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Devwudfw

Wudqverxqgdu| vslooryhuv pd| ghjudgh hqylurqphqwdo txdolw| li frxqwulhv iuhh ulgh1
Wklv sdshu h{dplqhv wkh h{whqw ri vxfk ghjudgdwlrq lq zdwhu txdolw| lq lqwhuqdwlrqdo
ulyhuv1 Xvlqj gdwd iurp ulyhu prqlwrulqj vwdwlrqv lq wkh XQ*v Joredo Hplvvlrqv Prq0
lwrulqj V|vwhp +JHPV,/ lw frpsduhv srooxwlrq ohyhov lq lqwhuqdwlrqdo dqg grphvwlf
ulyhuv1 Wkh uhvxowv vxjjhvw wkdw iuhh ulglqj pd| vxevwdqwldoo| lqfuhdvh srooxwlrq lq
lqwhuqdwlrqdo ulyhuv/ exw wkh hvwlpdwhv duh vhqvlwlyh wr wkh lqfoxvlrq ri frxqwu| h�hfwv1

�

L dp judwhixo wr Ghiqh Wxunhu dqg Zhqkxl Zhl iru uhvhdufk dvvlvwdqfh dqg wr Krzdug Fkdqj/ Grq
Ixoohuwrq/ Pdwwkhz Ndkq/ dqg vhplqdu sduwlflsdqwv dw Jhrujh Pdvrq Xqlyhuvlw|/ wkh Kduydug Nhqqhg|
Vfkrro ri Jryhuqphqw/ wkh QEHU Vxpphu Lqvwlwxwh/ Sulqfhwrq Xqlyhuvlw|/ Uhvrxufhv iru wkh Ixwxuh/ Uxwjhuv
Xqlyhuvlw|/ dqg wkh \doh Vfkrro ri Iruhvwu| dqg Hqylurqphqwdo Vwxglhv iru khosixo frpphqwv1 Wklv uhvhdufk
lv vxssruwhg lq sduw e| judqw qxpehu VHV~<;:97<; iurp wkh Qdwlrqdo Vflhqfh Irxqgdwlrq1
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L xvh wkh whup _vslooryhu% wr uhihu wr wkh sk|vlfdo h�hfw ri xsvwuhdp frxqwulhv* srooxwlrq rq grzqvwuhdp
srooxwlrq1 Wklv vslooryhu vkrxog eh glvwlqjxlvkhg iurp dq| hohydwhg srooxwlrq dwwulexwdeoh wr iuhh ulglqj1
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Fkdudfwhul}lqj dq| hohydwhg srooxwlrq lq lqwhuqdwlrqdo ulyhuv dv iuhh ulglqj grhv qrw phdq wkdw lw qhf0
hvvdulo| uh�hfwv wkh ghyldwlrq iurp rswlpdo srooxwlrq1 Srooxwlrq ohyhov pd| eh vxerswlpdo hyhq lq grphvwlf
ulyhuv dqg rwkhu sureohpv1
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Lq dgglwlrq/ lw lv gl�fxow wr �qg dssursuldwh lqvwuxphqwv iru wkh hqgrjhqrxv ghflvlrq wr hqwhu wuhdwlhv1
Frqwh Judqgh +4<<:, h{dplqhv wkh lq�xhqfh ri wuhdwlhv rq zdwhu txdolw| lq wkh JHPV gdwd/ xvlqj wkh
srolwlfdo vwuxfwxuh ri wkh frxqwu| wr lqvwuxphqw iru wkh suhvhqfh ri d wuhdw|/ dqg �qgv d ehqh�fldo h�hfw ri
wuhdwlhv rq zdwhu txdolw|1
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Jurvvpdq dqg Nuxhjhu surylgh Dqqxdo gdwd iurp 4<:< wkurxjk 4<<31 Wkh Fdqdgd Fhqwuh iru Lqodqg
Zdwhuv surylghv wkuhh0|hdu dyhudjhv iurp 4<;; wkurxjk 4<<91 L xvh dqqxdo gdwd li dydlodeoh dw d vwdwlrq iru
dq| |hdu lq d jlyhq shulrg> rwkhuzlvh L xvh wkh wkuhh |hdu dyhudjh1 Wlph ydu|lqj uljkw0kdqg vlgh yduldeohv
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Iru derxw 53( ri vwdwlrqv/ wkh JHPV odwlwxgh0orqjlwxgh glg qrw sodfh wkh vwdwlrq zlwklq 8 plohv ri d
ulyhu lq wkh Zruog Gdwd Edqn1 Wkhvh sureohpv pd| eh ehfdxvh wkh JHPV orfdwlrqv duh lpsuhflvh ru wkh
ulyhu zdv qrw lqfoxghg lq wkh Zruog Gdwd Edqn1 Wkhvh vwdwlrqv zhuh fodvvl�hg edvhg rq wkh ulyhu qdph jlyhq
lq wkh JHPV gdwd1 Wkh uhvxowv zhuh qrw vhqvlwlyh wr wkh h{foxvlrq ri wkhvh vwdwlrqv1
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L xvh wkh erughu fodvvl�fdwlrq rqo| iru vlwxdwlrqv zkhuh wkh ulyhu irupv d erughu dw wkh srlqw zkhuh
wkh vwdwlrq lv orfdwhg1 Li wkh ulyhu irupv d erughu xs ru grzqvwuhdp ri wkh prqlwru/ L frgh wkh erughulqj
frxqwulhv dv xsvwuhdp ru grzqvwuhdp frxqwulhv1

�

L xvhg DufYlhz*v �rz dffxpxodwlrq ixqfwlrq zlwk fhoov zhljkwhg e| wkhlu srsxodwlrq wr fdofxodwh wkhvh
ydoxhv1 Wkh ydoxhv duh yhu| qrlv| ehfdxvh wkh fdofxodwhg orfdwlrq ri wkh ulyhu riwhq grhv qrw fruuhvsrqg wr
lwv dfwxdo orfdwlrq1 Krzhyhu/ wkhvh plvfdofxodwlrqv gr qrw vhhp wr lqwurgxfh dq| v|vwhpdwlf eldv iurp wkh
shuvshfwlyh ri wkh fxuuhqw dqdo|vlv1 Wkh JLV surgxfhg qr ydoxh iru d ihz vwdwlrqv rq lvodqgv +iru h{dpsoh/
Qhz ]hdodqg,/ zklfk zhuh ehqhdwk wkh uhvroxwlrq ri wkh jhrjudsklf gdwd/ dqg iru rqh Ludqldq vwdwlrq/ zklfk
odwlwxgh0orqjlwxgh gdwd sodfh lw lq wkh plggoh ri wkh Fdvsldq Vhd1 D gxpp| yduldeoh lv lqfoxghg iru wkhvh
plvvlqj revhuydwlrqv1

�

Diwhu 4<<5/ Vxpphuv dqg Khvwrq gdwd duh qrw dydlodeoh1 L xvh Zruog Edqn lqfrph phdvxuhv wr vfdoh wkh
odvw |hdu ri Vxpphuv dqg Khvwrq gdwd wr uhsuhvhqw odwhu |hduv1 Iru vwdwlrqv rq erughuv/ lw vhhpv duelwudu| wr
xvh JGS yduldeohv iru wkh prqlwrulqj frxqwu| udwkhu wkdq wkh frxqwu| dfurvv wkh ulyhu1 Lqvwhdg/ L dvvljqhg
erughu vwdwlrqv wkh dyhudjh ri wkh wzr frxqwulhv* ydoxhv1

�	�

Vhh Vhoghq dqg Vrqj +4<<7, dqg Jurvvpdq dqg Nuxhjhu +4<<8, iru hduo| zrun lqglfdwlqj wklv uhodwlrqvkls1
Pruh vnhswlfdo shuvshfwlyhv derxw wkh hpslulfdo uhodwlrqvkls fdq eh irxqg lq Kduedxjk hw do1 +5333, dqg
Eudgirug hw do1 +5333,1
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Zh pljkw zlvk wr lqfoxgh �{hg h�hfwv dw wkh prqlwrulqj vwdwlrq ohyho/ dv iru h{dpsoh lq Khqghuvrq*v
+4<<9, vwxg| ri r}rqh1 Krzhyhu/ wkh yduldeohv ri lqwhuhvw gr qrw ydu| ryhu wlph dw d vwdwlrq/ vr wkhuh lv qr
zd| wr lghqwli| wkhp vhsdudwho| iurp vwdwlrq h�hfwv1
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Wkhuh lv dovr wkh srvvlelolw| ri ulyhu0ohyho fruuhodwlrqv ehfdxvh vrph ulyhu v|vwhpv kdyh pxowlsoh prqlwru0
lqj vwdwlrqv +h1j1/ wkh Qloh,1 Hvwlpdwlqj wkh prgho zlwk ulyhu0edvlq udqgrp h�hfwv glg qrw pxfk fkdqjh wkh
srlqw hvwlpdwhv dqg pdgh lw gl�fxow wr dgguhvv vwdwlrq0ohyho foxvwhulqj1 Ehfdxvh wkh ydvw pdmrulw| ri vwdwlrqv
duh dorqh lq wkhlu ulyhu edvlq/ ulyhu0edvlq �{hg h�hfwv uhtxluhg gursslqj d yhu| odujh qxpehu ri vwdwlrqv1

� �

Iru qrqerughu vwdwlrqv/ wkh dqdo|vlv lqfoxghv gxpp| yduldeohv iru wkh frxqwu| lq zklfk wkh vwdwlrq lv
orfdwhg1 Iru erughu vwdwlrqv/ hdfk qhljkerulqj frxqwu| lv dvvljqhg d ydoxh ri 18 wr doorz dq dyhudjh ri wkh
wzr frxqwulhv* h�hfwv1
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