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41 Ohw �E%c +c w� eh gl�huhqwldeoh dqg zhoo0ehkdyhg/ dqg vxssrvh wkdw �2 	 f�

+d, Vkrz wkdw li ��*m�2m lv qrqghfuhdvlqj lq w +wkh Vshqfh0Pluuohhv vlqjoh furvvlqj surshuw|
krogv,c wkhq iru dq| | G ? $ ?c �E%c |E%�c w� vdwlv�hv vlqjoh furvvlqj ri lqfuhphqwdo uhwxuqv
lq E%( w�1 Looxvwudwh wklv zlwk d gldjudp1

+e, Vxssrvh ��*m�2m lv vwulfwo| lqfuhdvlqj lq w� Vkrz wkdw li | lv gl�huhqwldeoh dqg wkhuh lv dq
lqwhulru rswlpdo fkrlfh ri % iru hdfk wc wkh rswlpdo fkrlfh ri % lv vwulfwo| lqfuhdvlqj1 +\rx
pd| dsso| wkh frpsdudwlyh vwdwlfv wkhruhp wr hvwdeolvk zhdn prqrwrqlflw|,1

51 Frqvlghu wkh q0w|sh vfuhhqlqj prgho ghvfulehg lq fodvv1

+d, Vkrz wkdw doo ri wkh LF frqvwudlqwv krog/ li dqg rqo| li XOLF+�, dqg GOLF+�, krog iru doo
�1

+e, Vkrz wkdw zkhq wkh sulqflsdo fkrrvhv wkh rswlpdo frqwudfw/ rqo| wkh GOLF frqvwudlqwv
dqg wkh orzhvw w|sh*v LU frqvwudlqw zloo elqg1

+f, Ghvfuleh krz +e, fdq eh xvhg wr vkrz wkdw wkhuh lv �qr glvwruwlrq dw wkh wrs1�

61 Wkh jryhuqphqw zlvkhv wr surfxuh lqsxwv1 Vxssrvh wkdw d �up kdv pdujlqdo frvw ri surgxfwlrq
htxdo wr wc zklfk lv gudzq iurp d glvwulexwlrq 8 Ew� zlwk vxssruw dwc7wo dqg ghqvlw| sEw� : f�
Wkh �up kdv txdvlolqhdu suhihuhqfhv |�^wc zkhuh | lv wkh sd|phqw iurp wkh jryhuqphqw1 Wkh

jryhuqphqw*v sd|r� lv �E^� � |c zkhuh � lv vwulfwo| lqfuhdvlqj dqg frqfdyh/ dqg lw r�huv dq

lqfhqwlyh0frpsdwleoh phqx i^Ew�c |Ew�j +qrw qhfhvvdulo| dq rswlpdo frqwudfw/ mxvw dq LF rqh,�
Wkh uhvhuydwlrq xwlolw| ri wkh �up lv 31

+d, Krz grhv ^ fkdqjh zlwk wc txdolwdwlyho|B

+e, Ghulyh dq h{suhvvlrq iru wkh �up*v lqgluhfw xwlolw| dv d ixqfwlrq ri wkh txdqwlw| dqg
wudqvihu r�huhg wr wkh kljk0frvw w|sh 7w/ dqg wkh txdqwlw| vfkhgxoh ^Ew�( |rxu h{suhvvlrq
vkrxog qrw ghshqg rq dq| wudqvihu h{fhsw wkdw r�huhg wr wkh kljk0frvw w|sh�

+f, Zk| grhv lw pdnh vhqvh wr zulwh wklv h{suhvvlrq dv d ixqfwlrq ri wkh kljk0frvw w|sh*v
xwlolw|/ li zh sodq wr vwxg| wkh sulqflsdo*v rswlpdo frqwudfwlqj sureohpB Lq |rxu dqvzhu/
uhihu wr d 50 ru 60w|sh yduldqw ri wklv prgho/ dqg glvfxvv zklfk lqfhqwlyh frqvwudlqwv zloo
eh elqglqj lq wkh sulqflsdo*v sureohp1 Zkdw lv gl�huhqw derxw wklv prgho dqg wkh prgho
zh glvfxvvhg lq fodvvB

+g, Xvlqj |rxu h{suhvvlrq dqg wkh gluhfw gh�qlwlrq ri wkh djhqw*v xwlolw|/ ghulyh dq h{suhvvlrq
iru wkh wudqvihu |Ew� dv d ixqfwlrq ri ^Ew�� Krz grhv | fkdqjh zlwk wc txdolwdwlyho|B Yhuli|
wkdw |rxu dqdo|vlv lv frqvlvwhqw zlwk wkh �uvw0rughu frqglwlrqv iru wuxwkixo uhsruwlqj/
dvvxplqj wkdw wkh uhohydqw ixqfwlrqv duh gl�huhqwldeoh1
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+h, Vxssrvh wkdw wkh sulqflsdo frpsduhv wzr LF frqwudfwv/ ^Ew� dqg �̂Ew�c zkhuh ^Ew� ' �̂Ew�
rq w 	 % dqg ^Ew� n 5 ' �̂Ew� rq w � %� Krz gr wkh wzr vfkhphv frpsduh lq whupv ri
wkh h{shfwhg ydoxh ri wkh vrfldo vxusoxvB Wkh h{shfwhg ydoxh ri wkh djhqw*v xwlolw| +xvh
|rxu h{suhvvlrqv iurp deryh wr lqfrusrudwh wkh frqvhtxhqfhv ri lqfhqwlyh frpsdwlelolw|,B
Frpsduh wkh h{suhvvlrqv iru vrfldo vxusoxv dqg wkh djhqw*v xwlolw|/ dqg h{dplqh wkh
frpsdulvrq vhsdudwho| iru wkh hyhqwv w 	 % dqg w � %�

+i, Zkdw lv d vx!flhqw frqglwlrq iru �̂Ew� wr jhqhudwh pruh h{shfwhg vrfldo vxusoxv wkdq
^Ew�B Zkdw lv d vx!flhqw frqglwlrq iru �̂Ew� wr eulqj wkh sulqflsdo pruh h{shfwhg xwlolw|
wkdq ^Ew�q +Uhfdoo wkdw wkh sulqflsdo*v h{shfwhg xwlolw| lv wkh gl�huhqfh ehwzhhq wkh
vrfldo vxusoxv dqg wkh djhqw*v h{shfwhg xwlolw|,1 Frpsduh wkh wzr uhvxowv/ dqg fduhixoo|
lqwhusuhw wkhp1 Zk| grhv wkh sulqflsdo*v ehqh�w gl�hu iurp wkh vrfldo rqhB Lqwhusuhw
wkh sulqflsdo*v wudghr� lq whupv ri uhqwv1

71 +Ixghqehuj0Wluroh ^4<<5/ H{huflvh :181`, Frqvlghu wkh iroorzlqj lqvxudqfh prgho zlwk dgyhuvh
vhohfwlrq1 Wkh lqvxuhh fdq kdyh d orz suredelolw| ri dfflghqw +w, ru d kljk rqh +w : w,/ zlwk
suredelolwlhv R dqg R/ uhvshfwlyho|1 Wkh lqvxuhh nqrzv klv suredelolw| ri dfflghqw/ exw wkh
lqvxudqfh frpsdq| +zklfk lv d prqrsrolvw dqg zklfk r�huv d phqx ri frqwudfwv, grhv qrw1
Wkh lqvxuhh kdv remhfwlyh ixqfwlrq

L E`�c`2c w� ' E�� w��E`�� n w�E`2�c

zkhuh `� dqg `2 duh klv qhw lqfrphv lq vwdwhv ri qdwxuh 4 +qr dfflghqw, dqg 5 +dfflghqw,
dqg � lv klv yrq Qhxpdqq0Prujhqvwhuq xwlolw| ixqfwlrq +�� : fc ��� 	 f,1 Zlwk `f ghqrwlqj
wkh lqvxuhh*v lqlwldo zhdowk dqg ( wkh +prqhwdu|, gdpdjh lq fdvh ri dfflghqw/ wkh ulvn0qhxwudo
lqvxuhu*v h{shfwhg xwlolw| lv

T E`�c`2c w� ' E�� w�E`f �`�� n wE`f �( �`2��

+d, Jlyh d gldjudppdwlf ghvfulswlrq ri wkh rswlpdo wzr0frqwudfw phqx iru wkh lqvxudqfh
prqrsrolvw1 Lq sduwlfxodu/ gudz wkh vwdwxv0txr +qr0frqwudfw, srlqw lq wkh E`�c`2, vsdfh/
dqg lqgl�huhqfh fxuyhv fruuhvsrqglqj wr wkh wzr w|shv iru erwk wkh lqvxuhh dqg wkh
lqvxuhu1 Vkrz wkdw wkh elqglqj LF frqvwudlqw lv wkdw wkh kljk0ulvn lqvxuhh zrxog qrw
zdqw wr plplf wkh orz0ulvn lqvxuhh/ dqg wkdw wkh kljk0ulvn lqvxuhh jhwv ixoo lqvxudqfh
E` � ' ` 2,1 Dujxh lqirupdoo| wkdw wkh kljk0ulvn lqvxuhh pd| ru pd| qrw jhw d uhqw
+ghshqglqj rq wkh suredelolw| R, / dqg wkdw kh jhwv d uhqw li vrph lqvxudqfh lv jlyhq wr
wkh orz0ulvn lqvxuhh1

+e, Shuirup wkh vdph dqdo|vlv dv lq txhvwlrq +d,/ exw xvh dojheud1 Klqwv= Xvh txhvwlrq +d,
wr jxhvv zklfk frqvwudlqwv duh elqglqj +ljqruh wkh rwkhuv dqg fkhfn wkhp odwhu,> ohw K
ghqrwh wkh lqyhuvh ixqfwlrq ri wkh lqvxuhh*v YQP xwlolw| ixqfwlrq �1 Ghvfuleh d phqx dv
iEL�c L2�c EL�c L2�jczkhuh L � lv wkh orz0w|sh*v qxpehu ri xwlov lq vwdwh 4/ hwf1 Qrwlfh
wkdw wkh prqrsro|*v remhfwlyh lv frqfdyh lq wkhvh xwlolw| ohyhov dqg wkh frqvwudlqwv duh
olqhdu1 Vroyh wkh prqrsro|*v surjudp1 +Iru wkh dqvzhu/ vhh Vwljolw} ^4<::`,1
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