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Ohw xv frqvlghu d frpsrvlwh pdwhuldo wkdw rffx0

slhv d yroxph 
 � U2
= Zh dvvxph wkdw wkh pdwh0

uldo frqvlvwv ri shulrglfdoo| glvwulexwhg lqfoxvlrqv

ri pdwhuldo 4 lq wkh frqwlqxrxv pdwhuldo 5= Pruh0

ryhu/ zh dvvxph wkdw pdwhuldo 4 rffxslhv d yroxph

iudfwlrq ri p� dqg kdv d wkhupdo frqgxfwlylw| ri

d� dqg wkdw pdwhuldo 5 kdv d wkhupdo frqgxfwlylw|

ri d2> zkhuh d2 ? d�= Zh zloo khuh frqvlghu wkhu0

pdo frqgxfwlrq/ wkh hodvwlflw| fdvh fdq eh irxqg

lq ^6`1

Ohw xv frqvlghu wkh h{suhvvlrq
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Wklv h{suhvvlrq fdq eh uhzulwwhq dv d Kdoslq0Wvdl

w|sh htxdwlrq/ vhh ^5`/ e|
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dqg � � 3 lv wkh �wwlqj sdudphwhu1 Wkh ixqfwlrq

d +�>p�, kdv wkh iroorzlqj surshuwlhv=

41 d +�>p�, lv dq lqfuhdvlqj ixqfwlrq lq p� iru

hyhu| �{hg � dqg+
d +�> 3, @ d2>

d +�> 4, @ d�=

51 d +�>p�, lv dq lqfuhdvlqj ixqfwlrq lq � iru

hyhu| �{hg p�=

61 Wkh orzhu Uhxvv0Yrljw erxqg +l1h1 wkh kdu0

prqlf phdq K, lv dwwdlqhg dw � @ 3> wkdw

lv/
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Iljxuh 4= Srlqwv rq wkh xsshu dqg orzhu jhqhudo0

l}hg Kdvklq0Vkwulnpdq erxqgv1

71 Wkh xsshu Uhxvv0Yrljw erxqg +l1h1 wkh dulwk0

phwlf phdq D, lv dwwdlqhg lq wkh olplw dv

� $4> wkdw lv/
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81 Wkh Kdvklq0Vkwulnpdq orzhu erxqg lv dw0

wdlqhg dw � @ 4> wkdw lv/
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91 Wkh Kdvklq0Vkwulnpdq xsshu erxqg lv dw0

wdlqhg dw � @ @�
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:1 Wkh jhqhudol}hg Kdvklq0Vkwulnpdq orzhu

erxqg jlyhq e| wkh hljhqydoxhv
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Iljxuh 5= Xqlw fhoo zlwk d uhfwdqjxodu lqfoxvlrq ri

yroxph iudfwlrq p�=

�jxuh 4/ lv dfklhyhg zlwk � @
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;1 Lq sduwlfxodu/ wkh jhqhudol}hg Kdvklq0

Vkwulnpdq orzhu erxqg lv sdudphwul}hg

e| wkh fxuyh
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<1 Wkh jhqhudol}hg Kdvklq0Vkwulnpdq xsshu

erxqg jlyhq e| wkh hljhqydoxhv +��� > �
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431 Lq sduwlfxodu/ wkh jhqhudol}hg Kdvklq0

Vkwulnpdq xsshu erxqg lv sdudphwul}hg

e| wkh fxuyh
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441 Iru wkh vshfldo fdvh zkhq zh kdyh uhfwdqjxodu

lqfoxvlrqv/ wkh jhqhudol}hg Uhxvv0Yrljw orzhu

erxqg lv dfklhyhg zlwk �
,
@ |36�

�3| > zkhuh
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2 lv wkh txrwlhqw ehwzhhq wkh vlghv ri wkh

uhfwdqjoh/ vhh �jxuh 51 Zh kdyh
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Iljxuh 6= D frpsdulvrq ri gl�huhqw erxqgv zlwk

qxphulfdo gdwd iurp wkh krprjhql}dwlrq ri d frp0

srvlwh zlwk vtxduh lqfoxvlrqv1

451 Iru wkh vshfldo fdvh zkhq zh kdyh uhfwdqjxodu

lqfoxvlrqv/ wkh jhqhudol}hg Uhxvv0Yrljw xsshu

erxqg lv dfklhyhg zlwk �
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2 lv wkh txrwlhqw ehwzhhq wkh vlghv ri wkh

uhfwdqjoh/ vhh �jxuh 51 Zh kdyh
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Zh kdyh vtxduh lqfoxvlrqv lq wkh vshfldo fdvh
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= Lq wklv fdvh/ wkh ehvw erxqgv duh wkh

orzhu Kdvklq0Vkwulnpdq erxqg dqg wkh jhqhudo0

l}hg Uhxvv0Yrljw xsshu erxqg1 Wkhvh erxqgv duh

frpsduhg zlwk qxphulfdo gdwd iurp wkh krprjh0

ql}dwlrq surfhgxuh ghvfulehg lq ^4`/ vhh �jxuh 61
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^4` M1 E|vwuùp/ Wkh Krprjhql}dwlrq Phwkrg Ds0

solhg wr wkh Frpsxwdwlrq ri H�hfwlyh Wkhupdo

Frqgxfwlylwlhv ri Frpsrvlwh Pdwhuldov/ Pdv0

whu*v Wkhvlv 555H/ Ghsduwphqw ri Pdwkhpdw0

lfv/ Oxohè Xqlyhuvlw| ri Whfkqrorj|/ 4<<91

^5` M1 F1 Kdoslq dqg M1 O1 Ndugrv= Wkh Kdoslq0

Wvdl htxdwlrqv= D uhylhz/ Sro|phu Hqjlqhhu0

lqj dqg Vflhqfh/ 49+8,=6770685/ 4<:91

^6` S1 Zdoo/ D frpsdulvrq ri krprjhql}dwlrq/

Kdvklq0Vkwulnpdq erxqgv dqg wkh Kdoslq Wvdl

htxdwlrqv/ Dso1 Pdw1/ 75+7,=578058:/ 4<<:1
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