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Wkh txhvwlrqv zlwk d vwdu +I, duh gl!fxow1

Txhvwlrq 4

^Vwdelolw| ri wkh Nh|qhvldq Furvv prgho ` Frqvlghu wkh iroorzlqj Nh|qhvldq furvv prgho iru

wkh forvhg hfrqrp|=

\ @ F . L .J> +4,

F @ Ff . f+\ � W ,> 3 ? f ? 4> +5,

L @ Lf . b]> +6,

b\ @ �� b]> � A 3> +7,

zkhuh \ lv rxwsxw/ F lv frqvxpswlrq/ L lv dfwxdo lqyhvwphqw/ J lv jryhuqphqw frqvxpswlrq/

W lv wd{hv/ Lf lv sodqqhg lqyhvwphqw/ dqg ] lv wkh vwrfn ri lqyhqwrulhv1 D yduldeoh zlwk d

grw ghqrwhv wkdw yduldeohv udwh ri fkdqjh ryhu wlph/ l1h1 b] � g]@gw dqg b\ � g\@gw1 Ff

dqg Lf uhsuhvhqw wkh h{rjhqrxv sduwv ri/ uhvshfwlyho|/ frqvxpswlrq dqg lqyhvwphqw/ dqg f lv

wkh pdujlqdo surshqvlw| wr frqvxph1 Dvvxph wkdw sulfhv duh �{hg dqg wkdw J dqg W duh doo

h{rjhqrxv1

+d, Lqwhusuhw wkh htxdwlrqv ri wkh prgho1

+e, Vkrz wkdw wkh prgho lv vwdeoh1 Looxvwudwh |rxu dqvzhu judsklfdoo| e| ghyhorslqj wkh

skdvh gldjudp iru wkh prgho1

+f, Vkrz wkh h�hfwv ryhu wlph rq rxwsxw/ frqvxpswlrq/ dfwxdo lqyhvwphqw/ dqg lqyhqwrulhv/

ri d wd{0�qdqfhg lqfuhdvh lq jryhuqphqw frqvxpswlrq1 Lv wkh vkruw0uxq rxwsxw pxowlsolhu

vpdoohu ru odujhu wkdq wkh orqj0uxq rxwsxw pxowlsolhuB H{sodlq1

4
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Txhvwlrq 5

^G|qdplfv ri iruhljq uhvhuyhv` Frqvlghu wkh iroorzlqj prgho ri d vpdoo rshq hfrqrp| zlwk

�{hg sulfhv +S @ Sf @ 4 iru frqyhqlhqfh, rshudwlqj xqghu d uhjlph ri �{hg h{fkdqjh udwhv1

\ @ F+\ , . L+U, .J.[+H>\ ,> +4,

G . I @ o+\>U,> +5,

bI @ [+H>\ , .NL +U�UW, > +6,

zkhuh \ lv rxwsxw/ F lv frqvxpswlrq/ L lv lqyhvwphqw/ U lv wkh grphvwlf lqwhuhvw udwh/ J

lv jryhuqphqw frqvxpswlrq/ [ lv qhw h{sruwv/ H lv wkh h{fkdqjh udwh +grphvwlf fxuuhqf|

shu xqlw ri iruhljq fxuuhqf|,/ G lv grphvwlf fuhglw +jryhuqphqw erqgv lq wkh kdqgv ri wkh

fhqwudo edqn,/ I lv wkh vwrfn ri iruhljq h{fkdqjh uhvhuyhv +phdvxuhg lq xqlwv ri wkh grphvwlf

fxuuhqf|,/ dqg NL lv qhw fdslwdo lq rzv1 Dv xvxdo/ d grw deryh d yduldeoh ghqrwhv wkdw

yduldeoh*v wlph ghulydwlyh/ l1h1 bI � gI@gw1 Zh pdnh wkh xvxdo dvvxpswlrqv uhjduglqj wkh

sduwldo ghulydwlyhv ri wkh ydulrxv ixqfwlrqv= 3 ? Ft ? 4/ [t ? 3/ L- ? 3/ [. A 3/ ot A 3/

o- ? 3/ dqg NL- A 31

+d, Lqwhusuhw wkh htxdwlrqv ri wkh prgho1 Zkdw gr zh dvvxph derxw wkh Pduvkdoo0Ohuqhu

frqglwlrqB Zklfk duh wkh hqgrjhqrxv yduldeohvB Zklfk duh wkh h{rjhqrxv yduldeohvB

+e, Ghulyh wkh ixqgdphqwdo gl�huhqwldo htxdwlrq iru wkh vwrfn ri iruhljq h{fkdqjh uhvhuyhv

dqg vkrz wkdw wkh prgho lv vwdeoh1 Vkrz wkdw wkh vshhg ri dgmxvwphqw lqfuhdvhv dv

wkh ghjuhh ri fdslwdo prelolw| lqfuhdvhv dqg looxvwudwh |rxu dujxphqw zlwk wkh dlg ri d

gldjudp1

+f, Ghulyh wkh vr0fdoohg ES fxuyh/ uhsuhvhqwlqj +U>\ , frpelqdwlrqv iru zklfk wkh edodqfh

ri sd|phqwv lv lq htxloleulxp + bI @ 3,1 Dvvxph wkdw wkh ES fxuyh lv  dwwhu wkdq

wkh OP fxuyh +zkhq gudzq lq wkh xvxdo gldjudp zlwk U rq wkh yhuwlfdo d{lv dqg \

rq wkh krul}rqwdo d{lv,1 Vkrz wkdw wklv lv wkh fdvh li wkh iroorzlqj frqglwlrq krogv=

[t o- ? otNL-1 Jlyh dq hfrqrplf lqwhusuhwdwlrq iru wklv frqglwlrq1

+g, Ghulyh wkh lpsdfw/ wudqvlwlrqdo/ dqg orqj0uxq h�hfwv rq wkh hqgrjhqrxv yduldeohv ri dq

lqfuhdvh lq jryhuqphqw frqvxpswlrq1 Dvvxph wkdw wkh frqglwlrq phqwlrqhg lq sduw +f,

krogv1 Looxvwudwh |rxu dqvzhu zlwk judskv dqg h{sodlq wkh hfrqrplf lqwxlwlrq1

+h, Ghulyh wkh lpsdfw/ wudqvlwlrqdo/ dqg orqj0uxq h�hfwv rq wkh hqgrjhqrxv yduldeohv ri

prqhwdu| srolf|1 Looxvwudwh |rxu dqvzhuv zlwk d judsk dqg h{sodlq wkh lqwxlwlrq1

Txhvwlrq 6

^Wkh Eolqghu0Vrorz Prgho ` Frqvlghu d forvhg hfrqrp| zlwk �{hg sulfhv +S @ Sf @ 4 iru

frqyhqlhqfh,/ d jlyhq vwrfn ri fdslwdo +N @ �N, dqg zhdowk h�hfwv lq wkh ghpdqg iru prqh|
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dqg wkh frqvxpswlrq ixqfwlrq=

\ @ F . L .J> +4,

F @ F+\ .E � W>D, 3 ? Ftn�3A ? 4> F� A 3> +5,

L @ L+U,> L- ? 3> +6,

W @ Wf . w+\ .E,> 3 ? w ? 4> +7,

P @ o+\>U>D,> ot A 3> o- ? 3> 3 ? o� ? 4> +8,

D � �N .P .E@U> +9,

J.E @ W . bP . +4@U, bE> +:,

zkhuh \ lv rxwsxw/ F lv frqvxpswlrq/ L lv lqyhvwphqw/ J lv jryhuqphqw frqvxpswlrq/ E lv

jryhuqphqw ghew/ W lv wd{hv/ D lv sulydwh zhdowk/ U lv wkh udwh ri lqwhuhvw/ Wf lv wkh h{rjhqrxv

sduw ri wd{hv/ w lv wkh pdujlqdo wd{ udwh/ �N lv wkh fdslwdo vwrfn/ dqg P lv wkh prqh| vxsso|1

Dv xvxdo/ d grw deryh d yduldeohv ghqrwhv wkdw yduldeoh*v wlph udwh ri fkdqjh/ l1h1 bP � gP@gw

dqg bE � gE@gw1

+d, Lqwhusuhw wkh htxdwlrqv ri wkh prgho1

+e, Lq wkh errn zh ghulyh uhgxfhg0irup h{suhvvlrqv iru rxwsxw dqg wkh qrplqdo lqwhuhvw udwh

zklfk zh zulwh khuh lq vkruw0kdqg qrwdwlrq dv \ @ DG+E>P>J, dqg U @ K+E>P>J,1

Gudz LV0OP vw|oh gldjudpv wr prwlydwh wkh vljqv ri DG�/ DG� / DGC/ K�/ K� dqg

KC1 H{sodlq wkh lqwxlwlrq ehklqg |rxu uhvxowv1

+f, Frpsxwh wkh �edodqfhg0exgjhw� rxwsxw pxowlsolhu iru wkh fdvh lq zklfk wkh dgglwlrqdo

jryhuqphqw frqvxpswlrq lv �qdqfhg e| phdqv ri dgglwlrqdo wd{hv1 Dvvxph wkdw wkh

jryhuqphqw dgmxvwv Wf lq rughu wr hqvxuh wkdw gJ @ gW 1 Vkrz wkdw wkh uhtxluhg fkdqjh

lq Wf vdwlv�hv 3 ? gWf@gJ ? 41 H{sodlq |rxu uhvxowv judsklfdoo|1

+g, Lv wkh pxowlsolhu rewdlqhg lq sduw +f, odujhu ru vpdoohu wkdq wkh Kddyhopr pxowlsolhu

ghulyhg lq txhvwlrq 4+f, ri Fkdswhu 41 H{sodlq dq| gl�huhqfhv1

Txhvwlrq 7

Frqvlghu wkh iroorzlqj vkruw0uxq g|qdplfv lq wkh forvhg0hfrqrp| LV0OP prgho1 Lw lv dvvxphg

wkdw wkh sulfh ohyho lv �{hg dqg +iru frqyhqlhqfh, kdv ehhq qrupdol}hg wr xqlw| +S @ 4,=

bU @ !� ^o+\>U,�P ` > !� A 3> +4,

b\ @ !2 ^F+\ � W , . L+U, .J� \ ` > !2 A 3> +5,

zkhuh \ lv rxwsxw/ U lv wkh lqwhuhvw udwh/ P lv wkh prqh| vwrfn/ F lv frqvxpswlrq/ W lv wd{hv/

L lv lqyhvwphqw/ dqg J lv jryhuqphqw frqvxpswlrq1 Dv xvxdo/ d grw deryh d yduldeohv ghqrwhv

wkdw yduldeoh*v wlph udwh ri fkdqjh/ l1h1 bU � gU@gw dqg b\ � g\@gw1
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+d, Lqwhusuhw wkhvh htxdwlrqv1

+e, Fdq |rx vd| vrphwklqj derxw wkh uhodwlyh vshhgv ri dgmxvwphqw lq wkh jrrgv dqg �qdq0

fldo pdunhwvB

+f, Xvh d wzr0glphqvlrqdo skdvh gldjudp lq rughu wr ghulyh wkh vwdelolw| surshuwlhv ri wklv

prgho dqg wkh txdolwdwlyh qdwxuh ri wkh wudqvlhqw dgmxvwphqw sdwkv iru rxwsxw dqg wkh

lqwhuhvw udwh dvvrfldwhg zlwk d �vfdo h{sdqvlrq1

+g, I Ghulyh wkh vwdelolw| frqglwlrq iru wklv prgho pdwkhpdwlfdoo|1

Txhvwlrq 8

Vrph hfrqrplvwv vwuhvv wkh lpsruwdqfh ri Ulfdugldq htxlydohqfh/ l1h1 wkdw erqg �qdqfh ru wd{

�qdqfh ri d jlyhq vwuhdp ri sxeolf vshqglqj lv luuhohydqw iru sulydwh frqvxpswlrq1 Wkh lghd

lv wkdw erqg �qdqfh lv shufhlyhg dv srvwsrqhg wd{dwlrq/ vr wkdw krxvhkrogv vdyh lq rughu wr

surylgh iru ixwxuh wd{dwlrq1 D vlpsoh zd| wr doorz iru wklv lghd lv wr prgli| wkh Eolqghu0Vrorz

prgho dv iroorzv=

F @ F+\ (>D,> 3 ? Ft( ? 4> F� A 3> +4,

\ ( � \ .E � W � bE@U> +5,

P@S @ o+\>U>D,> ot A 3> o- ? 3> 3 ? o� ? 4> +6,

D � �N .P@S> +7,

bP . bE@U @ J.E � W> +8,

W @ Wf . w+\ .E � bE@U,> 3 ? w ? 4> +9,

\ @ F . L+U, .J> L- ? 3> +:,

zkhuh F lv frqvxpswlrq/ \ ( lv glvsrvdeoh lqfrph/ D lv krxvhkrog zhdowk/ \ lv rxwsxw/ E lv

jryhuqphqw ghew/ W lv wd{hv/ U lv wkh lqwhuhvw udwh/ P lv wkh prqh| vwrfn/ S lv wkh �{hg sulfh

ohyho/ �N lv wkh fdslwdo vwrfn/ J lv jryhuqphqw frqvxpswlrq/ Wf lv wkh oxps0vxp wd{/ w lv wkh

pdujlqdo wd{/ dqg L lv lqyhvwphqw1 Dv xvxdo/ d grw deryh d yduldeohv ghqrwhv wkdw yduldeoh*v

wlph udwh ri fkdqjh/ l1h1 bP � gP@gw dqg bE � gE@gw1

+d, Lqwhusuhw wkh frqvxpswlrq ixqfwlrq dqg wkh gh�qlwlrq ri sulydwh zhdowk/ D1 Zk| grhv

wklv prgl�fdwlrq qrw dowhu wkh frqfoxvlrqv uhjduglqj prqh| �qdqflqjB

+e, Vkrz wkdw xqghu erqg �qdqflqj glvsrvdeoh lqfrph lv vlpso| lqfrph plqxv jryhuqphqw

vshqglqj dqg wkxv ghprqvwudwh wkdw sulydwh frqvxpswlrq ulvhv rqo| zlwk lqfrph plqxv

jryhuqphqw vshqglqj1

+f, Vkrz wkdw d ghew0�qdqfhg dqg d wd{0�qdqfhg ulvh lq sxeolf vshqglqj kdyh lghqwlfdo

h�hfwv rq rxwsxw/ frqvxpswlrq dqg wkh lqwhuhvw udwh dqg/ ixuwkhupruh/ wkdw wkh vkruw0

uxq dqg orqj0uxq h�hfwv frlqflgh1
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+g, Vkrz wkdw wkh jryhuqphqw ghew h{sorghv xqohvv wd{hv ulvh vwurqjo| hqrxjk zlwk jryhuq0

phqw ghew +ru sxeolf vshqglqj lv fxw edfn vhyhuho| hqrxjk dv jryhuqphqw ghew h{sorghv,1

Txhvwlrq 9

Frqvlghu d Eolqghu0Vrorz prgho ri d vpdoo rshq hfrqrp| zlwk dq lqwhjudwhg fdslwdo pdunhw1

Dvvxph wkdw wkh sulfh ohyho lv �{hg dqg kdv ehhq qrupdol}hg wr xqlw| +S @ 4,=

F @ F+\ (>D,> 3 ? Ft ( ? 4> F� A 3> +4,

\ ( � \ .E . I � W> +5,

W @ Wf . w+\ .E . I ,> 3 ? w ? 4> +6,

P @ o+\>U>D,> ot A 3> o- ? 3> 3 ? o� ? 4> +7,

D � �N .P . +E . I ,@U> +8,

U @ UW> +9,

bE@U @ J.E � W � bP> +:,

bI@U @ I . ^\ �F � L+U,�J` > L- ? 3> +;,

zkhuh F lv frqvxpswlrq/ \ ( lv glvsrvdeoh lqfrph/ D lv zhdowk/ \ lv rxwsxw/ E lv jryhuqphqw

erqgv/ I ghqrwhv qhw iruhljq dvvhw kroglqjv ri wkh frxqwu|/ W lv wd{hv/ w lv wkh pdujlqdo wd{

udwh/ P lv wkh prqh| vxsso|/ U lv wkh grphvwlf lqwhuhvw udwh/ �N lv wkh �{hg fdslwdo vwrfn/ UW

lv wkh zruog lqwhuhvw udwh/ J lv jryhuqphqw frqvxpswlrq/ dqg L lv lqyhvwphqw1

+d, Lqwhusuhw wkh htxdwlrqv ri wklv prgho1 Zkdw duh wkh hqgrjhqrxv yduldeohvB Zkdw duh

wkh h{rjhqrxv yduldeohvB

+e, Fdq |rx vd| vrphwklqj derxw wkh h�hfwlyhqhvv ri �vfdo srolf| dqg vwdelolw| xqghu prqh|

�qdqfhB Vkrz wkdw o� A UWot lv d vx!flhqw vwdelolw| frqglwlrq1

+f, Fdq |rx vd| vrphwklqj derxw wkh h�hfwlyhqhvv ri �vfdo srolf| dqg vwdelolw| xqghu erqg

�qdqfhB

Txhvwlrq :

Frqvlghu wkh iroorzlqj prqhwdulvw prgho zlwk dgdswlyh h{shfwdwlrqv=

Py @ S\> y A 3> +4,

� @ !+\ � \ W, . �e> ! A 3> +5,

b�e @ �+� � �e,> � A 3> +6,

� � bP@P> +7,
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zkhuhP lv wkh prqh| vxsso|/ y lv wkh yhorflw| ri flufxodwlrq ri wkh prqh| vxsso| +d frqvwdqw,/

S lv wkh sulfh ohyho/ \ lv rxwsxw/ � lv wkh dfwxdo lq dwlrq udwh +� � bS@S ,/ \ W lv ixoo hpsor|phqw

rxwsxw/ �e lv h{shfwhg lq dwlrq/ dqg � lv wkh jurzwk udwh lq wkh prqh| vxsso|1

+d, Lqwhusuhw wkhvh htxdwlrqv1 Zkdw duh wkh h{rjhqrxv dqg zkdw duh wkh hqgrjhqrxv ydul0

deohvB

+e, Vkrz wkdw wkh uhgxfhg irup ri wklv prgho lv jlyhq e|=

b\ @\ @ �� �e � !+\ � \ W,> +8,

b�e @ �!+\ � \ W,= +9,

+f, Ghprqvwudwh pdwkhpdwlfdoo| wkh vwdelolw| ri wklv prgho +l1h1 suryh wkdw wkh wzr hljhq0

ydoxhv kdyh qhjdwlyh uhdo sduwv,1

+g, Xvh d skdvh gldjudp wr ghulyh wkh wudqvlhqw dqg vwhdg|0vwdwh h�hfwv rq rxwsxw dqg

lq dwlrq ri d prqhwdu| glvlq dwlrq +d fxw lq wkh prqhwdu| jurzwk udwh �,1

Txhvwlrq ;

Frqvlghu wkh iroorzlqj orj0olqhdu pdfurhfrqrplf prgho ri d forvhg hfrqrp| ihdwxulqj dgdswlyh

h{shfwdwlrqv=

| @ �+p� s, . #�e . �j> � A 3> # A 3> � A 3> +4,

� @ � +| � |W, . �e> � A 3> +5,

b�e @ � +� � �e, > � A 3> +6,

zkhuh | lv rxwsxw/ p lv wkh prqh| vxsso|/ s lv wkh sulfh ohyho/ �e lv h{shfwhg lq dwlrq/ j lv

dq lqgh{ iru �vfdo srolf|/ � � bs lv dfwxdo lq dwlrq/ dqg |W lv ixoo hpsor|phqw rxwsxw1 Doo

yduldeohv duh phdvxuhg lq orjdulwkpv dqg d grw deryh d yduldeoh ghqrwhv wkdw yduldeoh*v wlph

udwh ri fkdqjh1 Wkh hqgrjhqrxv yduldeohv duh |/ s/ dqg �e1 Wkh h{rjhqrxv yduldeohv duh j/

p/ dqg |W1 Doo sdudphwhuv dv zhoo dv |W duh dvvxphg wr eh frqvwdqw ryhu wlph1 Wkh udwh ri

qrplqdo prqh| jurzwk lv gh�qhg dv � � bp1

+d, Lqwhusuhw wkh htxdwlrqv ri wkh prgho1

+e, Vkrz wkdw lq wkh vkruw uxq +iru d jlyhq h{shfwhg lq dwlrq udwh, wkh prgho kdv Nh|qhvldq

ihdwxuhv zklovw lw kdv fodvvlfdo ihdwxuhv lq wkh orqj uxq +zlwk d yduldeoh h{shfwhg lq dwlrq

udwh,1

+f, Lqyhvwljdwh wkh vwdelolw| surshuwlhv ri wkh prgho e| ghulylqj d v|vwhp ri gl�huhqwldo

htxdwlrqv lq �e dqg |1 Zk| lv wkh prgho qrw dxwrpdwlfdoo| vwdeoh iru doo sdudphwhu

ydoxhv/ dv zdv wkh fdvh iru wkh prqhwdulvw prgho ri txhvwlrq ;B
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+g, Ghulyh wkh lpsdfw/ wudqvlwlrqdo/ dqg orqj0uxq h�hfwv rq rxwsxw/ wkh sulfh ohyho/ dfwxdo

lq dwlrq/ dqg h{shfwhg lq dwlrq/ ri dq lqfuhdvh lq wkh prqh| jurzwk udwh1 Dvvxph wkdw

wkh sdudphwhuv vdwlvi| �+� � #�,2 A 7��1

+h, Ghulyh wkh lpsdfw/ wudqvlwlrqdo/ dqg orqj0uxq h�hfwv rq rxwsxw/ wkh sulfh ohyho/ dfwxdo

lq dwlrq/ dqg h{shfwhg lq dwlrq/ ri dq lqfuhdvh lq wkh lqgh{ ri �vfdo srolf|1 Klqw= gr

qrw irujhw wkdw wkh �vfdo lpsxovh fdxvhv d srvlwlyh lpsdfw h�hfw rq rxwsxw$ Pdnh wkh

vdph dvvxpswlrq dv lq sduw +g,1

Txhvwlrq < I

^Vdpxhovrq +4<6<,` Frqvlghu wkh Vdpxhovrq0Kdqvhq glvfuhwh0wlph yduldqw ri wkh pxowlsolhu0

dffhohudwru prgho=

\| @ F| . L| .J> +4,

F| @ f\|3�> 3 ? f ? 4> +5,

L| @ y+F| �F|3�,> y A 3> +6,

zkhuh \| lv rxwsxw/ F| lv frqvxpswlrq/ L| lv lqyhvwphqw/ J lv +wlph0lqyduldqw, jryhuqphqw

frqvxpswlrq/ f lv wkh pdujlqdo surshqvlw| wr frqvxph/ dqg y lv wkh lqyhvwphqw dffhohudwlrq

frh!flhqw +yf lv wkxv wkh ghvluhg fdslwdo0rxwsxw udwlr,1

+d, Lqwhusuhw wkh htxdwlrqv ri wkh prgho1

+e, Gh�qh wkh pdujlqdo surshqvlw| wr vdyh dv v � +4� f,1 Vkrz wkdw wkh dgmxvwphqw sdwk

lq rxwsxw diwhu/ vd|/ d ulvh lq sxeolf vshqglqj fdq eh fkdudfwhul}hg e|=

L y � �3
I
r

�n
I
r

vwdeoh prqrwrqlf dgmxvwphqw

LL �3
I
r

�n
I
r
? y ? �

�3r vwdeoh f|folfdo dgmxvwphqw

LLL �

�3r ? y ? �n
I
r

�3
I
r

h{sorvlyh rvfloodwlrqv

LY y � �n
I
r

�3
I
r

vwhdg|/ prqrwrqlf h{sorvlrq

Looxvwudwh |rxu dqvzhuv e| frqvwuxfwlqj d gldjudp zlwk y rq wkh krul}rqwdo d{lv dqg f

rq wkh yhuwlfdo d{lv glvsod|lqj wkh ydulrxv txdolwdwlyh prghv ri g|qdplf dgmxvwphqw1

Txhvwlrq 43 I

^Dxwrpdwlf vwdelol}hu1 Edvhg rq Vfduwk +4<;;/ s1 4<3,` Frqvlghu wkh iroorzlqj Nh|qhvldq

Furvv prgho irupxodwhg lq glvfuhwh wlph1

\| @ F| . L| . �J> +4,

F| @ f+4� w,\|> 3 ? f ? 4> 3 ? w ? 4> +5,

L| @ �L . y\|3� . X|> 3 ? y ? 4� f+4� w,> +6,



; Khlmgud dqg ydq ghu Sorhj= Irxqgdwlrqv ri Prghuq Pdfurhfrqrplfv

zkhuh \| lv rxwsxw/ F| lv frqvxpswlrq/ L| lv lqyhvwphqw/ �J lv h{rjhqrxv jryhuqphqw frqvxps0

wlrq/ f lv wkh pdujlqdo surshqvlw| wr frqvxph/ w lv wkh wd{ udwh/ �L lv wkh h{rjhqrxv sduw ri

lqyhvwphqw/ dqg X| lv d vwrfkdvwlf whup1 Lw lv dvvxphg wkdw X| lv glvwulexwhg qrupdoo| zlwk

phdq }hur dqg yduldqfh �2 +l1h1 X| � Q+3> �2, lq wkh qrwdwlrq ri Fkdswhu 6, dqg wkdw lw

ihdwxuhv qr dxwrfruuhodwlrq1

+d, Lqwhusuhw wkh htxdwlrqv ri wkh prgho1

+e, Frpsxwh wkh dv|pswrwlf yduldqfhv ri rxwsxw/ frqvxpswlrq/ dqg lqyhvwphqw1 +Vhh wkh

Lqwhuph}}r rq wkh dv|pswrwlf yduldqfh lq Fkdswhu 6 li |rx duh xqidploldu zlwk wkh

frqfhsw,1 Ghqrwh wkhvh dv|pswrwlf yduldqfhv e|/ uhvshfwlyho|/ �2
t
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+f, Grhv wkh wd{ v|vwhp dfw dv dq dxwrpdwlf vwdelol}hu lq wklv prghoB H{sodlq erwk irupdoo|

dqg lqwxlwlyho|1

Uhihuhqfhv

Vdpxhovrq/ S1 D1 +4<6<,1 Lqwhudfwlrqv ehwzhhq wkh pxowlsolhu dqdo|vlv dqg wkh sulqflsoh ri

dffhohudwlrq1 Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ 54=:8�:;1

Vfduwk/ Z1 P1 +4<;;,1 Pdfurhfrqrplfv= Dq Lqwurgxfwlrq wr Dgydqfhg Phwkrgv1 Kdufrxuw

Eudfh Mrydqrylfk/ Wrurqwr1


