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7Zh hvwlpdwh htxdwlrq +4, xvlqj d �{hg0h�hfwv hvwlpdwlrq1 Udqgrp h�hfwv hvwlpdwlrq/ li dssursuldwh/
zrxog surylgh pruh h�flhqw hvwlpdwhv1 Krzhyhu/ rqh fdq dujxh rq wkhruhwlfdo jurxqgv wkdw udqgrp
h�hfwv lv qrw dssursuldwh ehfdxvh lw lv olnho| wkdw wkh frxqwu| vshfl�f h�hfwv duh fruuhodwhg zlwk wkh
uhjuhvvruv1 Uhvxowv iurp Kdxvpdq whvwv duh pl{hg exw/ ryhudoo/ vxjjhvw wkdw d �{hg h�hfwv vwudwhj|
lv dssursuldwh~wkh udqgrp0h�hfwv prgho lv uhmhfwhg dw wkh 8 shufhqw vljql�fdqfh ohyho iru 9 ri wkh 45
vshfl�fdwlrqv lq Wdeoh 51 +Lq wkh fdvhv lq zklfk wkh udqgrp0h�hfwv prgho lv qrw uhmhfwhg/ uhvxowv ri
udqgrp h�hfwv hvwlpdwlrqv duh vlplodu wr wkrvh uhsruwhg lq Wdeoh 51, Ri frxuvh/ xvh ri wkh �{hg0h�hfwv
hvwlpdwlrqv uhvwulfwv wkh lqwhusuhwdwlrq ri rxu uhvxowv wr dqdo|vlv ri zlwklq0frxqwu| h�hfwv1

8Lq dgglwlrq wr dgrswlqj wklv dvvxpswlrq rq wkh glvwulexwlrq ri huuruv ehfdxvh ri lwv lqwxlwlyh dsshdo
iru furvv0frxqwu| gdwd/ zh dovr frq�uphg lw zlwk d Frrn0Zhlvehuj whvw iru khwhurvfhgdvwlflw|1
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9Vhh/ iru h{dpsoh/ Udph| dqg Udph| +4<<8,1 Dovr/ zh phdvxuh PHDQ dw wlph w � 4 ehfdxvh lw
lv wkh vwdjh ri ghyhorsphqw dw wkh ehjlqqlqj ri wkh shulrg wkdw lv wkh prvw hfrqrplfdoo| phdqlqjixo1
Krzhyhu/ rxu uhvxowv duh qrw vhqvlwlyh wr wkh wlph shulrg lq zklfk zh phdvxuh PHDQ 1

:Iru d uhfhqw vxuyh| ri wkh ydvw olwhudwxuh rq wkh rxwsxw dqg lq�dwlrq wudghr�/ vhh Hufhj/ Khqghuvrq
dqg Ohylq +iruwkfrplqj,1

;Vhh Nlqj dqg Ohylqh +4<<6d, iru d ghwdlohg ghvfulswlrq ri wkh fdofxodwlrq ri wkhvh phdvxuhv1
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<Wkh SROLW\ LLL gdwdvhw lqfoxghv whq gl�huhqw yduldeohv zklfk dlp wr phdvxuh wkh ohyho ri lqvwlwx0
wlrqdo ghprfudf| dqg dxwrfudf| dfurvv frxqwulhv ryhu wlph1 Wkh uhvxowv suhvhqwhg khuh xvh wkh yduldeoh
[UFRPS / wkh h{whqw wr zklfk h{hfxwlyhv duh fkrvhq wkurxjk frpshwlwlyh hohfwlrqv1 Rxu uhvxowv duh
urexvw wr xvlqj dowhuqdwlyh phdvxuhv iurp wklv gdwdvhw= Wkh SROLW\ yduldeoh zdv qhyhu vwdwlvwlfdoo|
vljql�fdqw lq dq| ri wkh hvwlpdwlrqv srvvleo| ehfdxvh/ iru pdq| frxqwulhv/ wkhvh yduldeohv gr qrw fkdqjh
pxfk ryhu wlph1 Wkhuhiruh/ lw lv gl�fxow wr lghqwli| wkhlu lpsdfw lq d �{hg0h�hfwv hvwlpdwlrq1 Wkh
frpsohwh gdwd fdq eh dffhvvhg dw kwws=22jduqhw41dfqv1ivx1hgx2 skhqvho2lqwosrol1kwpo1

43Zh dyhudjh wkh �qdqfldo ghyhorsphqw phdvxuhv ryhu 7 |hduv wr vprrwk wkurxjk dq| whpsrudu|
hyhqwv wkdw pljkw eh d�hfwlqj wkh �qdqfldo v|vwhp lq dq| jlyhq |hdu1
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