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Devwudfw

Uhfhqw wkhruhwlfdo uhvhdufk vxjjhvw wkdw prqhwdu| vkrfnv pljkw sod| dq lp0

sruwdqw uroh lq h{sodlqlqj pryhphqwv lq wkh uhdo h{fkdqjh udwh lq wkh vkruw dqg

phglxp uxq1 Hpslulfdoo|/ wkh frqwulexwlrq ri wudqvlwru| +prqhwdu|, glvwxuedqfhv

lq h{sodlqlqj wkh yduldqfh ghfrpsrvlwlrq ri uhdo h{fkdqjh udwhv kdv ydulhg vxevwdq0

wldoo| lq wkh uhfhqw olwhudwxuh1 Lq wklv sdshu/ zh frqvwuxfw qhz txduwhuo| vhulhv ri

wrwdo idfwru surgxfwlylwl| iru Vzhghq dqg Mdsdq1 Zh �qg wkdw wkhvh vhulhv dqg wkh

uhdo h{fkdqjh udwh duh frlqwhjudwhg dqg hvwlpdwh d vr fdoohg frpprq wuhqgv prgho1

Wkh wzr shuphqhqw vkrfnv duh lghqwl�hg dv ehlqj surgxfwlylwl| vkrfnv ri Mdsdq dqg

Vzhghq/ uhvshfwlyho|/ dqg lw lv vkrzq wkdw wkh wudqvlwru| vkrfn fdq eh lqwhusuhwhg

dv ehlqj ri prqhwdu| ruljlq1 Frqwudu| wr wkh suhglfwlrqv ri uhfhqw wkhruhwlfdo prg0

hov/ wkh wudqvlwru| vkrfnv h{sodlqv rqo| d plqru sduw ri wkh pryhphqwv lq wkh uhdo

h{fkdqjh udwh +:=5( diwhu wzr txduwhuv dw prvw, zklfk lpsolhv wkdw surgxfwlylw|

vkrfnv fohduo| grplqdwh wkh slfwxuh1
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�Ghsduwphqw ri Hfrqrplfv/ Oxqg Xqlyhuvlw|/ S1R1 Er{ :3;5/ VH0553 3: Oxqg/ Vzhghq1 Who=.79 +3,79

555:<44/ id{= .79 +3,79 555744;/ Hpdlo= Jrudq1KmhopCqhn1ox1vh1 L wkdqn Plfkdho Ehujpdq/ Pduwlq Z

Mrkdqvvrq/ dqg vhplqdu sduwlflsdqwv dw Oxqg Xqlyhuvlw| iru ydoxdeoh frpphqwv1 Dq| uhpdlqlqj huuruv

duh p| rzq1
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hvwlpdwhg lpsxovh uhvsrqvhv dqg frlqwhjudwlrq yhfwruv1

:Zh fkrrvh wkh prvw sduvlprqlrxv prgho +ehjlqqlqj zlwk ; odjv, lq zklfk wkh qxoo ri qr dxwrfruuhodwlrq

fdq qrw eh uhmhfwhg1 9 odjv lv fkrvhq dqg wkh frqfoxvlrq iurp wkh Wudfh whvw lv qrw vhqvlwlyh wr wkh xvh ri

gl�huhqw odj ohqjwkv1 Odjudqjh pxowlsolhu whvwv ri dxwrfruuhodwlrq duh dssolhg +vhh Mrkdqvhq/ 4<<8,1

;Zh fdq qrwh iurp Doh{lxv +5334,/ zkrvh dqdo|vlv lv vrphzkdw forvh wr rxuv/ wkdw wkh +frpprq, frlq0

whjudwlrq frh!flhqw rq +JGS �JGS �, udqjhv iurp 3=75 wr 7=74 ghshqglqj rq wkh elodwhudo uhodwlrqvkls

frqvlghuhg1

<Wkhvh whvwv duh ghvfulehg lq Mrkdqvhq +4<<8, dqg Kdqvhq dqg Mxvholxv +4<<8,1

43Zlwk hljkw odjv/ qr dxwrfruuhodwlrq fdq qrw eh uhmhfwhg dqg wkhq zh fdq uhmhfw wkdw Mdsdqhvh WIS

lv wuhqg vwdwlrqdu| +s0ydoxh= 3=36,1 Pruhryhu/ zkhq xvlqj wkh Sdqwxod +4<;<, sulqflsoh wr fkrrvh prgho

vshfl�fdwlrq +vhh dovr Mrkdqvhq/ 4<<5,/ wkh prgho zlwk dq xquhvwulfwhg frqvwdqw lv fkrvhq lqvwhdg ri d

prgho lqfoxglqj d ghwhuplqlvwlf wuhqg lq wkh frlqwhjudwlrq vsdfh1 Sdudooho uhvxowv xvlqj hljkw odjv vkrz

qr lpsruwdqw gl�huhqfhv frpsduhg wr vl{ odjv dqg zh fkrrvh wr suhvhqw wkh odwwhu gxh wr ihzhu odjv1
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Vwxglhv Frxqwulhv 4 txdu1 4 |hdu 5 |hduv 6 |hduv 7 |hduv 8 |hduv

Wklv sdshu MDS2VZH 7 8 6 6 6 6

Fodulgd2Jdol+<7, JHU2XV 7: 83 6< 5; 54 4:

FDQ2XV 4 3 3 3 3 3

MDS2XV 69 68 55 48 45 43

XN2XV 5 4 3 3 3 3

Dvwoh|2Jduudww+33, IU2XN 3 4 4 4 3 3

JHU2XN 4< ; 7 6 5 4

MDS2XN 5 3 3 3 3 3

XN2XV 4 4 3 3 3 3

Emûuqodqg+<;, QR2Lqgh{ 8 7 6 5 � �

Hlfk12Hydqv+<8, MDS2XV � � � 56+46, � �

JHU2XV � � � 76+:, � �

LW2XV � � � 6;+8, � �

IU2XV � � � 6;+43, � �
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Hqghuv2Ohh+<:, FDQ2XV 5 3 3 3 � �
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Odvwudshv+<5, FDQ2XV ; 43 9 7 6 6

JHU2XV 59 5: 4; 46 44 <

LW2XV 55 44 9 7 6 5

MDS2XV 53 9 6 5 5 4

Urjhuv+<<, XN2XV � 74 6< � � 65

Qrwh= Vhh vhfwlrq 71614 iru d ghvfulswlrq ri wkh uhihuuhg vwxglhv1
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