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DEVWUDFW=

Wklv sdshu xwlol}hv wzr gl�huhqw dssurdfkhv wr h{dplqh zkhwkhu wkhuh lv d frqwdjlrq dprqj

Vrxwk Hdvw Dvldq hfrqrplhv1 Dffruglqj wr wkh furvv0pdunhw fruuhodwlrq dqdo|vlv/ wkhuh lv d frqwd0

jlrq ehwzhhq Wkdlodqg/ Lqgrqhvld dqg Sklolsslqhv dqg pdunhw fr0pryhphqwv zklfk vlpso| fdqqrw

eh h{sodlqhg e| wkh ixqgdphqwdo olqndjhv ehwzhhq wkhvh hfrqrplhv1 D frqwdjlrq lv dovr ghwhfwhg e|

wkh frlqwhjudwlrq dqdo|vlv1 Wkh orqj0uxq uhodwlrqvkls dprqj Vrxwk Hdvw Dvldq frxqwulhv dqg Mdsdq

vljql�fdqwo| fkdqjhg diwhu Mxo| 4<<:1 Erwk lpsxovh uhvsrqvh dqdo|vlv dqg yduldqfh ghfrpsrvlwlrq

frq�up wkh fkdqjhv lq pdunhw fr0pryhphqwv1 Wkh �qglqjv vxjjhvw wkdw pxowlqdwlrqdo lqyhvwphqw

pdqdjhuv pd| qhhg wr uh0ghvljq wkhlu vwudwhjlhv iru Vrxwk Hdvw Dvld frqvlvwhqw zlwk Wdqj*v dgylvh

^5334`1 D txlfn pryh e| LPI dssurylqj Sklolsslqhv* uhtxhvw iru dq h{whqvlrq ri lwv H{whqghg

Ixqg Idflolw| +HII,/ Fklhqj Phl lqlwldwlyh rq iruhljq h{fkdqjhg vzdsshg dqg rwkhuv sursrvhg e|

Fkdlsudydw dqg Ekdqlfk Vxsdsro ^5333` xqghu DVHDQ frpplvvlrq dqg pdvvlyh �qdqfldo sdfndjhv

wr Wkdlodqg dqg Lqgrqhvld duh dprqj mxvwl�deoh phdvxuhv vxssruwhg e| rxu hpslulfdo hylghqfh1

_Doo fruuhvsrqghqfh lv dw Srqjvdn Krrqwudnxo/ Vdvlq0JLED/ Fkxodorqjnruq Xqlyhuvlw|/ Vdvd Sdwdvdod

Exloglqj/ ;wk irru/ Vrl Fkxodorqjnruq 45 +5,/ Sk|dwkdl Urdg/ Edqjnrn 43663/ Wkdlodqg1 Sulydwh Who1 +995,

<87 49;<> Id{ +995, <87 49<3> Hpdlo= srqjvdnCkrrqwudnxo1frp

=Zlwkrxw lpso|lqj h{solflwo| ru lpsolflwo| wkdw wkh| djuhh zlwk ru duh uhvsrqvleoh iru wkh sduwldo ru zkroh

frqwhqwv ri wkh vwxg|/ rxu vshfldo wkdqn duh iru Gu1 Roduq Fkdlsudydw/ Vldp Frpphufldo Edqn Sof1 iru klv

frpphqwv1
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4 Lqwurgxfwlrq

Wkh Grz Mrqhv Lqgxvwuldo Dyhudjh orvw pruh wkdq : shufhqw ri lwv ydoxh rq Rfwrehu 5;/ 4<<:1 Lw zdv

suhfhghg e| d 81; shufhqw soxqjh lq wkh Krqj Nrqj Vwrfn Pdunhw iroorzlqj prqwkv ri vshfxodwlrq

dqg ghydoxdwlrq ri Vrxwk Hdvw Dvldq fxuuhqflhv1 Pdq| shrsoh eholhyh wkdw wkh grzqzdug vsludo

ruljlqdwhg lq wkh ghydoxdwlrq ri Wkdl edkw rq Mxo| 5/ 4<<:1 Wkh grplqr h�hfw hyhqwxdoo| uhdfkhg

Vrxwk Nruhd dqg Mdsdq1 Vrxwk Nruhd*v fxuuhqf|/ wkh zrq/ orvw wkh pd{lpxp gdlo| wudglqj olplw/

43 shufhqw ri lwv ydoxh/ rq Qryhpehu 53/ 4<<:1 Wkh ghplvh ri d srzhuixo Mdsdqhvh eurnhu/ \dpdlfkl

Vhfxulwlhv Fr1/ rq Qryhpehu 57/ 4<<:/ surshoohg wkh Dvldq fxuuhqf| dqg �qdqfldo fulvhv wr dqrwkhu

folpd{1 Iljxuh 4 vkrzv wkh gudpdwlf fr0pryhphqwv lq Dvldq vwrfn pdunhwv1 Wklv nlqg ri skh0

qrphqd/ rqh wxuprlo sursdjdwhv wr dqrwkhu/ kdv ehfrph d frpprq vfhqdulr lq wkh zruog �qdqfldo

pdunhwv1 Wkh txhvwlrq dwwudfwv wkh dwwhqwlrq ri sudfwlwlrqhuv/ srolf| pdnhuv/ dqg dfdghplfv lv krz

d vhhplqjo| frxqwu|0vshfl�f hyhqw fdq hyroyh lqwr d fulvlv lq wkh hqwluh uhjlrq1 Lv wkhuh uhdoo| d

frqwdjlrqB Zkdw lv d frqwdjlrq dq|zd|B

Iruehv dqg Uljrerq +4<<<, glvwlqjxlvkhv frqwdjlrq iurp lqwhughshqghqfh1 Wkh| gh�qh frqwd0

jlrq dv d vljql�fdqw lqfuhdvh lq wkh furvv0pdunhw fruuhodwlrq gxulqj wkh shulrg ri wxuprlo1 Li dq

h{rjhqrxv vkrfn wr rqh pdunhw kdv ulssoh h�hfwv dqg ohdgv wr d vljql�fdqw lqfuhdvh lq pdunhw fr0

pryhphqwv ehwzhhq wklv hfrqrp| dqg rwkhuv/ wkhq wkhuh lv d frqwdjlrq1 Krzhyhu/ li wzr pdunhwv

duh wudglwlrqdoo| kljko| fruuhodwhg dqg frqwlqxh wr eh kljko| fruuhodwhg diwhu d vkrfn wr rqh pdunhw/

wkhuh pd| qrw eh dq| frqwdjlrq/ exw rqo| lqwhughshqghqfh1 Edvhg xsrq wklv gh�qlwlrq/ d frqwdjlrq

lpsolhv wkdw furvv0pdunhw olqndjhv duh ixqgdphqwdoo| fkdqjhg diwhu d vkrfn wr rqh pdunhw/ zkloh

dq lqwhughshqghqfh lpsolhv qr vljql�fdqw fkdqjh lq furvv0pdunhw uhodwlrqvkls ehiruh dqg diwhu wkh

vkrfn wr rqh pdunhw1 Iruehv dqg Uljrerq +4<<<, �qgv olwwoh hylghqfh ri frqwdjlrq lq Vrxwk Hdvw

Dvld dqg Odwlq Dphulfd gxulqj fulvlv shulrgv/ exw lqvwhdg/ wkh| frqfoxgh wkdw wkhvh hfrqrplhv duh

kljko| lqwhughshqghqw1

Dqrwkhu dssurdfk wr gh�qh dqg wr whvw wkh h{lvwhqfh ri d frqwdjlrq lv xvlqj yhfwru dxwruhjuhvvlrq

+YDU, dqg wkh frqfhsw ri frlqwhjudwlrq1 Wkh frlqwhjudwlrq dssurdfk doorzv xv wr hvwlpdwh d orqj0

uxq uhodwlrqvkls dprqj d jurxs ri hfrqrplhv1 Li wklv orqj0uxq uhodwlrqvkls vljql�fdqwo| fkdqjhv

diwhu dq h{rjhqrxv vkrfn wr rqh hfrqrp|/ wkhq d frqwdjlrq grhv h{lvw dprqj wkhvh hfrqrplhv1

Whvwlqj wkh h{lvwhqfh ri frqwdjlrq kdv pdq| lpsruwdqw lpsolfdwlrqv1 Iurp sudfwlwlrqhuv* shu0

vshfwlyh/ wkh h{lvwhqfh ri d frqwdjlrq frxog fkdqjh d pxowlqdwlrqdo lqyhvwphqw vwudwhj|1 Li wkhuh lv

qr frqwdjlrq diwhu d qhjdwlyh vkrfn wr rqh frxqwu|/ wkh vkrfn vkrxog uhpdlq dv d frxqwu|0vshfl�f
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hyhqw1 Wkhruhwlfdoo| wkh vwrfn2�qdqfldo pdunhwv ehwzhhq wkh frxqwu| zkhuh wkh vkrfn ruljlqdwhg

dqg wkh uhvw ri wkh uhjlrq vkrxog vwd| uhodwlyho| xqfruuhodwhg1 Wkhq dq lqwhuqdwlrqdoo| glyhuvl�hg

lqyhvwphqw vwudwhj| zrxog uhgxfh sruwirolr ulvnv dqg lqfuhdvh h{shfwhg uhwxuqv1 Krzhyhu/ li d frq0

wdjlrq dfwxdoo| rffxuv lq d uhjlrq/ wkhq wkh pxowlqdwlrqdo lqyhvwphqw vwudwhj| lq wkh uhjlrq kdv wr

eh prgl�hg wr wdnh wkh srvvleoh frqwdjlrq lqwr dffrxqw1 Wkhuhiruh/ dftxlulqj nqrzohgjh rq wkh

h{lvwhqfh ri d frqwdjlrq lq fhuwdlq duhd ehfrphv dq lpsruwdqw wdvn iru sudfwlwlrqhuv1

Iurp dfdghplf uhvhdufkhuv* shuvshfwlyh/ wkh h{lvwhqfh ri d frqwdjlrq fdq eh xvhg wr h{sodlq

zk| dq hfrqrp| pryhv iurp rqh htxloleulxp wr dqrwkhu hyhq wkh ixqgdphqwdov lq wkh hfrqrp|

uhpdlq wkh vdph1 Pdq| hfrqrplf srolflhv wdujhw dw grphvwlf vwdelolw|1 Zkhq wkhuh lv qr vljql�fdqw

fkdqjh lq hfrqrplf frqglwlrqv lq d frxqwu|/ srolf| pdnhuv lq wkh frxqwu| pd| wdnh wkh fxuuhqw

htxloleulxp iru judqwhg1 Li wkhuh lv d frqwdjlrq/ srolf| pdnhuv kdyh wr suhhpsw d fulvlv vsuhdglqj

wr wkhlu frxqwu| e| fkdqjlqj wkhlu hfrqrplf srolf| dffruglqjo|1 Rwkhuzlvh/ wkh hfrqrp| pd| pryh

wr dqrwkhu htxloleulxp zklfk lv qrw lq idyru e| srolf| pdnhuv1

Wkh rwkhu lpsruwdqw uhdvrq wr lqyhvwljdwh wkh h{lvwhqfh ri d frqwdjlrq lv iurp wkh shuvshfwlyh

ri lqwhuqdwlrqdo lqvwlwxwlrqv1 Li d qhjdwlyh vkrfn wr rqh hfrqrp| fdq eh wudqvplwwhg wr d vhfrqg

hfrqrp| hyhq wkh hfrqrplf ixqgdphqwdov dqg srolflhv ri wkh vhfrqg hfrqrp| duh vrxqg/ wkhq dq

lqwhuqdwlrqdo lqvwlwxwlrq/ vxfk dv wkh LPI/ lv mxvwl�hg wr lqwhuyhqh lq wkh vhfrqg hfrqrp| zlwk

pdvvlyh �qdqfldo sdfndjhv1

Wkhuh duh pdq| wkhrulhv lq wkh olwhudwxuh wr h{sodlq zk| d frqwdjlrq rffxuv1 Rqh srvvleoh

wudqvplvvlrq phfkdqlvp lv wkurxjk wkh fkdqjh lq h{shfwdwlrqv zklfk uhvxowv lq wkh h{lvwhqfh ri

pxowlsoh htxloleuld1 Revwihog +4<;9, dqg Pdvvrq +4<<;, h{sodlq wkdw fxuuhqf| fulvlv lv d uhvxowv ri

pryhphqw iurp d �jrrg� htxloleulxp wr d �edg� rqh wkdw lv wuljjhuhg e| fkdqjhv lq h{shfwdwlrq1

Pxoodlqdwkdq +4<<;, dovr vxjjhvwv wkdw lqyhvwruv rqo| lpshuihfwo| uhfdoo sdvw hyhqwv1 Zkhq d

�qdqfldo wxuprlo rffxuv lq rqh frxqwu|/ lqyhvwruv lq d vhfrqg frxqwu| udslgo| uhfrpsxwh wkhlu

sulruv +rq yduldeohv vxfk dv ghew ghidxow, dqg dvvljq d kljkhu suredelolw| wr d edg vwdwh1 Wkhq wkh

lqhylwdeoh fulvlv lq wkh vhfrqg hfrqrp| ehfrphv d vhoi0ixo�oolqj surskhv|1 Wkh uhvxowlqj grzqzdug

fr0pryhphqwv lq sulfh zrxog rffxu ehfdxvh phprulhv +lqvwhdg ri ixqgdphqwdov, duh fruuhodwhg1 Wkh

fkdqjhv lq lqyhvwruv* h{shfwdwlrqv fdq wudqvplw d qhjdwlyh vkrfn wkurxjk d sursdjdwlrq phfkdqlvp

wkdw grhv qrw h{lvw gxulqj vwdeoh shulrgv1

Wkh vhfrqg srvvleoh frqwdjlrq wudqvplvvlrq lv wkurxjk wkh frpshwlwlyh h{fkdqjh udwh dgmxvwphqw

dv vxjjhvwhg e| Jhuodfk dqg Vphwv +4<<7,1 Zkhq rqh frxqwu|/ iru fhuwdlq uhdvrq/ kdv d uhdo
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ghsuhfldwlrq lq lwv fxuuhqf|/ lwv wudgh sduwqhu zrxog orvh lwv frpshwlwlyhqhvv dqg h{shulhqfh d wudgh

gh�flw dv zhoo dv orvv lq uhvhuyhv1 Wkh vhfrqg fxuuhqf| zrxog wkhq vx�hu vshfxodwlyh dwwdfn hyhq

wkh hfrqrplf frqglwlrqv lq wkh vhfrqg hfrqrp| duh vwloo wkh vdph1

Wkh wklug srvvleoh frqwdjlrq wudqvplvvlrq lv wkurxjk �qdqfldo lqwhuphgldulhv1 Jrogidmq dqg

Ydoghv +4<<8, dqg Ydoghv +4<<9, lqwurgxfhv wkh fkdqqho ri sursdjdwlqj fxuuhqf| fulvlv e| �qdq0

fldo lqwhuphgldulhv ehfdxvh �qdqfldo lqwhuphgldulhv r�hu uhodwlyho| oltxlg dvvhwv wr dwwudfw iruhljq

lqyhvwruv lq wkh �uvw sodfh1 Zkhq wkhuh lv d vxgghq ghydoxdwlrq ri d fxuuhqf|/ iruhljq lqyhvwruv

zrxog uhfrpsrvh wkhlu sruwirolr dqg vhoo dvvhwv lq rwkhu frxqwulhv1 Ilqdqfldo lqwhuphgldulhv lq wkhvh

frxqwulhv kdylqj gl!fxowlhv wr surylgh oltxlglw| zrxog idfh edqn uxqv zklfk zrxog uhvxow lq dq0

rwkhu fxuuhqf| fulvlv1 D qhjdwlyh vkrfn lq rqh frxqwu| frxog lqfuhdvh wkh ghjuhh ri fuhglw udwlrqlqj

dqg irufh lqyhvwruv wr vhoo wkhlu kroglqjv ri dvvhwv lq frxqwulhv qrw d�hfwhg e| wkh lqlwldo fulvlv1

Vxevhtxhqwo| wkhvh frxqwulhv zrxog vx�hu fxuuhqf| fulvhv wrr1

D �qdo wudqvplvvlrq phfkdqlvp lv d srolwlfdo frqwdjlrq1 Gud}hq +4<<;, vwxglhv wkh Hxurshdq

ghydoxdwlrqv lq 4<<506 dqg ghyhorsv d prgho zklfk dvvxphv wkdw fhqwudo edqn suhvlghqwv duh xqghu

srolwlfdo suhvvxuh wr pdlqwdlq �{hg h{fkdqjh udwh ri wkhlu uhvshfwlyh frxqwulhv1 Zkhq rqh frxqwu|

ghflghv wr dedqgrq lwv shj/ wklv uhgxfhv wkh srolwlfdo frvwv wr rwkhu frxqwulhv ri dedqgrqlqj wkhlu

uhvshfwlyh shjv1 Wkh olnholkrrg ri wkhvh frxqwulhv wr vzlwfk h{fkdqjh udwh uhjlphv lqfuhdvhv1 Dv

d uhvxow/ h{fkdqjh udwh fulvhv pd| eh exqfkhg wrjhwkhu/ dqg rqfh djdlq/ wudqvplvvlrq ri dq lqlwldo

vkrfn rffxuv wkurxjk d phfkdqlvp zklfk grhv qrw h{lvw ehiruh1

Wkhuh duh pdq| hpslulfdo vwxglhv rq frqwdjlrq lq ydulrxv uhjlrqv1 Iruehv dqg Uljrerq +4<<<,

xvhv dgmxvwhg furvv0pdunhw fruuhodwlrq wr h{dplqh frqwdjlrq lq Odwlq Dphulfd dqg Vrxwk Hdvw Dvld1

Wkh| frqfoxgh wkdw hfrqrplhv lq wkhvh uhjlrqv duh kljko| lqwhughshqghqw/ exw wkhuh lv qr frqwdjlrq1

Wdq +4<<;, h{dplqhv wkh qdwxuh dqg h{whqw ri frqwdjlrq gxulqj Dvldq �qdqfldo wxuprlo xvlqj d

YDU prgho rq vwrfn pdunhwv dqg frqfoxghv wkdw wkhuh lv d frqwdjlrq gxulqj Dvldq �qdqfldo fulvlv1

Ydoghv +4<<9, xvhv frxqwu| fuhglw udwlqjv dqg vhfrqgdu| pdunhw ghew sulfhv wr lqyhvwljdwh zkhwkhu

ixqgdphqwdov fdq dffrxqw iru furvv frxqwu| fr0pryhphqwv ri fuhglw zruwklqhvv1 Wkh dqvzhu lv

qhjdwlyh1 Krzhyhu/ Zroi +4<<9, xvhv vwrfn uhwxuqv dqg �qgv qr vljql�fdqw hylghqfh ri d frqwdjlrq lq

Odwlq Dphulfd exw d kljkhu ghjuhh ri frqwdjlrq dprqj Dvldq hfrqrplhv1 Xvlqj frqglwlrqdo Fdslwdo

Dvvhw Sulflqj Prgho ^FDSP`/ Wdqj +5334, �qgv wkh frqwdjlrq dqg vwrfn pdunhw lqwhjudwlrq duh

uhjlrqdo skhqrphqrq � hvshfldoo| lq Odwlq Dphulfd dqg V1H1 Dvld gxh wr lqwhuqdwlrqdo lqyhvwphqw

sruwirolr uhedodqflqj1
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Wr ixuwkhu h{dplqh wkh h{lvwhqfh ri frqwdjlrq lq Dvld/ wklv sdshu dssolhv erwk fruuhodwlrq

dqdo|vlv dqg frlqwhjudwlqj uhjuhvvlrq zlwk d eurdghu gdwdedvh wr lqyhvwljdwh wkh vwrfn pdunhw uhwxuqv

lq Dvldq hfrqrplhv1 Wklv sdshu xvhv wkh vdph dssurdfk wr fdofxodwh wkh dgmxvwhg furvv0pdunhw

fruuhodwlrq dv Iruehv dqg Uljrerq +4<<<,/ exw kdv wkh iroorzlqj gl�huhqw ihdwxuhv1 Iluvw/ wkh

wlph krul}rq iru rxu gdwd vhw lv orqjhu1 Zh frqvlghu wkh shulrg iurp 4<<3 0 53341 Vhfrqg/ zh xvh

Wkdlodqg dv rxu qxphudluh +edvh frxqwu|, dqg fdofxodwh wkh fruuhodwlrq ehwzhhq Wkdlodqg dqg rwkhu

frxqwulhv1 Ehfdxvh wkh irfxv lv rq wkh ghydoxdwlrq ri edkw rq Mxo| 5/ 4<<:/ zh xvh wkdw gdwh wr

vsolw rxu vdpsoh lqwr wzr vxe0shulrgv dqg frpsduh wkh fruuhodwlrq frh!flhqw iru wkhvh wzr shulrgv1

Odvwo|/ zh fdofxodwh wkh fruuhodwlrq frh!flhqw iru wkh gdlo| vwrfn uhwxuq lqvwhdg ri wzr0gd| uroolqj

dyhudjh uhwxuq zklfk lv hpsor|hg e| Iruehv dqg Uljrerq +4<<<,/ ehfdxvh doo ri wkh frxqwulhv ri rxu

vwxg| duh lq wkh vdph2vlplodu wlph }rqh dqg wkh pdunhw duh rshq rq wkh vdph gdwh1

Gl�huhqw iurp Wdq +4<<;,/ rxu sdshu lqfoxghv Mdsdq lq wkh hpslulfdo dqdo|vlv1 Prvw ri wkh Vrxwk

Hdvw Dvldq frxqwulhv shj wkhlu fxuuhqflhv wr wkh XV groodu1 Wkh shj pdgh wkhlu fxuuhqflhv dssuhfldwh

djdlqvw wkh Mdsdqhvh |hq gxulqj wkh 4<<3v zkhq wkh |hq ghsuhfldwhg djdlqvw wkh XV groodu1 Wkh

dssuhfldwlrq lq wxuq fdxvhg fxuuhqw dffrxqw gh�flw dqg orvv lq uhvhuyhv ri wkhvh frxqwulhv1 Wkhuhiruh/

lw lv fulwlfdo wr h{dplqh wkh orqj0uxq uhodwlrqvkls ehwzhhq Mdsdq dqg wkh Vrxwk Hdvw Dvldq frxqwulhv1

Djdlq/ zh vsolw rxu vdpsoh xvlqj Mxo| 5/ 4<<:/ dqg h{dplqh dq| vljql�fdqw fkdqjh lq wkh orqj0uxq

uhodwlrqvkls dprqj wkh frxqwulhv1

Sulru wr wkh ghydoxdwlrq ri edkw rq Mxo| 5/ 4<<:/ lw zdv �uvw vx�huhg d pdvvlyh vshfxodwlyh

dwwdfn rq Pd| 47048/ 4<<: zkhq vshfxodwruv ghflghg Wkdlodqg*v vorzlqj hfrqrp| dqg srolwlfdo

lqvwdelolw| phdqw lw zdv wlph wr vhoo1 Wkdlodqg dqg Vlqjdsruh mrlqwo| lqwhuyhqhg wr ghihqg wkh edkw

exw wkh pdunhw glg qrw uhvsrqg zhoo1 Rq Pd| 56/ 4<<:/ pryhv wr vdyh Ilqdqfh Rqh/ Wkdlodqg*v

odujhvw �qdqfh frpsdq|/ idlohg1 Rq Mxqh 5:/ wkh Edqn ri Wkdlodqg vxvshqghg rshudwlrqv ri 49 fdvk0

vwudsshg �qdqfh frpsdqlhv dqg rughuhg wkhp wr vxeplw phujhu ru frqvrolgdwlrq sodqv1 Doo wkhvh

h�ruwv wr vwdelol}h Wkdl hfrqrp| glg qrw zrun dqg wkh Edqn ri Wkdlodqg dqqrxqfhg d pdqdjhg

 rdw ri wkh edkw dqg fdoohg rq wkh Lqwhuqdwlrqdo Prqhwdu| Ixqg iru �whfkqlfdo dvvlvwdqfh� rq Mxo|

5/ 4<<:1 Wkh dqqrxqfhphqw h�hfwlyho| ghydoxhg wkh edkw e| derxw 48053 shufhqw1 Wkh edkw hqghg

dw d uhfrug orz ri 5;1;3 wr wkh groodu1 Wklv frxog eh d wuljjhu iru wkh hqwluh Vrxwk Hdvw Dvldq

fxuuhqf| fulvlv1 Zh frpsduh dqg dqdo|}h furvv0pdunhw fruuhodwlrqv lq Dvldq vwrfn pdunhwv iurp

Mdqxdu| 4/ 4<<3 wr Mxo| 4/ 4<<: dqg iurp Mxo| 5/ 4<<: wr Iheuxdu| 55/ 5334 zklfk lv wkh prvw

uhfhqw gdwd dydlodeoh zkhq wkh sdshu lv frpsohwhg1
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Yhfwru dxwruhjuhvvlrq dqg frlqwhjudwlqj uhjuhvvlrq duh xvhg wr h{dplqh wkh orqj0uxq uhodwlrqvkls

dqg wr whvw iru fr0pryhphqwv dprqj Vrxwk Hdvw Dvldq vwrfn pdunhwv1 Wkh g|qdplf lpsdfw ri

udqgrp glvwxuedqfhv rq wkh vwrfn pdunhw uhwxuqv lv dovr hvwlpdwhg1 Wkh lpsxovh0uhvsrqvh ixqfwlrq

lv suhvhqwhg wr wudfh wkh h�hfw ri d vkrfn wr wkh Wkdl pdunhw rq rwkhu vwrfn pdunhwv1 Dw wkh vdph

wlph/ yduldqfh ghfrpsrvlwlrq lv xvhg wr h{sodlq krz pxfk yduldwlrq lq wkh Wkdl vwrfn pdunhw lv

iurp rwkhu vwrfn pdunhwv1

Wkh sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 lqwurgxfhv wkh fruuhodwlrq dqdo|vlv dqg wkh frlq0

whjudwlrq dssurdfk1 Vhfwlrq 6 ghvfulehv wkh gdwd vhw dqg suhvhqwv wkh hpslulfdo uhvxowv1 Vhfwlrq 7

lqfoxghv wkh frqfoxglqj uhpdunv1

5 Phdvxulqj dqg Whvwlqj Frqwdjlrq

514 Furvv0Pdunhw Fruuhodwlrq Dqdo|vlv

Wkh prvw frpprq whvw iru fulvlv0frqwlqjhqw wkhrulhv lv edvhg rq furvv0pdunhw fruuhodwlrq frh!flhqwv1

Wkh fruuhodwlrq frh!flhqw lq uhwxuqv ehwzhhq wzr pdunhwv lv fdofxodwhg iru d vwdeoh shulrg dqg iru

d wxuprlo shulrg1 D vwdqgdug w0whvw lv dssolhg wr whvw iru dq| vljql�fdqw lqfuhdvh lq wklv fruuhodwlrq

frh!flhqw diwhu wxuprlo rffxuv1 Li wkh fruuhodwlrq frh!flhqw lqfuhdvhv vljql�fdqwo|/ wklv vxjjhvwv

wkdw wkh wudqvplvvlrq phfkdqlvp ehwzhhq wkh wzr pdunhwv lqfuhdvhv diwhu wkh vkrfn dqg d frqwdjlrq

grhv h{lvw1 Prvw ri wkh sdshuv xvlqj wklv whvwlqj vwudwhj| uhdfk d jhqhudo frqfoxvlrq wkdw furvv0

pdunhw fruuhodwlrq frh!flhqwv xvxdoo| lqfuhdvh vljql�fdqwo| diwhu d fxuuhqf| fulvlv1

Krzhyhu/ dv vxjjhvwhg e| Iruehv dqg Uljrerq +4<<<,/ wkh vlpsoh fruuhodwlrq frh!flhqw lv frq0

glwlrqdo xsrq wkh yduldqfh lq wkh qxphudluh1 Zkhq wkh yduldqfh lq wkh qxphudluh +vxfk dv wkh Wkdl

pdunhw, lqfuhdvhv/ wkh hvwlpdwhg fruuhodwlrq frh!flhqw ehwzhhq wkh qxphudluh dqg rwkhu pdunhwv

lqfuhdvhv wrr1 Wklv h{sodlqv zk| wkh jhqhudo �qglqjv lq wkh olwhudwxuh duh wrzdug wkh dffhswdqfh ri

d frqwdjlrq1 Iruehv dqg Uljrerq +4<<<, sursrvhv d vlpsoh dgmxvwphqw idfwru wr fruuhfw wklv eldv1

Lq rughu wr frpsduh rxu uhvxowv zlwk wkhluv/ wkh vdph dgmxvwphqw surfhvv lv dssolhg lq wklv sdshu1

Wkh dgmxvwphqw surfhvv lv eulh | ghvfulehg khuh1 Iru ghwdlov/ sohdvh vhh Iruehv dqg Uljrerq +4<<<,1

Ohw { dqg | eh vwrfkdvwlf yduldeohv wkdw uhsuhvhqw vwrfn pdunhw uhwxuqv lq wzr gl�huhqw pdunhwv1

Dvvxph wkdw { lv wkh qxphudluh dqg wkhvh uhwxuqv duh uhodwhg dv wkh iroorzlqj htxdwlrq=

|| @ � . �{| . %| +4,

zkhuh H+%|, @ 3> H+%2
|
, ? 4> dqg H+{|%|, @ 3= Wkh vlpsoh fruuhodwlrq frh!flhqw ehwzhhq || dqg

9



{| lv gh�qhg dv

� @
�%+

�%�+

+5,

Wkh ROV hvwlpdwhv ri htxdwlrq +4, iru � lv �J�E%c+�
T @oE%c+� @

j%+
j%%

> wkhuhiruh htxdwlrq +5, fdq eh uhzulwwhq

dv

� @
�%+

�%�+
@ �

�%

�+
= +6,

Zlwkrxw orvlqj jhqhudolw|/ zh fdq dvvxph m�m ? 4= Dffruglqj wr htxdwlrq +4,/ �++ @ �2�%% . �00=

Vlqfh wkh yduldqfh ri wkh huuru whup % lv frqvwdqw/ d 4( lqfuhdvh lq wkh yduldqfh ri { +�%%, dozd|v

uhvxowv lq d ohvv wkdq 4( lqfuhdvh lq yduldqfh ri | +�++,1 Wkhuhiruh wkh udwlr ri vwdqgdug ghyldwlrq/

j%

j+
> whqgv wr lqfuhdvh gxulqj wkh wxuprlo1 Frqvhtxhqwo|/ wkh hvwlpdwhg fruuhodwlrq frh!flhqw/ �/

zrxog eh odujhu wkdq lw vkrxog eh gxulqj wkh wxuprlo1 Lw phdqv wkdw wkh hvwlpdwhg fruuhodwlrq

ehwzhhq { dqg | zloo lqfuhdvh zkhq wkh yduldqfh ri { lqfuhdvhv/ hyhq li wkh dfwxdo fruuhodwlrq ehwzhhq

{ dqg | lv wkh vdph1 Wkh vwdqgdug fruuhodwlrq frh!flhqw gh�qhg lq htxdwlrq +5, lv frqglwlrqdo xsrq

wkh yduldqfh ri {1 Wkh vlpsoh fruuhodwlrq frh!flhqw whqgv wr ryhu0hvwlpdwh wkh dfwxdo fruuhodwlrq

gxulqj wkh wxuprlo shulrg1 Iruehv dqg Uljrerq +4<<<, vkrzv wkh uhodwlrqvkls ehwzhhq wkh dfwxdo

fruuhodwlrq dqg wkh xqdgmxvwhg fruuhodwlrq dv iroorzlqjv=

�
�

|
@ �

|

v
4 . �|

4 . �|�
2

|

+7,

zkhuh �
�

|
lv xqdgmxvwhg fruuhodwlrq frh!flhqw/ �

|
lv wkh dfwxdo fruuhodwlrq frh!flhqw/ dqg �| lv wkh

uhodwlyh lqfuhdvh lq wkh yduldqfh ri {=

�| �
�
�

%%

�,
%%

� 4

zkhuh ��
%%

lv wkh yduldqfh ri { gxulqj wkh wxuprlo shulrg dqg �
,
%%

lv wkh yduldqfh ri { gxulqj wkh

vwdeoh shulrg ri wlph1 Vroylqj htxdwlrq +7, uhvxowv lq wkh xqfrqglwlrqdo fruuhodwlrq frh!flhqw dv

�
|
@

�
�

|s
4 . �|^4� +��

|
,2
= +8,

Diwhu wkh dgmxvwhg fruuhodwlrq frh!flhqw lq wxuprlo shulrg ehwzhhq wkh qxphudluh dqg wkh rwkhu

pdunhwv lv fdofxodwhg/ d vwdqgdug w0whvw lv dssolhg wr whvw wkh k|srwkhvlv

Kf = �
�

|
A �,

|

K� = ��
| � �

,

|

:



zkhuh ��
|
lqglfdwhg wkh dgmxvwhg fruuhodwlrq iru wkh wxuprlo shulrg dqg �

,
|
lv wkh dgmxvwhg fruuhodwlrq

iru wkh vwdeoh shulrg +lw vkrxog eh wkh vdph dv xqdgmxvwhg fruuhodwlrq iru wkh vwdeoh shulrg,1 Wkh

w vwdwlvwlf lv gh�qhg dv

w @
��

| � �
,

|

�� . �,
= +9,

515 Yhfwru Dxwruhjuhvvlrq +YDU, dqg Frlqwhjudwlqj Uhodwlrqvkls

Dvvxph doo vwrfn uhwxuqv lq wkh uhjlrq duh hqgrjhqrxv yduldeohv lq gdwd jhqhudwlqj surfhvv/ dqg

hyhu| hqgrjhqrxv yduldeoh lq wkh v|vwhp lv lqwhuwhpsrudoo| d ixqfwlrq ri wkh odjjhg ydoxhv ri doo

wkh hqgrjhqrxv yduldeohv lq wkh v|vwhp1 Wkh YDU ri rughu s lv h{suhvvhg dv

|| @ D�||3� .D2||32 . ===.DR||3R .E{| . %| +:,

zkhuh lv || d n yhfwru ri hqgrjhqrxv yduldeohv/ {| lv d g yhfwru ri h{rjhqrxv yduldeohv/ D�>D2c===>DR

dqg E duh pdwulfhv ri frh!flhqwv wr eh hvwlpdwhg/ dqg %| lv d yhfwru ri lqqrydwlrqv wkdw pd| eh

frqwhpsrudqhrxvo| fruuhodwhg zlwk hdfk rwkhu exw duh xqfruuhodwhg zlwk wkhlu rzq odjjhg ydoxhv

dqg xqfruuhodwhg zlwk doo ri wkh uljkw0kdqg vlgh yduldeohv1 Uh0zulwlqj wkh YDU dv

�|| @ �||3� .

R3�[

�'�

���||3� .E{| . %| +;,

zkhuh � @
S

R

�'�D� � Lo> �� @ �

S
R

�'�n�D� = Judqjhu*v uhsuhvhqwdwlrq wkhruhp dvvhuwv wkdw li

wkh frh!flhqw pdwul{ � kdv uhgxfhg udqn u ? n/ wkhq wkhuh h{lvw n � u pdwulfhv � dqg � hdfk

zlwk udqn u vxfk wkdw � @ ��� dqg ��|| lv vwdwlrqdu|1 u lv wkh qxpehu ri frlqwhjudwlqj uhodwlrqv

+wkh frlqwhjudwlqj udqn, dqg hdfk froxpq ri � lv wkh frlqwhjudwlqj yhfwru1 Wkh hohphqwv ri � duh

nqrzq dv wkh dgmxvwphqw sdudphwhuv lq wkh yhfwru huuru fruuhfwlrq prgho1 Mrkdqvhq*v phwkrg lv

wr hvwlpdwh wkh � pdwul{ lq dq xquhvwulfwhg irup/ wkhq whvw zkhwkhu rqh fdq uhmhfw wkh uhvwulfwlrq

lpsolhg e| wkh uhgxfhg udqn ri �1 Wkh Mrkdqvhq*v whvw lv d mrlqw whvw iru wkh ghwhuplqlvwlf dqg

vwrfkdvwlf frlqwhjudwlrq uhvwulfwlrqv1 Zkhq wkhuh lv qr frlqwhjudwlqj uhodwlrq dffhswhg/ lw pd| eh

ehfdxvh ri hlwkhu wkh ghwhuplqlvwlf ru wkh vwrfkdvwlf uhvwulfwlrq lv ylrodwhg1

Dq xquhvwulfwhg YDU lv hvwlpdwhg dqg whvwhg iru wkh frlqwhjudwlqj uhodwlrqvkls1 Iroorzlqj wkh

hvwlpdwlrq duh lpsxovh uhvsrqvh dqdo|vlv dqg yduldqfh ghfrpsrvlwlrq1 Dq lpsxovh uhvsrqvh ixqfwlrq

wudfhv wkh h�hfw ri d rqh vwdqgdug ghyldwlrq vkrfn wr rqh hqgrjhqrxv yduldeoh rq fxuuhqw dqg ixwxuh

ydoxhv ri wkh yduldeohv lq wkh YDU1 E| frqwudvw/ yduldqfh ghfrpsrvlwlrq ghfrpsrvhv yduldwlrq lq

dq hqgrjhqrxv yduldeoh lqwr wkh frpsrqhqw vkrfnv wr wkh hqgrjhqrxv yduldeohv lq wkh YDU1 Wkh

;



yduldqfh ghfrpsrvlwlrq jlyhv lqirupdwlrq derxw wkh uhodwlyh lpsruwdqfh ri hdfk hqgrjhqrxv yduldeoh

rq h{sodlqlqj wkh yduldwlrq ri rqh sduwlfxodu yduldeoh1 Wkh orqj0uxq uhodwlrqvkls dprqj vwrfn

uhwxuqv lq Vrxwk Hdvw Dvld gxulqj vwdeoh shulrg dqg wxuprlo shulrg duh hvwlpdwhg dqg frpsduhg1

Li wkhuh lv d vljql�fdqw fkdqjh lq wkh orqj0uxq uhodwlrqvkls/ d ixuwkhu h{dplqdwlrq rq erwk lpsxovh

uhvsrqvh ixqfwlrq dqg yduldqfh ghfrpsrvlwlrq zloo eh pdgh wr glvvhfw wkh fdxvh ri wkh vkliw lq wkh

orqj0uxq uhodwlrqvkls1

6 Hpslulfdo Vwxglhv

614 Wkh Gdwd dqg Vdpsoh

Zh xvh gdlo| vwrfn pdunhw lqglfhv uhsruwhg e| Gdwdvwuhdp wr fdofxodwh vwrfn pdunhw uhwxuqv1 Wkh

frxqwulhv lqfoxghg lq wklv vwxglhv duh Krqj Nrqj/ Lqgrqhvld/ Mdsdq/ Pdod|vld/ Sklolsslqhv/ Vlqjd0

sruh/ Vrxwk Nruhd/ Wdlzdq/ dqg Wkdlodqg1 Rxu vdpsoh vwduwv iurp Mdqxdu| 4/ 4<<3 wr Iheuxdu|

55/ 53341 Zh shuirup hdfk dqdo|vlv xvlqj pdunhw uhwxuqv phdvxuhg lq XV grooduv zklfk doorzv xv

wr frpsduh rxu uhvxowv zlwk suhylrxv hpslulfdo zrun rq whvwlqj frqwdjlrq1 Gl�huhqw iurp wkh wzr0

gd| uroolqj dyhudjh uhwxuq hpsor|hg e| Iruehv dqg Uljrerq +4<<<,/ zh fdofxodwh wkh gdlo| uhwxuq

gluhfwo| iurp wkh lqglfhv vlqfh doo wkh frxqwulhv duh lq wkh vdph2vlplodu wlph }rqh1 Dv glvfxvvhg

lq wkh Lqwurgxfwlrq vhfwlrq/ zh xvh Wkdlodqg dv rxu qxphudluh +edvh frxqwu|, wr lqyhvwljdwh wkh

srwhqwldo wxuprlo sursdjdwlrq phfkdqlvp e| wkh ghydoxdwlrq ri edkw1 Zh dovr xvh Mxo| 5/ 4<<: wr

vsolw wkh hqwluh vdpsoh shulrg lqwr wzr vxe0shulrgv1 Rqh lv iurp Mdqxdu| 4/ 4<<3 wr Mxo| 4/ 4<<:>

dqg wkh rwkhu lv iurp Mxo| 5/ 4<<: wr Iheuxdu| 55/ 53341

615 Furvv0Pdunhw Fruuhodwlrq

Iljxuh 4 vkrzv wkh qlqh vwrfn lqglfhv lq XV groodu diwhu wkh ghydoxdwlrq ri Wkdl edkw rq Mxo| 5/

4<<:1 Wkh gudpdwlf fr0pryhphqwv dprqj wkhvh vwrfn pdunhwv duh dssduhqw lq wkh �jxuh1 Wkh

fr0pryhphqwv lqglfdwh wkhvh pdunhwv duh kljko| fruuhodwhg zlwk hdfk rwkhu diwhu Mxo| 5/ 4<<:1 Vwloo/

lw lv qrw fohdu wklv skhqrphqd lv iurp d frqwdjlrq fdxvhg e| wkh �qdqfldo glvwuhvv lq Wkdlodqg

ru mxvw wkh h{lvwlqj ixqgdphqwdo olqndjh dprqj wkhvh pdunhwv1 Zh wkhq fdofxodwh wkh fruuhodwlrq

frh!flhqwv ehwzhhq Wkdlodqg dqg rwkhu hfrqrplhv iru wzr gl�huhqw shulrgv 0 42424<<3 0 :2424<<:

dqg :2524<<: 0 5255253341 Wkh uhvxowv duh suhvhqwhg lq Wdeoh 41 Wkh xqdgmxvwhg fruuhodwlrq

frh!flhqwv ehwzhhq Wkdlodqg dqg doo rwkhu hfrqrplhv/ h{fhsw iru Pdod|vld/ lqfuhdvh vljql�fdqwo|

diwhu Mxo| 51 Wkh w
� +w0whvw iru xqdgmxvwhg fruuhodwlrq, vwdwlvwlfv duh doo odujhu wkdq wkh 8( fulwlfdo

<



ydoxh/ 4197/ zlwk wkh h{fhswlrq ri Pdod|vld1 Lw lpsolhv wkh uhodwlrqvkls ehwzhhq Wkdlodqg dqg rwkhu

Vrxwk Hdvw Dvldq hfrqrplhv +h{fhsw iru Pdod|vld, kdg d ixqgdphqwdo fkdqjh diwhu Mxo| 5/ 4<<:1

Wkhuh zdv d frqwdjlrq diwhu wkh ghydoxdwlrq ri Wkdl edkw1

Iru wkh Pdod|vldq fdvh/ shukdsv gxh wr d vhulhv ri wkh jryhuqphqw lqwhuyhqwlrq rq wkh pdvvlyh

vxssruwlqj vwrfn pdunhw ixqg/ iruhljq h{fkdqjh frqwuro dqg uhlqvwlwxwlqj wkh Ulqjjlw shj uhjlph4 lq

4<<;/ wkh fruuhodwlrq frh!flhqw ehwzhhq Wkdlodqg dqg Pdod|vld glg qrw lqfuhdvh1 Khqfh/ dffruglqj

wr wkh xqdgmxvwhg fruuhodwlrq frh!flhqwv/ wkhuh lv d frqwdjlrq dprqj Dvldq hfrqrplhv1

Vlqfh wkh vlpsoh fruuhodwlrq frh!flhqw lv frqglwlrqdo xsrq wkh yduldqfh ri dq lqglylgxdo hfrqrp|/

dqg dssduhqwo| wkh yduldqfh lq doo ri wkh vwrfn pdunhwv lqfuhdvh diwhu wkh vkrfn rq Mxo| 5/ 4<<:/ lw

lv qrw vxusulvhg wr �qg odujhu fruuhodwlrq frh!flhqwv ehwzhhq wkhvh hfrqrplhv1 Rqo| wkh yduldqfh

lq Wdlzdq vwrfn pdunhw ghfuhdvhv d olwwoh diwhu wkh vkrfn1 Lw lv fulwlfdo wr fdofxodwh wkh dgmxvwhg

fruuhodwlrq wr h{dplqh zkhwkhu d frqwdjlrq dfwxdoo| rffxuuhg1 Zh fdofxodwh wkh dgmxvwhg fruuhodwlrq

xvlqj htxdwlrq +8,1 Wkh uhvxowv duh dovr suhvhqwhg lq Wdeoh 41 Lw lv irxqg wkdw wkh dgmxvwhg

fruuhodwlrq frh!flhqwv ehwzhhq Wkdlodqg dqg Lqgrqhvld/ Mdsdq/ Vrxwk Nruhd/ Sklolsslqhv/ dqg

Wdlzdq lqfuhdvh diwhu Mxo| 5/ 4<<:1

Lw lv zruwk qrwhg wkdw erwk Lqgrqhvld dqg V1 Nruhd kdyh mrlqhg wkh LPI edlorxw prqwkv diwhu

Wkdlodqg 4<<: ghedfoh1 Frqvhtxhqwo|/ wkh lqlwldo uhvsrqvh wr wkh lqwhuqdwlrqdo lqvwlwxwlrqdo lqyhvwruv

pd| lqfuhdvh lwv ulvn suhplxp iurp doo wkhvh frxqwulhv1 Dw wkh vdph wlph/ Mdsdq kdv orqj ehhq rqh

ri Wkdlodqg ohdglqj wudglqj sduwqhu zkhuhdv Sklolsslqhv/ dv wkh h{sruw ulydo ghydoxhg lwv fxuuhqf|

dffruglqjo| wr Wkdl edkw1

Krzhyhu/ wkh dgmxvwhg fruuhodwlrq ehwzhhq Wkdlodqg dqg Krqj Nrqj/ Pdod|vld/ dqg Vlqjdsruh

ghfuhdvh1 Djdlq/ lw lv lqwuljxlqj wr qrwh wkdw Krqj Nrqj dqg Pdod|vld kdyh d h{solflw fxuuhqf|

shj uhjlph wr XV' zlwk khdy| jryhuqphqw pdunhw lqwhuyhqwlrq wr vwhulol}h wkh kljk yrodwlolw| lq

vwrfn pdunhw gxulqj wkh wxuexohqfh wlph1 Lq wkh srvw fulvlv shulrg/ Vlqjdsruhdq groodu zdv dovr

lpsolflwo| iroorzlqj pruh zhljkw wr wkh Mdsdqhvh \hq1 Dqg lwv fxuuhqf| lv qrw doorzhg wr eh wudghg

lqwhuqdwlrqdoo|1 Wklv pd| vwdelol}h Vlqjdsruh pdunhw +uhodwlyho| wr wkh Wkdl pdunhw, dqg uhgxfh

wkh dgmxvwhg fruuhodwlrq ehwzhhq Vlqjdsruh dqg Wkdlodqg1

4Wkh lpsrvlwlrq ri h{fkdqjh udwh frqwuro dqg �{lqj ri wkh Ulqjjlw0XV' h{fkdqjh udwh dw UP 61;3 shu grooduv zdv

rq Vhswhpehu 4<<;1

43



Ixuwkhupruh/ zh shuirup w whvw wr h{dplqh zkhwkhu wkhvh lqfuhdvhv duh vljql�fdqw1 Lw lv irxqg

wkdw wkh lqfuhdvhv lq fruuhodwlrq ehwzhhq Wkdlodqg0Lqgrqhvld dqg Wkdlodqg0Sklolsslqhv duh vljql�0

fdqw dw 43( ohyho1 Djdlq/ wklv lv txlwh xqghuvwdqgdeoh vlqfh doo wkh wkuhh frxqwulhv zhuh hqjdjlqj

lq frpshwlwlyh ghydoxdwlrq dqg xqghu vlplodu vshfxodwlyh dwwdfnv1 Lq vkruw/ wkh wulr frxqwulhv kdyh

vlplodu hfrqrplf ghyhorsphqw vwuxfwxuh zlwk whqghqf| wr frpshwh lq edvlf uhsurfhvvlqj lqgxvwuldo

h{sruw phufkdqglvh1 Doo rwkhu lqfuhdvhv duh qrw vljql�fdqw1 Dffruglqj wr wkh dgmxvwhg fruuhodwlrq

dqdo|vlv/ wkhuh lv d frqwdjlrq dprqj Wkdlodqg/ Lqgrqhvld/ dqg Sklolsslqhv1

Wdeoh 4= Fruuhodwlrq Frh!flhqw Dqdo|vlv

42424<<3 � :2424<<: :2524<<: � 525525334

� � �x � � wx w

Krqj Nrqj 31633: 313466 317335 315879 313564 51:6 04159

Lqgrqhvld 3148:8 313435 3169<3 31565; 313778 61;: 416;�

Mdsdq 314738 313495 315783 314839 3134;6 6137 315<

V1 Nruhd 3146:6 313478 316397 314<38 31369; 6163 4137

Pdod|vld 31693: 31344; 31744< 31595< 313635 4155 05166

Sklolsslqhv 314<45 31348: 31734; 31588: 31357< 814< 418<�

Vlqjdsruh 3169:: 313436 3185<: 316857 313539 8157 03183

Wdlzdq 3146:8 313548 3156;4 314795 3134<< 5175 3154

Qrwh= +4, �x lv wkh xqdgmxvwhg fruuhodwlrq frh!flhqw/ dqg � lv wkh vwdqgdug ghyldwlrq1

+5, Iru wkh shulrg 42424<<3 wr :2424<<: wkh xqdgmxvwhg fruuhodwlrq lv wkh vdph dv wkh dgmxvwhg fruuhodwlrq1

+6, wx lv wkh w0vwdw frqvwuxfwhg dffruglqj wr htxdwlrq +9, iru whvwlqj xqdgmxvwhg fruuhodwlrq frh!flhqwv/

dqg w lv wkh w0vwdw iru whvwlqj dgmxvwhg fruuhodwlrq frh!flhqwv1

+7, 8( vljql�fdqfh ohyho iru wkh w whvw lv 41978 dqg 43( vljql�fdqfh ohyho iru wkh w whvw lv 415;51
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616 Yhfwru Dxwruhjuhvvlrq dqg Frlqwhjudwlqj Uhodwlrqvkls

Wr uhgxfh wkh qrlvh iurp gdlo| gdwd/ zh frqyhuw wkh gdlo| gdwd wr prqwko| gdwd iru wkh sxusrvh ri

whvwlqj orqj0uxq uhodwlrqvkls1 Zh uxq yhfwru dxwruhjuhvvlrq +YDU, rq wkh uhwxuqv lq vwrfn pdunhwv

iru wkh hqwluh vdpsoh shulrg dqg iru wzr vxe0shulrgv 0 4<<31404<<:19 dqg 4<<:1:05334151 Zh �uvw

h{dplqh wkh h{lvwhqfh ri dq| orqj0uxq uhodwlrqvkls dprqj wkh hfrqrplhv ri rxu lqwhuhvw1 Vlqfh d

frqwdjlrq rffxuv zkhq dq h{rjhqrxv vkrfn wr rqh pdunhw ohdgv wr d vljql�fdqw lqfuhdvh lq pdunhw

fr0pryhphqwv/ zh ixuwkhu h{dplqh dq| fkdqjh lq wkh orqj0uxq uhodwlrqvkls diwhu wkh �qdqfldo vkrfn

lq Mxo| 4<<:1

Wdeohv 5/ 6 dqg 7 suhvhqw wkh Mrkdqvhq*v OU whvw iru frlqwhjudwlrq1 Wkh uhvxowv lqglfdwh wkdw

wkhuh lv d orqj0uxq uhodwlrqvkls ehwzhhq wkhvh hfrqrplhv iru erwk suh0 dqg srvw0fulvlv shulrgv1

Wkhuh duh 8 frlqwhjudwlrq htxdwlrqv iru wkh shulrgv 4<<3140533415 dqg 4<<31404<<:1:1 \hw/ wkhuh

duh : frlqwhjudwlrq htxdwlrqv iru wkh shulrgv 4<<:1:05334151 Vlqfh wkhuh duh qlqh frxqwulhv lq wkh

v|vwhp/ wkh uhvxowv lpso| wkdw wkhuh duh wzr wr irxu frlqwhjudwlqj yhfwruv wkdw zrxog eulqj wkh

v|vwhp edfn wr lwv orqj0uxq htxloleulxp zkhq dq| vkruw0uxq ghyldwlrq rffxuv1

Wr h{dplqh wkh h{lvwhqfh ri d frqwdjlrq/ wkhuh vkrxog eh d vljql�fdqw fkdqjh lq wkh orqj0uxq

uhodwlrqvkls wkdw fdqqrw eh h{sodlqhg e| wkh uhdo olqndjhv dprqj wkhvh hfrqrplhv1 Wkh qrupdol}hg

frlqwhjudwlqj yhfwruv duh h{dplqhg dqg suhvhqwhg lq Wdeoh 8 iru wkh sxusrvh ri lqyhvwljdwlqj dq|

fkdqjh lq wkh orqj0uxq uhodwlrqvkls1 Lw lv fohdu wkdw wkh frlqwhjudwlqj yhfwru fkdqjhv vljql�fdqwo|

diwhu Mxo| 4<<:1 Wkh pdjqlwxgh +lq devroxwh ydoxh, ri wkh lqglylgxdo frh!flhqwv vljql�fdqwo|

ghfuhdvhv iru wkh srvw0fulvlv shulrg1 Lw lpsolhv wkdw li d vkruw0uxq ghyldwlrq rffxuv lw zrxog rqo|

wdnh d vpdoohu irufh wr eulqj wkh v|vwhp edfn wr wkh orqj0uxq uhodwlrqvkls1 Wkh vpdoohu frlqwhjudwlqj

yhfwru lqglfdwhv wkh v|vwhp fruuhfwv dq| ghyldwlrq iurp wkh orqj0uxq htxloleulxp uhodwlrqvkls idvwhu

wkdq lw xvhg wr eh1 Wklv lv dq lqglfdwru iru dq lqfuhdvh lq pdunhw fr0pryhphqwv lq Vrxwk Hdvw

Dvld diwhu Mxo| 4<<:1 Vljqv ri wkh frlqwhjudwlqj yhfwru iru Krqj Nrqj/ Pdod|vld/ dqg Wdlzdq hyhq

fkdqjh1 Shukdsv/ wkhvh duh gxh wr khdy| jryhuqphqw lqwhuyhqwlrq lq wkh �uvw iruphu wzr> wkh odwwhu

zklfk uholhg khdylo| rq kljk whfk lqgxvwu| kdv gl�huhqw hfrqrplf ghyhorsphqw wkdq Wkdlodqg*v1

Lq rughu wr frpsduh wkh YDU uhvxowv zlwk rxu furvv0pdunhw fruuhodwlrq dqdo|vlv/ wkh lpsxovh

uhvsrqvh ixqfwlrqv dqg yduldqfh ghfrpsrvlwlrq duh fdofxodwhg1 Iljxuh 5 suhvhqwv hljkw sdluv ri

lpsxovh uhvsrqvhv wr rqh vwdqgdug ghyldwlrq vkrfn wr wkh Wkdl pdunhw1 Hdfk sdlu lqfoxghv wkh

uhvxowv iru erwk ehiruh dqg diwhu Mxo| 4<<: wr ghprqvwudwh wkh lpsdfw ri edkw*v ghydoxdwlrq1 Ehiruh

Mxo| 4<<:/ lw wrrn derxw vl{ prqwkv iru wkh uhvsrqvh lq wkh Krqj Nrqj pdunhw wr uhdfk }hur
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zkhqhyhu wkhuh zdv d vkrfn lq Wkdlodqg1 Diwhu Mxo| 4<<:/ lw rqo| wrrn irxu prqwkv iru wkh Krqj

Nrqj pdunhw wr vhwwoh grzq1 Uhdfwlrq wlph iru wkh Pdod|vldq pdunhw dovr zhqw grzq iurp qlqh

dqg d kdoi prqwkv wr vl{ prqwkv1 Wkh fkdqjh lq uhdfwlrq lq wkh Sklolsslqhv lv hyhq pruh dssduhqw1

Lw zhqw grzq iurp pruh wkdq d |hdu wr rqo| derxw vhyhq prqwkv1 Wkh �qglqjv iru Sklolsslqhv duh

frqvlvwhqw zlwk wkh furvv0pdunhw fruuhodwlrq dqdo|vlv1 Vlqjdsruh dovr kdv d txlfnhu uhvsrqvh wr d

Wkdl vkrfn diwhu Mxo| 4<<:1

Lq dgglwlrq wr wkh lpsxovh uhvsrqvhv zklfk wudfh wkh lpsdfw ri d Wkdl vkrfn wr rwkhu hfrqrplhv/

Wdeohv 9 dqg : suhvhqw wkh yduldqfh ghfrpsrvlwlrq iru Wkdlodqg zklfk lqglfdwhv wkh lpsdfwv iurp

rwkhu hfrqrplhv wr wkh Wkdl pdunhw1 Wdeoh 9 suhvhqwv wkh ghfrpsrvlwlrq sulru wr Mxo| 4<<: dqg

Wdeoh : lv iru wkh srvw0Mxo| 4<<: shulrg1 Lw lv irxqg wkdw ehiruh Mxo| 4<<: Vrxwk Nruhd dqg

Sklolsslqhv frqwulexwh odujhvw yduldwlrqv wr wkh Wkdl pdunhw zlwklq d 450prqwk krul}rq1 Diwhu Mxo|

4<<:/ wkh frxqwulhv frqwulexwlqj prvw ri wkh yduldwlrq wr wkh Wkdl pdunhwv duh Wdlzdq/ Mdsdq/ dqg

Vrxwk Nruhd1 Ehiruh Mxo| 4<<:/ 63 shufhqw ri wkh wrwdo yduldwlrq lq wkh Wkdl pdunhw lv iurp iruhljq

frxqwulhv wkdq wkh grphvwlf yduldwlrq1 Diwhu Mxo| 4<<:/ 79 shufhqw ri wkh wrwdo yduldwlrq lq wkh Wkdl

pdunhw lv iurp iruhljq frxqwulhv1 Lw vkrzv dq lqfuhdvh lq wkh lq xhqfh ri rwkhu Vrxwk Hdvw Dvldq

pdunhwv rq wkh Wkdl pdunhw1 D ixuwkhu lqglfdwru iru d vljql�fdqw lqfuhdvh lq pdunhw fr0pryhphqwv1

7 Frqfoxvlrqv

Wklv sdshu xwlol}hv wzr gl�huhqw dssurdfkhv wr h{dplqh zkhwkhu wkhuh lv d frqwdjlrq dprqj Vrxwk

Hdvw Dvldq hfrqrplhv1 Dffruglqj wr wkh furvv0pdunhw fruuhodwlrq dqdo|vlv/ wkhuh lv d frqwdjlrq

ehwzhhq Wkdlodqg/ Lqgrqhvld dqg Sklolsslqhv1 Uljkw diwhu wkh ghydoxdwlrq ri edkw rq Mxo| 5/ 4<<:/

wkh Sklolsslqh fhqwudo edqn kdg wr udlvh wkh ryhuqljkw ohqglqj udwh wr 57 shufhqw iurp 48 shufhqw wr

ghihqg lwv shvr rq Mxo| 61 Wkh Lqgrqhvldq uxsldk zdv dovr d�hfwhg zlwklq d zhhn ri wkh ghydoxdwlrq

ri edkw/ dqg klw wkh klvwrulfdo orz ydoxh ri 5/9;5 wr wkh groodu rq Dxjxvw 46/ 4<<:1 Wkh yhu| qh{w gd|

Lqgrqhvld derolvkhg lwv v|vwhp ri pdqdjlqj wkh h{fkdqjh udwh wkurxjk wkh xvh ri d edqg dqg doorzhg

lw wr  rdw1 Wkh uxsldk soxqjhv wr 5/:88 rq Dxjxvw 58/ 4<<:1 Doo ri wkhvh hyhqwv vkrz wkdw wkhuh duh

pdunhw fr0pryhphqwv zklfk vlpso| fdqqrw eh h{sodlqhg e| wkh ixqgdphqwdo olqndjhv ehwzhhq wkhvh

hfrqrplhv1 Shukdsv/ pdunhw lqwhuyhqwlrqv dqg2ru lqwhuqdwlrqdo sruwirolr uhdoorfdwlrq fdq uhjlrqdoo|

glvwruw pdunhw phfkdqlvp iurp dq hfrqrplf ixqgdphqwdo edvlv1

D frqwdjlrq lv dovr ghwhfwhg e| wkh frlqwhjudwlrq dqdo|vlv1 Wkh orqj0uxq uhodwlrqvkls dprqj

Vrxwk Hdvw Dvldq frxqwulhv dqg Mdsdq vljql�fdqwo| fkdqjhg diwhu Mxo| 4<<:1 Erwk lpsxovh uhvsrqvh
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dqdo|vlv dqg yduldqfh ghfrpsrvlwlrq frq�up wkh fkdqjhv lq pdunhw fr0pryhphqwv1 Wkh �qglqjv

vxjjhvw wkdw pxowlqdwlrqdo lqyhvwphqw pdqdjhuv pd| qhhg wr uh0ghvljq wkhlu vwudwhjlhv iru Vrxwk

Hdvw Dvld1 Wkh �qglqjv dovr vxjjhvw wkdw d txlfn pryh e| LPI dssurylqj Sklolsslqhv* uhtxhvw iru

dq h{whqvlrq ri lwv H{whqghg Ixqg Idflolw| +HII,/ Fklhqj Phl lqlwldwlyh rq iruhljq h{fkdqjh vzds

dqg rwkhu duudqjhphqw sursrvhg e| Fkdlsudydw dqg Ekdqlfk Vxsdsro ^5333` dqg frpplvvlrqhg e|

DVHDQ vhfuhwduldw dqg pdvvlyh �qdqfldo sdfndjhv wr Wkdlodqg dqg Lqgrqhvld duh dprqj mxvwl�deoh

phdvxuhv gxulqj wkh wxuexohqw wlph1
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Wdeoh 5 Frlqwhjudwlrq Whvw iru 4<<314 0 533415

Olnholkrrg 8 Shufhqw 4 Shufhqw K|srwkhvl}hg

Hljhqydoxh Udwlr Fulwlfdo Ydoxh Fulwlfdo Ydoxh Qr1 ri FH+v,

317;4;:7 64;17438 4<51;< 5371<8 Qrqh --

31754;94 56618;;7 489133 49;169 Dw prvw 4 --

31665:79 4951<373 457157 46618: Dw prvw 5 --

3159:::9 4431:459 <7148 43614; Dw prvw 6 --

314<;;<7 :3183:66 9;185 :913: Dw prvw 7 -

314769;6 741<3338 7:154 87179 Dw prvw 8

31443:47 541;<364 5<19; 68198 Dw prvw 9

31378657 91:86<5< 48174 53137 Dw prvw :

31338<88 31::379< 61:9 9198 Dw prvw ;

-+--, ghqrwhv uhmhfwlrq ri wkh k|srwkhvlv dw 8(+4(, vljql�fdqfh ohyho

O1U1 whvw lqglfdwhv 8 frlqwhjudwlqj htxdwlrq+v, dw 8( vljql�fdqfh ohyho

Wdeoh 6 Frlqwhjudwlrq Whvw iru 4<<314 0 4<<:19

Olnholkrrg 8 Shufhqw 4 Shufhqw K|srwkhvl}hg

Hljhqydoxh Udwlr Fulwlfdo Ydoxh Fulwlfdo Ydoxh Qr1 ri FH+v,

318;97<6 5;81;873 4<51;< 5371<8 Qrqh --

3183:745 5431:<55 489133 49;169 Dw prvw 4 --

31739;3< 48319385 457157 46618: Dw prvw 5 --

3164;453 4391547< <7148 43614; Dw prvw 6 --

315;7:4: :6199;5: 9;185 :913: Dw prvw 7 -

3155;8<6 7814;9:7 7:154 87179 Dw prvw 8

31497;93 561458<7 5<19; 68198 Dw prvw 9

313;7594 :1;45:46 48174 53137 Dw prvw :

31336;;6 31663:46 61:9 9198 Dw prvw ;

-+--, ghqrwhv uhmhfwlrq ri wkh k|srwkhvlv dw 8(+4(, vljql�fdqfh ohyho

O1U1 whvw lqglfdwhv 8 frlqwhjudwlqj htxdwlrq+v, dw 8( vljql�fdqfh ohyho
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Wdeoh 7 Frlqwhjudwlrq Whvw iru 4<<:1: 0 533415

Olnholkrrg 8 Shufhqw 4 Shufhqw K|srwkhvl}hg

Hljhqydoxh Udwlr Fulwlfdo Ydoxh Fulwlfdo Ydoxh Qr1 ri FH+v,

31<4:86< 75814<84 4<51;< 5371<8 Qrqh --

31;79675 64816<93 489133 49;169 Dw prvw 4 --

31:;8<56 5651<;5; 457157 46618: Dw prvw 5 --

31:35;;< 49814937 <7148 43614; Dw prvw 6 --

31947;97 4441:8<; 9;185 :913: Dw prvw 7 --

318:<:44 9<1::9;8 7:154 87179 Dw prvw 8 --

316;99<9 64196:45 5<19; 68198 Dw prvw 9 -

314<:547 431458:8 48174 53137 Dw prvw :

3134373< 31793743 61:9 9198 Dw prvw ;

-+--, ghqrwhv uhmhfwlrq ri wkh k|srwkhvlv dw 8(+4(, vljql�fdqfh ohyho

O1U1 whvw lqglfdwhv : frlqwhjudwlqj htxdwlrq+v, dw 8( vljql�fdqfh ohyho

Wdeoh 8 Qrupdol}hg Frlqwhjudwlqj Frh!flhqwv

4<<3140533415

Wkdlodqg Krqj Nrqj Lqgrqhvld Mdsdq Nruhd Pdod|vld Sklolsslqhv Vlqjdsruh Wdlzdq

41333 051:64 3169< 041844 051:98 318:8 051;8: 815<5 5193<

+317;7, +3144:, +31753, +31587, +315;9, +3157;, +319;3, +315;<,

Orj olnholkrrg 0669618;:

4<<31504<<:19

41333 061787 31493 31:86 061:7: 4154; 051685 71653 41<35

+31;78, +31455, +31639, +316:6, +3188<, +31687, +31:38, +3158;,

Orj olnholkrrg 0538;1;63

4<<:1:0533415

41333 31494 31358 31667 03168: 0314<8 0319<; 3139; 0313;6

+313<<, +31379, +31433, +31387, +313:<, +31383, +313;3, +31387,

Orj olnholkrrg 043461947

Qxpehuv lq wkh sduhqwkhvhv duh dv|pswrwlf vwdqgdug huuruv1

49



Wdeoh 9= Yduldqfh Ghfrpsrvlwlrq ri Wkdlodqg Vwrfn Pdunhw 4<<31404<<:19

Shulrg V1H1 Wkdlodqg Krqj Nrqj Lqgrqhvld Mdsdq Nruhd Pdod|vld Sklolsslqhv Vlqjdsruh Wdlzdq

4 46155 433133 3133 3133 3133 3133 3133 3133 3133 3133

5 56139 <8169 3155 3137 319: 31:3 317< 41<: 313: 3177

6 631:8 ;:134 31:4 313< 4188 41<4 3164 91<; 313; 4165

7 6819: ;51<9 31;3 3143 416; 7133 3163 ;1;: 313: 417<

8 6<149 ;3146 31:5 313; 4199 81:8 316; <1:4 313: 4178

9 75184 :91;; 31:4 3143 515: :1;9 317; <1;4 3166 4185

: 79154 :614: 31:3 3157 51<6 <1:7 317< <19< 415< 41:4

; 7<199 :316< 3194 316; 6147 44158 317; <18< 5158 41;;

< 851:3 9;1<3 318: 3186 6153 45137 3176 <164 6134 41<:

43 88174 9;194 319; 319: 614; 45148 316< ;1<9 6165 5133

44 8;137 9<13; 31<7 31;4 6139 441:9 3168 ;19: 6163 41<;

45 931:6 9<1;5 415< 31<8 51;: 44149 3166 ;17< 6144 41<7

Wdeoh := Yduldqfh Ghfrpsrvlwlrq ri Wkdlodqg Vwrfn Pdunhw 4<<:1:0533415

Shulrg V1H1 Wkdlodqg Krqj Nrqj Lqgrqhvld Mdsdq Nruhd Pdod|vld Sklolsslqhv Vlqjdsruh Wdlzdq

4 9133 433133 3133 3133 3133 3133 3133 3133 3133 3133

5 <136 ;81:8 61;: 3196 6135 41:5 41:9 3168 3138 51:<

6 4317; :;138 718: 5169 :17< 5138 41:6 315: 3153 6158

7 44143 :41<3 715< 7197 43139 41;7 4196 31:4 315< 7194

8 44187 991:8 7138 9133 431;; 41:8 5143 418: 3166 9186

9 441<5 9518: 61;; 9143 43198 5174 51:4 5157 4133 ;16<

: 4515< 8<137 61:3 81:9 43137 714< 6153 517< 5136 <183

; 45197 8916< 61<7 817; <186 9149 616< 5183 519: <1<3

< 451;< 871<: 715< 8169 <157 :16: 6167 517< 51;6 43139

43 46134 87175 7176 8173 <144 :1:3 615; 5186 51;4 4315;

44 46139 87146 7175 817< <139 :198 6159 5193 51;3 43188

45 46144 861:5 7173 818: <135 :1;3 6157 5197 51;9 431:5
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Iljxuh 4= Vwrfn Pdunhw Lqglfhv lq XV' 0 Diwhu Mxo| 5/ 4<<: Wkdl Edkw Ghydoxdwlrq
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Iljxuh 5= Lpsxovh Uhvsrqvh Dqdo|vlv

-3

-2

-1

0

1

2

3

1 2 3 4 5 6 7 8 9 10 11 12

Response of Hong Kong to One S.D. Thai Innovation
1990.1-1997.6

-4

-2

0

2

4

6

1 2 3 4 5 6 7 8 9 10 11 12

Response of Hong Kong  to One S.D. Thai Innovation
1997.7-2001.2

-6

-4

-2

0

2

4

6

8

1 2 3 4 5 6 7 8 9 10 11 12

Response of Indonesia to One S.D. Thai Innovation
1990.1-1997.6

-2

0

2

4

6

8

1 2 3 4 5 6 7 8 9 10 11 12

Response of Indonesia to One S.D. Thai Innovation
1997.7-2001.2

-2

-1

0

1

2

3

4

1 2 3 4 5 6 7 8 9 10 11 12

Response of Japan to One S.D. Thai Innovation
1990.1-1997.6

-2

-1

0

1

2

3

4

1 2 3 4 5 6 7 8 9 10 11 12

Response of Japan to One S.D. Thai Innovation
1997.7-2001.2

4<



-2

0

2

4

6

8

10

1 2 3 4 5 6 7 8 9 10 11 12

Response of Korea to One S.D. Thai Innovation
1990.1-1997.6

-4

-2

0

2

4

6

8

1 2 3 4 5 6 7 8 9 10 11 12

Response of Korea to One S.D. Thai Innovation
1997.7 2001.2

-4

-2

0

2

4

6

1 2 3 4 5 6 7 8 9 10 11 12

Response of Malaysia to One S.D. Thai Innovation
1990.1-1997.6

-4

-2

0

2

4

6

8

1 2 3 4 5 6 7 8 9 10 11 12

Response of Malaysia to One S.D. Thai Innovation
1997.7 2001.2

-2

0

2

4

6

8

1 2 3 4 5 6 7 8 9 10 11 12

Response of Philippines to One S.D. Thai Innovation
1990.1-1997.6

-2

0

2

4

6

8

1 2 3 4 5 6 7 8 9 10 11 12

Response of Philippines to One S.D. Thai Innovation
1997.7-2001.2

53



-1

0

1

2

3

1 2 3 4 5 6 7 8 9 10 11 12

Response of Singapore to One S.D. Thai Innovation
1990.1-1997.6

-4

-2

0

2

4

6

8

1 2 3 4 5 6 7 8 9 10 11 12

Response of Singapore to One S.D. Thai Innovation
1997.7-2001.2

-2

-1

0

1

2

1 2 3 4 5 6 7 8 9 10 11 12

Response of Taiwan to One S.D. Tahi Innovation
1990.1-1997.6

-1

0

1

2

3

4

1 2 3 4 5 6 7 8 9 10 11 12

Response of Taiwan to One S.D. Thai Innovation
1997.7-2001.2

54



Uhihuhqfhv

^4` Fdoyr/ J1 +4<<<,/ Frqwdjlrq lq hphujlqj pdunhwv= Zkhq zdoo vwuhhw lv d fduulhu/ Xqlyhuvlw| ri

Pdu|odqg/ Plphr1

^5` Fkdlsudydw/ R1 dqg E1 Ekdqlfk Vxsdsro ^5333` cUhjlrqdo �qdqflqj duudqjhphqw = Dvhdq .

6*/ VFE Uhvhdufk Lqvwlwxwh ^Wkdlodqg` sdshu vxeplwwhg wr DVHDQ vhfuhwduldw/ Mdnduwd dqg

glvfxvvhg dw Dvld Sdfl�f Ilqdqfh Dvvrfldwlrq ^DSID` 5334 frqihuhqfh/ Wkdlodqg1

^6` Gud}hq/ D1 +4<<;,/ Srolwlfdo frqwdjlrq lq fxuuhqf| fulvlv/ Xqlyhuvlw| ri Pdu|odqg/ Plphr1

^7` Iruehv/ N1 dqg U1 Uljrerq +4<<<,/ Qr frqwdjlrq/ rqo| lqwhughshqghqfh= Phdvxulqj vwrfn

pdunhw fr0pryhphqwv/ QEHU Zrunlqj Sdshu :59:1

^8` Iruehv/ N1 dqg U1 Uljrerq +5333,/ Frqwdjlrq lq Odwlq Dphulfd= Gh�qlwlrqv/ phdvxuhphqw/

dqg srolf| lpsolfdwlrqv/ QEHU Zrunlqj Sdshu :;;81

^9` Jhuodfk/ V1 dqg I1 Vphwv +4<<8,/ Frqwdjlrxv vshfxodwlyh dwwdfnv/ Hxurshdq Mrxuqdo ri Srolwlfdo

Hfrqrp|/ 44/ 440961

^:` Jrogidmq L1 dqg U1 Ydoghv +4<<8,/ Edodqfh ri sd|phqwv fulvhv dqg fdslwdo  rzv/ Xqsxeolvkhg

pdqxvfulsw/ PLW1

^;` Prqhwdu| Dxwkrulw| ri Vlqjdsruh ^5333` cH{fkdqjh udwh srolf| lq Hdvw Dvld diwhu wkh idoo = krz

pxfk kdyh wklqjv fkdqjhg B*/ rffdvlrqdo sdshu qr1 4</ Ihe1 53331

^<` Pdvvrq/ S1 +4<<;,/ Frqwdjlrq= Prqvrrqdo h�hfwv/ vslooryhuv/ dqg mxpsv ehwzhhq pxowlsolhu

htxloleuld/ LPI Zrunlqj Sdshu <;24751

^43` Pxoodlqdwkdq/ V1 +4<<;,/ D phpru| edvhg prgho ri erxqghg udwlrqdolw|/ PLW plphr1

^44` Revwihog/ P1 +4<;9,/ Udwlrqdo dqg vhoi0ixo�oolqj edodqfh0ri0sd|phqw fulvhv/ Dphulfdq Hfrqrplf

Uhylhz/ :9/ :50;41

^45` Wdq/ M1 +4<<;,/ Frqwdjlrq h�hfw gxulqj wkh Dvldq �qdqfldo Fulvlv= Vrph hylghqfh iurp vwrfn

sulfh gdwd/ Ihghudo Uhvhuyh Edqn ri Vdq Iudqflvfr Sdfl�f Edvlq Zrunlqj Sdshu <;0391

^46` Wdqj/ Mrq Z1 ^5334` cFrqwdjlrq = Dq Hpslulfdo Whvw*/ Gxnh Xqlyhuvlw| zrunlqj sdshu/ suh0

vhqwlqj dw Dvld Sdfl�f Ilqdqfh Dvvrfldwlrq ^DSID` 5334 frqihuhqfh/ Wkdlodqg1

^47` Ydoghv/ U1 +4<<9,/ Hphujlqj pdunhw frqwdjlrq= Hylghqfh dqg wkhru|/ PLW plphr1
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