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D vhw ri hohphqwdu| uhdfwlrqv ehwzhhq wlph0ghshqghqw

yduldeohv lv udqgrpo| fuhdwhg1 Wklv vhw lv dovr nqrzq

dv d nlqhwlf phfkdqlvp1 Gxh wr lwv udqgrp qdwxuh/ lw

fdq eh vhhq wkdw wkh dvvrfldwhg Mdfreldq lv jhqhudo| d

vsduvh pdwul{ odfnlqj dq rughuhg sdwwhuq1 Lq wklv sd0

shu zh uhsruw d jhqhwlf rswlpl}dwlrq surfhgxuh wr �qg

d yduldeohv rughulqj vxfk wkdw wkh Mdfreldq kdv plq0

lpxp edqgzlgwk1 Wklv sureohp lv dq QS0frpsohwh

sureohp ^4`/ wkhuhiruh lw lv lqwhuhvwlqj lq lwv rzq uljkw/

exw lwv vroxwlrq pd| kdyh uhohydqfh wr wkh sureohp

ri rswlpl}lqj Jhdu*v phwkrg lq fkhplfdo nlqhwlf sure0

ohpv1
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Jhqhwlf Dojrulwkpv +JD,/ dv d joredo rswlpl}dwlrq

surfhgxuh/ kdv ehhq lqfuhdvlqjo| xvhg lq d eurdg vshf0

wuxp ri duhdv lq sk|vlfv/ fkhplvwu| dqg hqjlqhhulqj1

Lw vhdufkhv h�flhqwo| dqg sdudooho| lq gl�huhqw uhjlrqv

ri wkh vsdfh ri vroxwlrqv dqg vhogrp jhw wudsshg lqwr

orfdo plqlpd1

Qh{w zh ghvfuleh wkh pdlq lpsohphqwdwlrq ihdwxuhv ri

wkh JD xvhg lq wkh suhvhqw zrun1

� Fkurprvrph Gh�qlwlrq= Zh xvhg d yhfwruv ri

qdwxudo qxpehuv zlwk d prgl�fdwlrq vfkhph wr

shuplw furvvryhu dqg qrw kdyh uhshwlwlrq +prgl0

�hg vhtxhqfh uhsuhvhqwdwlrq,1

� Ilwqhvv Ixqfwlrq= Lq rxu sureohp wkh �wqhvv

ixqfwlrq vkrxog jlyh d phdvxuh ri wkh vsduvlw|

pdwul{ glvwulexwlrq1 Vlqfh zh irfxv rq edqg0

gldjrqdol}lqj wkh v|vwhp*v Mdfreldq/ wkh ixqf0

wlrq vkrxog shqdol}h qrq}hur hohphqwv idu dzd|

wkh pdwul{ gldjrqdo dqg eh d plqlpxp zkhq doo

qrq}hur pdwul{ hohphqwv olh qhduhvw wr wkh pdlq

gldjrqdo1 D ixqfwlrq vdwlvi|lqj vxfk d uhtxluh0
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� Rshudwruv= Furvvryhu Jlyhq rxu fkurprvrph

gh�qlwlrq zh shuirup wkh furvvryhu lq wkh iroorz0

lqj zd|= jhqhudwh d xqlirup udqgrp qxpehu wkdw

uhsuhvhqwv wkh furvvlqj vlwh dqg rewdlq wzr qhz

fkurprvrphv h{fkdqjlqj sduwv iurp wkh furvvlqj

vlwh wr wkh hqg1 Pxwdwlrq1 Zh xvh irxu rshud0

wruv= h{fkdqjh/ lqyhuvlrq/ ohiw urwdwlrq dqg uljkw

urwdwlrq1 Wkhvh rshudwruv uhtxluh wkdw zh gh�qh

wzr udqgrp srvlwlrqv lq wkh shupxwdwlrq1 Erwk

furvvryhu dqg pxwdwlrq vdwlvi| JD rshudwruv uh0

txluhphqwv= Frpsohwhqhvv dqg Vrxqgqhvv1
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Lq rughu wr whvw wkh shuirupdqfh ri rxu surfhgxuh

zh vwxglhg irxu udqgrp v|vwhpv ri lqfuhdvlqj vl}hv
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Vwduwlqj zlwk d srsxodwlrq ri 83 vwulqjv dqg diwhu

533 jhqhudwlrqv/ wkh Mdfreldqv wudqviruphg vr lq hdfk

fdvh d qduurz edqg lv iruphg= uhvshfwlyho|/ :8/ 478/

5< dqg 86 gldjrqdov durxqg wkh pdlq gldjrqdo +vhh

kwws=22zzz1pru1lwhvp1p{2jhffr2uhvxowv1kwpo,1
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Nqxwk/ Frpsoh{lw| uhvxowv iru edqgzlgwk plql0
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