
Ohduqlqj dqg H{shfwdwlrqv lq Pdfurhfrqrplfv
Sureohpv iru Fkdswhu ;

41 Frqvlghu wkh edvlf olqhdu xqlyduldwh prgho ri Fkdswhu ;/ Vhfwlrq 5

+| ' k n qf.
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+l, Xvlqj wkh phwkrg ri xqghwhuplqhg frh!flhqwv/ l1h1 wu|lqj vroxwlrqv ri wkh irup

+| ' @n K+|3� n �| n S�|3� n _0|3�c

zkhuh 0| lv dq duelwudu| pduwlqjdoh gl�huhqfh vhtxhqfh/ vkrz wkdw htxdwlrqv +;16, dqg
+;17, duh rewdlqhg xqghu udwlrqdo h{shfwdwlrqv1
+ll, Lqwurgxfh dq dgglwlrqdo odj rq +| lq wkh jxhvvhg irup/ l1h1

+| ' @n K+|3� n e+|32 n �| n S�|3� n _0|3�c

Vkrz wkdw lq dq UHH e ' f/ wkdw lv/ lqfoxglqj kljkhu rughu odjv grhv qrw hqodujh wkh
vhw ri vroxwlrqv1

51 Frqvlghu wkh ryhuodsslqj zdjh0frqwudfw prgho +H{dpsoh 6 ri Fkdswhu ;/ Vhfwlrq 8,1
Vkrz wkdw wkh prgho lv vdggoh0srlqw vwdeoh dqg wkdw wkh vwdwlrqdu| PVY vroxwlrq lv
H0vwdeoh1

61 Frqvlghu wkh Fdjdq prgho zlwk srolf| ihhgedfn +vhh H{dpsoh ; ri Fkdswhu ;/ Vhfwlrq
9,1
+l, Vkrz wkdw wkh prgho kdv wzr �-E�� vroxwlrqv/ surylghg wkh sdudphwhuv vdwlvi|
dssursuldwh uhvwulfwlrqv1 Ghulyh wkh H0vwdelolw| frqglwlrqv iru dq �-E�� vroxwlrq xqghu
wkh dvvxpswlrq wkdw wkh wlph | lqirupdwlrq vhw lqfoxghv R| dv zhoo dv wkh h{rjhqrxv
yduldeohv gdwhg |1
+ll, Dvvxph wkh qxphulfdo ydoxh � ' f�D dqg frqvlghu wzr dowhuqdwlyh ydoxhv iru wkh
srolf| ihhgedfn sdudphwhu _ ' f�2 ru f�b1 Lv wkhuh dq H0vwdeoh vroxwlrq iru hdfk ri
wkhvh wzr fdvhvB

71 Frqvlghu wkh xqlyduldwh prgho

+| ' k n B+|3� n q.W

|3�+|n� n �|c

zkhuh �| lv zklwh qrlvh1

+l, Frqvlghu PVY +plqlpdo vwdwh yduldeoh, udwlrqdo h{shfwdwlrqv vroxwlrqv ri wkh DU+4,
irup

+| ' @n K+|3� n �|�

Dvvxplqj dq dssursuldwh frqglwlrq lv phw/ vkrz wkdw wkhuh h{lvw +jhqhulfdoo|, wzr vxfk
vroxwlrqv dqg vroyh iru wkh UH ydoxhv ri @ dqg K1

+ll, Zkdw duh wkh frqglwlrqv iru H0vwdelolw| ri dq DU+4, vroxwlrqB Fdq erwk vroxwlrqv
eh H0vwdeohB
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+lll, Dqwlflsdwlqj Fkdswhu </ wkh H0vwdelolw| frqglwlrqv frpsxwhg lq +ll, duh fdoohg �zhdn
H0vwdelolw|� frqglwlrqv1 Vxssrvh wkdw wkh shufhlyhg odz ri prwlrq lv ryhusdudphwhul}hg
dv dq DU+5, surfhvv/ l1h1 dv

+| ' @ n K+|3� n S+|32 n �|�

Li E7@c7K� lv dq UH DU+4, vroxwlrq/ wklv fdq eh ylhzhg dv dq DU+5, vroxwlrq zlwk S ' f1
Frpsxwh wkh W0pds iurp wkh SOP E@c Kc S� wr wkh DOP A E@c Kc S� dqg fruuhvsrqglqj
H0vwdelolw| frqglwlrqv iru wkh DU+4, vroxwlrqv1 Wkhvh frqglwlrqv duh fdoohg �vwurqj
H0vwdelolw| frqglwlrqv1� Lq wklv prgho/ lv d zhdno| H0vwdeoh DU+4, vroxwlrq qhfhvvdulo|
vwurqjo| H0vwdeohB

81 Vxssrvh

+| ' q.W
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�| ' 4��|3� n 42�|32 n �|c

zkhuh �| lv zklwh qrlvh1

+l, Ilqg wkh PVY udwlrqdo h{shfwdwlrqv vroxwlrq ri wkh irup

+| ' @�| n K�|3��

+ll, Rewdlq wkh H0vwdelolw| frqglwlrqv iru wklv vroxwlrq1 +Qrwh= wkh urrwv ri d 2 � 2
pdwul{ kdyh qhjdwlyh uhdo sduwv li lwv wudfh lv qhjdwlyh dqg ghwhuplqdqw lv srvlwlyh,1
Vkrz wkhvh frqglwlrqv duh vdwlv�hg li mqm lv vpdoo hqrxjk1

91 Frqvlghu wkh prgho

+| ' k n qf.
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W

|3�+|n2 n �| n V�|3�c

zkhuh �| lv d zklwh qrlvh glvwxuedqfh dqg �| lv dq revhuydeoh ��_ udqgrp yduldeoh zlwk
phdq .E�|� ' >1

+l, Xvlqj wkh phwkrg ri xqghwhuplqhg frh!flhqwv/ �qg wkh PVY +plqlpxp vwdwh
yduldeoh, udwlrqdo h{shfwdwlrqv vroxwlrq ri wkh irup

+| ' @n K�|3� n �|�

Wkdw lv/ �qg wkh ydoxhv E7@c7K� zklfk jhqhudwh dq UHH1

+ll, Iru wkh SOP +shufhlyhg odz ri prwlrq, ri wkh irup jlyhq lq +l, jlyh wkh pds A E@c K�
iurp wkh SOP wr wkh DOP +dfwxdo odz ri prwlrq, dqg rewdlq wkh fruuhvsrqglqj H0
vwdelolw| frqglwlrqv1

+lll, Frqvlghu qrz uhdo wlph ohduqlqj lq zklfk djhqwv hvwlpdwh wkh frh!flhqwv ri wkhlu
iruhfdvw ixqfwlrq1 Vxssrvh wkdw djhqwv hvwlpdwh wkh prgho +| ' @ n K�|3� n �| xvlqj
ohdvw vtxduhv�Zulwh grzq wkh htxdwlrqv wkdw gh�qh wkh uhfxuvlyh g|qdplf v|vwhp xqghu
ohdvw vtxduhv ohduqlqj1 Xqghu zkdw frqglwlrqv grhv wkh v|vwhp frqyhujh wr wkh PVY
vroxwlrqB
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:1 Frqvlghu wkh prgho

+| ' k n q.W

|3�+|n� n �|c

zkhuh �| lv zklwh qrlvh1 +\rx vkrxog dvvxph q 9' �,1

+l, Ilqg wkh PVY vroxwlrq/ zklfk wdnhv wkh irup +| ' @ n �|1 Xvh wkh phwkrg ri
xqghwhuplqhg frh!flhqwv wr vkrz wkdw wkhuh lv dovr dq UH vroxwlrq ri wkh irup

+| ' @n K+|3� n �|c

zkhuh K 9' f�

+ll, Iru SOPv ri wkh irup +| ' @ n K+|3� n �|c jlyh wkh pds iurp wkh SOP wr wkh
DOP dqg rewdlq wkh fruuhvsrqglqj H0vwdelolw| frqglwlrqv iru dq UH vroxwlrq E7@c7K�1
Zkdw gr wkhvh lpso| derxw wkh H0vwdelolw| ri wkh PVY vroxwlrq dqg ri wkh vroxwlrq
+| ' @ n K+|3� n �| zlwk K 9' f
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