Lw lv srvvleoh wkdw dq
lqfuhdvh lq E} � } � � jlyhv ulvh wr lq dwlrq h{shfwdwlrqv lq Vzhghq/ fdxvlqj d
qrplqdo ghsuhfldwlrq1 Vlqfh zh duh hvwlpdwlqj txduwhuo| jurzwk udwhv/ wkh
vkruw krul}rq pdnhv wkh qrplqdo h{fkdqjh udwh d pruh suredeoh fkdqqho wkdq
uhodwlyh sulfhv1

Wkh orqj0uxq uhodwlrqvkls lv rewdlqhg e| uhgxflqj wkh prgho e| OU0whvwv
ri olqhdu uhvwulfwlrqv1 Wkh uhvxow lv glvsod|hg lq froxpq E2� lq Wdeoh 41 Wkh
uhvlgxdov duh fohduo| vwdwlrqdu| zlwk d w0ydoxh iurp wkh DGI0whvw ri �e��e
+wkh fulwlfdo ydoxh ehlqj htxdo wr �2�Hb dw wkh �yh shufhqw ohyho,/ � � vxjjhvwlqj
wkdw wkh yduldeohv duh frlqwhjudwhg zlwk d orqj uxq uhodwlrqvkls htxdo wr

^ & ' ��f�D@ & n �f�e@ �& +;,

Vlqfh doo yduldeohv/ h{fhsw iru E-�- � � c L dqg �(es / duh h{suhvvhg lq orjv/
wkh frh!flhqwv ri wkh prgho lq Wdeoh 4 duh hodvwlflwlhv1

�i� Fulwlfdo ydoxhv lq whvwlqj iru vwdwlrqdu| uhvlgxdov iurp PdfNlqqrq +4<<4,1
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Wdeoh 4= Hqjoh0Judqjhu rqh0vwhs hvwlpdwlrq ri prgho E�� e| ROV/ txduwhuo|
gl�huhqfhv 4<:6=405334=71

Froxpq E�� E2� E��

Ghshqghqw yduldeoh {^ {^ {^
U?|eoSeR| 1444 1 1

+139;, 1 1
{E-�- � � 01336-- 01336-- 01336--

+1334, +1334, +1334,
{L 0133; 1 1

+1349, 1 1
{�(es 01335 1 1

+1336, 1 1
{E} � } � � 15;; 166;- 166;-

+14<6, +14<3, +14;7,
{R 8"�3! 1349 1 1

1354 1 1
^ �_� 0144;-- 01375-- 1

+137<, +1355, 1
@ �C� 01333 01334 1

+1334, +1334, 1
@ � �C� 1334 1334-- 1

+1334, +1334, 1
.�� �C� 1 1 01375--

1 1 +134;,
DU0frpsrqhqwv 3 3 3
Dgglwlyh Gxpplhv Qr Qr Qr
Vhdvrqdo Gxpplhv Qr Qr Qr
- 9\ # > 13:4 13<7 13<3
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Lq rughu wr irupdoo| whvw iru frlqwhjudwlrq/ zh uh0uxq wkh prgho lq froxpq
E2�/ xvlqj wkh rewdlqhg HFP dv dq h{sodqdwru| yduldeoh1 Wr whvw wkh vljql�0
fdqfh ri wkh HFP lv wkhq d whvw iru frlqwhjudwlrq dv orqj dv wkh frqglwlrqlqj
yduldeohv duh zhdno| h{rjhqrxv wr wkh frlqwhjudwlrq sdudphwhuv/ vhh Edqhumhh
hw do +4<<6, dqg Nuhphuv hw do +4<<5,1 Wkh uhvxowv duh vkrzq lq froxpq E�� lq
Wdeoh 41 Wkh HFP lv kljko| vljql�fdqw zlwk d s0ydoxh ri �f�H/ dqg zh uhmhfw
wkh qxoo ri qr frlqwhjudwlrq ehwzhhq wkh uhdo h{fkdqjh udwh dqg Vzhglvk dqg
Jhupdq surgxfwlylw| zlwk orqj0uxq hodvwlflwlhv lpsolhg e| EH�1

Wkh orqj uxq sdwk jlyhq e| EH� lv sorwwhg djdlqvw wkh dfwxdo orj uhdo h{0
fkdqjh udwh lq Iljxuh 51 Zh vhh krz wkh Jhupdq uhxql�fdwlrq surylghg vrph
vsdfh iru d uhdo ghsuhfldwlrq ri wkh Vzhglvk uhdo h{fkdqjh udwh ru frqyhuvho|
d uhdo dssuhfldwlrq ri wkh Jhupdq uhdo h{fkdqjh udwh1

+ll, Vkruw0uxq G|qdplfv
Wkurxjkrxw wkh dqdo|vlv erwk txduwhuo| gl�huhqfhv xvlqj dgmxvwhg vhulhv/

dqg dqqxdo gl�huhqfhv xvlqj xqdgmxvwhg vhulhv dqg vhdvrqdo gxpplhv zhuh
xvhg1 � � Hvwlpdwlqj txduwhuo| gl�huhqfhv lpsolhv wkdw wkhuh pd| eh d orw ri
vkruw0uxq qrlvh lq wkh gdwd wkdw vxssuhvvhv jhqxlqh uhodwlrqvklsv1 Wklv lv frq0
�uphg e| wkh hpslulfdo uhvxowv1 Wkh jrrgqhvv ri �w lv jhqhudoo| pxfk kljkhu
zkhq hvwlpdwlqj dqqxdo udwkhu wkdq txduwhuo| gl�huhqfhv dqg wkh �wwhg ydo0
xhv fruuhvsrqg ehwwhu wr wkh dfwxdo ydoxhv1 Lq zkdw iroorzv zh wkhuhiruh
irfxv rq dqqxdo gl�huhqfh hvwlpdwlrq xvlqj xqdgmxvwhg vhulhv dqg vhdvrqdo
gxpplhv lq wkh pdlq wh{w1 � �

�/� Zkhq hvwlpdwlqj txduwhuo| gl�huhqfhv/ vhulhv vkrzlqj vhdvrqdo sdwwhuqv +xqhpsor|0
phqw dqg jryhuqphqw frqvxpswlrq, zhuh vhdvrqdoo| dgmxvwhg xvlqj wkh [440�owhu1�/	 Wdeohv ri txduwhuo| gl�huhqfhv duh dydlodeoh rq uhtxhvw1
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Hvwlpdwlrq ri wkh jhqhudo xquhvwulfwhg prgho Ee� uhqghuv pdq| yduldeohv
lqvljql�fdqw1 Wkh prgho lv wkhuhiruh uhgxfhg xvlqj Odjudqjh Pxowlsolhu whvwv
iru olqhdu uhvwulfwlrqv rq vlqjoh yduldeohv dqg jurxsv ri yduldeohv/ xqwlo dq
lqwhusuhwdeoh prgho ri vljql�fdqw yduldeohv lv rewdlqhg1 Wdeoh 5 suhvhqwv
uhgxfhg yhuvlrqv ri prgho Ee� xvlqj dqqxdo gl�huhqfhv/ � ' e1

Wkh prgho lq froxpq E�� vkrzv wkdw wkh g|qdplfv ri wkh uhdo h{fkdqjh
udwh lv ghwhuplqhg e| wkh ihhgedfn iurp suhylrxv shulrgv dv fdswxuhg e| wkh
dxwruhjuhvvlyh +�-,frpsrqhqwv/ wkh fkdqjh lq wkh exgjhw edodqfh/ dqg wkh
lqwhuhvw udwh vsuhdg1 D srvlwlyh lqwhuhvw udwh vsuhdg fdxvhv d uhdo dssuhfldwlrq
ri wkh Vzhglvk uhdo h{fkdqjh udwh xqghu wkh Fxuuhqf| Edvnhw dqg xqghu d
 rdwlqj h{fkdqjh udwh1 Wkh prgho lqglfdwhv wkdw wkh lqwhuhvw udwh vsuhdg
grhv qrw d�hfw wkh uhdo h{fkdqjh udwh zkhq wkh h{fkdqjh udwh lv �{hg/ doehlw
rq wkh udwkhu orz 45 shufhqw ohyho ri vljql�fdqfh1 Wklv lv frqvlvwhqw zlwk
rxu wkhru| wkdw wkh lqwhuhvw udwh d�hfwv wkh uhdo h{fkdqjh udwh wkurxjk wkh
qrplqdo h{fkdqjh udwh dqg wkxv rqo| pdwwhuv xqghu d  rdwlqj uhjlph1

Zh qrwh wkdw zkloh orj uhodwlyh jryhuqphqw frqvxpswlrq sod|hg d fhuwdlq
uroh zkhq hvwlpdwlqj txduwhuo| gl�huhqfhv lq Wdeoh 4/ lw vhhpv wkdw wkh exg0
jhw edodqfh pdwwhuv iru dqqxdo gl�huhqfhv lq wkh uhdo h{fkdqjh udwh1 Uhfdoo
rxu wkhruhwlfdo suhglfwlrq wkdw fkdqjhv lq orj uhodwlyh frqvxpswlrq pljkw
fdxvh lq dwlrq h{shfwdwlrqv dqg wkhuhiruh d qrplqdo ghsuhfldwlrq / zkloh dq
lpsuryhphqw lq wkh exgjhw edodqfh fdxvhv gh dwlrq dqg khqfh d uhdo ghsuh0
fldwlrq1 Rqfh djdlq lw vhhpv wkdw zkloh wkh qrplqdo h{fkdqjh udwh lv wkh
phfkdqlvp wkurxjk zklfk wkh uhdo h{fkdqjh udwh lv d�hfwhg zkhq hvwlpdwlqj
txduwduo| gl�huhqfhv zkloh wkh Vzhglvk sulfh ohyho dffrxqwv iru uhdo h{fkdqjh
udwh pryhphqwv rq dq dqqxdo edvlv1
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Wdeoh 5= Hvwlpdwlrq ri g|qdplf uhdo h{fkdqjh udwh prghov e| ROV/ dqqxdo
gl�huhqfhv/ 4<:6=405334=7

Froxpq E�� E2� E��

Ghshqghqw yduldeoh { ; ^ { ; ^ { ; ^

{ ; E-�- � � 01337- 1 01337--
+1335, 1 +1335,

{ ; E-�- � � �( Z �1[ 1337 1 1338-
+1336, 1 +1336,

{ ; �(es 1338-- 1337-- 1337--
+1335, +1335, +1335,

.�� � ; 01384- 0137<- 01383-
+1363, +1363, +1363,

.�� � ; �( Z ! 8]\ & 01475-- 0148;--- 01475--
+1395, +1394, +1395,

DU0frpsrqhqwv 6 6 6
Dgglwlyh Gxpplhv \hv \hv \hv \
Vhdvrqdo Gxpplhv \hv Qr \hv
- 9\ # > 1:5; 1:64 1:5;
� 43: 43: 43:
Euhxvfk0Sdjdq OP0vwdwlvwlf E?- 9 � 71<6< 51955 61379

Qrwdwlrq dv lq Wdeoh 41j H{foxglqj G k
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Wkh huuru fruuhfwlrq whup kdv d vljql�fdqw qhjdwlyh h�hfw rq uhdo h{fkdqjh
udwh jurzwk1 D srvlwlyh ghyldwlrq iurp htxloleulxp e| 4 shufhqw fdxvhv d uhdo
dssuhfldwlrq ri �fD� shufhqw xqghu wkh Fxuuhqf| Edvnhw dqg d �{hg h{fkdqjh
udwh/ dqg dq dgglwlrqdo ��e2 shufhqw xqghu d  rdwlqj h{fkdqjh udwh1 Lq whupv
ri orqj whup dgmxvwphqw lw phdqv wkdw xqghu wkh Fxuuhqf| Edvnhw lw wdnhv
derxw 71< |hduv iru <3 shufhqw ri wkh ghyldwlrq wr dgmxvw +kdoi0olih 418 |hduv,/
zkloh lw wdnhv rqo| 416 |hduv xqghu d  rdwlqj uhjlph +kdoi0olih 17 |hduv,1 Khqfh
lw vhhpv wkdw wkh qrplqdo h{fkdqjh udwh lqghhg dfwv dv d vkrfn devruehu1

Uhprylqj wkh lqwhudfwlrq whup lq froxpq E2� uhqghuv erwk lqwhuhvw udwh
whupv lqvljql�fdqw/ zklfk lv udwkhu uh0dvvxulqj frqvlghulqj wkdw wkh lqwhuhvw
udwh vsuhdg vkrxog eh xqdeoh wr d�hfw wkh qrplqdo h{fkdqjh udwh xqghu d
�{hg h{fkdqjh udwh uhjlph1 Ghvslwh wkh orz vljql�fdqfh ri wkh lqwhudfwlrq
whup/ zh frqfoxgh wkdw wkh prgho lq froxpq E�� lv d jrrg fdqglgdwh iru d
suhihuuhg vshfl�fdwlrq dqg zh h{dplqh lwv surshuwlhv lq pruh ghwdlo1 Wkh
�wwhg ydoxhv/ glvsod|hg lq Iljxuh 6/ fruuhvsrqg udwkhu zhoo wr wkh dfwxdo
ydoxhv1Wkh judsk vkrzv wkdw wkh odujhvw ghyldwlrq ehwzhhq dfwxdo dqg �wwhg
ydoxhv rffxuv durxqg 4<;61 Lqflghqwo|/ uhprylqj wkh gxpp| iru wkh odujh
ghydoxdwlrq 4<;5=6/ l1h1 ( ; lq froxpq E�� uhqghuv wkh lqwhuhvw udwh whup
vljql�fdqw rq wkh 43 shufhqw ohyho1 Pruhryhu/ sorwwlqj uhfxuvlyh sdudphwhuv
lqglfdwhv wkdw wkh hvwlpdwhg frh!flhqwv duh udwkhu vwdeoh/ frqyhujh dv wkh
vdpsoh vl}h lv lqfuhdvhg dqg wkdw qrqh ri wkh sdudphwhuv fkdqjh wkhlu vljqv1
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Qrwh wkdw zh lqlwldoo| doorzhg iru uhjlph0vshfl�f lqwhufhswv lq doo hvwl0
pdwhv/ exw wkh| glg qrw pdwwhu lq dq| ri wkh hvwlpdwlrqv1 Lq dgglwlrq vrph
vhqvlwlylw| dqdo|vlv zdv pdgh e| hvwlpdwlqj ryhu 4<:6=404<<;=7 rqo|/ l1h1 e|
holplqdwlqj wkh gdwd iru zklfk Jhupdq| lv d phpehu ri wkh HPX1 Wkh pdlq
uhvxowv zhuh xqd�hfwhg e| wklv h{huflvh1 Wr vxp xs/ lw vhhpv wkdw wkh uhjlph
kdv lqghhg pdwwhuhg iru wkh g|qdplfv ri wkh uhdo h{fkdqjh udwh1 Pruh vshfli0
lfdoo|/ ghyldwlrqv iurp orqj uxq htxloleulxp duh fruuhfwhg pruh txlfno| zkhq
wkh qrplqdo h{fkdqjh udwh kdv ehhq doorzhg wr  rdw iuhho|1 Wklv lv d nh|
uhvxow1

+lll, Wkh Frpsrqhqw0vshfl�f Lpsdfw ri wkh HFP
Wdeoh 6 suhvhqwv xquhvwulfwhg dqg uhvwulfwhg yhuvlrqv ri prghov ED� �

E.� xvlqj dqqxdo gl�huhqfhv1 Dffruglqj wr Prgho 4 lq Wdeoh 6/ d srvlwlyh
ghyldwlrq iurp orqj uxq htxloleulxp fdxvhv lq dwlrq lq Vzhghq xqghu d �{hg
h{fkdqjh udwh zklfk lv frqvlvwhqw zlwk wkhru|1 Xqghu d  rdwlqj h{fkdqjh udwh
krzhyhu/ wkh HFP grhv qrw d�hfw sulfhv +wkh k|srwkhvlv wkdw wkh frh!flhqwv
fdqfho lv qrw uhmhfwhg dw wkh 8 shufhqw ohyho,1 Rwkhu ghwhuplqdqwv ri Vzhglvk
lq dwlrq lqfoxgh wkh rlo sulfh dqg orj uhodwlyh jryhuqphqw frqvxpswlrq1

Xvlqj wkh Jhupdq sulfh ohyho dv wkh uhjuhvvdqg dv vxjjhvwhg lq htxdwlrq
ES� |lhogv Prgho 51 Dv iru wkh lqwhusuhwdwlrq/ rxu pdlq frqfhuq lv wkh lpsdfw
ri wkh HFP xqghu gl�huhqw uhjlphv1 Dffruglqj wr wkhru|/ d srvlwlyh ghyldwlrq
iurp orqj uxq htxloleulxp vkrxog fdxvh gh dwlrq lq Jhupdq|/ dqg wkhuhe|
d uhdo dssuhfldwlrq1 Zh vhh iurp wkh uhvxowv lq Wdeoh 6 wkdw wklv krogv wuxh
uhjdugohvv ri uhjlph1
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Wdeoh 6= Hvwlpdwlrq ri g|qdplf prghov ri wkh wkuhh frpsrqhqwv e| ROV/
dqqxdo gl�huhqfhv 4<:6=405334=7

Prgho 4 Ghshqghqw yduldeoh { ; R
{ ; R 8]�3! 1343---

+1336,
{ ; E} � } � � 14<8---

+137:,
{ ; E} � } � � �( Z �1[ 01655---

+13;3,
{ ; E-�- � � 1334--

+1333,
.�� � ; �( Z �1[ 1364--- DU frpsrqhqwv 4

+133<, � 444
.�� � ; �( Z ! 8�\ & 01369--- - 9\ # > 1<73

+1343, Euhxvfk0Sdjdq OP0vwdwlvwlf/ ?- 9 1398
Prgho 5 Ghshqghqw yduldeoh { ; R �

{ ; R 8]�3! 1339--- DU frpsrqhqwv 4
+1335, � 446

.�� � ; 0133;--- - 9\ # > 1<3<
+1336, Euhxvfk0Sdjdq OP0vwdwlvwlf/ ?- 9 71939

Prgho 6 Ghshqghqw yduldeoh { ; r
{ ; E} � } � � �( Z ! 8]\ & 41389--

+183;,
{ ; E-�- � � 01336-

+1335,
{ ; E-�- � � �( Z �1[ 1337-

+1336,
.�� � ; 01469--- DU frpsrqhqwv 6

+1376, � 43:
.�� � ; �( Z �1[ 1485--- - 9\ # > 19<5

+1385, Euhxvfk0Sdjdq OP0vwdwlvwlf/ ?- 9 169;

Qrwdwlrq dv lq Wdeoh 41
Vljql�fdqw vhdvrqdo dqg dgglwlyh gxpplhv lqfoxghg1
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Krzhyhu/ zkhq frpsdulqj wkh uhdfwlrq ri wkh Vzhglvk dqg wkh Jhupdq
sulfh ohyho uhvshfwlyho| zh vhh wkdw wkh h�hfw rq wkh Vzhglvk sulfh ohyho lv
doprvw irxu wlphv dv odujh +�f�� frpsduhg wr �ffH,1 Lw wkhuhiruh vhhpv wkdw
wkh Vzhglvk sulfh ohyho uhvsrqgv pxfk pruh irufhixoo| wr vkruw0uxq ghyldwlrqv
iurp orqj uxq htxloleulxp wkdq wkh Jhupdq sulfh ohyho/ zklfk lqglfdwhv wkdw
Vzhghq/ ehlqj d vpdoo frxqwu|/ kdv wr dgdsw wr Jhupdq frqglwlrqv udwkhu
wkdq wkh rwkhu zd| durxqg1

Ilqdoo|/ wkh qrplqdo h{fkdqjh udwh lq Prgho 6/ lv d�hfwhg e| wkh fkdqjh
lq wkh lqwhuhvw udwh vsuhdg xqghu wkh Fxuuhqf| Edvnhw dqg d  rdwlqj uhjlph/
exw qrw xqghu d �{hg h{fkdqjh udwh uhjlph1 Wklv lv frpsohwho| lq olqh zlwk
zkdw rqh zrxog h{shfw1 Pruhryhu/ xqghu d  rdwlqj udwh/ kljkhu jurzwk lq
orj uhodwlyh jryhuqphqw frqvxpswlrq fdxvhv d qrplqdo ghsuhfldwlrq/ suredeo|
gxh wr lq dwlrq h{shfwdwlrqv1 D srvlwlyh ghyldwlrq iurp orqj uxq htxloleulxp
wuljjhuv d qrplqdo dssuhfldwlrq xqghu wkh Fxuuhqf| Edvnhw dqg d  rdwlqj
uhjlph exw qrw xqghu d �{hg h{fkdqjh udwh uhjlph +wkh k|srwkhvlv wkdw wkh
frh!flhqwv fdqfho lv qrw uhmhfwhg dw wkh 8 shufhqw ohyho,1 Khqfh/ lw vhhpv wkdw
d  rdwlqj qrplqdo h{fkdqjh udwh dfwv dv d vkrfn devruehu1

Zh frqfoxgh wkdw doo wkuhh frpsrqhqwv kdyh frqwulexwhg wr wkh dgmxvw0
phqw ri wkh uhdo h{fkdqjh udwh wr lwv orqj uxq sdwk zkhq wkh uhjlph kdv
doorzhg iru vxfk dgmxvwphqwv1

9 Frqfoxglqj Uhpdunv
Wklv sdshu surylghv hpslulfdo hylghqfh rq wkh orqj uxq ehkdylru dqg vkruw
uxq g|qdplfv ri wkh Vzhglvk uhdo h{fkdqjh udwh uhodwlyh wr Jhupdq| gxulqj
wkh srvw0Euhwwrq Zrrgv shulrg1 Wkh uhvxowv vkrz wkdw wkhuh lv frlqwhjudwlrq
ehwzhhq wkh uhdo h{fkdqjh udwh dqg Vzhglvk dqg Jhupdq oderu surgxfwlylw|/
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vxssruwlqj wkh Edodvvd0Vdpxhovrq k|srwkhvlv1
Zh frqfoxgh wkdw wkh prvw lpsruwdqw vkruw0uxq h{sodqdwru| yduldeohv duh

wkh lqwhuhvw udwh vsuhdg/ wkh ihhgedfn iurp suhylrxv shulrgv dqg wkh ghyldwlrq
iurp orqj uxq htxloleulxp1 Wkh uhjlph kdv pdwwhuhg iru wkh g|qdplfv ri wkh
uhdo h{fkdqjh udwh1 Lw vhhpv wkdw glvwxuedqfhv duh dgmxvwhg pruh txlfno|
zkhq wkh h{fkdqjh udwh kdv ehhq doorzhg wr  rdw iuhho|1 Wkxv lv vhhpv wkdw
wkh qrplqdo h{fkdqjh udwh dfwv dv d vkrfn devruehu1

Ilqdoo|/ wkh uhvxowv surylgh vrph hylghqfh wkdw doo wkuhh frpsrqhqwv kdyh
frqwulexwhg wr fruuhfwlqj glvwruwlrqv/ exw wkdw wkh Vzhglvk sulfh ohyho dqg
wkh qrplqdo h{fkdqjh udwh kdyh uhvsrqghg pruh irufhixoo| wkdq wkh Jhupdq
sulfh ohyho wr ghyldwlrqv iurp orqj uxq htxloleulxp1 Wkhuhiruh/ lw dsshduv
wkdw Vzhghq/ ehlqj d vpdoohu frxqwu| wkdq Jhupdq|/ lv irufhg wr dgdsw wr
Jhupdq frqglwlrqv dqg uhvsrqg wr glvwruwlrqv udwkhu wkdq wkh rwkhu zd|
durxqg1
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Uhihuhqfhv
^4` Doh{lxv/ D1 dqg Qlovvrq/ M1 +5333,/ �Uhdo H{fkdqjh Udwhv dqg Ixqgd0

phqwdov= Hylghqfh iurp 48 RHFG Frxqwulhv�/ Rshq Hfrqrplhv Uhylhz/
Yro1 44/ ss16;606<:

^5` Doh{lxv/ D1 +5334,/ �Vrxufhv ri Uhdo H{fkdqjh Udwh Ioxfwxdwlrqv lq wkh
Qruglf Frxqwulhv�/ Vfdqglqdyldq Mrxuqdo ri Hfrqrplfv/ Yro1 436/ ss1
64:0664

^6` Duwlv/ P1M1 dqg Hkupdqq/ P1 +5333,/ � Wkh H{fkdqjh Udwh dv d Vkrfn0
devruehu ru Vrxufh ri VkrfnvB D Vwxg| ri Irxu Rshq Hfrqrplhv�/ FHSU
Glvfxvvlrq Sdshu Vhulhv/ Qr1 5883

^7` Edodvvd/ E1 +4<97,/ �Wkh Sxufkdvlqj Srzhu Grfwulqh= D Uhdssudlvdo�/
Wkh Mrxuqdo ri Srolwlfdo Hfrqrp|/ Yro1 :5/ ss1 8;708<9

^8` Edqhumhh/ D1/ Grodgr/ M1/ Jdoeudlwk/ M1Z1/ dqg Khqgu|/ G1I +4<<6,/
Fr0lqwhjudwlrq/ Huuru fruuhfwlrq/ dqg wkh Hfrqrphwulf Dqdo|vlv ri Qrq0
vwdwlrqdu| Gdwd/ R{irug Xqlyhuvlw| Suhvv/ R{irug/

^9` Ehujydoo/ D1 +5335,/ �Zkdw Ghwhuplqhv Uhdo H{fkdqjh UdwhvB Wkh
Qruglf Frxqwulhv�/ lq Hvvd|v rq H{fkdqjh udwhv dqg Pdfurhfrqrplf
Vwdelolw|/ SkG Glvvhuwdwlrq/ Hfrqrplf Vwxglhv 98/ Xssvdod Xqlyhuvlw|

^:` Fklqq/ P1G +4<<:,/ �Vhfwrudo Surgxfwlylw|/ Jryhuqphqw Vshqglqj dqg
Uhdo H{fkdqjh Udwhv= Hpslulfdo Hylghqfh iru RHFG Frxqwulhv�/ QEHU
Zrunlqj Sdshu Qr1 934:

^;` Gh Juhjrulr/ M1 dqg Zroi/ K1F1 +4<<7,/ �Whupv ri Wudgh/ Surgxfwlylw|/
dqg wkh Uhdo H{fkdqjh Udwh�/ QEHU Zrunlqj Sdshu Qr1 7;3:
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^<` Gruqexvfk/ U1 +4<:9,/ �H{shfwdwlrqv dqg H{fkdqjh Udwh G|qdplfv�/
Wkh Mrxuqdo ri Srolwlfdo Hfrqrp|/ Yro1;7/ ss1 4494044:8

^43` Hqghuv/ Z1 +4<;;,/ �DULPD dqg Frlqwhjudwlrq Whvwv ri SSS xqghu
Il{hg dqg Ioh{leoh H{fkdqjh Udwh Uhjlphv�/ Uhylhz ri Hfrqrplfv dqg
Vwdwlvwlfv/ Yro1 :3/ ss1 837083;

^44` Hqjoh/ U1I dqg Judqjhu/ F1Z1M1 +4<;:,/ �Fr0lqwhjudwlrq dqg Huuru Fru0
uhfwlrq= Uhsuhvhqwdwlrq/ Hvwlpdwlrq dqg Whvwlqj�/ Hfrqrphwulfd/ Yro1
88/ ss1 58405:9

^45` Hqjoh/ U1I dqg Judqjhu/ F1Z1M +4<<4, +Hgv1,/ Orqj Uxq Hfrqrplf
Uhodwlrqvklsv/ R{irug Xqlyhuvlw| Suhvv/ R{irug

^46` Iurrw/ N1D1 dqg Urjr�/ N1 +4<<8,/ �Shuvshfwlyhv rq SSS dqg Orqj0Uxq
Uhdo H{fkdqjh Udwhv�/ Fkdswhu 65 lq Jurvvpdq/ J1P dqg Urjr�/ N1
+Hgv1,/ Kdqgerrn ri Lqwhuqdwlrqdo Hfrqrplfv/ Yro LLL/ Hovhylhu Vflhqfh
E1Y/ Dpvwhugdp

^47` Nuhphuv/ M1M1P/ Hulfvvrq/ Q1U dqg Grodgr/ M1M1 +4<<5,/ �Wkh Srzhu ri
Frlqwhjudwlrq Whvwv�/ R{irug Exoohwlq ri Hfrqrplfv dqg Vwdwlvwlfv/ Yro1
87/ ss1 658067;

^48` PdfNlqqrq/ M1 +4<<4,/ �Fulwlfdo ydoxhv iru Frlqwhjudwlrq Whvwv�/ lq Hq0
joh/ U1I dqg Judqjhu/ F1Z1M +Hgv1, Orqj Uxq Hfrqrplf Uhodwlrqvklsv/
R{irug Xqlyhuvlw| Suhvv/ R{irug

^49` Pxvvd/ P1 +4<;9,/ �Qrplqdo H{fkdqjh Udwh Uhjlphv dqg wkh Ehkdy0
lru ri Uhdo H{fkdqjh Udwhv= Hylghqfh dqg Lpsolfdwlrqv�/ Fduqhjlh0
Urfkhvwhu Vhulhv rq Sxeolf Srolf| Yro1 58/ ss1 44:0547

5;



^4:` Vdpxhovrq/ S1 D1 +4<97,/ �Wkhruhwlfdo Qrwhv rq Wudgh Sureohpv�/ Uh0
ylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ Yro1 79/ ss1 4780487

^4;` Wd|oru/ Dodq P1 +5335,/ �D Fhqwxu| ri sxufkdvlqj0srzhu Sdulw|�/ Uh0
ylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ Yro1 ;7/ ss1 46<0483

^4<` Wkrpdv/ D1 +4<<:,/ �Lv wkh H{fkdqjh Udwh d Vkrfn DevruehuB Wkh Fdvh
ri Vzhghq�/ LPI Zrunlqj Sdshu <:24:9

5<



 
Working Paper Series/Arbetsrapport 
 
FIEF Working Paper Series was initiated in 1985. A complete list is available from FIEF upon 
request. Information about the series is also available at our website on URL 
http://www.fief.se/Publications/WP.html.  
 
 
 
2000 
 
158.  Antelius, Jesper, “Sheepskin Effects in the Returns to Education: Evidence on 
Swedish Data”,  17 pp. 
 
159.  Erixon, Lennart, “The ‘Third Way’ Revisited. A Revaluation of the Swedish 
Model in the Light of Modern Economics”, 97 pp. 
 
160.  Lundborg, Per, “Taxes, Risk Aversion and Unemployment Insurance as Causes 
for Wage Rigidity”, 16 pp. 
 
161.  Antelius, Jesper and Lundberg, Lars, “Competition, Market Structure and Job 
Turnover”, 27 pp. 
 
162.  Johansson, Sten och Sélen, Jan, ”Arbetslöshetsförsäkringen och arbetslös-
heten – En reanalys av IFAUs studie”, 46 s. 
 
163.  Edin, Per-Anders, Fredriksson, Peter and Lundborg, Per, ”Trade, Earnings, 
and Mobility – Swedish Evidence”, 28 pp. 
 
164.  Strauss, Tove, “Economic Reforms and the Poor”, 25 pp. 
 
165.  Strauss, Tove, “Structural Reforms, Uncertainty, and Private Investment”, 31 pp. 
 
 
2001 
 
166.  Hansson, Pär, “Skill Upgrading and Production Transfer within Swedish 
Multinationals in the 1990s”, 27 pp. 
 
167.  Arai, Mahmood and Skogman Thoursie, Peter, “Incentives and Selection in 
Cyclical Absenteeism”, 15 pp. 
 
168.  Hansen, Sten and Persson, Joakim, “Direkta undanträngningseffekter av 
arbetsmarknadspolitiska åtgärder”, 27 pp. 
 
169.  Arai, Mahmood and Vilhelmsson, Roger, ”Immigrants’ and Natives’ 
Unemployment-risk: Productivity Differentials or Discrimination?”, 27 pp. 



170.  Johansson, Sten och Selén, Jan, ”Arbetslöshetsförsäkringen och arbetslös-
heten (2). Reformeffekt vid 1993 års sänkning av ersättningsgraden i arbetslöshets-
försäkringen?”, 39 pp. 
 
171.  Johansson, Sten, ”Conceptualizing and Measuring Quality of Life for National 
Policy”, 18 pp. 
 
 172. Arai, Mahmood and Heyman, Fredrik, “Wages, Profits and Individual 
Unemployment Risk: Evidence from Matched Worker-Firm Data”, 27 pp. 
 
173.  Lundborg, Per and Sacklén, Hans, “Is There a Long Run Unemployment-
Inflation Trade-off in Sweden?”, 29 pp. 
 
174.  Alexius, Annika and Carlsson, Mikael, “Measures of Technology and the 
Business Cycle: Evidence from Sweden and the U.S.”, 47 pp. 
 
175.  Alexius, Annika, “How to Beat the Random Walk”, 21 pp. 
 
 
2002 
 
176.    Gustavsson, Patrik, “The Dynamics of European Industrial Structure”, 41 pp. 
 
177.   Selén, Jan, “Taxable Income Responses to Tax Changes – A Panel Analysis of 
the 1990/91 Swedish Reform”,  30 pp. 
 
178.   Eriksson, Clas and Persson, Joakim, “Economic Growth, Inequality, Demo-
cratization, and the Environment”, 21 pp. 
 
179.  Granqvist, Lena, Selén, Jan and Ståhlberg, Ann-Charlotte, “Mandatory 
Earnings-Related Insurance Rights, Human Capital and the Gender Earnings Gap in 
Sweden”, 21 pp. 
 
180.  Larsson, Anna, “The Swedish Real Exchange Rate under Different Currency 
Regimes”, 29 pp. 
 




