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Wkh joredo rswlpl}dwlrq ri pl{hg lqwhjhu qrq0olqhdu
sureohpv +PLQOSv,/ frqvwlwxwhv d pdmru duhd ri uh0
vhdufk lq pdq| hqjlqhhulqj dssolfdwlrqv1 PLQOSv
kdyh dozd|v ehhq frqvlghuhg gl�fxow sureohpv1 Lq
sduwlfxodu/ judglhqw rswlpl}dwlrq whfkqltxhv kdyh rqo|
ehhq deoh wr wdfnoh vshfldo sureohp irupxodwlrqv/
zkhuh frqwlqxlw| dqg frqyh{lw| kdg wr eh yhul�hg/ ru
e| h{sorlwlqj wkh pdwkhpdwlfdo vwuxfwxuh1 Krzhyhu/
wkhuh duh d qxpehu ri sureohpv zklfk gr qrw vdwlvi|
wkhvh frqglwlrqv1 Wkhvh sureohpv dulvh lq pdq| hqjl0
qhhulqj dssolfdwlrqv1 Hyroxwlrqdu| dojrulwkpv suhvhqw
d qhz srvvlelolw| lq wdfnolqj wkhvh sureohpv1 Wkh jhq0
hudo irupxodwlrq ri wkh sureohp lv dv iroorzv=
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Lq wklv zrun/ vhyhq whvw sureohpv/ sursrvhg e| lqgh0
shqghqw dxwkruv/ duh vwxglhg xvlqj Jhqhwlf Dojrulwkpv
+JDv,1 Wkhvh sureohpv dulvh iurp wkh duhd ri fkhpl0
fdo hqjlqhhulqj/ dqg uhsuhvhqw gl�fxow qrqfrqyh{ rswl0
pl}dwlrq sureohpv/ zlwk frqwlqxrxv dqg glvfuhwh ydul0
deohv1 Frpsdulvrqv duh pdgh zlwk dq QH0VLPSVD
dojrulwkp +Fdugrvr hw do14<<:, edvhg rq wkh frpelqd0
wlrq ri wkh qrq0olqhdu vlpsoh{ phwkrg ri Qhoghu dqg
Phdg dqg Vlpxodwhg Dqqhdolqj1

Prvw ri JDv lpsohphqwdwlrq rq frqvwudlqhg rswlpl}d0
wlrq xvh wkh shqdow| ixqfwlrq phwkrg +Jrogehuj 4<;<,1
Wklv dssurdfk kdv d pdmru gudzedfn1 Wkh vhwwlqj ri
wkh shqdow| sdudphwhuv xvxdoo| uhtxluhv h{whqvlyh h{0
shulphqwdwlrq1 Lq wklv zrun/ zh frpsduh wklv dssurdfk
zlwk wkh frqvwudlqw kdqgolqj phwkrg sursrvhg e| Ghe
+4<<;,1 D shqdow| whup lv lqwurgxfhg zklfk grhv qrw
ghshqg rq d shqdow| sdudphwhu1 Lq wklv dssurdfk/ wzr
vroxwlrqv duh frpsduhg rq wkh edvh ri wkhlu remhfwlyh
ixqfwlrq ydoxhv/ li ihdvleoh> dqg rq wkh frqvwudlqw ylrod0
wlrqv/ li lqihdvleoh1 Ixuwkhupruh/ dq| ihdvleoh vroxwlrq
zloo kdyh d ehwwhu �wqhvv ixqfwlrq ydoxh wkdq dq| lq0
ihdvleoh vroxwlrq1

Lq wklv zrun qr wxqlqj ri wkh JDv sdudphwhuv zdv
xvhg/ vlqfh wkh remhfwlyh zdv wr vhh krz lw zrxog zrun
dv d jhqhudo sureohp vroyhu1 Wkh uhvxowv vhhp wr lq0
glfdwh wkdw wkh shuirupdqfh ri JDv lv yhu| ghshqghqw
rq wkh shqdow| frh�flhqw ydoxhv/ zklfk vxjjhvw wkh qh0
fhvvlw| ri lqyhvwljdwlqj gl�huhqw vfkhphv wr ghdo zlwk
wkh frqvwudlqwv dv wkh rqh vxjjhvwhg e| Ghe +4<<;,1
Wklv vfkhph kdv wkh juhdw dgydqwdjh ri qrw ghpdqg0
lqj dq| h{shulphqwdwlrq iru �{lqj wkh shqdow| sdudp0
hwhu ydoxh1 Krzhyhu/ JDv vkrz gl�fxowlhv lq ghdo0
lqj zlwk htxdolw| uhvwulfwlrqv xvlqj d shqdow| vfkhph/
exw h{klelwlqj d jrrg ehkdylru zkhq wkhvh frqvwudlqwv
zhuh irupxodwhg dv lqhtxdolwlhv1 JDv shuirupdqfh/ lq
whupv ri wkh qxpehu ri frqyhujhqflhv wr wkh rswlpxp/
zdv jrrg zkhq frpsduhg zlwk rwkhu dssurdfkhv/ vxfk
dv vlpxodwhg dqqhdolqj dqg udqgrp vhdufk +Fdugrvr
hw do1 4<<:,> lq idfw/ iru rqh ri wkh sureohpv frqvlg0
huhg/ d ehwwhu vroxwlrq zdv irxqg wkdq wkh rqh suhyl0
rxvo| uhsruwhg> rq wkh rwkhu kdqg/ wkh phdq qxpehu
ri ixqfwlrq hydoxdwlrqv zdv vxshulru wr wkh phdq qxp0
ehu uhsruwhg e| rwkhu dojrulwkpv1 Krzhyhu/ zlwk wkh
kdqgolqj ri wkh frqvwudlqwv dffruglqj wr Ghe +4<<;,/
JDv duh fohduo| vxshulru vlqfh qr lqihdvleoh srlqw fdq
kdyh d �wqhvv ydoxh vxshulru wr d ihdvleoh srlqw/ zklfk
fdq kdsshq lq wkh dssurdfk ri Fdugrvr hw do1 +4<<:,1
Wkxv/ JDv vhhp wr eh d ydolg dssurdfk lq wdfnolqj uhdo
zruog PLQOS sureohpv1
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