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Devwudfw

Zh dqdo|vh wkh uhodwlyh shuirupdqfh ri wkh LPI/ RHFG dqg HF lq iruh0

fdvwlqj wkh jryhuqphqw gh�flw/ dv d udwlr wr JGS/ iru wkh J: frxqwulhv1

Lqwhuhvwlqj gl�huhqfhv dfurvv frxqwulhv hphujh/ vrphwlphv vxssruwlqj wkh

k|srwkhvlv ri dq dv|pphwulf orvv ixqfwlrq +l1h1/ ri d suhihuhqfh iru xqghusuh0

glfwlrq ru ryhusuhglfwlrq,/ dqg srwhqwldo ehqh�wv iurp iruhfdvw srrolqj1

M1H1O1 Fodvvl�fdwlrq= F86/ H4:/ K95
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Lq wklv sdshu zh dqdo|vh wkh �vfdo iruhfdvw uhfrug ri wkh pdmru lqwhuqdwlrqdo ru0

jdql}dwlrqv 0 wkh LPI/ RHFG dqg wkh HF1 Zh vxeplw wkhvh iruhfdvwv +iruhfdvwv

iru wkh udwlr ri wkh exgjhw gh�flw wr rxwsxw, wr d ydulhw| ri whvwv iru dffxudf|/

h�flhqf| dqg xqeldvhgqhvv/ xvlqj gdwd iru wkh J0: frxqwulhv/ dqg/ pruh hvshfldoo|

iru wkh cHxurshdq 7* vxejurxs ri wkh J0:1 Dq lpsruwdqw prwlydwlrq iru wklv h{0

huflvh frphv iurp wkh uhfrjqlwlrq wkdw gh�flw iruhfdvwv duh sod|lqj dq lqfuhdvlqj

uroh lq pdfurhfrqrplf srolf| ghflvlrqv1 Wklv kdv ehhq sduwlfxoduo| reylrxv lq wkh

Hxurshdq frqwh{w zkhuh/ iru h{dpsoh/ wkh rshudwlqj surfhgxuhv ri wkh Vwdelolw|

dqg Jurzwk Sdfw lqyroyh uhihuhqfh wr iruhfdvw ydoxhv ri wkh �vfdo gh�flw dw pruh

wkdq rqh srlqw1 Lq dq hud ri �vfdo frqvrolgdwlrq/ wklv vljql�fdqfh ri survshfwlyh

dv zhoo dv ri dfwxdo �vfdo gh�flwv lv wuxh pruh jhqhudoo|= vr vrrq dv *vxvwdlqdelolw|*

lv phqwlrqhg/ wkh iruhfdvw sdwk ri ixwxuh gh�flwv kdv wr eh dgghg wr wkh klvwrulfdo

uhfrug iru hydoxdwlrq1 Lw lv lpsruwdqw wr hqtxluh/ wkhuhiruh/ lqwr wkh uholdelolw| ri

vxfk iruhfdvwv1 Wkhuh lv dovr d pruh whfkqlfdo prwlydwlrq iru wkh zrun uhsruwhg

khuh1 Lpsolflw lq vwdqgdug iruhfdvw hydoxdwlrq sudfwlfh lv wkh dvvxpswlrq wkdw

iruhfdvw plvvhv h{dfw v|pphwulf shqdowlhv> khqfh d txdgudwlf irup iru wkh orvv

ixqfwlrq lv urxwlqh1 Uhfhqwo|/ krzhyhu/ Judqjhu +4<<:, kdv kljkoljkwhg wkh idfw

wkdw zkhq wkh orvv ixqfwlrq lv qrw ri wklv irup/ wkh vwdqgdug surshuwlhv ri rswl0

pdo iruhfdvwv zloo qrw krog1 Wkh srolwlfdo frqwh{w lq zklfk �vfdo gh�flw iruhfdvwv

hphujh pd| zhoo eh rqh lq zklfk wkh frvwv ri iruhfdvw plvvhv duh qrw v|pphw0

ulf> dqg/ zklovw wkh lqwhuqdwlrqdo rujdql}dwlrqv zkrvh iruhfdvwv zh h{dplqh khuh

duh xqghu gl�huhqw srolwlfdo suhvvxuhv iurp wkrvh zklfk lq�xhqfh qdwlrqdo jryhuq0

phqwv/ wkh| duh rshudwlqj lq d uhodwhg srolwlfdo hqylurqphqw1 Ilvfdo iruhfdvw huuruv

pd| eh hvshfldoo| vhqvlwlyh rqhv1 Lq wklv sdshu zh xvh wkh �vfdo iruhfdvw vdpsohv

wr hydoxdwh zkhwkhu wkh suhglfwlrqv phhw wkh rswlpdolw| fulwhuld ri qrqtxdgudwlf

orvv ixqfwlrqv1

Lq wkh sdshu zh sd| vrphzkdw pruh dwwhqwlrq wr wkh vhw ri LPI iruhfdvwv

wkdq zh gr wr wkrvh ri wkh RHFG dqg wkh HF/ iru wkh vlpsoh uhdvrq wkdw wkh
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LPI vdpsoh lv vrphzkdw odujhu wkdq wkrvh zh zhuh deoh wr froohfw iru wkh rwkhu

wzr djhqflhv1 Lq wkh qh{w vhfwlrq zh ehjlq zlwk d �uvw hydoxdwlrq ri wkh LPI

iruhfdvw uhfrug1 Lq Vhfwlrq 6 zh frpsduh wklv zlwk wkh uhfrug iru RHFG dqg HF

iruhfdvwv1 Lq Vhfwlrq 7 zh hydoxdwh zkhwkhu wkhuh lv dq| hylghqfh lq idyrxu ri dq

dv|pphwulf orvv ixqfwlrq1 Vhfwlrq 8 frqfoxghv1

2� �? i�@*�@|�L? Lu |�i W�6 uLhiU@t|t

Lq wklv vhfwlrq zh dqdo|vh wkh LPI iruhfdvwv ri jurvv gh�flw udwlrv iru wkh J:

frxqwulhv1� Zh frqvlghu erwk |hdu0dkhdg iruhfdvwv/ zklfk duh lghqwl�hg zlwk wkrvh

sxeolvkhg lq Rfwrehu ri |hdu w iru w.4/ dqg fxuuhqw0|hdu iruhfdvwv/ zklfk duh wkrvh

sxeolvkhg lq Pd| ri |hdu w iru |hdu w12 Wkh| duh frpsduhg zlwk �uvw uhohdvhg

dfwxdo gdwd rq jurvv gh�flw udwlrv1 Vxfk d frpsdulvrq lv wkh prvw lqwhuhvwlqj

iurp d srolf| shuvshfwlyh/ dqg ixuwkhu uhylvlrqv ri rxw0wxuq gdwd xvxdoo| gr qrw

dsshdu wr juhdwo| d�hfw wkh uhvxowv ri uhodwhg iruhfdvwv +h1j1 Duwlv +4<;;,/ Jdoor

dqg Pdufhoolqr +4<<;,,1

Wkh |hdu dkhdg dqg fxuuhqw |hdu iruhfdvw huuruv/ gh�qhg dv iruhfdvw plqxv df0

wxdo ydoxhv/ duh judskhg lq �jxuh 41 Gh�flw lv gh�qhg dv d srvlwlyh ydoxh/ vr wkdw d

srvlwlyh iruhfdvw huuru fruuhvsrqgv wr ryhusuhglfwlrq1 Wkhuh vhhpv wr eh hylghqfh

ri v|vwhpdwlf ryhusuhglfwlrq iru Mdsdq/ Lwdo| dqg wkh XN/ dqg xqghusuhglfwlrq

iru Fdqdgd1 LPI �vfdo iruhfdvwv iru J: frxqwulhv w|slfdoo| kdyh ehhq whfkqlfdo

h{huflvhv lq zklfk wkh vkruw0whup exgjhw surmhfwlrqv ri wkh qdwlrqdo dxwkrulwlhv

duh dgmxvwhg iru gl�huhqfhv lq pdfurhfrqrplf dvvxpswlrqv1 Wkxv/ wkh suhvhqfh

ri eldv fdq uh�hfw hlwkhu dq lqvwlwxwlrqdo eldv ru/ pruh olnho|/ d eldv lq wkh qd0

wlrqdo dxwkrulwlhv* iruhfdvwv wkdw lv wudqvplwwhg wr LPI iruhfdvwv yld wkh whfkqlfdo

dgmxvwphqwv pdgh wr r�fldo surmhfwlrqv1 Iru h{dpsoh/ lq wkh fdvh ri Lwdo| wkh
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lpsuryhg shuirupdqfh diwhu 4<;; lv suredeo| uhodwhg wr wkh dssurydo ri Odz 695/

wkdw edvlfdoo| pdgh iruhfdvw ydoxhv wkh wdujhw iru hfrqrplf srolf|1 D wklug srvvl0

eoh vrxufh ri eldv lv wkh frqglwlrqlqj rq dfwxdo dv rssrvhg wr dqqrxqfhg srolflhv1

Wkh uhvxowlqj iruhfdvwv fdq eh h{shfwhg wr plvv wkh lpsdfw h�hfwv ri wkh fkdqjhv

lq �vfdo srolf|1 Xqiruwxqdwho|/ wkh ruljlqdo r�fldo surmhfwlrqv xvhg dw wkh Ixqg

zhuh qrw dydlodeoh wr xv/ vr wkdw lw lv gl�fxow wr glvwlqjxlvk dprqj wkhvh wkuhh

srvvleoh vrxufhv ri eldv1

Wkh phdq huuru +PH,/ phdq devroxwh huuru +PDH, dqg urrw phdq vtxduhg

huuru +UPVH, duh uhsruwhg lq Wdeoh 41 Wkh zruvw shuirupdqfh erwk rq PDH

dqg rq UPVH lv djdlq iru Mdsdq/ Lwdo| dqg XN/ zkloh wkh ehvw rqh lv iru Iudqfh/

Jhupdq| dqg wkh XV1 Wkh dgglwlrqdo lqirupdwlrq suhvhqw lq wkh fxuuhqw |hdu

iruhfdvwv lv xvhixo lq ghfuhdvlqj erwk wkh PDH dqg wkh UPVH iru doo wkh frxqwulhv1

Zh dovr uxq d Fkrz whvw iru frqvwdqf| ri wkh PVH/ e| vsolwwlqj wkh vdpsoh

dqg frqvwuxfwlqj wkh udwlr ri wkh PVHv lq wkh wzr vxevdpsohv zklfk/ xqghu wkh

dgglwlrqdo k|srwkhvlv ri xqfruuhodwhg qrupdo iruhfdvw huuruv/ lv glvwulexwhg dv

I +n> m, zkhuh n dqg m duh wkh qxpehu ri revhuydwlrqv lq wkh wzr vxevdpsohv1

Frqvwdqf| lv dozd|v dffhswhg/ h{fhsw iru Lwdo|/ Mdsdq dqg XN/ zkhq fxuuhqw |hdu

iruhfdvwv duh xvhg1 Vlplodu uhvxowv duh rewdlqhg zlwk Kdqvhq*v +4<<5, whvw1

Wkh phdq huuru lv xvxdoo| vpdoohu wkdq rqh srlqw/ dqg wkh devroxwh huuru lv rqo|

voljkwo| odujhu1 Wklv orrnv olnh d jrrg shuirupdqfh/ exw wkh xqlw ri phdvxuhphqw

pdwwhuv1 Zkhq wkh vdph huuruv duh h{suhvvhg dv shufhqwdjhv ri dfwxdo ydoxhv/ wkh

w|slfdo udqjh lv 	83(1 Lw lv qrw dozd|v fohdu zkdw lv wkh uljkw vfdoh wr eh xvhg

iurp d srolf| shuvshfwlyh1 Iroorzlqj vwdqgdug sudfwlfh lq wkh iruhfdvw hydoxdwlrq

olwhudwxuh zh zloo frqwlqxh phdvxulqj huuruv dv gl�huhqfhv ri iruhfdvw dqg dfwxdo

ydoxhv1

Zh qrz irupdoo| dqdo|vh wkh xqeldvhgqhvv dqg zhdn h�flhqf| ri wkh iruhfdvwv1

Lw kdv ehfrph frqyhqwlrqdo wr fodlp wkdw iruhfdvwv duh _xqeldvhg% zkhq �f @ 3/

�� @ 4 lq wkh uhjuhvvlrq

d� @ �f . ��i� . x�> +514,
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zkhuh d duh wkh dfwxdo ydoxhv/ i duh wkh iruhfdvwv/ dqg x lv dq huuru whup wkdw

xqghu wkh qxoo k|srwkhvlv ri xqeldvhgqhvv frlqflghv zlwk wkh iruhfdvw huuru +vhh/

h1j1/ Fohphqwv dqg Khqgu| +4<<;/ Fk16,,/ dqg vkrxog wkhq eh iuhh ri vhuldo fruuh0

odwlrq1 Dv Kroghq dqg Shho +4<<3, vkrzhg/ +514, lv vx�flhqw exw qrw qhfhvvdu| iru

xqeldvhgqhvv> udwkhu/ xqeldvhgqhvv vkrxog eh whvwhg iru dv wkh frqglwlrq �f @ 3

lq wkh uhjuhvvlrq

h� @ �f . y�> +515,

zkhuh h duh wkh iruhfdvw huuruv/ dqg y wkh ghphdqhg iruhfdvw huuruv1 Zhdn hi0

�flhqf| dovr uhtxluhv wkh iruhfdvw huuruv wr eh xqfruuhodwhg lq wlph +vhh/ h1j1/

Fohphqwv dqg Khqgu| +4<<;/ Fk16,,1

Wdeoh 5 uhsruwv/ iru |hdu dkhdg dqg fxuuhqw |hdu iruhfdvwv/ wkh w0whvwv iru

�f @ 3/ �f @ 3/ �� @ 4 +W3/ W4/ W5,/ dqg d Odjudqjh Pxowlsolhu whvw +F, iru odfn

ri xs wr vhfrqg rughu dxwrfruuhodwlrq lq wkh iruhfdvw huuruv/ zklfk lv glvwulexwhg

dv I +5>K � 5,/ zkhuh K lv wkh qxpehu ri dydlodeoh iruhfdvwv1 Zhdn h�flhqf| lv

dffhswhg iru doo frxqwulhv/ h{fhsw Mdsdq/ dqg wkh XN iru fxuuhqw |hdu iruhfdvwv1

Dffruglqj wr W3/ xqeldvhgqhvv lv uhmhfwhg rqo| iru Lwdo|/ Mdsdq dqg Fdqdgd iru

|hdu dkhdg iruhfdvwv/ dqg iru Mdsdq dqg XN iru fxuuhqw |hdu iruhfdvwv/ zlwk

erughuolqh ydoxhv iru Lwdo| dqg Fdqdgd1 Vxfk dq rxwfrph lv frkhuhqw zlwk wkh

judsklfdo dqg ghvfulswlyh hylghqfh surylghg hduolhu1 Vrphzkdw gl�huhqw uhvxowv

duh rewdlqhg iurp W4 dqg W5> wkh| uhmhfw xqeldvhgqhvv pruh riwhq1 Wklv fdq eh

d vpdoo vdpsoh lvvxh/ exw lw fdq dovr eh gxh wr wkh gl�huhqw qxoo k|srwkhvlv ri wkh

whvwv1

Wkh vdpsoh ri revhuydwlrqv rq kdqg lv uhodwlyho| vpdoo dqg lw lv whpswlqj wr

frqvlghu zkhwkhu wkh frxqwu| gdwd vhwv frxog eh srrohg1 Wkh odvw urz ri Wdeoh

5 suhvhqwv wkh uhvxowv iurp wkh srrohg uhjuhvvlrqv/ zklfk wklv wlph uhmhfw zhdn

h�fhqf|1 Zh dovr fkhfnhg iru frqvwdqf| ri wkh sdudphwhuv ri wkh htxdwlrqv +514,

dqg +515, e| phdqv ri wkh Kdqvhq +4<<5, whvwv1 Lw zdv doprvw dozd|v dffhswhg lq

wkh vlqjoh frxqwu| uhjuhvvlrqv/ exw uhmhfwhg lq wkh srrohg uhjuhvvlrqv/ vxjjhvwlqj

wkhlu lqdssursuldwhqhvv iru rxu gdwd1
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Lw lv qrz lqwhuhvwlqj wr frpsduh wkh LPI iruhfdvwv zlwk wkrvh iurp wzr qdlyh

prghov/ d udqgrp zdon zlwkrxw guliw +zklfk lpsolhv wkdw wkh rswlpdo iruhfdvw

ri d� lv d�3�,/ dqg d ghwhuplqlvwlf wuhqg prgho/ vhh dovr Pdufhoolqr +4<<;e, iru

dgglwlrqdo uhvxowv1� Wkh �uvw wzr froxpqv ri Wdeoh 6 uhsruw wkh Wkhlo vwdwlvwlfv iru

wkh wzr prghov +WK4 dqg WK5 uhvshfwlyho|,/ zklfk lq wklv fdvh vlpso| frlqflgh

zlwk wkh udwlr ri wkh UPVH iru wkh LPI iruhfdvwv wr wkdw ri wkh qdlyh iruhfdvwv1

Khqfh/ d ydoxh ri wkh vwdwlvwlf vpdoohu wkdq rqh lqglfdwhv wkdw wkh LPI iruhfdvwv

rxwshuirup wkh qdlyh iruhfdvwv1

Wkh uhvxowv duh udwkhu vxusulvlqj1 Iru |hdu dkhdg iruhfdvwv d qdlyh prgho

dfklhyhv d vpdoohu UPVH wkdq wkh LPI iru doo frxqwulhv/ zlwk wkh h{fhswlrq

ri wkh XV1 Wkh shuirupdqfh lpsuryhv iru fxuuhqw |hdu iruhfdvwv/ zkhq rqo| wkh

iruhfdvwv iru Lwdo|/ Jhupdq| dqg Mdsdq fdq eh ehdwhq1

Frpsdulqj wkh prghov xvlqj d ghwhuplqvwlf fulwhulrq vxfk dv wkh Wkhlo vwdwlv0

wlf fdq eh plvohdglqj ehfdxvh wkh gl�huhqfhv lq wkh fkrvhq fulwhulrq dprqj wkh

prghov pd| qrw eh vljql�fdqw iurp d vwdwlvwlfdo srlqw ri ylhz1 Wkhuhiruh/ Glherog

dqg Pduldqr +4<<8, sursrvhg wr edvh wkh frpsdulvrq rq wkh vwdwlvwlf

GP @ K3�*2

SM
�'� g�

�_
$ Q+3> 4,> +516,

zkhuh

g� @ j+h��,� j+h2�,>

j lv wkh orvv ixqfwlrq ri lqwhuhvw/ h1j1 wkh txdgudwlf orvv j+h, @ h2 ru wkh devroxwh

orvv j+h, @ mhm/ h� dqg h2 duh wkh huuruv iurp wkh wzr frpshwlqj iruhfdvwv/ dqg �_

lv wkh vwdqgdug ghyldwlrq ri g1 Qrwlfh wkdw li GP lv srvlwlyh wkh orvv dvvrfldwhg

zlwk wkh �uvw prgho lv odujhu wkdq wkdw iru wkh vhfrqg rqh1 Glherog dqg Pduldqr

+4<<8, vxjjhvwhg wr hvwlpdwh �_ zlwk vshfwudo edvhg whfkqltxhv exw/ jlyhq wkh

�6i�ih uLhiU@t| ihhLht @hi @�@�*@M*i uLh |�i _i|ih4�?�t|�U uLhiU@t|t MiU@�ti |�i T@h@4i|iht Lu
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vpdoo vdpsoh dydlodeoh dqg wkh qrq fruuhodwlrq ri g� iru doprvw doo fdvhv/ zh xvh

wkh vwdqgdug irupxod

e�2_ @ 4

K � 4

M[
�'�

+g� �
4

K

M[
�'�

g�,
2=

Wkh uhvxowv duh uhsruwhg lq Wdeoh 6 iru erwk devroxwh orvv +GPD,/ dqg

txdgudwlf orvv +GPV,1 Iru |hdu dkhdg iruhfdvwv/ wkh wuhqg prgho rxwshuirupv

wkh LPI iru Jhupdq|/ zkloh wkh udqgrp zdon lv ehwwhu iru Mdsdq dqg XN/ dqg iru

Lwdo| lq wkh fdvh ri txdgudwlf orvv1 Iru fxuuhqw |hdu iruhfdvwv wkh udqgrp zdon lv

ehwwhu rqo| iru Mdsdq/ zkloh wkh LPI iruhfdvwv duh ehwwhu wkdq wkh wuhqg iruhfdvwv

iru Iudqfh1 Qr rwkhu orvv ixqfwlrq gl�huhqwldov duh vwdwlvwlfdoo| vljql�fdqw iurp

}hur/ hyhq li wkhlu vljqv duh riwhq srvlwlyh/ lq sduwlfxodu iru |hdu dkhdg iruhfdvwv1e

D vrxufh ri wkh sureohpv ri vrph ri wkh LPI gh�flw iruhfdvwv frxog eh wkh

suhvhqfh ri vwuxfwxudo euhdnv ryhu wkh iruhfdvw shulrg gxh wr xqprghoohg fkdqjhv

lq hfrqrplf srolf|1 Wklv frxog dovr h{sodlq wkh jrrg iruhfdvwlqj shuirupdqfh

ri wkh qdlyh prghov/ ehfdxvh ri wkhlu urexvwqhvv wr euhdnv/ vhh h1j1 Fohphqwv

dqg Khqgu| +4<<:e,1 D srvvleoh uhphg| lq wklv fdvh lv _lqwhufhsw fruuhfwlrq%1

Wkh whup _lqwhufhsw fruuhfwlrq% frphv iurp wkh sudfwlfh ri wkrvh iruhfdvwhuv zkr

xvh irupdo hfrqrphwulf prghov iru iruhfdvwlqj/ ri devruelqj lqwr d fruuhfwlrq ri

wkh frqvwdqw whupv ri wkh prgho*v htxdwlrqv/ shuvlvwhqw huuruv hylghqw iurp wkhlu

uhfhqw wudfnlqj ehkdylrxu1 Khuh wklv phwkrg lv lpsohphqwhg e| dgglqj wkh odjjhg

iruhfdvw huuru wr wkh dfwxdo iruhfdvw iurp wkh prgho/ l1h1

lfi� @ i� . h�3�> +517,

vhh h1j1 Fohphqwv dqg Khqgu| +4<<:d,1 Lq sudfwlfh wklv ru rwkhu w|shv ri dgmxvw0

phqw fdq eh h{shfwhg wr eh douhdg| suhvhqw lq iruhfdvwv iurp r�fldo djhqflhv/

exw lw vhhphg qhyhuwkohvv zruwkzkloh h{shulphqwlqj zlwk wklv dgmxvwphqw1D

e�L|�Ui |�@| �? |�i U@*U�*@|�L? Lu |�i A�i�* t|@|�t|�Ut |�i +�5,t @hi U@*U�*@|i_ L�ih |�i
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Iurp Wdeoh 7/ lq wkh fdvh ri |hdu dkhdg iruhfdvwv/ lw lv vhhq wkdw wkhuh lv d

pdunhg ghwhulrudwlrq lq wkh zhdn h�flhqf| surshuw| ri wkh lqwhufhsw fruuhfwhg

iruhfdvw huuru1 Dfwxdoo|/ li wkh ruljlqdo iruhfdvw huuruv duh xqfruuhodwhg/ zh duh

vlpso| dgglqj dq PD+4, whup wr wkhp ehfdxvh

lfh� @ d� � lfi� @ h� � h�3�= +518,

Wkhuh dovr qr pdmru fkdqjhv lq wkh xqeldvhgqhvv surshuwlhv ri wkh iruhfdvwv/ zklfk

uhpdlq eldvhg iru Fdqdgd/ Lwdo| dqg Mdsdq1 Wkh uhvxowv duh ehwwhu iru fxuuhqw

|hdu iruhfdvwv/ zkhq doo wkh iruhfdvw fdq eh frqvlghuhg dv xqeldvhg diwhu lqwhufhsw

fruuhfwlrq dffruglqj wr wkh W3 whvw/ hyhq li vrph fruuhodwlrq lv lqwurgxfhg lq wkh

iruhfdvw huuruv iru Fdqdgd dqg Iudqfh1

Wkh �qdo txhvwlrq wkdw zh dgguhvv lq wklv vhfwlrq lv zkhwkhu huuruv lq iruh0

fdvwlqj wkh gh�flw wr jgs udwlr fdq eh h{sodlqhg e| zurqj iruhfdvwv ri rwkhu uho0

hydqw pdfurhfrqrplf yduldeohv1 D qdwxudo fdqglgdwh lv jgs jurzwk1 Xqh{shfwhg

jurzwk lqfuhdvhv wkh ohyho ri jgs dqg ghfuhdvhv wkdw ri wkh gh�flw +uh�hfwlqj wkh

rshudwlrq ri wkh dxwrpdwlf vwdelol}huv,> khqfh/ jurzwk iruhfdvw huuruv vkrxog eh

qhjdwlyho| fruuhodwhg zlwk gh�flw wr jgs iruhfdvw huuruv1 D qhjdwlyh h�hfw ri lq0

�dwlrq rq gh�flw iruhfdvw huuruv lv dovr srvvleoh zkhq wkh wd{ lqgh{dwlrq v|vwhp

lv qrw shuihfw1

Wklv lqwhusuhwdwlrq dsshduv wr eh vxssruwhg e| wkh gdwd1 Wdeoh 8 uhsruwv

uhvxowv iurp d uhjuhvvlrq ri gh�flw wr jgs iruhfdvw huuruv rq jurzwk dqg lq�dwlrq

iruhfdvw huuruv +hj dqg h�,1 Iru |hdu dkhdg iruhfdvwv/ hj lv vljql�fdqw dqg qhjdwlyh

iru Fdqdgd/ Iudqfh/ Mdsdq dqg XN1 D vljql�fdqw dqg qhjdwlyh frh�flhqw iru h� lv

irxqg rqo| iru Fdqdgd dqg wkh XN1 D vlplodu sdwwhuq hphujhv dovr zlwk fxuuhqw

|hdu iruhfdvwv/ exw wkh frh�flhqwv duh vljql�fdqw rqo| iru Fdqdgd dqg wkh XN1

Lq vxppdu|/ wkh LPI iruhfdvwv duh zhdno| h�flhqw iru wkh J: frxqwulhv zlwk

wkh h{fhswlrq ri Mdsdq/ exw wkh| vhhp wr eh voljkwo| xszdug eldvhg iru Lwdo|/ Mdsdq

@*|ih?@|��ic |�i �i�}�| U@? Mi _i|ih4�?i_ LT|�4@**) E�? |�i ti?ti Lu 4�?�4�3�?} |�i �5,� @t
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dqg XN/ dqg grzqzdug eldvhg iru Fdqdgd1 Lqwhufhsw fruuhfwlrqv fdq lpsuryh wkh

shuirupdqfh rq wkh eldv fulwhulrq ri fxuuhqw |hdu iruhfdvwv1 Lq d frpsdulvrq zlwk

vlpsoh udqgrp zdon dqg wuhqg iruhfdvwv/ wkh LPI iruhfdvwv riwhq ohdg wr kljkhu

txdgudwlf dqg devroxwh orvv/ dqg wkh gl�huhqfh lv vwdwlvwlfdoo| vljql�fdqw iru d ihz

frxqwulhv lq wkh fdvh ri |hdu dkhdg iruhfdvwv1

�� �,�# @?_ ,� uLhiU@t|t

Lq wklv vhfwlrq zh dqdo|vh wkh RHFG dqg HF iruhfdvwv iru jurvv gh�flw udwlrv/ dqg

frpsduh wkhp zlwk wkrvh iurp wkh LPI1 Zh irfxv rq wkh irxu Hxurshdq frxqwulhv

lq wkh J:/ qdpho|/ Iudqfh/ Jhupdq|/ Lwdo| dqg XN/ erwk wr uhgxfh wkh yroxph

ri uhvxowv wr eh suhvhqwhg dqg ehfdxvh wkhvh duh wkh prvw lqwhuhvwlqj frxqwulhv wr

dqdo|vh lq wkh oljkw ri wkh gh�flw uhtxluhphqwv ri wkh Pddvwulfkw Wuhdw| dqg ri

wkh Jurzwk dqg Vwdelolw| Sdfw1 RHFG gh�flw iruhfdvwv iru doo HX frxqwulhv duh

dqdo|}hg lq Duwlv dqg Pdufhoolqr +4<<;,1

Iru wkh RHFG/ |hdu0dkhdg iruhfdvwv duh lghqwl�hg zlwk wkrvh sxeolvkhg lq

Ghfhpehu ri |hdu w iru w.4/ dqg fxuuhqw0|hdu iruhfdvwv duh wkrvh sxeolvkhg lq

Mxqh ri |hdu w iru |hdu w1 Iru wkh HF/ |hdu0dkhdg iruhfdvwv duh wkrvh sxeolvkhg lq

wkh Dxwxpq +Rfwrehu, ri |hdu w iru w.4/ dqg fxuuhqw0|hdu iruhfdvwv wkrvh uhohdvhg

lq wkh Vsulqj +Dsulo, ri |hdu w iru |hdu w1 Lw vkrxog dovr eh uhfdoohg wkdw wkhuh duh

vrph plqru gl�huhqfhv dfurvv wkh djhqflhv lq wkh gh�qlwlrq ri wkh gh�flw/ vr wkdw

lq wkh frqvwuxfwlrq ri wkh iruhfdvw huuruv/ gh�qhg dv iruhfdvw plqxv dfwxdo ydoxhv/

zh xvh wkh dfwxdo +�uvw uhohdvhg, ydoxhv iurp wkh surshu djhqf|1 Wkh |hdu dkhdg

dqg fxuuhqw |hdu iruhfdvw huuruv duh judskhg lq �jxuhv 5 dqg 6 iru LPI/ RHFG

dqg HF1

Iurp Wdeoh 9/ wkh phdq iruhfdvw huuru lv udwkhu orz/ lq sudfwlfh dozd|v vpdoohu

wkdq 318 srlqwv/ iru erwk wkh RHFG dqg wkh HF1 Wkh PDH dqg UPVH duh vpdoohu

wkdq wkrvh iurp LPI iruhfdvwv iru Lwdo| dqg wkh XN/ zlwk wkh HF grlqj ehwwhu

wkdq wkh RHFG/ exw ryhu d gl�huhqw vdpsoh shulrg1 Wkh LPI shuirupv ehwwhu iru

Iudqfh dqg Jhupdq|/ zlwk wkh h{fhswlrq ri fxuuhqw |hdu iruhfdvwv iru Jhupdq|
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iru zklfk wkh HF dfklhyhv voljkwo| vpdoohu ydoxhv1 Dv iru wkh LPI/ wkh odujhu

lqirupdwlrq vhw h{sorlwhg lq fxuuhqw |hdu iruhfdvwv lv xvhixo lq ghfuhdvlqj erwk wkh

PDH dqg wkh UPVH1

Wkh uhvxowv iurp wklv �uvw frpsdulvrq vkrxog eh lqwhusuhwhg zlwk fduh ehfdxvh

wkh vdpsoh vl}hv duh gl�huhqw/ lq sduwlfxodu wkdw iru wkh HF lv udwkhu vkruw/ dqg

wkh gl�huhqfhv lq wkh orvv ixqfwlrq pd| qrw eh vwdwlvwlfdoo| gl�huhqw iurp }hur1 Wr

dgguhvv wkhvh wzr lvvxhv/ zh qrz dsso| wkh Glherog dqg Pduldqr +4<<8, whvw/ zlwk

dq devroxwh dqg txdgudwlf orvv ixqfwlrq/ xvlqj iru hdfk frpsdulvrq wkh frpprq

orqjhvw dydlodeoh vdpsoh shulrg1 Zh uhfdoo wkdw li wkh vwdwlvwlf lv srvlwlyh wkh orvv

dvvrfldwhg zlwk wkh �uvw vhw ri iruhfdvwv lv odujhu wkdq wkdw iru wkh vhfrqg rqh1

Wkh uhvxowv duh vxppdulvhg lq Wdeoh :1

Iru |hdu dkhdg iruhfdvwv/ wkh LPI grhv vljql�fdqwo| ehwwhu wkdq wkh RHFG

dqg wkh HF iru Iudqfh/ zkloh iru Jhupdq| wkh gl�huhqfh lv qrw vljql�fdqwo| gli0

ihuhqw iurp }hur/ hyhq li wkh orvv iurp wkh LPI iruhfdvwv lv vwloo wkh orzhvw1 Wkh

HF shuirupv ehvw iru wkh XN dqg Lwdo|/ exw rqo| lq wkh iruphu fdvh lv wkh orvv

gl�huhqwldo zlwk wkh RHFG dqg LPI vwdwlvwlfdoo| gl�huhqw iurp }hur1 Iru fxu0

uhqw |hdu iruhfdvwv/ wkh lpsuryhphqw lq wkh shuirupdqfh ri doo wkh wkuhh djhqflhv

pdnhv lw kdughu wr glvwlqjxlvk dprqj wkhp> dfwxdoo| mxvw wzr orvv gl�huhqwldov

duh vljql�fdqwo| gl�huhqw iurp }hur rxw ri 571 Exw wkh diruhphqwlrqhg sdwwhuq lv

ryhudoo vwloo vdwlv�hg/ zlwk wkh LPI |lhoglqj d vpdoohu orvv iru Iudqfh/ dqg wkh HF

iru Lwdo|/ zkloh wkh shuirupdqfh ri RHFG dqg HF iru wkh XN lv udwkhu vlplodu1

Dv idu dv wkh zhdn h�flhqf| dqg xqeldvhgqhvv ri wkh iruhfdvwv duh frqfhuqhg/

wkh iruphu k|srwkhvlv lv dozd|v dffhswhg iru erwk RHFG dqg HF iruhfdvwv> wkh

whvwv duh uhsruwhg lq Wdeoh ;1 Vxfk dq rxwfrph lv vlplodu wr zkdw zh irxqg iru

wkh LPI/ zkhq zhdn h�flhqf| zdv rqo| uhmhfwhg iru |hdu dkhdg iruhfdvwv iru wkh

XN1 Xqeldvhgqhvv lv dovr dozd|v dffhswhg iru |hdu dkhdg iruhfdvwv zkhq wkh W3

whvw lv xvhg/ vhh Wdeoh ;/ zkloh lw lv uhmhfwhg e| wkh W4 dqg W5 whvwv iru Jhupdq|/

dqg dovr iru Lwdo| lq wkh fdvh ri RHFG iruhfdvwv1 Iru fxuuhqw |hdu iruhfdvwv/

xqeldvhgqhvv lv uhmhfwhg iru Jhupdq| +dqg Lwdo| xvlqj W4 dqg W5, lq wkh fdvh ri
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RHFG/ dqg iru wkh XN +dqg Lwdo| xvlqj W4 dqg W5, lq wkh fdvh ri wkh HF1 Iru

wkh LPI/ uho|lqj rq wkh W3 whvw/ zh irxqg wkdw |hdu dkhdg iruhfdvwv iru Lwdo| dqg

fxuuhqw |hdu iruhfdvwv iru wkh XN zhuh eldvhg1

Wkh uhvxowv vr idu vhhp wr lqglfdwh wkdw gl�huhqw djhqflhv fdq gr ehwwhu iru

gl�huhqw frxqwulhv/ wkh LPI iru Iudqfh dqg Jhupdq|/ wkh RHFG dqg wkh HF

iru Lwdo| dqg wkh XN1 Zh qrz frqvlghu wklv lvvxh lq ixuwkhu ghwdlo e| dqdo|vlqj

zkhwkhu wkh iruhfdvw huuruv iurp rqh djhqf| fdq eh h{sodlqhg e| wkh iruhfdvwv

iurp dqrwkhu/ l1h1 zh orrn iru +PVIH, iruhfdvw hqfrpsdvvlqj/ vhh h1j1 Fkrqj dqg

Khqgu| +4<;9,/ Ox dqg Pl}rq +4<<4,/ Hulfvvrq +4<<5,/ dqg Pdufhoolqr +4<<;,1

Wkh edvlf iruhfdvw hqfrpsdvvlqj uhjuhvvlrq lv

h�c� @ �f . ��i�c� . x�c�> +614,

zkhuh l @ LPI / RHFG/ HF/ l 9@ m/ k @ 4> ===>K/ dqg wkh vwdwlvwlf ri lqwhuhvw lv

wkh w0whvw iru �� @ 31 \hw/ zlwk +614, zh fdq rqo| pdnh elyduldwh frpsdulvrqv1 Lq

rughu wr hydoxdwh zkhwkhu wkh iruhfdvwv iurp wzr djhqflhv duh xvhixo iru h{sodlqlqj

wkh iruhfdvw huuruv ri wkh wklug rqh/ zh fdq h{whqg +614, wr

h�c� @ �f . ��i�c� . �2i&c� . x�c�> +615,

zkhuh n 9@ l> m/ dqg whvw iru �� @ 3/ �2 @ 3 hlwkhu mrlqwo| zlwk dq I0whvw ru

vhsdudwho| zlwk wzr w0whvwv1

Wkh uhjuhvvlrq htxdwlrq +615, fdq eh uhzulwwhq dv

d�c� @ �f . i�c� . ��i�c� . �2i&c� . x�c�= +616,

Li zh uhpryh wkh k|srwkhvlv wkdw wkh frh�flhqw ri i�c� lv htxdo wr rqh/ zh jhw d

wklug yhuvlrq ri wkh iruhfdvw hqfrpsdvvlqj uhjuhvvlrq

d�c� @ �f . ��i�c� . �2i�c� . ��i&c� . x�c�> +617,

ru

h�c� @ �f . +�� � 4,i�c� . �2i�c� . ��i&c� . x�c�= +618,
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Wkh k|srwkhvlv ri lqwhuhvw lq +618, lv �2 @ 3/ �� @ 3/ zklfk fdq djdlq eh whvwhg

e| hlwkhu wzr w0whvwv ru dq I0whvw1

Li d vhw ri iruhfdvwv hqfrpsdvvhv doo wkh rwkhuv/ lq wkh vhqvh ri h{sodlqlqj wkhlu

uhodwhg iruhfdvw huuruv/ zlwkrxw ehlqj hqfrpsdvvhg/ lw lv d vxlwdeoh fdqglgdwh dv

wkh suhihuuhg iruhfdvw1 \hw/ wklv vhogrp kdsshqv/ dqg d pruh frpprq vlwxdwlrq

lv wkdw ri pxwxdo hqfrpsdvvlqj ru odfn ri hqfrpsdvvlqj1 Lq wkh iruphu fdvh/

wkh iruhfdvwv fdq eh hydoxdwhg rq wkh edvlv ri rwkhu fulwhuld/ vxfk dv wkh PVIH

ru PDH frpsdulvrqv wkdw zh frqvlghuhg ehiruh1 Lq wkh odwwhu fdvh/ wkhuh lv

hylghqfh wkdw wkh vshfl�fdwlrq ri wkh xqghuo|lqj prghov vkrxog eh vrphzkdw

lpsuryhg1 \hw/ wklv lv vhogrp ihdvleoh lq wkh fdvh ri odujh pdfurprghov/ dqg d

pruh xvxdo surfhgxuh lv wr frpelqh wkh iruhfdvwv wkhpvhoyhv lqwr rqh wkdw kdv

ehwwhu surshuwlhv wkdq hdfk ri wkhp vhsdudwho|1 Dfwxdoo|/ +617, fdq eh dovr ylhzhg

dv d vwdqgdug iruhfdvw srrolqj uhjuhvvlrq/ vhh h1j1 Judqjhu dqg Qhzerog +4<;9/

Fk1 <,1 Wkh hvwlpdwhg ydoxhv ri �f/ ��/ �2 dqg �� uhsuhvhqw wkh rswlpdo zhljkwv

iru wkh srrohg iruhfdvw

si�c� @ zf .z�i�c� .z2i�c� .z�i&c�>

zklfk lv wkh rqh wkdw plqlpl}hv wkh PVIH1

Wdeohv < dqg 43 frqwdlq wkh w0whvwv iru �� @ 3 lq +614,/ dqg �� @ 3/ �2 @ 3

lq +615,1 Vwduwlqj zlwk |hdu dkhdg iruhfdvwv/ lw wxuqv rxw wkdw wkh LPI iruhfdvw

huuruv fdq eh h{sodlqhg e| wkh RHFG dqg HF iruhfdvwv iru Jhupdq|/ Lwdo| dqg

XN> wkh RHFG iruhfdvw huuruv fdq lqvwhdg eh h{sodlqhg e| hlwkhu LPI iruhfdvwv

ru HF iruhfdvwv ru erwk iru doo wkh irxu frxqwulhv> wkh LPI dqg RHFG iruhfdvwv

duh lqvwhdg vwdwlvwlfdoo| vljql�fdqw iru h{sodlqlqj wkh HF iruhfdvw huuruv rqo| iru

Jhupdq|1 D vlplodu sdwwhuq hphujhv dovr iru fxuuhqw |hdu iruhfdvwv/ wkh pdmru

fkdqjh ehlqj wkdw wkh iruhfdvw huuruv iru wkh XN e| dq| rqh djhqf| fdqqrw eh

h{sodlqhg e| wkh iruhfdvwv iurp wkh rwkhu rqhv1 Wkhvh uhvxowv lqglfdwh d frpsdud0

wlyh dgdqwdjh ri wkh HF iruhfdvwv/ dqg vxjjhvw wkh srwhqwldo xvhixoqhvv ri iruhfdvw

srrolqj/ wkh �qdo lvvxh wkdw zh dqdo|vh1

Zkhq wkh k|srwkhvlv wkdw wkh frh�flhqw ri i�c� lq +615, lv htxdo wr }hur lv
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uhod{hg dqg +618, lv xvhg dv wkh uhjuhvvlrq htxdwlrq/ ihzhu iruhfdvwv duh vljql�fdqw

lq h{sodlqlqj wkh iruhfdvw huuruv iurp rqh djhqf|/ vhh Wdeoh 441 Wklv fdq eh gxh

hlwkhu wr kdylqj uhod{hg dq lpsurshu dvvxpswlrq/ ru wr wkh idfw wkdw wkh vdpsoh

vl}h lv udwkhu vkruw dqg wkh uhjuhvvruv froolqhdu/ zklfk fdq lq�dwh wkh vwdqgdug

huuru ri wkh hvwlpdwruv dqg eldv wkh w0whvwv wrzdugv dffhswlqj wkhlu qxoo k|srwkhvlv1

Wkh iruphu srvvlelolw| vhhpv wr eh wkh prvw sodxvleoh/ ehfdxvh zkhq zh h{foxghg

wkh HF iruhfdvwv iurp wkh frpsdulvrq lq rughu wr lqfuhdvh wkh vdpsoh vl}h dqg

ghfuhdvh wkh sureohp ri froolqhdulw|/ wkh uhvxowv glg qrw fkdqjh vxevwdqwldoo|1 Iurp

Wdeoh 44/ lw dsshduv wkdw wkh pdmru srwhqwldo jdlqv iurp iruhfdvw frpelqdwlrq duh

qrz iru Iudqfh lq wkh fdvh ri |hdu dkhdg iruhfdvwv/ dqg Lwdo| iru wkh RHFG zkhq

xvlqj fxuuhqw |hdu iruhfdvwv1

Vxppdul}lqj/ vr idu lq wklv vhfwlrq zh kdyh dqdo|vhg wkh RHFG dqg HF gh�flw

iruhfdvwv dqg frpsduhg wkhp zlwk wkh LPI iruhfdvwv xvlqj vhyhudo fulwhuld1 Rq

wkh edvlv ri vwdqgdug PVIH dqg PDH frpsdulvrqv/ wkh LPI vhhpv wr shuirup

ehwwhu iru Iudqfh dqg Jhupdq|/ dqg wkh HF dqg wkh RHFG iru Lwdo| dqg XN1

\hw/ riwhq wkh gl�huhqfh lq wkh orvv ixqfwlrqv lv qrw vwdwlvwlfdoo| gl�huhqw iurp

}hur1 Wkh shuirupdqfh lq whupv ri xqeldvhgqhvv dqg h�flhqf| lv udwkhu vlplodu

dfurvv wkh wkuhh vwdwlvwlfdo djhqflhv1 Zkhq xvlqj vwdqgdug iruhfdvw hqfrpsdvvlqj

uhjuhvvlrqv wkhuh vhhpv wr eh dq dgydqwdjh ri wkh HF iruhfdvwv/ zkrvh uhodwhg

iruhfdvw huuruv fdqqrw eh h{sodlqhg e| rwkhu iruhfdvwv1 Exw zkhq wkh ohvv uh0

vwulfwlyh iruhfdvw srrolqj yhuvlrq ri wkh hqfrpsdvvlqj uhjuhvvlrq lv dgrswhg/ wklv

dgydqwdjh glvdsshduv/ dv zhoo dv pruh jhqhudoo| wkh vfrsh iru iruhfdvw srrolqj/

hyhq li wkhuh vwloo vhhp wr eh fdvhv zkhuh lw frxog eh xvhixo/ h1j1 iru Iudqfh1

Lq dssudlvlqj wkh frpsdudwlyh shuirupdqfh ri wkhvh iruhfdvwv/ lw pxvw eh eruqh

lq plqg wkdw wkh| duh qrw pdgh dw suhflvho| wkh vdph wlphv/ dqg wkdw wkh lqiru0

pdwlrq vhw dydlodeoh wr wkh iruhfdvwhuv lv qrw lghqwlfdo1 Wklv dovr rshqv xs wkh

srvvlelolw| ri _khuglqj ehkdylrxu%/ l1h1/ wkh �uvw sxeolvkhg iruhfdvwv fdq h{huw d

gluhfw lq�xhqfh rq odwhu uhohdvhg frpshwlqj iruhfdvwv/ vhh h1j1 Wuxhpdq +4<<7,1

Vxfk ehkdylrxu fdq eh udwlrqdo lq d kljko| xqfhuwdlq hqylurqphqw/ zkhq wkh jrdo
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lv d jrrg shuirupdqfh lq whupv ri wkh sxeolf*v dvvhvvphqw ri wkh rujdql}dwlrq*v

iruhfdvwlqj delolw|1 Li wklv zhuh wkh fdvh/ zh zrxog h{shfw wkh iruhfdvw huuruv ri

wkh LPI/ RHFG dqg HF wr eh kljko| fruuhodwhg/ dqg pruh vr iru wkh |hdu dkhdg

iruhfdvwv +zkhq xqfhuwdlqw| lv kljkhu,1 Dfwxdoo|/ wklv sdwwhuq dsshduv wr hphujh

lq Wdeoh 45/ lq sduwlfxodu iru Iudqfh dqg XN1

Ri frxuvh/ rwkhu h{sodqdwlrqv iru wkhvh uhvxowv duh srvvleoh/ h1j1 d gl�huhqw

lqwhusuhwdwlrq gxulqj wkh fxuuhqw |hdu ri wkh frqglwlrqdolw| ri wkh iruhfdvwv1 Wkh

iruhfdvwv zh frqvlghu khuh duh doo lvvxhg zlwk wkh vwdwhphqw wkdw wkh| duh _edvhg

rq suhvhqw srolflhv%/ d skudvh zklfk phdqv wkdw fuhgleoh vwdwhphqwv/ h1j1 ri

jryhuqphqw h{shqglwxuh sodqv douhdg| dxwkrul}hg e| wkh uhvshfwlyh ohjlvodwxuhv

zloo fhuwdlqo| eh uh�hfwhg lq wkh iruhfdvwv zklovw vwdwhphqwv ri dpelwlrxv wdujhwv/

hyhq iurp lq�xhqwldo srolwlfldqv/ zloo eh glvfrxqwhg +lq h�hfw, dv zlvkixo wklqnlqj1

Lq d shulrg zkhq wkh dfklhyhphqw ri �vfdo fulwhuld kdv ehhq vr vwurqjo| hqmrlqhg

e| lqwhu0jryhuqphqwdo wuhdw| dqg shhu jurxs suhvvxuh/ glvwlqfwlrqv ri wklv w|sh

pd| ehfrph pruh frqwuryhuvldo1 D ylylg looxvwudwlrq zdv surylghg e| wkh HF*v

Qryhpehu 4<<9 iruhfdvw iru Jhupdq|*v gh�flw udwlr zklfk uh�hfwhg Jhupdq|*v

dqqrxqfhg wdujhw> HF iruhfdvwhuv dujxhg wkdw wkh wdujhw lwvhoi uhsuhvhqwhg _suhvhqw

srolflhv% dqg lq wkh srolwlfdo flufxpvwdqfhv ri wkh wlph zdv qrw wr eh wuhdwhg dv

idoolqj rq wkh _zlvkixo wklqnlqj% vlgh ri wkh glylglqj olqh1

e� �? |�i *Ltt u�?U|�L?

Dq dvvxpswlrq wkdw zh kdyh pdlqwdlqhg vr idu lv wkdw wkh orvv ixqfwlrq ri wkh

vwdwlvwlfdo djhqflhv lv txdgudwlf1 Li wklv lv qrw wkh fdvh exw wkh orvv lv d jhqhulf

ixqfwlrq/ f+h,/ prvw ri wkh frqyhqwlrqdo surshuwlhv ri wkh iruhfdvw huuruv iurp

rswlpdo iruhfdvwv duh qr orqjhu ydolg1 Lq sduwlfxodu/ wkh| duh qr orqjhu qhfhvvdulo|

xqeldvhg dqg xqfruuhodwhg lq wlph/ dqg �f dqg �� lq +514, fdq eh gl�huhqw iurp

}hur dqg rqh/ vhh h1j1 Judqjhu +4<<:,1 Zh qrz vwxg| zkhwkhu d qrq olqhdu orvv

ixqfwlrq fdq eh wkh fdxvh ri wkh uhmhfwlrq ri vrph ri wkhvh k|srwkhvhv iru wkh LPI

iruhfdvwv +vhh Wdeoh 5,1
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Judqjhu +4<<:, vkrzv wkdw wkh diruhphqwlrqhg surshuwlhv zloo krog iru wkh

�uvw ghulydwlyh ri wkh orvv ixqfwlrq/ f
�

+h,/ qdpho|=

l, f
�

+h, lv xqeldvhg>

ll, f
�

+h, lv xqfruuhodwhg lq wlph>

lll, �f @ 3 dqg �� @ 3 lq wkh uhjuhvvlrq

f
�

+h�, @ �f . ��i� . x�= +714,

Prvw ri wkh olwhudwxuh rq qrq txdgudwlf orvv ixqfwlrqv irfxvhg rq wkh ghulydwlrq

ri wkh rswlpdo iruhfdvwv iru sduwlfxodu fkrlfhv ri f+h,/ vhh h1j1 Fkulvwr�huvhq dqg

Glherog +4<<7,1 Zh iroorz d gl�huhqw urxwh/ zh dvvxph wkdw wkh iruhfdvwv iurp

wkh LPI duh rswlpdo iru +wkh h{shfwhg ydoxh ri, f+h,/ dqg fkhfn zkhwkhu wkh

surshuwlhv l,/ ll, dqg lll, duh vdwlv�hg1 Zh frqvlghu wzr udwkhu vwdqgdug fkrlfhv

iru f+h,/ wkh dv|pphwulf txdgudwlf ixqfwlrq

f+h, @

;?
=

dh2 h � 3

eh2 h A 3
> +715,

dqg wkh olqh{ ixqfwlrq

f+h, @ +h{s fh,� fh� 4= +716,

Zkhq e@d A 4 ru f A 3 +e@d ? 4 ru f ? 3, wkhuh lv d kljkhu orvv iurp srvlwlyh

+qhjdwlyh, iruhfdvw huuruv/ l1h1/ iurp ryhusuhglfwlrq +xqghusuhglfwlrq,1 Iru e@d

forvh wr rqh ru f forvh wr }hur wkh orvv ixqfwlrqv fdq eh zhoo dssur{lpdwhg e| d

txdgudwlf ixqfwlrq1

Zh qrz kdyh wr fkrrvh wkh ydoxh ri wkh sdudphwhuv ri f+h,1 Zh vhohfw e@d dqg

f vr wkdw wkh hpslulfdo frxwhusduw ri frqglwlrq l, lv vdwlv�hg/ l1h1 zh dgrsw wkh

ydoxhv ri e@d dqg f vxfk wkdw wkh vdpsoh phdq ri f
�

+h, lv }hur1 Wkh| duh uhsruwhg lq

Wdeoh 461 Wkh odujhvw ydoxhv ri e@d duh iru Fdqdgd dqg Iudqfh +xqghusuhglfwlrq

lv suhihuuhg,/ wkh vpdoohvw rqhv iru Lwdo| dqg Mdsdq/ dqg XN iru fxuuhqw |hdu
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iruhfdvwv +ryhusuhglfwlrq lv suhihuuhg,1 Wklv lv d frqvhtxhqfh ri wkh ydoxhv ri wkh

phdq iruhfdvw huuru zklfk lv qhjdwlyh iru wkh �uvw vhw ri frxqwulhv dqg srvlwlyh iru

wkh vhfrqg rqh/ vhh Wdeoh 41

Zh fdq qrz yhuli| zkhwkhu frqglwlrqv ll, dqg lll, krog ru qrw1 Iurp Wdeoh 46/

wkh qrq fruuhodwlrq ri f
�

+h, lv dozd|v dffhswhg iru fxuuhqw |hdu iruhfdvwv dqg lw lv

uhmhfwhg iru |hdu dkhdg iruhfdvwv rqo| iru Mdsdq dqg XN1 \hw/ wklv uhsuhvhqwv dq

lpsuryhphqw zlwk uhvshfw wr wkh txdgudwlf orvv uhvxowv lq Wdeoh 5 rqo| iru fxuuhqw

|hdu iruhfdvwv iru Mdsdq1

Wkh k|srwkhvlv wkdw �f @ 3 dqg �� @ 3 +frqglwlrq lll, lv lqvwhdg dffhswhg rqo|

iru Fdqdgd/ Iudqfh/ dqg XN iru |hdu dkhdg iruhfdvwv/ zklfk wkrxjk uhsuhvhqwv

dq lpsuryhqw ehfdxvh lw zdv uhmhfwhg ehiruh iru wkh �uvw wzr frxqwulhv/ frpsduh

Wdeoh 46 dqg 51 Iru fxuuhqw |hdu iruhfdvwv wkh k|srwkhvlv ri lqwhuhvw lv rqo|

dffhswhg iru Fdqdgd dqg XN/ dv iru wkh txdgudwlf ixqfwlrq fdvh1

Lq vxppdu|/ wkh dvvxpswlrq wkdw wkh LPI iruhfdvwv duh rswlpdo iru d qrq

txdgudwlf orvv ixqfwlrq dsshduv uhdvrqdeoh rqo| iru Fdqdgd dqg Iudqfh/ zkhuh

ryhusuhglfwlrq vhhpv wr eh pruh sureohpdwlf wkdq xqghusuhglfwlrq/ hyhq li vxfk d

frqfoxvlrq fdq ghshqg rq rxu k|srwkhvhv rq wkh orvv ixqfwlrq dqg lwv sdudphwhuv1

D� �L?U*�t�L?t

Lq wklv sdshu zh vhw rxw wr uhylhz wkh dffxudf| ri vkruw whup iruhfdvwv ri exgjhw

gh�flw udwlrv e| wkh wkuhh pdmru lqwhuqdwlrqdo djhqflhv pdnlqj vxfk iruhfdvwv 0 wkh

LPI/ RHFG dqg HF1 Hdfk djhqf| iruhfdvwv wzlfh d |hdu dqg zh frpsduhg d vkruw

whup dqg d voljkwo| orqjhu whup iruhfdvw iru hdfk ri wkhvh djhqflhv1 D sulqflsdo

prwlydwlrq iru grlqj vr zdv wkh hylghqfh wkdw vxfk iruhfdvwv kdyh frph wr sod|

d pruh fhqwudo uroh/ hvshfldoo| lq Hxursh/ lq pdfurhfrqrplf srolf| dgmxvwphqw

wkdq lq hduolhu ghfdghv1

Lw lv frpprq lq iruhfdvwlqj srvw0pruwhpv wr hqfrxqwhu wkh �qglqj wkdw cedo0

dqfh* yduldeohv 0 wkh fxuuhqw dffrxqw ri wkh edodqfh ri sd|phqwv ru wkh exgjhw

gh�flw 0 duh e| idu wkh ohdvw zhoo iruhfdvw ydoxhv lq wkh vhw ri ohdglqj pdfur ydul0
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deohv ri lqwhuhvw1 Lq rxu fdvh/ krzhyhu/ zh irfxvvhg rq wkh iruhfdvw ri gh�flwv

h{suhvvhg dv d udwlr wr JGS1 Wklv hylghqwo| wdnhv fduh ri wkh zruvw ri wkh sure0

ohp ri iruhfdvwlqj wkh dfwxdo edodqfh lwvhoi1 Phdq huuruv duh xvxdoo| ehorz 318

srlqwv1 Dqg/ zklovw qdlyh suhglfwruv vhhp wr shuirup zhoo uhodwlyh wr wkh iruhfdvwv

xqghu h{dplqdwlrq/ wkh gl�huhqfhv duh qrw lq jhqhudo vwdwlvwlfdoo| vljql�fdqw1 Wkh

uhodwlyh dffxudf| ri wkh iruhfdvwv iurp wkh gl�huhqw djhqflhv zdv dovr h{dplqhg>

qr vlqjoh djhqf| lv cehvw* iru doo frxqwulhv/ exw wkhuh vhhpv wr eh vrph cvshfldo0

l}dwlrq* 0 wkh HF vhhphg wr shuirup sduwlfxoduo| zhoo iru Lwdo|/ iru h{dpsoh1 Zh

qrwhg wkdw wkhvh gl�huhqfhv pljkw eh sduwldoo| h{sodlqhg e| uhihuhqfh wr gl�hu0

hqfhv lq wkh wlplqj ri iruhfdvwv +khqfh/ dydlodeoh lqirupdwlrq vhwv, dqg dovr e|

gl�huhqfhv lq wkh lqwhusuhwdwlrq ri wkh frqglwlrqdolw| +_suhvhqw srolflhv%, ri wkh

iruhfdvwv1 Dv wkh gh�flw iruhfdvwv kdyh ehhq hvshfldoo| vhqvlwlyh srolwlfdoo|/ zh

wkrxjkw lw srvvleoh wkdw wkh v|pphwulf orvv ixqfwlrq qrupdoo| dssolhg lq iruhfdvw

srvw0pruwhpv pljkw eh lqdssursuldwh> exw rq fduhixo h{dplqdwlrq zh irxqg lw

gl�fxow wr vxvwdlq wklv sursrvlwlrq jhqhudoo|1

+iuihi?Uit

^4` Duwlv/ P1 +4<;;,/ _Krz dffxudwh lv wkh Zruog Hfrqrplf RxworrnB D srvw0

pruwhp rq vkruw whup iruhfdvwlqj dw wkh Lqwhuqdwlrqdo Prqhwdu| Ixqg%/ LPI

Vwd� Vwxglhv Ehklqg wkh Zruog Hfrqrplf Rxworrn/ 407<1

^5` Duwlv/ P1 +4<<:,/ _Krz dffxudwh duh wkh LPI*v vkruw whup iruhfdvwvB Dqrwkhu

h{dplqdwlrq ri wkh Zruog Hfrqrplf Rxworrn%/ LPI Vwd� Vwxglhv Ehklqg wkh

Zruog Hfrqrplf Rxworrn1

^6` Duwlv/ P1 dqg Pdufhoolqr/ P1/ +4<<;,/ _Ilvfdo Vroyhqf| dqg Ilvfdo Iruhfdvwlqj

lq Hxursh%/ F1H1S1U1 Z1S1 4;691

^7` Fkrqj/ \1\1 dqg Khqgu|/ G1I1 +4<;9,/ _Hfrqrphwulf hydoxdwlrq ri olqhdu

pdfur0hfrqrplf prghov%/ Uhylhz ri Hfrqrplf Vwxglhv/ 86/ 9:409<31
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^8` Fkulvwr�huvhq/ S1I1 dqg Glherog/ I1[1 +4<<7,/ _Rswlpdo suhglfwlrq xqghu

dv|pphwulf orvv%/ Q1E1H1U1 Whfkqlfdo Z1S1 49:1

^9` Fohphqwv/ P1S1 dqg Khqgu|/ G1I1 +4<<:d,/ _Lqwhufhsw fruuhfwlrqv dqg vwuxf0

wxudo fkdqjh%/ Mrxuqdo ri Dssolhg Hfrqrphwulfv/ 44/ 7:807<71

^:` Fohphqwv/ P1S1 dqg Khqgu|/ G1I1 +4<<:e,/ Wkh ]hxwkhq Ohfwxuhv rq Iruh0

fdvwlqj/ PLW Suhvv/ iruwkfrplqj1

^;` Fohphqwv/ P1S1 dqg Khqgu|/ G1I1 +4<<;,/ Iruhfdvwlqj Hfrqrplf Wlph Vhulhv/

Fdpeulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv1

^<` Glherog/ I1[1 dqg Pduldqr/ U1V1 +4<<8,/ _Frpsdulqj suhglfwlyh dffxudf|%/

Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv/ 46/ 58605961

^43` Grruqln/ M1D1 dqg Khqgu|/ G1I1 +4<<:,/ JlyhZlq 0 Dq lqwhuidfh wr hpslulfdo

prghoolqj/ Orqgrq= Lqwhuqdwlrqdo Wkrpvrq Exvlqhvv Suhvv1

^44` Hulfvvrq/ Q1U1 +4<<5,/ _Sdudphwhu frqvwdqf|/ phdq vtxduh iruhfdvw huuruv/

dqg phdvxulqj iruhfdvw shuirupdqfh= Dq h{srvlwlrq/ h{whqvlrqv/ dqg looxv0

wudwlrq%/ Mrxuqdo ri Srolf| Prgholqj/ 47/ 79807<81

^45` Jdoor/ J1P1 dqg Pdufhoolqr/ P1 +4<<;,/ _H{0srvw dqg h{0dqwh iruhfdvwlqj

zlwk surylvlrqdo gdwd%/ Mrxuqdo ri Iruhfdvwlqj/ iruwkfrplqj1

^46` Judqjhu/ F1Z1M1 +4<<:,/ _Rxwolqh ri iruhfdvw wkhru| xvlqj jhqhudol}hg frvw

ixqfwlrqv%/ plphr/ XFVG1

^47` Judqjhu/ F1Z1M1 dqg Qhzerog/ S1 +4<;9,/ Iruhfdvwlqj hfrqrplf wlph vhulhv/

5qg hgq1/ Qhz \run= Dfdghplf Suhvv1

^48` Kdqvhq/ E1H1 +4<<5,/ _Whvwlqj iru sdudphwhu lqvwdelolw| lq olqhdu prghov%/

Mrxuqdo ri Srolf| Prgholqj/ 47/ 84:08661

^49` Kroghq/ N1 dqg Shho/ G1D1 +4<<3,/ _Rq whvwlqj iru xqeldvhgqhvv dqg h�flhqf|

ri iruhfdvwv%/ Wkh Pdqfkhvwhu Vfkrro/ 8;+5,/ 453045:1
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^4:` Ox/ P1 dqg Pl}rq/ J1H1 +4<<4,/ _Iruhfdvw hqfrpsdvvlqj dqg prgho hydoxd0

wlrq%/ lq Kdfno/ S1 dqg Zhvwoxqg/ D1K1 +hgv1,/ Hfrqrplf vwuxfwxudo fkdqjh/

Dqdo|vlv dqg Iruhfdvwlqj/ 456046;/ Ehuolq= Vsulqjhu0Yhuodj1

^4;` Pdufhoolqr/ P1 +4<<;d,/ _SfJlyh Surihvvlrqdo <14 iru Zlqgrzv= D Uhylhz%/

Lqwhuqdwlrqdo Mrxuqdo ri Iruhfdvwlqj/ iruwkfrplqj1

^4<` Pdufhoolqr/ P1 +4<<;e,/ _Ixuwkhu uhvxowv rq PVIH hqfrpsdvvlqj whvwv%/

L1J1L1H1U1 ZS 4761

^53` Wuxhpdq/ E1 +4<<7,/ _Dqdo|vw iruhfdvwv dqg khuglqj ehkdylru%/ Uhylhz ri

Ilqdqfldo Vwxglhv/ :/ <:04571

4;



Iljxuhv

1975 1980 1985 1990 1995

-2

0

2
ecancy
ecanya

1975 1980 1985 1990 1995

-1

0

1

euscy
eusya

1975 1980 1985 1990 1995

0

2.5

5 ejapcy
ejapya

1975 1980 1985 1990 1995
-2
-1
0
1

efrcy
efrya

1975 1980 1985 1990 1995

-1
0
1
2 egercy

egerya

1975 1980 1985 1990 1995

0

5 eitcy
eitya

1975 1980 1985 1990 1995

0

eukcy
eukya

Iljxuh 41 LPI 0 \hdu dkhdg dqg fxuuhqw |hdu iruhfdvw huuruv1

4<



1975 1980 1985 1990 1995

-2

0

2

efrimf
efroecd
efreur

1975 1980 1985 1990 1995

-2

-1

0

1

2
egeimf
egeoecd
egeeur

1975 1980 1985 1990 1995

-2.5

0

2.5

eitimf
eitoecd
eiteur

1975 1980 1985 1990 1995

-2.5

0

2.5
eukimf
eukoecd
eukeur

Iljxuh 51 \hdu dkhdg iruhfdvw huuruv 0 LPI/ RHFG/ HF1
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1975 1980 1985 1990 1995

-2

-1

0

1

efrimf
efroecd
efreur

1975 1980 1985 1990 1995

-2

-1

0

1

egeimf
egeoecd
egeeur

1975 1980 1985 1990 1995

-2.5

0

2.5

eitimf
eitoecd
eiteur

1975 1980 1985 1990 1995

-2

0

2

eukimf
eukoecd
eukeur

Iljxuh 61 Fxuuhqw |hdu iruhfdvw huuruv 0 LPI/ RHFG/ HF
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Wdeohv

Wdeoh 4= LPI Iruhfdvwv 0 Ghvfulswlyh Vwdwlvwlfv

Frxqwu|

Fdqdgd

Iudqfh

Jhupdq|

Lwdo|

Mdsdq

X1N1

X1V1

PH\ PDH\ UPVH\ Vdpsoh

03195 31;< 414: ::0<8

03155 3196 31;6 :90<8

3138 31:< 31;6 :90<8

31<< 419: 515; :;0<8

31<9 4193 5134 :90<8

3177 41:5 5139 :90<8

3147 3199 31:9 :90<8

PHF PDHF UPVHF Vdpsoh

0316: 31:: 31<4 :90<8

0313< 3175 3186 :90<8

03135 3193 31:3 :90<8

31;3 4195 5147 :90<8

414; 416< 41;7 :90<8

31:8 4155 4177 :90<8

3154 3196 31:6 :90<8

Wkh vx�fhv \ dqg F uhihu/ uhvshfwlyho|/ wr |hdu dkhdg dqg fxuuhqw |hdu iruhfdvwv1

PH/ PDH/ dqg UPVH duh wkh phdq/ phdq devroxwh/ dqg urrw phdq vtxduh huuruv1
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Wdeoh 5= LPI Iruhfdvwv 0 Zhdn H�flhqf| dqg Xqeldvhgqhvv Whvwv

Frxqwu| W3\ F\ W4\ W5\ W3F FF W4F W5F

Fdqdgd 05199WW 3144 051:;WW 041<9W 041<6 3146 04198 04144

Iudqfh 0414: 41;6 05159W 041<3 031:8 3134 05148W 05134W

Jhupdq| 3156 3198 081;6WW 091:4WW 0313< 3193 07164WW 0718:WW

Lwdo| 41<;W 3179 07155WW 08135WW 41:8 6159 0715:WW 071<<WW

Mdsdq 5169W 7173W 041:9 07134WW 6193WW 81:6W 0414< 0715:WW

X1N1 31<7 :183WW 031<6 04177 5197WW 41;5 3144 0419;

X1V1 31:; 5193 05153W 051:3WW 4159 3157 051<3WW 061;5WW

Srro 41;9 561;WW 061:8WW 091:3WW 617:WW 47134WW 05194W 09187WW

W dqg WW lqglfdwh vljql�fdqfh dw 8( dqg 4( ohyhov1

Wkh vx�fhv \ dqg F uhihu wr |hdu dkhdg dqg fxuuhqw |hdu iruhfdvwv1

W3 lv wkh +w0, whvw iru }hur phdq iruhfdvw huuruv +�f @ 3 lq +515,,1

F lv wkh +OP, whvw iru xqfruuhodwhg iruhfdvw huuruv +y� lq +515,,1

W4 dqg W5 duh wkh +w0, whvwv lq wkh zhdn h�flhqf| uhjuhvvlrq +�f @ 3 dqg �� @ 4 lq +514,,1
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Wdeoh 6= LPI Iruhfdvwv 0 Frpsdulvrq zlwk qdlyh suhglfwruv

\hdu Dkhdg

Frxqwu| WK4 WK5 GPD4 GPV4 GPD5 GPV5

Fdqdgd 31<; 4146 03143 0313: 3149 317;

Iudqfh 4157 31<9 4164 415; 0319< 03143

Jhupdq| 4179 515; 41;4 4179 6134WW 5175W

Lwdo| 4184 41<9 4198 513:W 31:7 417<

Mdsdq 5133 4196 6138WW 517<W 31;9 3175

X1N1 415< 31<5 51;8WW 5156W 03138 03193

X1V1 31;6 31:: 031;; 031<; 04165 041::

Fxuuhqw \hdu

Frxqwu| WK4 WK5 GPD4 GPV4 GPD5 GPV5

Fdqdgd 31:: 31;; 03163 031;< 03158 03174

Iudqfh 31:< 3195 031:8 0413: 05155W 05157W

Jhupdq| 4144 41:7 31:: 3189 41<:W 41;7

Lwdo| 4175 41;7 4189 41;8 3149 31;4

Mdsdq 41;6 417< 5158W 5138W 3143 03157

X1N1 31<3 3197 3148 03196 04189 04195

X1V1 31;3 31:8 031<; 0413: 04139 04188

W dqg WW lqglfdwh vljql�fdqfh dw 8( dqg 4( ohyhov1

Wkh vx�fhv 4 dqg 5 uhihu wr udqgrp zdon dqg wuhqg iruhfdvw frpsdulvrqv1

Wk lv wkh Wkhlo +UPVH, udwlr

GPD dqg GPV duh wkh Glherog0Pduldqr whvwv lq +516, iru devroxwh dqg txdgudwlf orvv1
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Wdeoh 7= LPI Iruhfdvwv 0 Lqwhufhsw Fruuhfwlrqv

\hdu Dkhdg

Frxqwu| W3II FII W4II W5II

Fdqdgd 06174W 81;6WW 0813:WW 06184WW

Iudqfh 04177 441<WW 07148WW 061:WW

Jhupdq| 03138 61:6W 0;166WW 0431<WW

Lwdo| 6137WW 5159 09154WW 0;18:WW

Mdsdq 51;5WW 4913WW 06134WW 0;153WW

X1N1 31<3 4:1<WW 0615:WW 08146WW

X1V1 31:: 4:13WW 051<<WW 06198WW

Fxuuhqw \hdu

W3II FII W4II W5II

03138 ;18:WW 06198WW 061;;WW

0313< 814<W 051;9WW 06155WW

03154 7169 08189WW 081<5WW

03147 3134 09167WW 09186WW

03143 3134 0517<W 051;<WW

031:8 3174 051:5WW 06133WW

0313; 3195 07154WW 07197WW

W dqg WW lqglfdwh vljql�fdqfh dw 8( dqg 4( ohyhov1

Wkh vx�{ II uhihuv wr vwdwlvwlfv fdofxodwhg zlwk wkh lqwhufhsw fruuhfwhg iruhfdvwv +vhh +517,,1

Vhh wkh qrwhv wr Wdeoh 5 iru d ghvfulswlrq ri wkh whvwv1
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Wdeoh 8= Wkh uroh ri jurzwk dqg lq�dwlrq iruhfdvw huuruv

Frxqwu| hj\ h�\ hjF h�F

Fdqdgd 03165WW 03166WW 03176WW 0314<

Iudqfh 0316<WW 3146 313; 3155

Jhupdq| 03143 0314; 03158 03159

Lwdo| 03174 3138 03186 3164

Mdsdq 0318;W 03135 03154 03134

X1N1 031<8W 03185W 031:4WW 03186WW

X1V1 03144 3137 03146 03177

W dqg WW lqglfdwh vljql�fdqfh dw 8( dqg 4( ohyhov1

Wkh vx�fhv \ dqg F uhihu wr |hdu dkhdg dqg fxuuhqw |hdu iruhfdvwv1
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Wdeoh 9= Ghvfulswlyh Vwdwlvwlfv

RHFG

Frxqwu|

Iudqfh

Jhupdq|

Lwdo|

X1N1

PH\ PDH\ UPVH\ Vdpsoh

0313< 4135 4155 ::0<8

317; 31<: 414; ::0<8

314: 4169 41:5 :;0<8

03159 4165 4193 ::0<8

PHF PDHF UPVHF Vdpsoh

3153 3188 31:3 :90<8

3175 31;3 31<; :80<8

317< 31<; 4157 :;0<8

03136 4137 4155 :80<8

HF

Frxqwu|

Iudqfh

Jhupdq|

Lwdo|

X1N1

PH\ PDH\ UPVH\ Vdpsoh

03165 31<; 4158 ;80<7

3138 31<4 413: ;80<7

03143 317; 3197 ;80<7

03174 4146 4187 ;80<7

PHF PDHF UPVHF Vdpsoh

03147 3197 31<3 ;40<7

3157 3188 31:6 ;40<7

0314< 31:9 4135 ;40<7

03189 31<: 4153 ;40<7

Wkh vx�fhv \ dqg F uhihu/ uhvshfwlyho|/ wr |hdu dkhdg dqg fxuuhqw |hdu iruhfdvwv1

PH/ PDH/ dqg UPVH duh wkh phdq/ phdq devroxwh/ dqg urrw phdq vtxduh huuruv1
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Wdeoh := Iruhfdvw Frpsdulvrq 0 Glherog Pduldqr Whvwv

\hdu Dkhdg

Frxqwu| GPDLR GPVLR GPDLH GPVLH GPDRH GPVRH _Zlqqhu%

Iudqfh 051<5WW 06139WW 05167W 041;8 31;; 315< LPI

Jhupdq| 0414; 04177 03187 03196 03185 03147 LPI

Lwdo| 31;< 4176 41;: 41<5 416: 3195 HF

X1N1 4175 5134W 9183WW 6157WW 51;6WW 6183WW HF

Fxuuhqw \hdu

Frxqwu| GPDLR GPVLR GPDLH GPVLH GPDRH GPVRH _Zlqqhu%

Iudqfh 04148 04176 031<: 04136 03189 031:3 LPI

Jhupdq| 04178 0417< 416; 31:< 5145W 415; HF

Lwdo| 4165 419; 31;< 4134 4173 5136W HF

X1N1 4176 41;5 3135 03145 3136 03165 HF2RHFG

W dqg WW lqglfdwh vljql�fdqfh dw 8( dqg 4( ohyhov1

Wkh vx�fhv LR/ LH dqg RH uhihu wr LPI0RHFG/ LPI0HF dqg RHFG0HF frpsdulvrqv1

GPD dqg GPV duh wkh Glherog0Pduldqr whvwv lq +516, iru devroxdwh dqg txdgudwlf orvv1
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Wdeoh ;= Zhdn H�flhqf| dqg Xqeldvhgqhvv Whvwv

RHFG

Frxqwu| W3\ F\ W4\ W5\ W3F FF W4F W5F

Iudqfh 03164 5185 0418: 04197 415; 3175 314; 0317:

Jhupdq| 41;; 3134 051<7WW 07184WW 5147W 3163 0518<W 07177WW

Lwdo| 3174 618; 07133WW 07148WW 41:; 31;3 05176W 051:8WW

X1N1 0316: 51<9 04185 04169 03144 319: 04194 041;;

HF

Frxqwu| W3\ F\ W4\ W5\ W3F FF W4F W5F

Iudqfh 031:< 7158 031<6 03199 031:9 4176 04168 41;8

Jhupdq| 3147 319: 05177W 06148WW 41<8 3149 3173 03164

Lwdo| 0317: 3146 0419: 04196 031:7 314< 0518<WW 05185W

X1N1 031;6 4167 04155 031<4 05138W 517; 0613<WW 0513:<W

W dqg WW lqglfdwh vljql�fdqfh dw 8( dqg 4( ohyhov1

Wkh vx�fhv \ dqg F uhihu wr |hdu dkhdg dqg fxuuhqw |hdu iruhfdvwv1

W3 lv wkh +w0, whvw iru }hur phdq iruhfdvw huuruv +�f @ 3 lq +515,,1

F lv wkh +OP, whvw iru xqfruuhodwhg iruhfdvw huuruv +y� lq +515,,1

W4 dqg W5 duh wkh +w0, whvwv lq wkh zhdn h�flhqf| uhjuhvvlrq +�f @ 3 dqg �� @ 4 lq +514,,1
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Wdeoh <= Iruhfdvw Frpsdulvrq 0 Hqfrpsdvvlqj Whvwv/ \hdu Dkhdg

Iudqfh

IU�8 I�.�( I.� IU�8 / I�.�( IU�8 / I.� I�.�(/ I.�

hU�8 � 03185 03137 � � 031:4/ 319;

h�.�( 03198 � 03187 � 05197WW/ 5148W �

h.� 041:: 031<7 � 041;7/ 4147 � �

Jhupdq|

IU�8 I�.�( I.� IU�8 / I�.�( IU�8 / I.� I�.�(/ I.�

hU�8 � 051<7WW 0517;WW � � 0416:/ 316:

h�.�( 0613<WW � 0416; � 03179/ 03173 �

h.� 05145W 0615;WW � 0317:/ 0418; � �

Lwdo|

IU�8 I�.�( I.� IU�8 / I�.�( IU�8 / I.� I�.�(/ I.�

hU�8 � 09138WW 0719:WW � � 06197WW/ 41:9

h�.�( 04173 � 061:7WW � 3185/ 041;9 �

h.� 03199 0413: � 4194/ 041;7 � �

X1N1

IU�8 I�.�( I.� IU�8 / I�.�( IU�8 / I.� I�.�(/ I.�

hU�8 � 03183 313; � � 0517;W/ 5177W

h�.�( 04156 � 03176 � 05153W/ 41;< �

h.� 04174 0414< � 0413:/ 31;5 � �

W dqg WW lqglfdwh vljql�fdqfh dw 8( dqg 4( ohyhov1

w0whvwv iru �� @ 3 lq +614,/ dqg �� @ 3/ �2 @ 3 lq +615,1
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Wdeoh 43= Iruhfdvw Frpsdulvrq 0 Hqfrpsdvvlqj Whvwv/ Fxuuhqw \hdu

Iudqfh

IU�8 I�.�( I.� IU�8 / I�.�( IU�8 / I.� I�.�(/ I.�

hU�8 � 031;4 4144 � � 031<6/ 4159

h�.�( 3146 � 0416: � 041;5/ 41:4 �

h.� 4135 4166 � 3177/ 031<5 � �

Jhupdq|

IU�8 I�.�( I.� IU�8 / I�.�( IU�8 / I.� I�.�(/ I.�

hU�8 � 051;5WW 0314; � � 041::/ 313;

h�.�( 08196WW � 03143 � 061;5WW/ 317< �

h.� 04173 0314; � 05176W/ 41;; � �

Lwdo|

IU�8 I�.�( I.� IU�8 / I�.�( IU�8 / I.� I�.�(/ I.�

hU�8 � 04138 061;3WW � � 3184/ 05186WW

h�.�( 031<< � 0517<W � 03195/ 041<;W �

h.� 03198 04156 � 3177/ 0413; � �

X1N1

IU�8 I�.�( I.� IU�8 / I�.�( IU�8 / I.� I�.�(/ I.�

hU�8 � 031<4 03155 � � 031:</ 3198

h�.�( 03195 � 03146 � 03144/ 3139 �

h.� 04146 04174 � 3193/ 031<; � �

W dqg WW lqglfdwh vljql�fdqfh dw 8( dqg 4( ohyhov1

w0whvwv iru �� @ 3 lq +614,/ dqg �� @ 3/ �2 @ 3 lq +615,1
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Wdeoh 44= Iruhfdvw Srrolqj 0 Frh�flhqwv

Iudqfh

\hdu dkhdg Fxuuuhqw |hdu

frqvw= IU�8 I�.�( I.� frqvw= IU�8 I�.�( I.�

hU�8 0419:WW 0514<WW 031<8W 5174WW 03158 03177 3153 3147

h�.�( 05189WW 05166WW 05187WW 61;:WW 03139 3136 03157 3159

h.� 051:7WW 05187WW 04198WW 6147WW 031<9 0314: 315; 03164

Jhupdq|

\hdu dkhdg Fxuuuhqw |hdu

frqvw= IU�8 I�.�( I.� frqvw= IU�8 I�.�( I.�

hU�8 041<4WW 04135WW 0318< 3184 04177W 031<7 313; 3138

h�.�( 04173W 0314< 04166W 31;8 031<: 03176 03159 3137

h.� 0416<W 0314< 03173 03146 0317: 031<4W 315; 3135

Lwdo|

\hdu dkhdg Fxuuuhqw |hdu

frqvw= IU�8 I�.�( I.� frqvw= IU�8 I�.�( I.�

hU�8 0816;W 03173 04135 31;; 081<5WW 03174WW 3173 03193

h�.�( 09136WW 315< 031:8 03148 0:194WW 3167W 031;;WW 03155

h.� 0915:WW 315< 3159 04153W 0:187WW 3164 3144 04153WW

X1N1

\hdu dkhdg Fxuuuhqw |hdu

frqvw= IU�8 I�.�( I.� frqvw= IU�8 I�.�( I.�

hU�8 0314: 041:4 03185 5143 313; 03178 3137 3169

h�.�( 0316< 03194 04174 41;: 03155 3178 031:7 3154

h.� 031;6 03198 03156 3199 031:7W 318; 03143 03199W

W dqg WW lqglfdwh wkdw wkh dvvrfldwhg w0whvwv uhmhfw qrq vljql�fdqfh dw 8( dqg 4( ohyhov1

Wkh vdpsohv duh 4<;804<<7 +|hdu dkhdg, dqg 4<;404<<7 +fxuuhqw |hdu,1

Wkh rswlpdo srrolqj frh�flhqw rq wkh iruhfdvwv zklfk duh iurp wkh vdph djhqf| dv

wkh ghshqghqw yduldeoh lq wkh uhjuhvvlrq lv rqh soxv wkh uhsruwhg ydoxh1
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Wdeoh 45= Fruuhodwlrq ri Iruhfdvw Huuruv/ 4<;804<<7

\hdu Dkhdg

Iudqfh

LPI RHFG

RHFG 31;< 4

HF 31<7 31<:

Jhupdq|

LPI RHFG

RHFG 3198 4

HF 31:3 31;9

Lwdo|

LPI RHFG

RHFG 31:6 4

HF 3158 31:;

XN

LPI RHFG

RHFG 31<9 4

HF 31;; 31<8

Fxuuhqw \hdu

Iudqfh

LPI RHFG

RHFG 31;5 4

HF 3155 3179

Jhupdq|

LPI RHFG

RHFG 3196 4

HF 03136 03156

Lwdo|

LPI RHFG

RHFG 3185 4

HF 315: 3185

XN

LPI RHFG

RHFG 31;9 4

HF 3184 31:4
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Wdeoh 46= LPI Iruhfdvwv 0 Dv|pphwulf Orvv Ixqfwlrq

Zhdn H�flhqf| Whvwv

\hdu Dkhdg

Frxqwu| ge@d FT W4T W5T ef FO W4O W5O

Fdqdgd 8186 319< 0418< 0419; 5138 31:7 04149 04156

Iudqfh 5138 41<3 04194 041;5 31:: 418: 0419< 041<4

Jhupdq| 31;; 3177 081:8WW 09174WW 3133 � � �

Lwdo| 3159 3149 051;;WW 051<8WW 03173 313< 5165W 516;W

Mdsdq 3158 61;<W 05195WW 0613:WW 3133 � � �

X1N1 318< :1:<WW 04189 04193 0314< 918:WW 41:5 513<W

X1V1 3198 51;: 0517;W 05198WW 03179 51<5 5176W 5194WW

Fxuuhqw \hdu

Frxqwu| ge@d FT W4T W5T ef FO W4O W5O

Fdqdgd 51;8 3168 04163 0416: 4155 3154 04157 0415<

Iudqfh 4187 3135 041:; 05135W 31:4 3134 041:6 041<9W

Jhupdq| 4138 318< 07164WW 07195WW 3139 � � �

Lwdo| 3167 6149 061:7WW 061;6WW 3167 5165 615;WW 6169WW

Mdsdq 313; 318; 05143W 05175W 3133 � � �

X1N1 3157 4196 04135 04155 3133 � � �

X1V1 3184 515< 06157WW 06183WW 3133 � � �

W dqg WW lqglfdwh vljql�fdqfh dw 8( dqg 4( ohyhov1

Wkh vx�fhv T dqg O uhihu wr wkh dv|pphwulf txdgudwlf dqg olqh{ orvv ixqfwlrqv1

F lv wkh +OP, whvw iru qrq fruuhodwlrq ri f
�

+h,1

W4 dqg W5 duh wkh +w0, whvwv iru �f @ 3 dqg �� @ 3 lq +714,1
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