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41 +Ghgxfwleohv, Frqvlghu wkh fdvh ri dxwrpreloh lqvxudqfh zkhuh dq djhqw*v h�ruw d�hfwv wkh
glvwulexwlrq ri wkh dfflghqw frvw/ %1 Ohw rE%� eh wkh frqvxpswlrq ri wkh djhqw/ qhw ri wkh
frvw ri wkh dfflghqw/ vr wkdw wkh djhqw*v sd|r� lv �ErE%��� SEe�1 Wkh sulqflsdo wkhq uhfhlyhv

�% � rE%�� Krzhyhu/ dvvxph wkdw wkh glvwulexwlrq ri % kdv dq dwrp dw % ' f1 Vshfl�fdoo|/

sEfc e� ' ��REe�c dqg s E%c e� ' REe�}E%� ;% : f� Khuhc REe� : f lv wkh suredelolw| ri dfflghqw
zkhq h�ruw lv e( R lv ghfuhdvlqj dqg frqyh{1 Ghwhuplqh li wkh dssursuldwh irup ri POUS lv
vdwlv�hg dqg ghvfuleh wkh rswlpdo dxwrpreloh lqvxudqfh srolf|1

51 +Olplwhg Oldelolw|,1 Frqvlghu d vwdqgdug prudo kd}dug sureohp zlwk wkh iroorzlqj vshfldo
ihdwxuhv=
Wkh Sulqflsdo dqg wkh djhqw duh erwk ulvn qhxwudo1 Ohw % eh wkh revhuyhg rxwsxw/ e eh wkh
djhqw*v xqrevhuyhg lqsxw dqg rE%� wkh sd|phqw wr wkh djhqw1 Wkhq wkh wzr sduwlhv hydoxdwh
wkhlu �qdo xwlolw| dffruglqj wr wkh ��� xwlolw| ixqfwlrqv=
Sulqflsdo= %� rE%�
Djhqw= rE%� � SEe�
zkhuh S lv d vwulfwo| lqfuhdvlqj ixqfwlrq ri h�ruw/ dqg rE%� � f iru doo %1 Zh dvvxph wkdw wklv
frqvwudlqw dovr jxdudqwhhv wkdw wkh djhqw lv zloolqj wr zrun iru wkh sulqflsdo udwkhu wkdq iru
vrphrqh hovh +qr dgglwlrqdo sduwlflsdwlrq frqvwudlqw qhfhvvdu|,1
Rxwsxw fdq wdnh wkuhh ydoxhv= %� ' �c %2 ' 2c %� ' ��

H�ruw fdq wdnh wzr ydoxhv= eu ' f ru eM ' �1 Zh qrupdol}h SEf� ' f�
Wkh suredelolw| ri % jlyhq ec sE% m e�c vdwlv�hv wkh POUS1

+d, Dvvxph wkdw d vhfrqg ehvw vroxwlrq wr wklv sureohp lqgxfhv wkh djhqw wr fkrrvh e ' ��
Vkrz wkdw lq vxfk d vroxwlrq/ rE%�� ' rE%2� ' f dqg rE%�� : f�

+e, Dvvxph qrz wkdw wkh vorsh ri wkh lqfhqwlyh vfkhph lv uhvwulfwhg wr olh ehwzhhq 3 dqg 4/

l1h1 wkdw=
rE%��� rE%��

%� � %�

5 dfc �o ;� : �

+Wklv Dvvxpswlrq fdq eh udwlrqdol}hg e| dujxlqj wkdw wkh djhqw frxog rwkhuzlvh hqjdjh
lq duelwudjh e| iuhh glvsrvdo ru e| xvlqj rzq ixqgv wr errvw uhyhqxhv1, Dvvxph djdlq
wkdw d vhfrqg ehvw vroxwlrq lqgxfhv @ ' �1 Vkrz wkdw lq vxfk d vroxwlrq/ rE%�� ' f dqg

wkdw li rE%2� : fc wkhq rE%��� rE%2� ' ��

61 +FDUD xwlolw| dqg lqfhqwlyh frqwudfwv,1 Frqvlghu wkh vwdqgdug prudo kd}dug prgho glv0
fxvvhg lq fodvv1 Vxssrvh wkdw wkh djhqw*v h�ruw frvw fdq eh phdvxuhg lq prqhwdu| xqlwv/
l1h1 L E�c e� ' L E� � SEe��/ dqg wkdw wkh djhqw kdv frqvwdqw devroxwh ulvn dyhuvlrq/ l1h1
LE�c e� ' � i TE�oE�� SEe���1 +Qrwh wkdw wklv lv d vshfldo fdvh ri d pxolsolfdwlyho| vhsdudeoh
xwlolw| ixqfwlrq1, Vkrz wkh iroorzlqj=

+d, Vxssrvh wkdw +rWE%� / eW� vroyhv wkh sulqflsdo*v surjudp +pd{lpl}lqj sulqflsdo*v h{shfwhg
xwlolw| vxemhfw wr LU dqg LF, zkhq wkh djhqw*v uhvhuydwlrq xwlolw| lv � ' L E��� Vkrz wkdw=
+l, Wkh rswlpdo vhfrqg ehvw dfwlrq lv lqghshqghqw ri �c dqg +ll, Wkh rswlpdo lqfhqwlyh
vfkhph rE%� fdq eh zulwwhq dv rE%� n &/ zkhuh rqo| & ghshqgv rq ��

4



+e, Ghulyh wkh h{suhvvlrq iru wkh fhuwdlqw| htxlydohqw zhdowk zkhq rxwsxw lv glvwulexwhg
qrupdoo| zlwk phdq e dqg yduldqfh j2

c dqg wkh vkdulqj uxoh lv jlyhq e| rE%� ' k%n q�

71 +Djjuhjdwlrq dqg Olqhdulw|, Wklv sureohp dvnv |rx wr �oo lq wkh ghwdlov ri d yhuvlrq ri wkh
�Djjuhjdwlrq dqg Olqhdulw|� prgho glvfxvvhg lq fodvv +edvhg rq Kropvwurp dqg Plojurp/
4<;:,1 Wkh whfkqrorj| lq hdfk shulrg lv lqghshqghqw dqg lghqwlfdo1 Lq hdfk shulrg | ' �c 2
wkh djhqw fkrrvhv wr zrun Ee| ' �� ru wr vklun Ee| ' f�� Wkh rxwfrph %| fdq eh hlwkhu 4 ru

3 zlwk suredelolw| SureE%| ' � m e| ' �� ' ^ dqg Sure E%| ' � m e| ' f� ' R/ zkhuh R 	 ^1

Wkh sulydwh frvw ri zrunlqj lv SEe|� lq shulrg |czlwk S ' SE�� : SEf� ' f� Wkh djhqw*v xwlolw|

lv h{srqhqwldo dqg wdnhv wkh irup

L E�c e�c e2� ' �e
3oE�3

S
|
SEe|��

c

zkhuh � lv wkh sd|phqw iurp wkh sulqflsdo1 Wkh djhqw*v uhvhuydwlrq xwlwol| kdv }hur fhuwdlqw|

htxlydohqw1 Wkh djhqw fdq revhuyh wkh rxwfrph %� lq shulrg 4 ehiruh fkrrvlqj klv vhfrqg

shulrg dfwlrq1 Wkh sulqflsdo*v sd|r� lv
S
%| � �1 Wkh sd|phqw � fdq ghshqg rq erwk

shulrg*v rxwfrphv1

+d, Dvvxph lw lv rswlpdo wr kdyh wkh djhqw zrun lq erwk shulrgv1 Vkrz wkdw wklv fdq eh
lpsohphqwhg dw ohdvw frvw zlwk dq lqfhqwlyh vfkhph ri wkh irup

�E%�c
%2� ' k

[
%| n qc

l1h1/ wkh djhqw lv sdlg wkh qxpehu ri vxffhvvhv wlphv k soxv d �{hg ihh q�

+e, Vkrz wkdw wklv vroxwlrq lv qr orqjhu rswlpdo li wkh djhqw fdqqrw revhuyh klv �uvw shulrg
rxwfrph1 +Wklv lv wkh kdug sduw,1 Zkdw lv wkh lqwxlwlrq ehklqg wklv uhvxowB
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