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ALL 4�U� Lu @ }LL_ �?Ui?|��iq A�i U@ti Lu i iU�|��i t|LU! LT|�L?t

\lvrqj V1 WldqW

Vfkxolfk Vfkrro ri Exvlqhvv/ \run Xqlyhuvlw|/ 7:33 Nhhoh Vwuhhw/ Wrurqwr/ RQ P6M 4S6/ Fdqdgd

Devwudfw

Xvlqj d xwlolw|0pd{lpl}dwlrq iudphzrun/ L vkrz wkdw wkh lqfhqwlyh wr lqfuhdvh vwrfn sulfh grhv

qrw dozd|v lqfuhdvh dv pruh rswlrqv duh judqwhg1 Nhhslqj wkh wrwdo frvw ri klv frpshqvdwlrq �{hg/

judqwlqj pruh rswlrqv fuhdwhv juhdwhu lqfhqwlyhv wr lqfuhdvh vwrfn sulfh rqo| li rswlrq zhdowk grhv

qrw h{fhhg d fhuwdlq iudfwlrq ri wrwdo zhdowk1 Eh|rqg wklv fulwlfdo ohyho/ judqwlqj pruh rswlrqv

dfwxdoo| uhgxfhv lqfhqwlyh h�hfwv dqg ehfrphv frxqwhusurgxfwlyh1 Lq dgglwlrq/ vwrfn rswlrqv dovr

fuhdwh lqfhqwlyh wr uhgxfh +lqfuhdvh, lglrv|qfudwlf +v|vwhpdwlf, ulvn1 Wkhvh lqfhqwlyh h�hfwv duh

vhqvlwlyh wr wkh fkrlfh ri h{huflvh sulfh1

MHO fodvvl�fdwlrq= J44/ J46/ J63/ M66/ P85

Nh|zrugv= H{hfxwlyh vwrfn rswlrqv> H{hfxwlyh frpshqvdwlrq> Lqfhqwlyhv> Ulvn dyhuvlrq> Fhuwdlqw|

htxlydohqw ydoxh

41 Lqwurgxfwlrq

Wkh sdvw ghfdgh kdv zlwqhvvhg d gudpdwlf ulvh lq wkh xvh ri h{hfxwlyh vwrfn rswlrqv e| X1V1

frusrudwlrqv1 Kdoo dqg Pxusk| +5333e, hvwlpdwh wkdw vwrfn rswlrqv uhsuhvhqw dssur{lpdwho| 73(

ri FHR*v wrwdo frpshqvdwlrq iru V)S 833 frpsdqlhv lq 4<<;1 Wkdw lv xs iurp rqo| 58( ri wrwdo

sd| lq 4<<51 Pruh uhfhqwo|/ wkh 5334 dqqxdo vxuyh| ri h{hfxwlyh sd| e| wkh ExvlqhvvZhhn hvwlpdwhv

wkdw rswlrqv dffrxqw iru ;3( ri wrwdo FHR sd|1� Vxfk surolihudwlrq ri vwrfn rswlrqv lv surfodlphg
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wr doljq wkh lqwhuhvw ri h{hfxwlyhv zlwk wkdw ri vkduhkroghuv1 Lv wklv frpprq sudfwlfh ri h{hfxwlyh

frpshqvdwlrq lq wkh ehvw lqwhuhvw ri vkduhkroghuvB2

Lq wklv sdshu/ L dgguhvv wklv lpsruwdqw txhvwlrq e| h{dplqlqj wkh ydoxh dqg lqfhqwlyh h�hfwv ri

vwrfn rswlrqv1 Iroorzlqj sulru uhvhdufk +h1j1/ Odpehuw hw do1/ 4<<4> dqg Kdoo dqg Pxusk|/ 5333d/e,/

L dgrsw wkh fhuwdlqw| htxlydohqw ydoxdwlrq iudphzrun zklfk vwlsxodwhv wkdw wkh ydoxh ri dq rswlrq

lv htxdo wr dq lpphgldwh fdvk sd|phqw wkdw surylghv wkh vdph h{shfwhg xwlolw| dv wkh rswlrq grhv1

Xqolnh suhylrxv uhvhdufk/ krzhyhu/ L lqfrusrudwh dqg prgho wkh h{hfxwlyh*v lqyhvwphqw ghflvlrqv dqg

sruwirolr fkrlfh1 Wkh ghsduwxuh iurp suhylrxv uhvhdufk lv wzr irog1 Iluvw/ wkh h{hfxwlyh pd| lqyhvw

klv xquhvwulfwhg zhdowk +h1j1/ fdvk sd|, iuhho| ehwzhhq wkh pdunhw sruwirolr dqg wkh ulvn0iuhh dvvhw1

Prvw suhylrxv vwxglhv ljqruh wkh h{hfxwlyh*v rxwvlgh lqyhvwphqw rssruwxqlwlhv lq rughu wr irfxv

rq wkh lpsdfw ri klv ulvn dyhuvlrq1� D pruh jhqhudol}hg ydoxdwlrq prgho lv ghyhorshg zkhuh wkh

pdunhw sruwirolr lv lqfrusrudwhg wr surylgh dgglwlrqdo lqyhvwphqw rssruwxqlwlhv iru wkh h{hfxwlyh*v

xquhvwulfwhg zhdowk1 Vhfrqg/ wkh h{hfxwlyh pd{lpl}hv wkh h{shfwhg xwlolw| e| rswlpdoo| doorfdwlqj

klv xquhvwulfwhg zhdowk ehwzhhq wkh pdunhw sruwirolr dqg wkh ulvn0iuhh dvvhw1 Vlqfh wkh h{hfxwlyh

fdqqrw vhoo ru khgjh klv vwrfn rswlrqv/ wkh h{hfxwlyh*v rswlpdo sruwirolr fkrlfh lv h{shfwhg wr eh

lq�xhqfhg e| wkh vl}h ri klv vwrfn rswlrq judqw uhodwlyh wr klv xquhvwulfwhg zhdowk1 Wkh vxevhtxhqw

lpsdfw rq klv sruwirolr fkrlfh pd| wkxv dowhu wkh h{hfxwlyh*v ydoxh ri wkh rswlrq1

Xvlqj sdudphwhuv frqvlvwhqw zlwk suhylrxv uhvhdufk dqg w|slfdo vwrfn pdunhw frqglwlrqv lq wkh

X1V1/ L uh0h{dplqh wkh ydoxh dqg lqfhqwlyh h�hfwv ri vwrfn rswlrqv xvlqj wkh fhuwdlqw| htxlydohqw

ydoxdwlrq prgho ghyhorshg lq wklv vwxg|1 L �qg wkdw d ulvn0dyhuvh h{hfxwlyh pd| ydoxh d vwrfn

rswlrq dw d vljql�fdqw glvfrxqw iurp lwv fruuhvsrqglqj pdunhw ydoxh +ghwhuplqhg dv li lw lv d wudghg
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rswlrq,1 Lq vrph vhyhuh fdvhv/ wkh h{hfxwlyh pd| glvfrxqw rswlrq ydoxh e| pruh wkdq <3(1 Dv

h{shfwhg/ wkh glvfrxqw lv d srvlwlyh ixqfwlrq ri wkh h{hfxwlyh*v ghjuhh ri ulvn dyhuvlrq/ wkh iudfwlrq

ri wrwdo zhdowk lq rswlrqv/ dqg wkh yrodwlolw| ri wkh �up*v vwrfn uhwxuqv1 Wkhvh uhvxowv duh frqvlvwhqw

zlwk wkh �qglqjv iurp suhylrxv uhvhdufk +h1j1/ Odpehuw hw do1/ 4<<4> Fdushqwhu/ 5333> Kdoo dqg

Pxusk|/ 5333d/e> dqg Lqjhuvroo/ 5335,1

Ghvslwh ri wkh zhoo0grfxphqwhg glvfrxqw/ vwrfn rswlrqv duh vwloo frqvlghuhg wr eh dq lpsruwdqw

zd| wr frpshqvdwh h{hfxwlyhv ehfdxvh wkh| fuhdwh lqfhqwlyhv iru h{hfxwlyhv wr pd{lpl}h vkduhkroghu

ydoxh1 Lq rwkhu zrugv/ vwrfn rswlrqv kdyh vwulfwo| srvlwlyh ghowd1 Dq lqfuhdvh lq vwrfn sulfh ohdgv

wr d fruuhvsrqglqj lqfuhdvh lq wkh ydoxh ri vwrfn rswlrqv1 Judqwlqj pruh rswlrqv wr h{hfxwlyhv lv

h{shfwhg wr surylgh juhdwhu lqfhqwlyhv iru wkhp wr lqfuhdvh wkh vwrfn sulfh1 Krzhyhu/ lw dovr frvwv

wkh �up pruh wr judqw pruh rswlrqv li rwkhu frpshqvdwlrq lv nhsw wkh vdph1 D pruh uhohydqw

frpsdulvrq lv wr h{dplqh wzr frpshqvdwlrq sdfndjhv wkdw frvw h{dfwo| wkh vdph wr wkh �up zkloh

rqh frqwdlqv pruh rswlrqv wkdq wkh rwkhu1 Kroglqj wkh frvw ri wrwdo frpshqvdwlrq frqvwdqw/ L

�qg wkdw wkh lqfhqwlyh wr lqfuhdvh vwrfn sulfh lv qrw d prqrwrqlfdoo| lqfuhdvlqj ixqfwlrq ri wkh

h{hfxwlyh*v rswlrq zhdowk1 Lw lv dfwxdoo| d frqfdyh/ lqyhuwhg X0vkdshg ixqfwlrq1 Judqwlqj pruh

rswlrqv fuhdwhv d juhdwhu lqfhqwlyh wr lqfuhdvh vwrfn sulfh rqo| li rswlrq zhdowk dv d iudfwlrq ri wkh

h{hfxwlyh*v wrwdo zhdowk grhv qrw h{fhhg d fulwlfdo wkuhvkrog1 Eh|rqg wklv fulwlfdo ohyho/ judqwlqj

pruh rswlrqv dfwxdoo| uhgxfhv lqfhqwlyh h�hfwv dqg ehfrphv frxqwhusurgxfwlyh1 Wklv fulwlfdo ohyho

fdq eh dv orz dv 73(/ idu ehorz wkh ;3( dyhudjh FHR sd| lq vwrfn rswlrqv lq 5334 hvwlpdwhg e|

wkh ExvlqhvvZhhn1 Wklv uhvxow lpsolhv wkdw vwrfn rswlrq judqw fdq eh xvhixo lq surylglqj wkh uljkw

lqfhqwlyhv wr h{hfxwlyhv li lw lv xvhg lq prghudwlrq1 H{fhvvlyh xvh ri vwrfn rswlrqv fdq eh _wrr pxfk

ri d jrrg wklqj% ehfdxvh wkhlu frvw wr wkh judqwlqj �up lqfuhdvhv sursruwlrqdoo| zlwk wkh vl}h ri

wkh rswlrq judqw zkloh wkh lqfhqwlyhv wr wkh uhflslhqw gr qrw1
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Odpehuw hw do1 +4<<4, dqg Fdushqwhu +5333, �qg wkdw vwrfn rswlrqv fuhdwh lqfhqwlyhv wr uhgxfh

�up ulvn +phdvxuhg e| wkh vwdqgdug ghyldwlrq ri vwrfn uhwxuqv, zkloh GhIxvfr hw do1 +4<<3, dqg

Zlooldpv dqg Udr +5333, �qg h{dfwo| wkh rssrvlwh1 Wkhvh vwxglhv/ krzhyhu/ gr qrw glvwlqjxlvk v|v0

whpdwlf ulvn iurp lglrv|qfudwlf ulvn1 Dv vkrzq e| Kdoo dq Pxusk| +5333e, dqg Phxoeurhn +5334,/

h{hfxwlyhv glvfrxqw wkh ydoxh ri vwrfn rswlrqv ehfdxvh wkh| duh irufhg wr ehdu ulvn wkdw wkh| rwkhu0

zlvh zrxog kdyh dyrlghg1 Wklv xqzdqwhg ulvn lv sulpdulo| lglrv|qfudwlf ulvn1 Lw lv wkxv lpsruwdqw

wr glvwlqjxlvk v|vwhpdwlf ulvn iurp lglrv|qfudwlf ulvn dqg phdvxuh wkhlu lpsdfw rq lqfhqwlyh h�hfw

vhsdudwho|1 L �qg wkdw vwrfn rswlrqv fuhdwh lqfhqwlyh wr uhgxfh lglrv|qfudwlf ulvn1 Dv lw grhv qrw

d�hfw wkh �up*v h{shfwhg uhwxuq/ d orzhu lglrv|qfudwlf ulvn lv ehqh�fldo wr wkh ulvn0dyhuvh h{hfxwlyh1

Wklv lv frqvlvwhqw zlwk wkh �qglqjv iurp Odpehuw hw do1 +4<<4, dqg Fdushqwhu +5333,1 Pruh lqwhu0

hvwlqjo|/ L dovr �qg wkdw vwrfn rswlrqv fuhdwh lqfhqwlyhv wr lqfuhdvh v|vwhpdwlf ulvn1 Dq lqfuhdvh lq

v|vwhpdwlf ulvn ohdgv wr d juhdwhu h{shfwhg uhwxuq iru wkh �up1 Dv orqj dv wkh ehqh�w iurp juhdwhu

h{shfwhg uhwxuq rxwzhljkv wkh frvw ri lqfuhdvhg ulvn/ vwrfn rswlrqv fuhdwh lqfhqwlyhv iru wkh h{hfx0

wlyh wr lqfuhdvh v|vwhpdwlf ulvn1 Wkh lqfhqwlyh wr lqfuhdvh v|vwhpdwlf ulvn uhpdlqv xqwlo rswlrqv duh

qhduo| 433( ri wrwdo sd|1 Vlqfh frusrudwh ghflvlrqv pdgh e| wkh h{hfxwlyh pd| vlpxowdqhrxvo| kdyh

dq lpsdfw rq erwk v|vwhpdwlf dqg lglrv|qfudwlf ulvn/ wkh frpelqhg ulvn lqfhqwlyh pd| ghshqg rq

wkh uhodwlyh vwuhqjwk dqg lqwhudfwlrq ehwzhhq wkh wzr h�hfwv1 Hpslulfdo uhvhdufk kdv lqghhg irxqg

erwk srvlwlyh dqg qhjdwlyh uhodwlrqvklsv ehwzhhq �up ulvn dqg sd|0shuirupdqfh vhqvlwlylw|1 Iru h{0

dpsoh/ Ghpvhw} dqg Ohkq +4<;8,/ Vplwk dqg Zdwwv +4<<5,/ Suhqghujdvw +5333d/ e,/ dqg Fruh dqg

Jxd| +5334d, �qg d srvlwlyh uhodwlrqvkls ehwzhhq �up ulvn dqg sd|0shuirupdqfh vhqvlwlylw| zkloh

Djjduzdo dqg Vdpzlfn +4<<<,/ Klpphoehuj hw do1 +4<<<, dqg Sdold +5334, grfxphqw d qhjdwlyh

uhodwlrqvkls1

Ilqdoo|/ L �qg wkdw lqfhqwlyh h�hfwv iurp vwrfn rswlrqv duh vwurqjo| lq�xhqfhg e| vwrfn sulfh
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�xfwxdwlrqv dqg wkh fkrlfh ri h{huflvh sulfh1 Hyhq li vwrfn rswlrqv duh judqwhg dw wkh prqh| +dv

lv wkh prvw frpprq sudfwlfh,/ vxevhtxhqw vwrfn sulfh �xfwxdwlrqv pd| pryh wkh rswlrqv lq ru

rxw ri wkh prqh|1 L vkrz wkdw wkh lqfhqwlyh wr lqfuhdvh vwrfn sulfh/ wr lqfuhdvh v|vwhpdwlf ulvn

dqg wr uhgxfh lglrv|qfudwlf ulvn ehfrphv vwurqjhu li wkh �up*v vwrfn sulfh ulvhv diwhu wkh judqw

gdwh1 Wkh uhyhuvh lv wuxh zkhq wkh �up*v vwrfn idoov diwhu wkh judqw gdwh1 Wkh h{shfwhg lqfhqwlyhv

frqwlqxh wr eh lq sodfh dqg duh dfwxdoo| jhwwlqj vwurqjhu li wkh �up shuirupv zhoo lq wkh ixwxuh exw

glplqlvk li lw grhv qrw1 Wklv glfkrwrp| lq lqfhqwlyh vwuhqjwk lv iuhtxhqwo| xvhg dv d udwlrqdoh iru

wkh frqwuryhuvldo pdqdjhphqw sudfwlfh frpprqo| nqrzq dv rswlrq uhsulflqj1 Ilupv riwhq uhsulfh

xqghuzdwhu rswlrqv ehfdxvh wkh rxw0ri0wkh0prqh| rswlrqv qr orqjhu surylgh vx�flhqw lqfhqwlyhv1

Krzhyhu/ vxfk sudfwlfh uhpdlqv d frqwhqwlrxv lvvxh dv lw dsshduv wr uhzdug srru shuirupdqfh udwkhu

wkdq vxshulru shuirupdqfh1 Lq dgglwlrq/ L dovr �qg wkdw lqfhqwlyh h�hfwv iurp vwrfn rswlrqv ydu|

vljql�fdqwo| zlwk wkh fkrlfh ri h{huflvh sulfh1 Kroglqj wkh frvw ri wkh rswlrq judqw frqvwdqw/ wkh

�up pd| pd{lpl}h wkh lqfhqwlyh wr lqfuhdvh vwrfn sulfh e| vhwwlqj wkh h{huflvh sulfh prghudwho|

ehorz wkh judqw0gdwh vwrfn sulfh1 Wkh lqfhqwlyh0pd{lpl}lqj h{huflvh sulfh lv w|slfdoo| juhdwhu wkdq

}hur exw ohvv wkdq wkh vwrfn sulfh/ dqg lwv suhflvh ydoxh ghshqgv rq wkh h{hfxwlyh*v ulvn dyhuvlrq/

sursruwlrqdo rswlrq zhdowk/ dqg fkdudfwhulvwlfv ri wkh �up dqg wkh pdunhw sruwirolr1

Wkh uhvw ri wkh sdshu surfhhgv dv iroorzv1 Lq wkh qh{w vhfwlrq/ L ghyhors d ydoxdwlrq prgho iru

h{hfxwlyh vwrfn rswlrqv wkdw lqfrusrudwh wkh h{hfxwlyh*v rswlpdo lqyhvwphqw ghflvlrqv dqg sruwirolr

fkrlfh1 Vhfwlrq 6 qxphulfdoo| h{dplqhv wkh h{whqw wkdw rswlrq ydoxh lv glvfrxqwhg wr lwv pdunhw

ydoxh1 Vhfwlrq 7 lqyhvwljdwhv wkh lqfhqwlyh h�hfwv fuhdwhg e| vwrfn rswlrqv1 Wkh �qdo vhfwlrq

vxppdul}hv dqg frqfoxghv wkh sdshu1

51 Wkh ydoxdwlrq prgho

Frqvlghu wkh ydoxdwlrq ri vwrfn rswlrqv judqwhg wr dq h{hfxwlyh zkr fdqqrw vhoo ru h{huflvh wkh
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rswlrq wloo pdwxulw|1 Frqvlvwhqw zlwk sulru uhvhdufk/ wkh h{hfxwlyh lv dvvxphg wr eh ulvn dyhuvh dqg

kdv frqvwdqw uhodwlyh ulvn dyhuvlrq vshfl�hg e| wkh srzhu xwlolw| ixqfwlrq=

x+z, @

;A?A=
z
�3@

4� d
> li d 9@ 4>

oqz> rwkhuzlvh/

+4,

zkhuh z lv wkh h{hfxwlyh*v whuplqdo zhdowk1 Wkh sdudphwhu d A 3 lv d phdvxuh ri ulvn dyhuvlrq/

fdoohg wkh frh�flhqw ri uhodwlyh ulvn dyhuvlrq1 D odujhu d lqglfdwhv d juhdwhu ghjuhh ri ulvn dyhuvlrq1

Wkh h{hfxwlyh*v wrwdo zhdowk frqvlvwv ri erwk uhvwulfwhg dqg xquhvwulfwhg frpsrqhqwv1 Wkh uh0

vwulfwhg frpsrqhqw lv wkh h{hfxwlyh*v rswlrq judqw zkloh wkh xquhvwulfwhg frpsrqhqw frphv iurp klv

fdvk frpshqvdwlrq iurp wkh �up dqg klv qrq0�up0uhodwhg zhdowk dffxpxodwhg sulru wr wkh fxuuhqw

wlph shulrg1 Vlqfh wkh rswlrq judqw lv uhvwulfwhg/ wkh h{hfxwlyh*v frqvxpswlrq dqg lqyhvwphqwv

pxvw frph iurp klv xquhvwulfwhg zhdowk xqwlo wkh rswlrqv duh h{huflvhg1e Wr dyrlg xqqhfhvvdu|

frpsolfdwlrqv/ L irfxv rq wkh h{hfxwlyh*v lqyhvwphqw ghflvlrqv udwkhu wkdq frqvxpswlrq ghflvlrqv

lq d vlqjoh0shulrg xwlolw| pd{lpl}dwlrq prgho1 Wkh h{hfxwlyh pd| lqyhvw klv xquhvwulfwhg zhdowk

ehwzhhq wkh ulvn0iuhh dvvhw +h1j1/ d prqh|0pdunhw ixqg, dqg wkh pdunhw sruwirolr +h1j1/ dq lqgh{

ixqg wudfnlqj wkh shuirupdqfh ri d pdunhw lqgh{,1 Jlyhq wkh rswlrq judqw/ wkh h{hfxwlyh pd{lpl}hv

wkh h{shfwhg xwlolw| ri whuplqdo zhdowk e| rswlpdoo| doorfdwlqj klv xquhvwulfwhg zhdowk ehwzhhq wkh

ulvn0iuhh dvvhw dqg wkh pdunhw sruwirolr1

Dv wkh h{hfxwlyh fdqqrw vhoo ru h{huflvh wkh rswlrq xqwlo pdwxulw|/ klv rswlpdo lqyhvwphqw ghflvlrq

pd| gl�hu iurp wkh rswlpdo lqyhvwphqw ghflvlrq ri rwkhu lqyhvwruv zkr gr qrw idfh vxfk uhvwulfwlrqv1

Frqvhtxhqwo|/ wkh h{hfxwlyh pd| glvfrxqw wkh rswlrq ydoxh iurp lwv pdunhw ydoxh +ghwhuplqhg dv

li lw lv wudghg,1 Dv lv vwdqgdug lq wkh olwhudwxuh +vhh iru h{dpsoh/ Odpehuw hw do1/ 4<<4> dqg Kdoo

dqg Pxusk|/ 5333d/ e,/ L xvh wkh fhuwdlqw| htxlydohqw iudphzrun wr ghwhuplqh wkh h{hfxwlyh*v

sulydwh ydoxh ri vwrfn rswlrqv1 Lq rwkhu zrugv/ wkh rswlrq ydoxh lv ghwhuplqhg dv wkh htxlydohqw

e6Lh u�h|�ih _�tU�tt�L? L? |��t �tt�ic tii k@�* i| @*� E2ff���
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fdvk sd|phqw wkdw surylghv wkh vdph h{shfwhg xwlolw| dv wkh rswlrq zrxog rwkhuzlvh kdyh surylghg1

Xqolnh suhylrxv uhvhdufk/ wkh h{hfxwlyh lv dvvxphg wr doorfdwh klv xquhvwulfwhg zhdowk ehwzhhq wkh

pdunhw sruwirolr dqg wkh ulvn0iuhh dvvhw lq rughu wr pd{lpl}h klv h{shfwhg xwlolw|1 Wkh dssurdfk

dgrswhg khuh lv frqvlvwhqw zlwk wkh ydoxdwlrq prgho ri uhvwulfwhg vwrfn e| Ndko hw do1 +5334,

dqg wkh rswlpdo frqwudfwlqj prgho ri Wldq +5334,1 E| doorzlqj wkh h{hfxwlyh wr pdnh rswlpdo

sruwirolr ghflvlrqv/ wkh ydoxdwlrq prgho ghyhorshg khuh dyrlgv wkh frxqwhu lqwxlwlyh uhvxowv iurp

hduolhu vwxglhv wkdw vwrfn rswlrqv duh zruwk pruh wkdq wkhlu pdunhw ydoxhv1D

Ohw Zf eh wkh h{hfxwlyh*v wrwdo zhdowk/ zklfk frqvlvwv ri Q vwrfn rswlrqv dqg ZS grooduv lq

xquhvwulfwhg zhdowk1 Wklv lv vxppdul}hg dv=

Zf @ Q � Yf .ZS> +5,

zkhuh Yf lv wkh frvw ri wkh rswlrq wr wkh �up1 Wkh iudfwlrq ri zhdowk wlhg wr rswlrqv lv=

$ @
Q � Yf
Zf

=

Dv wkh �up grhv qrw idfh uhvwulfwlrqv lq wudglqj lwv vkduhv/ wkh frvw ri lwv rswlrq judqw fdq eh

dssur{lpdwhg e| wkh Eodfn0Vfkrohv prgho1 Wkh h{hfxwlyh*v whuplqdo zhdowk dw rswlrq pdwxulw| lv

lq�xhqfhg e| sd|r�v iurp klv rswlrq judqw dqg klv lqyhvwphqw ghflvlrq iru xquhvwulfwhg zhdowk=

Z +�, @ Q � Y +W , .ZS

�
�
K+W ,

Kf

. +4� �, h{s+uW ,

�
> +6,

zkhuh u lv wkh ulvn0iuhh udwh/ W lv rswlrq pdwxulw|/ Kf dqg K+W , duh wkh xqlw ydoxh ri wkh pdunhw

sruwirolr wrgd| dqg dw rswlrq pdwxulw|/ uhvshfwlyho|/ Y +W , lv wkh rswlrq sd|r� dw pdwxulw| gh�qhg

dv=

Y +W , @ pd{ ^V+W ,�[> 3` > +7,

D5ii O@** @?_ ��hT�) E2fffM� uLh @ _�tU�tt�L? L? |��t �tt�i�

:



V+W , lv wkh vwrfn sulfh dw rswlrq pdwxulw|/ [ lv wkh h{huflvh sulfh ri wkh rswlrq/ dqg � lv wkh

sursruwlrq ri xquhvwulfwhg zhdowk lqyhvwhg lq wkh pdunhw sruwirolr1

Dv lv vwdqgdug lq wkh olwhudwxuh/ wkh vwrfn sulfh dqg xqlw ydoxh ri wkh pdunhw sruwirolr duh

dvvxphg wr iroorz d mrlqw jhrphwulf Eurzqldq prwlrq1S Lq sduwlfxodu/ wkh vwrfn sulfh dqg xqlw ydoxh

ri wkh pdunhw sruwirolr dw rswlrq pdwxulw| duh mrlqw orjqrupdoo| glvwulexwhg dqg duh ghvfulehg e|=

V+W , @ Vf h{s
�
prW . �r

s
W]r

�
> +8,

K+W , @ Kf h{s
�
p�W . ��

s
W]�

�
> +9,

zkhuh Vf lv wkh �up*v lqlwldo vwrfn sulfh/ pr @ �
r
� �

2
�
2

r
/p� @ �

�
� �

2
�
2

�
/ �

r
dqg �r duh wkh h{shfwhg

uhwxuq dqg yrodwlolw| ri wkh �up*v vwrfn/ uhvshfwlyho|/ �
�
dqg �� duh wkh fruuhvsrqglqj whupv iru

wkh pdunhw sruwirolr/ dqg ]r dqg ]� duh fruuhodwhg vwdqgdug qrupdo yduldwhv zlwk d fruuhodwlrq

frh�flhqw ri �1

Wr irfxv rq wkh lpsdfw ri qrq0wudghdelolw|/ odfn ri glyhuvl�fdwlrq dqg ulvn dyhuvlrq/ L pdnh wkh

vlpsoli|lqj dvvxpswlrq wkdw wkh �up*v h{shfwhg uhwxuq lv vshfl�hg e| wkh Fdslwdo Dvvhw Sulflqj

Prgho=

�
r
@ u . �+�

�
� u,> +:,

zkhuh

� @
��r

��

=

Wklv dvvxpswlrq lv frqvlvwhqw zlwk sulru uhvhdufk lq wkh uhodwhg olwhudwxuh +h1j1 Kdoo dqg Pxusk|/

5333d/ e> Phxoeurhn/ 5334> dqg Ndko hw do1/ 5334,1

S5iic uLh i @4T*ic aL�?tL? @?_ A�@? E2fff�� #���_i?_t @hi �}?Lhi_ �ihi uLh t�4T*�U�|)� W| �t t|h@�}�|uLh�@h_ |L
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Wkh h{hfxwlyh pdnhv lqyhvwphqw ghflvlrqv wrgd| lq rughu wr pd{lpl}h wkh h{shfwhg xwlolw| ri

klv whuplqdo zhdowk=

pd{
b

H ix ^Z +�,`j = +;,

Wkh h{hfxwlyh*v rswlpdo lqyhvwphqw lq wkh pdunhw sruwirolr pd| ghshqg rq wkh h{hfxwlyh*v ghjuhh

ri ulvn dyhuvlrq/ wkh suredelolw| glvwulexwlrq ri wkh �up*v vwrfn dqg wkh pdunhw sruwirolr/ dqg/ lq

sduwlfxodu/ wkh vl}h ri klv rswlrq judqw1 Zlwk d iudfwlrq ri klv zhdowk wlhg wr rswlrqv/ wkh h{hfxwlyh

pd| fkrrvh wr lqyhvw d vpdoohu sursruwlrq ri klv xquhvwulfwhg zhdowk lq wkh pdunhw sruwirolr wkdq

kh rwkhuzlvh zrxog li qr vxfk uhvwulfwlrq lv lpsrvhg1

Dv glvfxvvhg suhylrxvo|/ wkh ydoxh ri wkh vwrfn rswlrq +wr wkh h{hfxwlyh, lv gh�qhg dv wkh dprxqw

ri lpphgldwh fdvk sd|phqw wkh h{hfxwlyh uhfhlyhv lq h{fkdqjh iru wkh rswlrq judqw wkdw ohdgv wr wkh

vdph h{shfwhg xwlolw| ri whuplqdo zhdowk1 E| h{fkdqjlqj rswlrqv iru dq lpphgldwh fdvk sd|phqw/

wkh h{hfxwlyh qr orqjhu kdv dq| uhvwulfwhg zhdowk dqg lv iuhh wr lqyhvw doo klv zhdowk ehwzhhq wkh

ulvn0iuhh dvvhw dqg wkh pdunhw sruwirolr1 Wkh ydoxh ri wkh rswlrq lv wkxv wkh fhuwdlqw| htxlydohqw

ydoxh/ FH/ ghwhuplqhg iurp wkh iroorzlqj rswlpl}dwlrq sureohp=

pd{
b�

H ix ^Z +��,`j @ pd{
b2

H

q
x

kfZ +�2,
lr

> +<,

zkhuh

fZ +�, @ +ZS .Q � FH,
�
�
K+W ,

Kf

. +4� �, h{s+uW ,

�
= +43,

Wkh vroxwlrq wr wkh deryh rswlpl}dwlrq sureohp lv ghqrwhg e| �W
�
/ �W

2
/ dqg FH1

Qrwh wkdw wkh ghwhuplqdwlrq ri FH uhtxluhv wzr vhsdudwh rswlpl}dwlrq sureohpv1 Wkh �uvw

rswlpl}dwlrq sureohp lv wkh ghwhuplqdwlrq ri wkh rswlpdo sruwirolr ghflvlrq +�� lq wkh ohiw0kdqg

vlgh ri Ht1 +<,, zkhq d iudfwlrq ri wkh h{hfxwlyh*v wrwdo zhdowk lv wlhg wr rswlrqv1 Wkh vhfrqg
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rswlpl}dwlrq sureohp lv wkh ghwhuplqdwlrq ri wkh rswlpdo sruwirolr ghflvlrq +�2 lq wkh uljkw0kdqg

vlgh ri Ht1 +<,, zkhq doo rswlrqv duh vzdsshg iru d fdvk sd|phqw dqg wkh h{hfxwlyh lv iuhh wr lqyhvw

doo klv zhdowk ehwzhhq wkh pdunhw sruwirolr dqg wkh ulvn0iuhh dvvhw1 Lq dgglwlrq/ wkh rswlrq ydoxh

+FH, gh�qhg lq Ht1 +<, lqfoxghv wkh fhuwdlqw| htxlydohqw ydoxh ri Odpehuw hw do1 +4<<4, dqg Kdoo

dqg Pxusk| +5333d/ e, dv d vshfldo fdvh1 Wklv lv zkhq wkh h{hfxwlyh lqyhvwv klv hqwluh xquhvwulfwhg

zhdowk lq wkh ulvn0iuhh dvvhw +� @ 3,1 Lq wklv fdvh/ wkh rswlrq ydoxh vlpsol�hv wr=

H ix ^Z +3,`j @ H

q
x

kfZ +3,
lr

= +44,

Vlqfh d forvhg0irup vroxwlrq lv qrw dydlodeoh iru fhuwdlqw| htxlydohqw ydoxh/ lw lv qhfhvvdu| wr

vroyh lw qxphulfdoo|1 Wklv fdq eh grqh e| vroylqj hlwkhu wkh pd{lpl}dwlrq sureohp +<, gluhfwo|

ru wkh �uvw0rughu frqglwlrqv1 Lq wklv vwxg|/ doo qxphulfdo uhvxowv duh ghulyhg gluhfwo| iurp wkh

pd{lpl}dwlrq sureohp +<,1

61 Glvfrxqwlqj h{hfxwlyh vwrfn rswlrqv

Lq wklv vhfwlrq/ L dsso| wkh fhuwdlqw| htxlydohqw ydoxdwlrq prgho ghyhorshg lq Vhfwlrq 5 wr

h{dplqh wkh h{whqw d ulvn0dyhuvh h{hfxwlyh pd| glvfrxqw wkh ydoxh ri klv vwrfn rswlrqv dqg wkh nh|

idfwruv lq�xhqflqj wklv glvfrxqw1 Zlwkrxw wkh orvv ri jhqhudolw|/ wkh h{hfxwlyh*v wrwdo zhdowk +Zf,

lv qrupdol}hg dw '4331 Wkh h{hfxwlyh*v sruwirolr ghflvlrqv dqg rswlrq ydoxh duh qrw d�hfwhg e| klv

zhdowk ohyho ehfdxvh wkh srzhu xwlolw| kdv frqvwdqw uhodwlyh ulvn dyhuvlrq1 Frqvlvwhqw zlwk w|slfdo

pdunhw frqglwlrqv lq wkh X1V1/ wkh ulvn0iuhh udwh lv dvvxphg wr eh 8( dqg wkh pdunhw sruwirolr kdv

dq h{shfwhg uhwxuq ri 43( dqg d yrodwlolw| ri 53(1 Wr hqvxuh urexvwqhvv/ d udqjh ri sdudphwhuv duh

frqvlghuhg iru wkh �up*v vwrfn uhwxuq glvwulexwlrq/ whupv ri wkh rswlrq/ wkh shufhqwdjh ri zhdowk

wlhg wr rswlrqv/ dqg wkh h{hfxwlyh*v ghjuhh ri ulvn dyhuvlrq1

6141 Dw0wkh0prqh| rswlrqv
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Dv wkh ryhuzkhoplqj pdmrulw| ri rswlrqv duh judqwhg dw wkh prqh| +Pxusk|/ 4<<<,/ L �uvw

h{dplqh wkh ydoxdwlrq ri dw0wkh0prqh| rswlrqv1 Wdeoh 4 uhsruwv wkh shufhqwdjh glvfrxqw ri rswlrq

ydoxh +FH , iurp lwv pdunhw ydoxh +dssur{lpdwhg e| wkh Eodfn0Vfkrohv sulfh,1 Li wkh h{hfxwlyh

ydoxhv wkh rswlrq h{dfwo| wkh vdph dv lwv fruuhvsrqglqj pdunhw ydoxh/ wklv glvfrxqw lv }hur1 Ryhu d

zlgh udqjh ri sdudphwhuv vkrzq lq Wdeoh 4/ wklv glvfrxqw lq ydoxh fdq eh dv orz dv 461;( +lq erog

qxpehuv, ru dv kljk dv <;19( +lq lwdolf qxpehuv,1 Wklv udwkhu odujh jds ehwzhhq wkh frvw wr wkh

�up dqg wkh ydoxh wr wkh h{hfxwlyh lv d srwhqwldo vrxufh ri lqh�flhqf| lq frpshqvdwlqj h{hfxwlyhv

zlwk vwrfn rswlrqv1

Wkh odujh yduldwlrq lq rswlrq ydoxh dovr phdqv wkdw lw lv lpsruwdqw iru wkh judqwlqj �up wr nqrz

zkhwkhu ru qrw wkh uhflslhqw lv olnho| wr glvfrxqw wkh rswlrq ydoxh iurp lwv pdunhw ydoxh +l1h1/ lwv frvw

wr wkh �up, dqg wkh h{whqw ri wkh glvfrxqw1 Lw lv wkxv khosixo wr lghqwli| wkh idfwruv wkdw lq�xhqfh

wkh h{hfxwlyh*v ydoxdwlrq ri vwrfn rswlrqv1 Dv h{shfwhg/ wkh h{hfxwlyh*v glvfrxqw lv srvlwlyho| uhodwhg

wr wkh frh�flhqw ri uhodwlyh ulvn dyhuvlrq +d,/ wkh iudfwlrq ri zhdowk lq rswlrqv +$,/ dqg wkh �up

yrodwlolw| +�r,1 Wkh frh�flhqw ri uhodwlyh ulvn dyhuvlrq ghwhuplqhv wkh h{hfxwlyh*v ghjuhh ri ulvn

dyhuvlrq zkloh wkh iudfwlrq ri uhvwulfwhg zhdowk dqg �up yrodwlolw| lq�xhqfh wkh ulvnlqhvv ri klv

whuplqdo zhdowk1 Wkh ulvn0dyhuvh h{hfxwlyh glvfrxqwv wkh rswlrq ydoxh pruh zkhq wkh h{hfxwlyh lv

pruh ulvn dyhuvh ru zkhq klv whuplqdo zhdowk ehfrphv pruh yrodwloh zlwkrxw frpphqvxudwh lqfuhdvh

lq h{shfwhg sd|r�1 Wr looxvwudwh wkh pdjqlwxgh ri wklv srvlwlyh uhodwlrqvkls/ frqvlghu wkh iroorzlqj

edvh0fdvh sdudphwhuv= d @ 5/ $ @ 3=8/ � @ 4/ �r @ 63(/ dqg W @ 51 Xvlqj wklv vhw ri edvh0fdvh

sdudphwhuv/ wkh h{hfxwlyh*v glvfrxqw lv 831;( ru derxw kdoi ri wkh rswlrq*v pdunhw ydoxh1 Li wkh

frh�flhqw ri uhodwlyh ulvn dyhuvlrq lqfuhdvhv iurp 5 wr 7 zkloh rwkhu sdudphwhuv duh nhsw frqvwdqw/

wkh glvfrxqw ulvhv iurp 831;( wr :61;( +uhsuhvhqwlqj dq dgglwlrqdo 7:( orvv lq rswlrq ydoxh,1

Vlploduo|/ li wkh iudfwlrq ri rswlrq zhdowk lqfuhdvhv iurp 318 wr 31< ru wkh �up yrodwlolw| lqfuhdvhv
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iurp 63( wr 93(/ wkh glvfrxqw lqfuhdvhv iurp 831;( wr ;:18( ru wr :317(/ uhvshfwlyho|1 Lq doo

wkuhh fdvhv/ wkh srvlwlyh uhodwlrqvkls lv txlwh vwurqj dqg wkh orvv lq rswlrq ydoxh lv vljql�fdqw1

Lq dgglwlrq/ wkh h{hfxwlyh*v glvfrxqw lv irxqg wr eh d qhjdwlyh ixqfwlrq ri wkh �up*v ehwd1

Frqvlghu wkh vdph vhw ri edvh0fdvh sdudphwhuv/ l1h1/ d @ 5/ $ @ 3=8/ � @ 4/ �r @ 63(/ W @ 51 Dv

vkrzq lq Wdeoh 4/ wkh glvfrxqw lqfuhdvhv iurp 831;( wr 941;( li wkh �up*v ehwd gursv iurp 4 wr

31 Lq rwkhu zrugv/ wkh h{hfxwlyh*v ydoxh ri wkh rswlrq ghfolqhv e| 55( li wkh �up*v ehwd ghfuhdvhv

iurp 4 wr 31 Wklv qhjdwlyh uhodwlrqvkls lv irxqg wr eh urexvw ryhu d zlgh udqjh ri sdudphwhu ydoxhv1

Wr ixuwkhu xqghuvwdqg wklv qhjdwlyh uhodwlrqvkls/ qrwh wkdw ehwd kdv erwk d gluhfw dqg dq lqgluhfw

lpsdfw rq rswlrq ydoxh1 Iurp Ht1 +:,/ lw lv fohdu wkdw d kljkhu ehwd ohdgv wr d juhdwhu h{shfwhg

uhwxuq rq wkh vwrfn1 Ehfdxvh wkh �up*v yrodwlolw| lv nhsw frqvwdqw/ wkh juhdwhu h{shfwhg vwrfn uhwxuq

kdv d srvlwlyh lpsdfw rq rswlrq ydoxh1 Dw wkh vdph wlph/ d odujhu ehwd dovr fruuhvsrqgv wr d kljkhu

fruuhodwlrq ehwzhhq wkh �up*v vwrfn dqg wkh pdunhw sruwirolr1 Wkh lqfuhdvhg fruuhodwlrq doorzv wkh

h{hfxwlyh wr xvh wkh pdunhw sruwirolr dv d khgjh djdlqvw klv h{srvxuh wr �up ulvn1 Wkhuhiruh/ wkh

lpsuryhg delolw| ri wkh h{hfxwlyh wr khgjh klv �up0uhodwhg ulvn kdv dq lqgluhfw srvlwlyh lq�xhqfh rq

rswlrq ydoxh1

Wr surylgh dgglwlrqdo vxssruw iru wkh ehqh�w ri khgjlqj/ Wdeoh 5 uhsruwv wkh rswlpdo kroglqjv lq

wkh pdunhw sruwirolr zlwk dqg zlwkrxw wkh rswlrq judqw1 Zkhq wkh �up*v vwrfn lv xqfruuhodwhg zlwk

wkh pdunhw sruwirolr +� @ 3,/ wkh rswlpdo iudfwlrq ri xquhvwulfwhg zhdowk lqyhvwhg lq wkh pdunhw

sruwirolr +�, lv qrw vhqvlwlyh wr sursruwlrqdo rswlrq zhdowk +$,1 Iru h{dpsoh/ zkhq d @ 5/ � @ 3/

�r @ 63( dqg W @ 5/ wkh rswlpdo iudfwlrq ri xquhvwulfwhg zhdowk lq wkh pdunhw sruwirolr lv 3195:

zkhq wkh h{hfxwlyh uhfhlyhv qr rswlrq judqw1 Wklv rswlpdo iudfwlrq lqfuhdvhv voljkwo| wr 31973 zkhq

<3( ri klv wrwdo zhdowk lv khog lq rswlrqv1 Lq frqwudvw/ wkh rswlpdo iudfwlrq lq wkh pdunhw sruwirolr

lv kljko| vhqvlwlyh wr wkh vl}h ri rswlrq judqw li wkh �up*v ehwd lv 4 +lpso|lqj d 319: fruuhodwlrq
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ehwzhhq wkh �up dqg wkh pdunhw sruwirolr,1 Xvlqj wkh vdph vhw ri sdudphwhuv h{fhsw iru wkh �up*v

ehwd +l1h1/ d @ 5/ � @ 4/ �r @ 63( dqg W @ 5,/ wkh rswlpdo iudfwlrq lq wkh pdunhw sruwirolr uhpdlqv

wr eh 3195: li qr rswlrqv duh judqwhg1 Wkh rswlpdo iudfwlrq gursv wr 316<5 li 43( ri wrwdo zhdowk lv

wlhg xs lq rswlrqv1 Lq idfw/ wkh rswlrq kroghu zloo vwduw vkruwlqj wkh pdunhw sruwirolr li klv rswlrq

zhdowk uhdfkhv ru h{fhhgv 63( ri wrwdo zhdowk1 Dv wkh iudfwlrq ri rswlrq zhdowk lqfuhdvhv wr <3(/

klv vkruw srvlwlrq lq wkh pdunhw sruwirolr ulvhv wr 861:( ri klv xquhvwulfwhg zhdowk1 Wkh delolw| wr

+sduwldoo|, khgjh wkh h{srvxuh wr rswlrqv zkhq � @ 4 lqfuhdvhv rswlrq ydoxh lq frpsdulvrq zlwk

wkh fdvh zkhq wkh h{srvxuh wr rswlrqv fdqqrw eh khgjhg dw doo +� @ 3,1 Iru h{dpsoh/ zlwk 83(

ri zhdowk lq rswlrqv/ wkh h{hfxwlyh ydoxhv wkh rswlrq dw 7<15( ri pdunhw ydoxh zkhq � @ 4 exw

rqo| 6;15( zkhq � @ 3 +Wdeoh 4,1 Wkh ehqh�w ri khgjlqj lv txlwh urexvw ryhu wkh zlgh udqjh ri

sdudphwhu ydoxhv xvhg lq Wdeohv 4 dqg 51

6151 Rswlrq prqh|qhvv

Wdeoh 6 uhsruwv wkh h{hfxwlyh*v glvfrxqw ri rswlrq ydoxh iurp lwv pdunhw ydoxh iru ydulrxv ohyhov

ri rswlrq prqh|qhvv1 Dv lv vwdqgdug sudfwlfh/ wkh udwlr ri h{huflvh sulfh +[, ryhu vwrfn sulfh +V, lv

gh�qhg dv rswlrq prqh|qhvv +N,1 Wkh rswlrq lv lq wkh prqh|/ dw wkh prqh| ru rxw ri wkh prqh|

zkhq N ? 4/ N @ 4 ru N A 4/ uhvshfwlyho|1 Wdeoh 6 fryhuv d zlgh udqjh ri rswlrq prqh|qhvv

zlwk N ydu|lqj iurp 3 wr 51 Vlqfh rswlrq prqh|qhvv gh�qhv wkh sd|r� ri dq rswlrq/ lw lv h{shfwhg

wr kdyh d odujh lpsdfw rq rswlrq ydoxh1 D kljkhu h{huflvh sulfh vkrxog uhgxfh erwk wkh rswlrq*v

sulydwh dqg pdunhw ydoxh1 Wkh h{hfxwlyh*v glvfrxqw lv d�hfwhg rqo| li h{huflvh sulfh kdv d gl�huhqw

lpsdfw rq wkh wzr rswlrq ydoxhv1 Dv vkrzq lq Wdeoh 6/ h{huflvh sulfh ru rswlrq prqh|qhvv kdv d

vxusulvlqjo| odujh lpsdfw rq wkh glvfrxqw1 Dq lqfuhdvh lq wkh rswlrq*v h{huflvh sulfh uhgxfhv wkh

rswlrq sulydwh ydoxh pxfk pruh wkdq lwv pdunhw ydoxh1 Zkhq wkh h{huflvh sulfh lv }hur +N @ 3,/

wkh glvfrxqw udqjhv iurp 613( wr 6<18(1 Lq frpsdulvrq/ wkh fruuhvsrqglqj udqjh lv iurp 9;1;(
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wr <<15( zkhq wkh h{huflvh sulfh lv wzlfh wkh vwrfn sulfh +N @ 5,1 Wklv uhodwlrqvkls uhpdlqv

wr eh wuxh ryhu d zlgh udqjh ri sdudphwhuv/ dv vkrzq lq Wdeoh 61 Wklv uhvxow lpsolhv wkdw wkh

h{hfxwlyh glvfrxqwv wkh ydoxh ri rxw0ri0wkh0prqh| rswlrqv pxfk pruh wkdq lq0wkh0prqh| rswlrqv1

Wkh odujhu wkh h{huflvh sulfh/ wkh juhdwhu wkh glvfrxqw1 Dqrwkhu zd| wr lqwhusuhw wklv uhvxow lv

wkdw wkh frpshqvdwru| frpsrqhqw ri wkh rswlrq judqw ghfolqhv txlfno| dv wkh rswlrq h{huflvh sulfh

lqfuhdvhv1 Xqohvv wkh lqfhqwlyh frpsrqhqw ri wkh rswlrq judqw lqfuhdvhv lq d vlplodu pdqqhu dv wkh

h{huflvh sulfh lqfuhdvhv/ lq0wkh0prqh| rswlrqv duh olnho| wr eh d pruh h�hfwlyh zd| wr frpshqvdwh

h{hfxwlyhv1 Lqfhqwlyh h�hfwv ri vwrfn rswlrqv duh h{dplqhg qh{w1

71 Lqfhqwlyh h�hfwv

Fruh dqg Jxd| +5334e, dujxh wkdw d frpshqvdwlrq frqwudfw fdq eh ghfrpsrvhg lqwr wzr vhsd0

udwh frpsrqhqwv= sxuh frpshqvdwlrq dqg lqfhqwlyhv1 Sxuh frpshqvdwlrq lv xvxdoo| lq wkh irup ri

vdodu| ru rwkhu fdvk sd|phqwv1 Wklv w|sh ri frpshqvdwlrq lpsrvhv qr ulvn rq wkh h{hfxwlyh1 Rq wkh

rwkhu kdqg/ wkh lqfhqwlyh frpsrqhqw ri d frqwudfw wlhv sd| wr �up shuirupdqfh dqg khqfh h{srvhv

wkh h{hfxwlyh wr �up0vshfl�f ulvn1 Vwrfn rswlrq judqwv kdyh erwk d frpshqvdwru| dqg lqfhqwlyh

hohphqw1 Ehfdxvh vwrfn rswlrqv lpsrvh dgglwlrqdo ulvn wr wkh h{hfxwlyh/ kh glvfrxqwv lwv ydoxh dv

ghprqvwudwhg lq wkh suhylrxv vhfwlrq1 Wkh fhuwdlqw| htxlydohqw ydoxh ri d vwrfn rswlrq lv ghvljqhg

wr phdvxuh lwv frpshqvdwru| ydoxh1 Wkh lqfhqwlyh frpsrqhqw ri vwrfn rswlrqv lv h{dplqhg qh{w1

7141 Lqfhqwlyh wr lqfuhdvh vwrfn sulfh

Sursrqhqwv ri h{hfxwlyh vwrfn rswlrqv dujxh wkdw vwrfn rswlrq judqwv doljq wkh lqwhuhvw ri h{hfx0

wlyhv zlwk wkdw ri wkh vkduhkroghuv dqg surylgh lqfhqwlyhv wr lqfuhdvh vwrfn sulfh1 Dv lv vwdqgdug lq

wkh olwhudwxuh/ L xvh rswlrq ghowd ~ wkh sduwldo ghulydwlyh ri rswlrq ydoxh zlwk uhvshfw wr vwrfn sulfh

~ wr h{dplqh wkh lqfhqwlyh wr lqfuhdvh vwrfn sulfh1 Lqwxlwlyho|/ rswlrq ghowd phdvxuhv wkh fkdqjh lq

rswlrq ydoxh gxh wr dq lqfuhphqwdo lqfuhdvh lq vwrfn sulfh1 Vwrfn rswlrq judqwv fuhdwh lqfhqwlyhv wr
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lqfuhdvh vwrfn sulfh li rswlrq ghowd lv srvlwlyh1 Wklv lv ehfdxvh wkh ydoxh ri wkh h{hfxwlyh*v rswlrq

judqw lqfuhdvhv dv vwrfn sulfh ulvhv/ wkxv doljqlqj wkh lqwhuhvw ri wkh h{hfxwlyh zlwk wkdw ri wkh

vkduhkroghuv1

Iurp Ht1 +<,/ lw lv vwudljkwiruzdug wr ghulyh wkh sduwldo ghulydwlyh ri rswlrq ydoxh zlwk uhvshfw

wr vwrfn sulfh=
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Qrwh wkdw ghowd gh�qhg lq Ht1 +45, fdofxodwhv wkh fkdqjh lq wkh ydoxh ri wkh h{hfxwlyh*v hqwluh rswlrq

judqw dv wkh vwrfn sulfh lqfuhdvhv e| d groodu1 Li vwrfn rswlrq surylghv dq lqfhqwlyh wr lqfuhdvh vwrfn

sulfh/ lwv ghowd dv gh�qhg lq Ht1 +45, pxvw eh srvlwlyh1 Iurp Ht1 +45,/ wklv lv fohduo| wuxh1

Krzhyhu/ vxfk lqfhqwlyhv duh surylghg wr wkh h{hfxwlyh dw d frvw wr wkh �up ehfdxvh wkh ulvn0

dyhuvh h{hfxwlyh glvfrxqwv wkh ydoxh ri vwrfn rswlrqv iurp wkhlu pdunhw ydoxh1 Li wkh h{hfxwlyh grhv

qrw glvfrxqw wkh ydoxh ri vwrfn rswlrqv/ lw lv dozd|v h�flhqw wr vxevwlwxwh fdvk sd| iru vwrfn rswlrqv

lq rughu wr fuhdwh lqfhqwlyhv1 Ri frxuvh/ wkh ulvn0dyhuvh h{hfxwlyh grhv glvfrxqw rswlrq ydoxh dqg

wkh h{whqw ri wkh glvfrxqw lqfuhdvhv dv d juhdwhu sursruwlrq ri sd| lv wlhg wr vwrfn rswlrqv1 Lw

lv wkxv uhdvrqdeoh wr dujxh wkdw wkh lqfhqwlyh h�hfw surylghg e| hdfk dgglwlrqdo rswlrq zhdnhqv

dv pruh dqg pruh rswlrqv duh judqwhg1 Wkh pruh lqwhuhvwlqj txhvwlrq lv zkhwkhu wkh djjuhjdwh

lqfhqwlyh h�hfw lqfuhdvhv prqrwrqlfdoo| dv pruh rswlrqv duh judqwhg1 Wkh dqvzhu wr wklv txhvwlrq

pd| ghshqg rq krz rswlrqv duh judqwhg1 Li fdvk sd| lv �{hg +h1j1/ '433, zkloh pruh rswlrqv duh

judqwhg +h1j1/ iurp 8 wr 43 rswlrqv,/ wkhuh lv qr grxew wkdw lq wklv fdvh pruh rswlrqv zloo lqgxfh

juhdwhu lqfhqwlyhv wr lqfuhdvh vwrfn sulfh1. Juhdwhu lqfhqwlyhv duh fuhdwhg/ krzhyhu/ zlwk d pruh

.A��t �t t|h@�}�|uLh�@h_ |L ThL�i 4@|�i4@|�U@**)� 6Lh Mhi��|)c |�i ThLLu �t L4�||i_ �ihi�
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h{shqvlyh frpshqvdwlrq sdfndjh1 D pruh uhohydqw frpsdulvrq lv rq wkh lqfhqwlyh vwuhqjwk ehwzhhq

wzr frpshqvdwlrq sdfndjhv wkdw duh htxdoo| h{shqvlyh wr wkh �up exw zlwk d gl�huhqw pl{ ri fdvk

dqg rswlrq sd|1 Wkh nh| txhvwlrq wr dvn lv wkxv= li wkh �up nhhsv wkh h{hfxwlyh*v wrwdo sd| �{hg

zkloh ydulhv wkh sursruwlrq ri rswlrq sd| +$,/ grhv wkh djjuhjdwh lqfhqwlyh h�hfw ri wkh rswlrq judqw

lqfuhdvh dv wkh sursruwlrq ri rswlrq sd| ulvhvB

Wr dqvzhu wklv txhvwlrq/ L djdlq �{ wkh wrwdo frvw ri wkh h{hfxwlyh*v frpshqvdwlrq sdfndjh dw

'4331 L wkhq ydu| wkh sursruwlrq ri rswlrq sd| ehwzhhq 8( wr <8( +l1h1/ $ 5 ^3=38> 3<8`,1 Iru hdfk

ydoxh ri $/ L fdofxodwh wkh ghowd ri wkh h{hfxwlyh*v hqwluh rswlrq judqw +xvlqj Ht1 45,1 Ilj1 4 sorwv

rswlrq ghowd djdlqvw $ iru wkh iroorzlqj sdudphwhuv= d @ 5 ru 7/ � @ 4/ �r @ 63(/ N @ 4/ dqg

W @ 81 Rwkhu sdudphwhuv xvhg duh wkh vdph dv lq Wdeoh 41 Sdqho D looxvwudwhv ghowd shu rswlrq

dv rswlrq zhdowk +$, lqfuhdvhv iurp 8( wr <8( ri wrwdo zhdowk1 Wkh dyhudjh lqfhqwlyh surylghg

e| dq rswlrq ghfolqhv txlfno| dv pruh fdvk sd| lv vxevwlwxwhg iru rswlrqv1 Wklv lv qrw vxusulvlqj

vlqfh wkh h{hfxwlyh*v ydoxh ri wkh rswlrq lv d qhjdwlyh ixqfwlrq ri $1 Zkdw lv pruh lqwhuhvwlqj lv

wkh djjuhjdwh ghowd ri wkh hqwluh rswlrq judqw vkrzq lq Sdqho E1 Lw lv fohdu wkdw wkh djjuhjdwh ghowd

lv qrw d prqrwrqlfdoo| lqfuhdvlqj ixqfwlrq ri rswlrq zhdowk +$,1 Dv pruh fdvk sd| lv vxevwlwxwhg

iru rswlrqv/ wkh wrwdo ghowd ri wkh hqwluh rswlrq judqw lqfuhdvhv dw prghudwh ohyhov ri $1 Dv wkh

sursruwlrq ri rswlrq zhdowk h{fhhgv d fhuwdlq wkuhvkrog/ wkh wrwdo ghowd dfwxdoo| vwduwv wr ghfolqh1

Lq rwkhu zrugv/ wkh djjuhjdwh ghowd lv dq lqyhuwhg X0vkdshg ixqfwlrq ri sursruwlrqdo rswlrq zhdowk1

Wkh wrs ri wkh lqyhuwhg X0vkdshg fxuyh uhsuhvhqwv wkh pd{lpxp srvvleoh lqfhqwlyh1 Pruh rswlrqv

eh|rqg wklv srlqw qr orqjhu surylgh d juhdwhu lqfhqwlyh wr lqfuhdvh vwrfn sulfh exw dfwxdoo| d vpdoohu

lqfhqwlyh1 Iru dq h{hfxwlyh zlwk d frh�flhqw ri uhodwlyh ulvn dyhuvlrq +d, ri 5/ wkh wrwdo ghowd uhdfkhv

wkh pd{lpxp zkhq wkh rswlrq zhdowk lv dssur{lpdwho| 93( ri wkh wrwdo zhdowk1 Iru d pruh ulvn0

dyhuvh h{hfxwlyh +h1j1/ d @ 7,/ wkh pd{lpxp lv uhdfkhg hyhq pruh txlfno| dw dssur{lpdwho| 73(
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ri sursruwlrqdo rswlrq zhdowk1 Lqwxlwlyho|/ dv wkh zhljkw ri rswlrq zhdowk lqfuhdvhv +zkloh nhhslqj

wkh wrwdo frvw ri frpshqvdwlrq �{hg,/ wkh wrwdo qxpehu ri rswlrqv judqwhg lqfuhdvhv exw wkh ydoxh

ri hdfk rswlrq wr wkh h{hfxwlyh dovr idoov1 Dw prghudwh ohyhov ri rswlrq zhdowk/ wkh ehqh�w ri d

juhdwhu qxpehu ri rswlrqv rxwzhljkv wkh ghfolqh lq wkh ydoxh ri hdfk rswlrq1 Lq frqwudvw/ dw kljk

ohyhov ri rswlrq zhdowk/ wkh ghfolqh lq rswlrq ydoxh grplqdwhv wkh h�hfw ri d odujhu rswlrq judqw1

Wklv lqwhuhvwlqj uhvxow lpsolhv wkdw dq h{fhvvlyh xvh ri rswlrqv uhgxfhv qrw rqo| wkh frpshqvdwru|

ydoxh ri wkh rswlrq judqw exw dovr lwv lqfhqwlyh vwuhqjwk1 Lw lv d edg lghd wr judqw dq hyhu lqfuhdvlqj

dprxqw ri rswlrqv wr h{hfxwlyhv1 Wklv uhvxow lv urexvw ryhu wkh zlgh udqjh ri sdudphwhu ydoxhv

fryhuhg lq Wdeoh 41

7151 Ulvn lqfhqwlyhv

Suhylrxv uhvhdufk +vxfk dv Odpehuw hw do1/ 4<<4> dqg Fdushqwhu/ 5333, kdv ghprqvwudwhg wkdw

vwrfn rswlrqv pd| surylgh lqfhqwlyhv iru h{hfxwlyhv wr uhgxfh �up yrodwlolw|1 Lqwxlwlyho|/ d ulvn0dyhuvh

lqglylgxdo lqfuhdvhv klv h{shfwhg xwlolw| li kh fdq orzhu wkh yrodwlolw| ri klv zhdowk zkloh dw wkh vdph

wlph nhhslqj klv h{shfwhg zhdowk �{hg1 Wklv lv lqghhg wkh fdvh li wkh h{hfxwlyh fdq uhgxfh �up

yrodwlolw| zlwkrxw d�hfwlqj lwv h{shfwhg uhwxuq1 Lw lv wkxv frqfhlydeoh wkdw kljk ulvn �upv pd| xvh

vwrfn rswlrqv +dqg rwkhu irupv ri lqfhqwlyh sd|, ohvv iuhtxhqwo| wkdq orz ulvn �upv gr/ kroglqj rwkhu

wklqjv frqvwdqw1 Li wkh rswlrq*v lqfhqwlyh vwuhqjwk lv phdvxuhg e| wkh h{hfxwlyh*v sd|0shuirupdqfh

vhqvlwlylw| +Mhqvhq dqg Pxusk|/ 4<<3,/ d qhjdwlyh uhodwlrqvkls lv h{shfwhg ehwzhhq �up yrodwlolw|

dqg sd|0shuirupdqfh vhqvlwlylw|1 Hpslulfdo �qglqjv rq wklv uhodwlrqvkls duh/ krzhyhu/ glylghg1 Rqh

vhw ri vwxglhv/ lqfoxglqj Ghpvhw} dqg Ohkq +4<;8,/ Vplwk dqg Zdwwv +4<<5,/ Suhqghujdvw +5333d/

e,/ dqg Fruh dqg Jxd| +5334d,/ �qg d srvlwlyh uhodwlrqvkls ehwzhhq �up ulvn dqg sd|0shuirupdqfh

vhqvlwlylw|1 Wkhvh vwxglhv dujxh wkdw wkh prqlwrulqj frvw lv kljkhu zkhq wkh �up rshudwhv lq d

pruh xqfhuwdlq hqylurqphqw dqg wkxv uhtxluhv d vwurqjhu sd|0shuirupdqfh vhqvlwlylw| wr prwlydwh
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wkh h{hfxwlyh1 Rwkhu vwxglhv vxfk dv Djjduzdo dqg Vdpzlfn +4<<<,/ Klpphoehuj hw do1 +4<<<,

dqg Sdold +5334,/ lq frqwudvw/ �qg d qhjdwlyh uhodwlrqvkls ehwzhhq �up ulvn dqg sd|0shuirupdqfh

vhqvlwlylw|1 Wklv lv d srvvleoh rxwfrph li wkh h�hfw ri wkh h{hfxwlyh*v ulvn dyhuvlrq grplqdwhv wkh

h�hfw ri wkh prqlwrulqj frvw1

Dq lpsruwdqw dvshfw ri �up yrodwlolw| lv ljqruhg e| wkhvh vwxglhv/ krzhyhu1 D �up*v vwrfn uhwxuq

yrodwlolw| ru wrwdo ulvn +�r, fdq eh ghfrpsrvhg lqwr wzr glvwlqfw frpsrqhqwv= v|vwhpdwlf ulvn +�,

dqg lglrv|qfudwlf ulvn +�e,1 Wklv vwdqgdug ghfrpsrvlwlrq lv vxppdul}hg e| wkh iroorzlqj htxdwlrq=

�
2
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@ +���,

2 . �
2

e
= +46,

Dq lqfuhdvh lq �up yrodwlolw| fdq eh dffrpsolvkhg e| lqfuhdvlqj hlwkhu wkh v|vwhplf ulvn frpsrqhqw

ru wkh lglrv|qfudwlf ulvn frpsrqhqw ru erwk1 Wklv glvwlqfwlrq lv lpsruwdqw ehfdxvh wkhvh ulvnv kdyh

d gl�huhqw lpsdfw rq wkh �up*v h{shfwhg uhwxuq1 Vlqfh xquhvwulfwhg lqyhvwruv +wkh ydvw pdmrulw|

ri doo vkduhkroghuv, pd| holplqdwh lglrv|qfudwlf ulvn wkurxjk glyhuvl�fdwlrq/ wkh| gr qrw ghpdqg d

suhplxp iru ehdulqj vxfk ulvn1 Wkh �up*v h{shfwhg uhwxuq lv wkxv qrw lq�xhqfhg e| lglrv|qfudwlf

ulvn1 Dq| lqfuhdvh lq lglrv|qfudwlf ulvn zloo ohdg wr d ulvh lq wkh yrodwlolw| ri wkh h{hfxwlyh*v sruwirolr

zlwkrxw dq| fkdqjh lq h{shfwhg uhwxuq1 Lw lv wkxv h{shfwhg wkdw vwrfn rswlrqv surylgh lqfhqwlyhv wr

uhgxfh lglrv|qfudwlf ulvn1 Rq wkh rwkhu kdqg/ dq| lqfuhdvh +ghfuhdvh, lq v|vwhpdwlf ulvn zloo ohdg

wr d fruuhvsrqglqj lqfuhdvh +ghfuhdvh, lq wkh �up*v h{shfwhg uhwxuq1 Li wkh lqfuhdvh lq h{shfwhg

uhwxuq pruh wkdq frpshqvdwhv wkh h{hfxwlyh iru wkh kljkhu ulvn/ vwrfn rswlrqv pd| fuhdwh lqfhqwlyh

wr lqfuhdvh v|vwhpdwlf ulvn1

Wr txdqwli| ulvn lqfhqwlyhv/ L fdofxodwh wkh sduwldo ghulydwlyh ri rswlrq ydoxh zlwk uhvshfw wr

erwk wkh v|vwhpdwlf ulvn +�, dqg wkh lglrv|qfudwlf ulvn +�e,1 Iurp Ht1 +<,/ lw lv vwudljkwiruzdug wr
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ghulyh wkh sduwldo ghulydwlyh ri wrwdo rswlrq ydoxh zlwk uhvshfw wr lglrv|qfudwlf ulvn=
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Wrjhwkhu zlwk Htv1 +:, dqg +46,/ wkh sduwldo ghulydwlyh ri wrwdo rswlrq ydoxh zlwk uhvshfw wr

v|vwhpdwlf ulvn lv=
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Ehfdxvh qhlwkhu sduwldo ghulydwlyh fdq eh vljqhg dqdo|wlfdoo| +gxh wr whupv lqyroylqj ]r,/ L lqyhvwl0

jdwh ulvn lqfhqwlyhv qxphulfdoo|1

Ilj1 5 looxvwudwhv wkh lqfhqwlyh wr lqfuhdvh lglrv|qfudwlf ulvn xvlqj wkh iroorzlqj sdudphwhuv=

d @ 5 ru 7/ �r @ 3=6/ � @ 4/ N @ 4/ dqg W @ 81 Wkh sduwldo ghulydwlyh ri wrwdo rswlrq ydoxh zlwk

uhvshfw wr lglrv|qfudwlf ulvn lv fdofxodwhg dqg sorwwhg djdlqvw rswlrq zhdowk dv d iudfwlrq ri wrwdo

zhdowk +$,1 Dv vkrzq lq Ilj1 5/ wklv sduwldo ghulydwlyh lv qhjdwlyh lpso|lqj wkdw vwrfn rswlrqv fuhdwh

lqfhqwlyhv wr uhgxfh lglrv|qfudwlf ulvn1 Lq dgglwlrq/ wkh pdjqlwxgh +devroxwh ydoxh, ri wkh lqfhqwlyh

h�hfw lqfuhdvhv dv rswlrqv ehfrph d odujhu sursruwlrq ri wrwdo zhdowk1 Wkh lqfuhdvh frqwlqxhv xqwlo

sursruwlrqdo rswlrq zhdowk uhdfkhv dssur{lpdwho| ;3( dqg 98( iru h{hfxwlyhv zlwk d uhodwlyh ulvn

dyhuvlrq ri 5 dqg 7/ uhvshfwlyho|1 Dq| lqfuhdvh lq rswlrq zhdowk eh|rqg wklv srlqw zloo uhvxow lq d

ghfolqh lq wkh lqfhqwlyh wr uhgxfh lglrv|qfudwlf ulvn/ exw wkh lqfhqwlyh h�hfw grhv qrw glvdsshdu hyhq

li rswlrqv duh <8( ri wrwdo zhdowk1 Lq idfw/ wkh lqfhqwlyh wr uhgxfh lglrv|qfudwlf ulvn lv vwurqj iru

prvw ohyhov ri sursruwlrqdo rswlrq zhdowk1 Wkh rqo| h{fhswlrq lv zkhq sursruwlrqdo rswlrq zhdowk

lv ohvv wkdq 58( ri wrwdo zhdowk1 Lq wklv fdvh/ wkh lqfhqwlyh h�hfw lv uhodwlyho| vpdoo dqg fdq eh erwk
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srvlwlyh ru qhjdwlyh1 Wkh sdwwhuq h{klelwhg lq Ilj1 5 lv urexvw ryhu wkh zlgh udqjh ri sdudphwhuv

fryhuhg e| Wdeoh 41

Vlploduo|/ Ilj1 6 looxvwudwhv wkh lqfhqwlyh wr lqfuhdvh v|vwhpdwlf ulvn xvlqj wkh vdph sdudphwhuv

dv lq Ilj1 51 Wkh sduwldo ghulydwlyh ri wrwdo rswlrq ydoxh zlwk uhvshfw wr ehwd lv fdofxodwhg dqg

sorwwhg djdlqvw rswlrq zhdowk dv d iudfwlrq ri wrwdo zhdowk +$,1 Dv vkrzq lq Ilj1 6/ wklv sduwldo

ghulydwlyh lv prvwo| srvlwlyh zklfk phdqv wkdw vwrfn rswlrqv fuhdwh lqfhqwlyhv wr lqfuhdvh v|vwhpdwlf

ulvn1 Wkh lqfhqwlyh h�hfw lv txlwh vwurqj h{fhsw zkhq sursruwlrqdo rswlrq zhdowk lv hlwkhu yhu| vpdoo

ru yhu| odujh1 Wkhuh lv dovr d zhdn lqfhqwlyh wr uhgxfh v|vwhpdwlf ulvn zkhq sursruwlrqdo rswlrq

zhdowk h{fhhgv <3( dqg :3( iru h{hfxwlyhv zlwk d uhodwlyh ulvn dyhuvlrq ri 5 dqg 7/ uhvshfwlyho|1

Vlplodu wr wkh lqfhqwlyh wr lqfuhdvh lglrv|qfudwlf ulvn vkrzq lq Ilj1 5/ wkh lqfhqwlyh wr lqfuhdvh

v|vwhpdwlf ulvn �uvw jhwv vwurqjhu wkhq ghfolqhv dv pruh fdvk sd| lv uhsodfhg zlwk rswlrqv1 Wklv

uhvxow lv irxqg wr eh urexvw ryhu wkh udqjh ri sdudphwhuv fryhuhg e| Wdeoh 41

Wkh uhvxowv lq Iljv1 5 dqg 6 vxjjhvw wkdw ulvn lqfhqwlyhv fuhdwhg e| vwrfn rswlrqv duh qrw

xqdpeljxrxvo| srvlwlyh ru qhjdwlyh1 Zkloh vwrfn rswlrqv surylgh lqfhqwlyh wr uhgxfh lglrv|qfudwlf

ulvn/ wkh| dovr fuhdwh lqfhqwlyh wr lqfuhdvh v|vwhpdwlf ulvn1 Ehfdxvh ghflvlrqv pdgh e| h{hfxwlyhv

duh olnho| wr kdyh dq lpsdfw rq erwk v|vwhpdwlf dqg lglrv|qfudwlf ulvn/ wkh ryhudoo ulvn lqfhqwlyh pd|

ghshqg rq wkh uhodwlyh vwuhqjwk dqg lqwhudfwlrq ehwzhhq wkh wzr h�hfwv1 Lw lv wkxv qrw vxusulvlqj

wkdw hpslulfdo �qglqjv duh dovr glylghg rq wklv lpsruwdqw lvvxh1 Pruh glvfxvvlrqv rq wklv lvvxh

iroorz1

7161 Vwrfn sulfh �xfwxdwlrqv

Vr idu/ L kdyh rqo| h{dplqhg wkh lqfhqwlyh h�hfwv ri dw0wkh0prqh| rswlrqv +N @ 4,1 Wklv lv grqh

pdlqo| ehfdxvh wkh pdmrulw| ri doo vwrfn rswlrqv duh judqwhg dw wkh prqh| +Kdoo/ 4<<<,1 Krzhyhu/

wklv dqdo|vlv lv rqo| dssursuldwh rq ru lpphgldwho| diwhu wkh judqw gdwh zkhq wkh vwrfn sulfh lv
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forvh wr wkh rswlrq*v h{huflvh sulfh1 Vxevhtxhqw �xfwxdwlrqv lq vwrfn sulfh pd| pryh wkh rswlrqv

lq ru rxw ri wkh prqh| hyhq li wkh| duh judqwhg dw wkh prqh| lqlwldoo|1 Krz grhv ixwxuh vwrfn sulfh

pryhphqw lpsdfw lqfhqwlyh h�hfwvB

Wr dqvzhu wklv txhvwlrq/ L frqwlqxh wr dvvxph wkdw wkh �up judqwv dw0wkh0prqh| rswlrqv wr

lwv h{hfxwlyhv1 Lpphgldwho| diwhu wkh judqw gdwh/ d �up0vshfl�f vkrfn rffxuv dqg wkh �up*v vwrfn

sulfh lqfuhdvhv ru ghfuhdvhv e| d fhuwdlq dprxqw1 Wkh pdunhw sruwirolr lv dvvxphg wr eh xqd�hfwhg

ehfdxvh wklv lv d �up0vshfl�f vkrfn dqg wkh �up*v fdslwdol}dwlrq lv lppdwhuldo wr wkh pdunhw

sruwirolr1 Lq rwkhu zrugv/ hyhu|wklqj hovh uhpdlqv xqfkdqjhg h{fhsw iru dq xqh{shfwhg vkrfn wr

wkh �up*v vwrfn sulfh1 Wr looxvwudwh wkh lpsdfw ri vxfk vwrfn sulfh �xfwxdwlrqv/ L frqvlghu wkh

iroorzlqj vhw ri sdudphwhuv= d @ 5 ru 7/ $ @ 3=8/ � @ 4/ [ @ 83/ dqg W @ 81 Wkh judqw0gdwh

vwrfn sulfh lv '83/ lghqwlfdo wr wkh rswlrq*v h{huflvh sulfh1 Lpphgldwho| diwhu wkh judqw gdwh/ d vwrfn

sulfh vkrfn rffxuv fdxvlqj wkh vwrfn sulfh wr mxps wr d qhz ohyho udqjlqj iurp 3 wr '4331 Rwkhu

sdudphwhuv xvhg duh wkh vdph dv lq Wdeoh 41 Ilj1 7 looxvwudwhv wkh fkdqjhv lq lqfhqwlyh h�hfw dv wkh

vwrfn sulfh �xfwxdwhv1

Lw lv fohdu iurp Ilj1 7 wkdw vwrfn sulfh �xfwxdwlrqv kdyh d vwurqj lpsdfw rq doo lqfhqwlyh h�hfwv/

hvshfldoo| zkhq vwrfn sulfh lqfuhdvhv +pdnlqj wkh rswlrq lq wkh prqh|,1 Nhhslqj rwkhu wklqjv

frqvwdqw/ d kljkhu vwrfn sulfh ohdgv wr d pxfk vwurqjhu lqfhqwlyh wr lqfuhdvh vwrfn sulfh +Sdqho

D,1 Lqwxlwlyho|/ d kljkhu vwrfn sulfh pdnhv wkh rswlrq pruh ydoxdeoh wr wkh h{hfxwlyh1 Wkh vdph

groodu lqfuhdvh lq vwrfn sulfh wkxv ohdgv wr d juhdwhu mxps lq rswlrq ydoxh zkhq wkh vwrfn sulfh lv

kljkhu/ zklfk vwuhqjwkhqv wkh lqfhqwlyh wr lqfuhdvh vwrfn sulfh1 Wkh rssrvlwh lv wuxh zkhq wkh vwrfn

sulfh ghfolqhv1 Wkh lpsdfw rq ulvn lqfhqwlyhv lv pruh lqwuljxlqj1 Rq wkh judqw gdwh/ wkh dw0wkh0

prqh| rswlrq fuhdwhv lqfhqwlyhv wr lqfuhdvh v|vwhpdwlf ulvn +Sdqho E, dqg ghfuhdvh lglrv|qfudwlf

ulvn +Sdqho F,1 Vxevhtxhqw vwrfn sulfh fkdqjhv pd| dowhu erwk wkh pdjqlwxgh dqg gluhfwlrq ri wkhvh
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ulvn lqfhqwlyhv/ wkrxjk wkh pdjqlwxgh lv d�hfwhg pxfk pruh e| d vwrfn sulfh lqfuhdvh wkdq e| d

vwrfn sulfh ghfolqh1 Lq erwk fdvhv/ wkhuh lv d fulwlfdo vwrfn sulfh vxfk wkdw wkh lqfhqwlyh wr lqfuhdvh

v|vwhpdwlf ru lglrv|qfudwlf ulvn lv qhjdwlyh +srvlwlyh, zkhq wkh vwrfn sulfh lv deryh +ehorz, wklv

fulwlfdo vwrfn sulfh1 Wkh lqfhqwlyh h�hfwv duh vlplodu zkhq rwkhu sdudphwhuv duh xvhg exw pd| gl�hu

vrphzkdw lq pdjqlwxgh1

Wkhvh uhvxowv lpso| wkdw wkh lqfhqwlyh wr lqfuhdvh vwrfn sulfh lv pxfk vwurqjhu lq d exoo pdunhw

wkdq lq d ehdu pdunhw +Sdqho D,1 Wklv lv qrw qhfhvvdulo| ghvludeoh iurp dq lqfhqwlyh srlqw ri ylhz

ehfdxvh vwurqjhu lqfhqwlyh lv suhflvho| qhhghg zkhq wkh vwrfn sulfh lv grzq1 Wkh frqwuryhuvldo

sudfwlfh ri uhsulflqj xqghuzdwhu rswlrqv ghdov zlwk wklv sureohp e| orzhulqj wkh rswlrq*v h{huflvh

sulfh1 Zkloh rswlrq uhsulflqj grhv lqghhg vwuhqjwkhq wkh lqfhqwlyh wr lqfuhdvh vwrfn sulfh/ lw dovr

lpsrvhv dgglwlrqdo frvw wr wkh �up ehfdxvh wkh uhsulfhg rswlrq lv pxfk pruh h{shqvlyh wkdq wkh

xqghuzdwhu rswlrq ehiruh lw lv uhsulfhg1 Vxfk frvw lv riwhq ljqruhg zkhq rswlrq uhsulflqj lv sursrvhg

e| h{hfxwlyhv dqg frpshqvdwlrq frqvxowdqwv1 Wkhuh lv dovr dq lqgluhfw frvw ri rswlrq uhsulflqj1 Wkh

h{hfxwlyh pd| qrw zrun dv kdug wr lqfuhdvh wkh vwrfn sulfh li kh h{shfwhg wkh �up wr uhsulfh wkh

rswlrq vxevhtxhqwo|1 Lq idfw/ kh pljkw eh lqfolqhg wr ohw wkh vwrfn sulfh frqwlqxh wr idoo xqwlo lw

lv orz hqrxjk vr wkdw wkh �up uhsulfhv wkh rswlrq1 Lw lv ehwwhu wr krog edfn klv h�ruw xqwlo wkh

rswlrq lv uhsulfhg dqg wkhq h{huwv ixoo h�ruw1 D ehwwhu zd| wr uhmxyhqdwh wkh rswlrq*v lqfhqwlyh

h�hfwv lv wkh vr0fdoohg Eodfn0Vfkrohv uhsulflqj +Kdoo dqg Pxusk|/ 5333e,1 Lq wklv uhodwlyho| qhz

rswlrq uhsulflqj vfkhph/ wkh Eodfn0Vfkrohv ydoxh ri wkh xqghuzdwhu rswlrqv lv fdofxodwhg �uvw1 Wkh

rxw0ri0wkh0prqh| rswlrqv duh wkhq uhsodfhg zlwk qhz/ dw0wkh0prqh| rswlrqv ri htxdo Eodfn0Vfkrohv

ydoxh1 Wkh rswlrqv duh uhsulfhg dw wkh vdph frvw wr wkh �up +dssur{lpdwhg e| wkh Eodfn0Vfkrohv

ydoxh, zkloh wkh surshu lqfhqwlyh h�hfwv duh uhvwruhg1 Dowhuqdwlyho|/ �upv vkrxog frqvlghu judqwlqj

d vhulhv ri vwrfn rswlrqv lq vpdoo txdqwlwlhv ryhu wlph wkdq d vlqjoh phjd judqw xsiurqw1 Xvlqj
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d vhulhv ri vpdoo judqwv uhgxfhv wkh qhhg wr uhsulfh rswlrqv dqg wkxv pd| dyrlg wkh frqwuryhuv|

fuhdwhg e| rswlrq uhsulflqj1

Lq dgglwlrq/ ulvn lqfhqwlyhv +erwk v|vwhpdwlf dqg lglrv|qfudwlf ulvnv, h{klelw phdq uhyhuvlrq

lq vwrfn sulfh �xfwxdwlrqv1 Zkhq vwrfn sulfhv duh kljk +eh|rqg d fulwlfdo ydoxh,/ rswlrqv fuhdwh

lqfhqwlyhv wr uhgxfh erwk v|vwhpdwlf ulvn dqg lglrv|qfudwlf ulvn zkloh wkh rssrvlwh lv wuxh zkhq vwrfn

sulfhv duh orz1 Wklv lqwhuhvwlqj uhvxow lpsolhv wkdw vwrfn rswlrqv duh xqolnho| wr fuhdwh h{wuhph ulvn

lqfhqwlyhv1 Zkhq wkh vwrfn sulfhv duh kljk/ rswlrqv surylgh lqfhqwlyhv wr uhgxfh erwk v|vwhpdwlf

dqg lglrv|qfudwlf ulvn1 Wkh h{hfxwlyh fkrrvhv wr khgjh wkh jdlq lq rswlrqv e| uhgxflqj ulvn1 Wrr

pxfk uhgxfwlrq lq ulvn pd|/ krzhyhu/ eh xqghvludeoh iru vkduhkroghuv ehfdxvh ri wkh fruuhvsrqglqj

glplqlvkhg h{shfwhg uhwxuq1 Ri frxuvh/ wklv lv dovr suhflvho| wkh vlwxdwlrq zkhuh wkh rswlrq lv ghhs

lq wkh prqh| dqg wkh h{hfxwlyh lv h{shfwhg wr h{huflvh wkh rswlrq/ zklfk lpphgldwho| uhgxfhv ru

holplqdwhv wkh lqfhqwlyh wr uhgxfh ulvn1 Rq wkh rwkhu kdqg/ rswlrqv fuhdwh lqfhqwlyhv wr lqfuhdvh

erwk v|vwhpdwlf dqg lglrv|qfudwlf ulvnv +pruh vr iru v|vwhpdwlf ulvn, zkhq vwrfn sulfhv duh orz1

Krzhyhu/ wkh lqfhqwlyh vwuhqjwk lv uhodwlyho| zhdn frpsduhg wr wkh lqfhqwlyh wr uhgxfh ulvn zkhq

vwrfn sulfhv duh kljk +Sdqhov E dqg F,1 Wkh lqfhqwlyh wr lqfuhdvh ulvn zhdnhqv hyhq ixuwkhu li vwrfn

sulfh frqwlqxhv wr ghfolqh1

7171 H{huflvh sulfh dqg lqfhqwlyh h�hfwv

Wkh ryhuzkhoplqj pdmrulw| ri doo vwrfn rswlrqv duh judqwhg dw wkh prqh| +Kdoo/ 4<<<,1 Wkh

lqwhuhvwlqj txhvwlrq lv zkhwkhu wkhuh lv dq| xqghuo|lqj hfrqrplf ru lqvwlwxwlrqdo uhdvrq iru wklv

frpprq sudfwlfh1 Fxuuhqw dffrxqwlqj uhjxodwlrqv shqdol}h lq0wkh0prqh| rswlrq judqwv +nqrzq dv

glvfrxqw rswlrqv,/ ehfdxvh wkh judqw0gdwh vsuhdg ehwzhhq vwrfn sulfh dqg h{huflvh sulfh rq glvfrxqw

rswlrqv pxvw eh fkdujhg wr lqfrph1 Krzhyhu/ wklv grhv qrw h{sodlq zk| rxw0ri0wkh0prqh| rswlrqv

+nqrzq dv suhplxp rswlrqv, duh qrw judqwhg pruh iuhtxhqwo|1 Shukdsv/ h{hfxwlyhv glvolnh suhplxp
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rswlrqv vlqfh wkh| duh lqlwldoo| xqghuzdwhu dqg pd| uhpdlq vr iru vrph wlph wr frph1 Kdoo +4<<<,

dujxhv wkdw wkhuh vhhpv wr eh d eldv/ rq wkh sduw ri h{hfxwlyhv/ wrzdug ydoxlqj rswlrqv dffruglqj wr

zkdw wkh| zrxog eh zruwk li h{huflvhg lpphgldwho|1 Edvhg rq dfwxdo lqwhuylhzv zlwk frqvxowdqwv

dw pdmru frpshqvdwlrq frqvxowlqj �upv lq wkh X1V1/ Kdoo +4<<<, �qgv wkdw pdq| h{hfxwlyhv ylhz

_dw wkh prqh| ru rxw ri wkh prqh| rswlrqv dv qhdu zruwkohvv cehfdxvh wkh| duh qrw zruwk dq|wklqj

xqohvv wkh vkduh sulfh jrhv xs*1%H

Pruh uhfhqwo|/ Kdoo dqg Pxusk| +5333d, dujxh wkdw vhwwlqj wkh h{huflvh sulfh htxdo wr wkh judqw0

gdwh vwrfn sulfh lv dq rswlpdo ru qhdu rswlpdo srolf|1 Xvlqj wkh fhuwdlqw| htxlydohqw ydoxdwlrq prgho

ri Odpehuw hw do1 +4<<4,/ wkh| �qg wkdw wkh lqfhqwlyh wr lqfuhdvh vwrfn sulfh lv pd{lpl}hg ru qhduo|

pd{lpl}hg zkhq wkh rswlrq lv dw wkh prqh|1 Wkh| frqfoxgh wkdw wkh frpprq sudfwlfh ri judqwlqj

rswlrqv dw wkh prqh| lv frqvlvwhqw zlwk pd{lpl}lqj lqfhqwlyh h�hfwv1 Krzhyhu/ lq ghulylqj wkh

rswlrq*v fhuwdlqw| htxlydohqw ydoxh/ wkh| gr qrw lqfrusrudwh wkh h{hfxwlyh*v rswlpdo lqyhvwphqw

ghflvlrqv iru klv xquhvwulfwhg zhdowk1 Vshfl�fdoo|/ wkh| dvvxph wkdw wkh h{hfxwlyh pxvw lqyhvw klv

hqwluh xquhvwulfwhg zhdowk lq wkh ulvn0iuhh dvvhw1 Wklv udwkhu uhvwulfwlyh dvvxpswlrq pd| kdyh ohg

wr wkh lqvhqvlwlylw| ri lqfhqwlyh h�hfwv wr h{huflvh sulfh1 Wkh lpsdfw ri h{huflvh sulfh rq lqfhqwlyh

h�hfwv lv wkxv qrw ixoo| h{sodlqhg1 Lq wklv vhfwlrq/ L dsso| wkh ydoxdwlrq prgho ghyhorshg lq wklv

sdshu wr uhh{dplqh wklv lvvxh1

Wr irfxv rq lqfhqwlyh h�hfwv/ wkh dqdo|vlv ehorz ljqruhv wkh dffrxqwlqj glvdgydqwdjhv ri lq0wkh0

prqh| rswlrqv dqg dvvxphv wkdw doo rswlrqv duh wuhdwhg htxdoo| e| dffrxqwlqj dqg wd{ uxohv1 Xqghu

wklv dvvxpswlrq/ wkh rswlpdo h{huflvh sulfh lv ghwhuplqhg hqwluho| e| wkh wudgh0r� ehwzhhq wkh frvw

dqg lqfhqwlyh h�hfwv ri vwrfn rswlrqv1 Wr lvrodwh wkh lpsdfw ri wkh h{huflvh sulfh/ L �{ wkh wrwdo frvw

ri wkh rswlrq judqw1 Wkh qxpehu ri rswlrqv judqwhg fkdqjhv dv wkh �up vhohfwv d gl�huhqw h{huflvh

H5ii �TTi?_� � �? O@** E�bbb��
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sulfh1 Li d orzhu h{huflvh sulfh lv fkrvhq/ d vpdoohu qxpehu ri rswlrqv lv judqwhg/ dqg ylfh yhuvd1

Wr looxvwudwh wkh pdlq uhvxowv/ wkh iroorzlqj vhw ri sdudphwhuv lv xvhg= d @ 5 ru 7/ $ @ 3=8/ � @ 4/

Vf @ 83/ dqg W @ 81 Wkh srvvleoh h{huflvh sulfhv iru wkh �up wr fkrrvh iurp fryhu d zlgh udqjh

iurp }hur wr 533( ri judqw0gdwh vwrfn sulfh1 Rwkhu sdudphwhuv duh lghqwlfdo wr wkrvh xvhg lq Wdeoh

41 Wkh uhvxowv duh suhvhqwhg lq Ilj1 81

Frqvlghu �uvw wkh lqfhqwlyh wr lqfuhdvh vwrfn sulfh +Sdqho D,1 Phdvxuhg e| djjuhjdwh rswlrq

ghowd/ wkh lqfhqwlyh wr lqfuhdvh vwrfn sulfh kdv d qrqolqhdu uhodwlrqvkls zlwk h{huflvh sulfh1 Wkh

lqfhqwlyh vwuhqjwk lv wkh vwurqjhvw dw dq h{huflvh sulfh wkdw lv ohvv wkdq wkh vwrfn sulfh exw juhdwhu

wkdq }hur1 Wkh pd{lpxp lv uhdfkhg zkhq wkh h{huflvh sulfh lv dssur{lpdwho| :3( dqg 73( ri

wkh vwrfn sulfh zkhq wkh h{hfxwlyh*v ghjuhh ri ulvn dyhuvlrq +d, lv 5 dqg 7/ uhvshfwlyho|1 Iurp wkh

lqfhqwlyh srlqw ri ylhz/ wkhvh duh wkh rswlpdo h{huflvh sulfh iru wkh �up wr vhohfw1 Wkh lqfhqwlyh

vwuhqjwk zrxog eh zhdnhqhg e| 8( dqg 65(/ uhvshfwlyho|/ li wkh rswlrq lv judqwhg dw wkh prqh|

lqvwhdg ri wkh rswlpdo h{huflvh sulfh1 Vlploduo|/ wkh uhgxfwlrq lq lqfhqwlyh vwuhqjwk lv 63( dqg

48(/ uhvshfwlyho|/ li uhvwulfwhg vwrfn +[ @ 3, lv judqwhg lqvwhdg1 Wkh orvv lq lqfhqwlyh vwuhqjwk lq

hlwkhu fdvh +uhvwulfwhg vwrfn ru dw0wkh0prqh| rswlrq, lv vljql�fdqw dqg pxfk juhdwhu wkdq uhsruwhg

e| Kdoo dqg Pxusk| +5333d,1 Wkh gl�huhqw dvvxpswlrqv uhjduglqj wkh h{hfxwlyh*v qrq0�up0uhodwhg

lqyhvwphqw rssruwxqlwlhv duh wkh pdlq uhdvrq iru wkhvh gl�huhqfhv lq wkh vhqvlwlylw| ri lqfhqwlyh

h�hfwv wr h{huflvh sulfh1

Wkh lqfhqwlyh wr lqfuhdvh v|vwhpdwlf ulvn lv dqdo|}hg qh{w1 Dv vkrzq lq Sdqho E ri Ilj1 8/

rswlrqv fuhdwh lqfhqwlyhv wr lqfuhdvh +uhgxfh, v|vwhpdwlf ulvn zkhq wkh h{huflvh sulfh lv kljk +orz,1

Li wkh �up fkrrvhv wr judqw wkh rswlrq hlwkhu dw ru lq wkh prqh| +[ � Vf,/ wkh ulvn lqfhqwlyh lv

txlwh zhdn dqg prvwo| qhjdwlyh1 Rq wkh rwkhu kdqg/ wkh ulvn lqfhqwlyh lv srvlwlyh dqg fdq eh txlwh

vwurqj li wkh �up judqwv rxw0ri0wkh0prqh| rswlrqv +[ A Vf,1 Wkh lqfhqwlyh h�hfwv dovr ydu| dv
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rswlrq zhdowk dqg �up ehwd fkdqjh/ exw wkh jhqhudo sdwwhuq ri wkh ulvn lqfhqwlyh uhpdlqv vlplodu

wr wkh rqh looxvwudwhg lq Sdqho E1

Ilqdoo|/ L h{dplqh wkh lqfhqwlyh wr lqfuhdvh lglrv|qfudwlf ulvn1 Dv vkrzq lq Sdqho F ri Ilj1 8/

vwrfn rswlrqv fuhdwh lqfhqwlyhv wr uhgxfh lglrv|qfudwlf ulvn yluwxdoo| ryhu wkh hqwluh udqjh ri h{huflvh

sulfhv1 Wkh rqo| h{fhswlrq lv zkhq wkh h{huflvh sulfh lv h{wuhpho| kljk +pruh wkdq 533( ri wkh

vwrfn sulfh,1 Dv �upv duh xqolnho| wr judqw rswlrqv zlwk dq h{huflvh sulfh pruh wkdq wzlfh wkh

judqw0gdwh vwrfn sulfh/ vwrfn rswlrqv/ iru doo sudfwlfdo sxusrvhv dqg frqfhuqv/ fuhdwh lqfhqwlyhv wr

uhgxfh lglrv|qfudwlf ulvn1 Wklv lv wuxh dfurvv d zlgh udqjh ri sdudphwhuv fryhuhg e| Wdeoh 41 Zkdw

lv pruh vxusulvlqj lv wkh yduldwlrq lq wkh lqfhqwlyh vwuhqjwk dfurvv h{huflvh sulfhv1 Wkh lqfhqwlyh wr

uhgxfh lglrv|qfudwlf ulvn lv wkh vwurqjhvw zkhq wkh �up judqwv rswlrqv dw ru forvh wr wkh prqh| exw

glplqlvkhv zkhq wkh �up judqwv rswlrqv iduwkhu iurp wkh prqh|1

Lq djjuhjdwh/ wkh uhvxowv lq Ilj1 8 ghprqvwudwh wkdw lqfhqwlyh h�hfwv iurp vwrfn rswlrqv duh

vhqvlwlyh wr wkh fkrlfh ri h{huflvh sulfh1 Wr pd{lpl}h wkh lqfhqwlyh wr lqfuhdvh vwrfn sulfh/ wkh �up

vkrxog vhw wkh h{huflvh ehorz wkh judqw0gdwh vwrfn sulfh exw juhdwhu wkdq }hur1 Wkh h{dfw h{huflvh

sulfh ohyho ghshqgv wkh fkdudfwhulvwlfv ri wkh �up dqg wkh h{hfxwlyh1 Vhwwlqj wkh h{huflvh sulfh

htxdo wr wkh judqw0gdwh vwrfn sulfh ru }hur lv idu iurp rswlpdo1 Wkh lqfhqwlyh wr lqfuhdvh vwrfn

sulfh lv zhdnhqhg hyhq ixuwkhu li wkh h{huflvh sulfh lv vhw deryh wkh judqw0gdwh vwrfn sulfh1 Ulvn

lqfhqwlyhv duh htxdoo| vhqvlwlyh wr wkh fkrlfh ri h{huflvh sulfh1 Iurp d sxuh lqfhqwlyh srlqw ri ylhz/

vhwwlqj wkh h{huflvh sulfh voljkwo| ehorz vwrfn sulfh pljkw eh rswlpdo1 Krzhyhu/ fxuuhqw dffrxqwlqj

uhjxodwlrqv shqdol}h �upv wkdw judqw lq0wkh0prqh| rswlrqv +lqfoxglqj uhvwulfwhg vwrfn,1 Wklv lv

ehfdxvh wkh lq0wkh0prqh| sruwlrq ri wkh rswlrq judqw pxvw eh h{shqvhg e| wkh �up lpphgldwho|/

wkxv uhgxflqj uhsruwhg hduqlqjv1 Ilupv +dqg FHRv, frqfhuqhg derxw uhsruwhg hduqlqjv duh ohvv

olnho| wr xvh glvfrxqw rswlrqv +lqfoxglqj uhvwulfwhg vwrfn, hyhq wkrxjk wkh| pd| eh pruh lqfhqwlyh
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lqgxflqj1 Xqwlo wkh IDVE dqg rwkhu uhjxodwru| erglhv lpsohphqw wkh qhfhvvdu| uhirupv lq wkhlu

srolflhv dqg uhjxodwlrqv/ �upv zloo frqwlqxh wr judqw rswlrqv dw wkh prqh|1 Rqfh doo rswlrqv duh

wuhdwhg htxdoo| +h1j1/ fkdujh wkh frvw ri doo rswlrqv wr hduqlqjv dw wkh wlph ri wkh rswlrq judqw,/

�upv pd| ehjlq wr frqvlghu dowhuqdwlyh h{huflvh sulfh srolflhv dqg irfxv pruh rq lqfhqwlyh h�hfwv

iurp vwrfn rswlrqv1 Wkhvh qhhghg uhirupv pd| sod| dq lpsruwdqw uroh lq irvwhulqj wkh ehvw sudfwlfh

ri h{hfxwlyh frpshqvdwlrq1b

81 Vxppdu| dqg frqfoxvlrqv

Lq wklv vwxg|/ L kdyh ghyhorshg d pruh jhqhudol}hg iudphzrun iru ydoxlqj h{hfxwlyh vwrfn rswlrqv1

Wkh fhuwdlqw| htxlydohqw ydoxh frqfhsw iurp sulru vwxglhv +h1j1/ Odpehuw hw do1/ 4<<4> dqg Kdoo

dqg Pxusk|/ 5333d/e, lv prgl�hg wr lqfrusrudwh wkh h{hfxwlyh*v rswlpdo lqyhvwphqw ghflvlrqv dqg

sruwirolr fkrlfh1 L wkhq dsso| wkh qhz ydoxdwlrq iudphzrun wr h{dplqh wkh ydoxh dqg lqfhqwlyh

h�hfwv ri vwrfn rswlrqv1 Dv h{shfwhg/ L �qg wkdw h{hfxwlyhv glvfrxqw vwrfn rswlrqv vljql�fdqwo|

iurp wkhlu pdunhw ydoxh dqg vwrfn rswlrqv fuhdwh lqfhqwlyhv wr lqfuhdvh vwrfn sulfh1 D pruh vwulnlqj

�qglqj lv wkdw wkh lqfhqwlyh wr lqfuhdvh vwrfn sulfh grhv qrw lqfuhdvh prqrwrqlfdoo| dv sursruwlrqdo

rswlrq zhdowk lqfuhdvhv1 Nhhslqj wkh wrwdo frvw ri klv frpshqvdwlrq �{hg/ judqwlqj pruh rswlrqv

fuhdwhv juhdwhu lqfhqwlyhv wr lqfuhdvh vwrfn sulfh zkhq sursruwlrqdo rswlrq zhdowk grhv qrw h{fhhg

d fulwlfdo wkuhvkrog1 Eh|rqg wklv fulwlfdo ohyho/ judqwlqj pruh rswlrqv dfwxdoo| uhgxfhv lqfhqwlyh

vwuhqjwk dqg ehfrphv frxqwhusurgxfwlyh1 L dovr glvwlqjxlvk v|vwhpdwlf ulvn dqg lglrv|qfudwlf ulvn

dqg �qg wkdw vwrfn rswlrqv fuhdwh lqfhqwlyhv wr uhgxfh lglrv|qfudwlf ulvn exw fuhdwh lqfhqwlyhv wr

b6�5�<t Thi��L�t @||i4T| uLh t�U� @ hiuLh4 �? �bb� 4i| ��|� ��_itThi@_ ThL|it|t uhL4 �,�t @?_ ULhTLh@|i ML@h_t
?@|�L?��_ic itTiU�@**) uhL4 |iU�?L*L}) �h4t Etii 6L c 2ff� uLh u�h|�ih _i|@�*t�� OL�i�ihc |�i hiUi?| tTiU|@U�*@h

UL**@Tti Lu B*LM@*UhLtt�?}c ,?hL?c @?_ L̀h*_UL4c @?_ |�i i?t��?} @UUL�?|�?} @?_ ULhTLh@|i UL?|hL* tU@?_@* 4@)

ThL��_i |�i �4Ti|�t ?ii_i_ |L T�t� |�hL�}� t�U� ?ii_i_ hiuLh4� W? u@U|c A�i ,?_�?} #L�M*i 5|@?_@h_t uLh 5|LU!
�T|�L?t �U|c UL�tTL?tLhi_ M) 5i?@|Lht �@h* wi��? @?_ aL�? �U�@�?c �@t hi��?|hL_�Ui_ �? |�i 5i?@|i �? 6iMh�@h)c

2ff2� Wu T@tti_c |�i M�** �L�*_ uLhUi UL4T@?�it |L |hi@| |�i ULt| Lu |�i�h t|LU! LT|�L? T*@?t i @U|*) |�i t@4i L?

�?UL4i t|@|i4i?|t hiTLh|i_ |L t�@hi�L*_iht @?_ |L |�i W+5� W| _Lit ?L| tL*�i |�i ThLM*i4 i?|�hi*)c M�| �| �t Uih|@�?*)
@ t|iT �? |�i h�}�| _�hiU|�L?�
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lqfuhdvh v|vwhpdwlf ulvn1 Wkh frpelqhg ulvn lqfhqwlyh fdq eh hlwkhu srvlwlyh ru qhjdwlyh ghshqglqj

rq wkh fkdudfwhulvwlfv ri wkh �up dqg wkh h{hfxwlyh1 Ilqdoo|/ wkh fkrlfh ri h{huflvh sulfh kdv

d vxevwdqwldo lpsdfw rq lqfhqwlyh h�hfwv1 Lq sduwlfxodu/ wkh lqfhqwlyh wr lqfuhdvh vwrfn sulfh lv

pd{lpl}hg dw dq h{huflvh sulfh wkdw lv ehorz vwrfn sulfh exw juhdwhu wkdq }hur1 Wkhvh �qglqjv

surylgh qhz lqvljkwv rq wkh uroh ri vwrfn rswlrqv lq h{hfxwlyh frpshqvdwlrq1
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Dfnqrzohgjphqwv

L zrxog olnh wr wkdqn Phodqlh Fdr/ Urq Jldppdulqr/ Vkdqh Mrkqvrq/ Prvkh Plohyvn|/ Wrp

Qrkho/ Jrugrq Urehuwv/ Mdvrq Zhl/ vhplqdu sduwlflsdqwv dw \run Xqlyhuvlw| dqg wkh Xqlyhuvlw| ri

Wrurqwr iru khosixo frpphqwv dqg vxjjhvwlrqv rq dq hduolhu yhuvlrq ri wklv sdshu1 Wkh �qdqfldo

vxssruw ri wkh Vrfldo Vflhqfhv dqg Kxpdqlwlhv Uhvhdufk Frxqflo ri Fdqdgd dqg \run Xqlyhuvlw| lv

dovr judwhixoo| dfnqrzohgjhg1

Uhihuhqfhv

Djjduzdo/ U1N1/ Vdpzlfn/ D1D1/ 4<<<1 Wkh rwkhu vlgh ri wkh wudgh0r�= Wkh lpsdfw ri ulvn

rq h{hfxwlyh frpshqvdwlrq1 Mrxuqdo ri Srolwlfdo Hfrqrp| 43:/ 9804381

Ehuoh/ D1/ Mu1/ Phdqv/ J1/ 4<651 Wkh Prghuq Frusrudwlrq dqg Sulydwh Surshuw|1 Pdfploodq/

Qhz \run1

Eodfn/ I1/ Vfkrohv/ P1/ 4<:61 Wkh Sulflqj ri rswlrqv dqg frusrudwh oldelolwlhv1 Mrxuqdo ri

Srolwlfdo Hfrqrp| ;4/ 96:098<1

Fdushqwhu/ M1Q1/ 53331 Grhv rswlrq frpshqvdwlrq lqfuhdvh pdqdjhuldo ulvn dsshwlwhB Mrxu0

qdo ri Ilqdqfh 88/ 5644056641

Fruh/ M1/ Jxd|/ Z1/ 5334d1 Wkh rwkhu vlgh ri wkh wudgh0r�= Wkh lpsdfw ri ulvn rq h{hfxwlyh

frpshqvdwlrq/ d frpphqw1 Xqsxeolvkhg pdqxvfulsw/ Wkh Zkduwrq Vfkrro/ Xqlyhuvlw|

ri Shqqv|oydqld1

Fruh/ M1/ Jxd|/ Z1/ 5334e1 Zkhq frqwudfwv uhtxluh ulvn0dyhuvh h{hfxwlyhv wr krog htxlw|=

Lpsolfdwlrqv iru rswlrq ydoxdwlrq dqg uhodwlyh shuirupdqfh hydoxdwlrq1 Xqsxeolvkhg

pdqxvfulsw/ Wkh Zkduwrq Vfkrro/ Xqlyhuvlw| ri Shqqv|oydqld1

Ghixvfr/ U1D1/ Mrkqvrq/ U1U1/ ]ruq/ W1V1/ 4<<31 Wkh h�hfw ri h{hfxwlyh vwrfn rswlrq sodqv

rq vwrfnkroghuv dqg erqgkroghuv1 Mrxuqdo ri Ilqdqfh 78/ 94:095:1
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Ghpvhw}/ K1/ Ohkq/ N1/ 4<;81 Wkh vwuxfwxuh ri frusrudwh rzqhuvkls= Fdxvhv dqg frqvh0

txhqfhv1 Mrxuqdo ri Srolwlfdo Hfrqrp| <6/ 4488044::1

Ir{/ M1/ 53341 Wkh dpd}lqj vwrfn rswlrq vohljkw ri kdqg1 Iruwxqh +Mxqh 48,/ ;90<51

Jurvvpdq/ V1M1/ Kduw/ R1G1/ 4<;61 Dq dqdo|vlv ri wkh sulqflsdo0djhqw sureohp1 Hfrqrphwulfd

84/ :0681

Kdoo/ E1M1/ 4<<<1 Wkh sd| wr shuirupdqfh lqfhqwlyhv ri h{hfxwlyh vwrfn rswlrqv1 Xqsxeolvkhg

zrunlqj sdshu/ Kduydug Xqlyhuvlw| dqg Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk1

Kdoo/ E1M1/ Pxusk|/ N1I1/ 5333d1 Rswlpdo h{huflvh sulfhv iru h{hfxwlyh vwrfn rswlrqv1 Dphu0

lfdq Hfrqrplf Uhylhz <3 +Pd|,/ 53<05471

Kdoo/ E1M1/ Pxusk|/ N1I1/ 5333e1 Vwrfn rswlrqv iru xqglyhuvl�hg h{hfxwlyhv1 QEHUZrunlqj

Sdshu &;3851

Klpphoehuj/ F1S1/ Kxeedug/ U1J1/ Sdold/ G1/ 4<<<1 Xqghuvwdqglqj wkh ghwhuplqdqwv ri

pdqdjhuldo rzqhuvkls dqg wkh olqn ehwzhhq rzqhuvkls dqg shuirupdqfh1 Mrxuqdo ri

Ilqdqfldo Hfrqrplfv 86/ 68606;71

Kropvwurp/ E1/ 4<:<1 Prudo kd}dug dqg revhuydelolw|1 Ehoo Mrxuqdo ri Hfrqrplfv 43/ :70<41

Kropvwurp/ E1/ Plojurp/ S1/ 4<;:1 Djjuhjdwlrq dqg olqhdulw| lq wkh surylvlrq ri lqwhuwhp0

srudo lqfhqwlyhv1 Hfrqrphwulfd 88/ 636065;1

Lqjhuvroo/ M1/ 53351 Wkh vxemhfwlyh dqg remhfwlyh hydoxdwlrq ri lqfhqwlyh vwrfn rswlrqv1

Zrunlqj sdshu/ \doh Xqlyhuvlw|1

Mhqvhq/ P1/ Phfnolqj/ Z1/ 4<:91 Wkhru| ri wkh �up= Pdqdjhuldo ehkdylru/ djhqf| frvwv dqg

rzqhuvkls vwuxfwxuh1 Mrxuqdo ri Ilqdqfldo Hfrqrplfv 6/ 63806931

Mhqvhq/ P1F1/ Pxusk|/ N1M1/ 4<<31 Shuirupdqfh sd| dqg wrs pdqdjhphqw lqfhqwlyhv1 Mrxu0

qdo ri Srolwlfdo Hfrqrp| <;/ 55805971
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Mrkqvrq/ V1D1/ Wldq/ \1V1/ 53331 Wkh ydoxh dqg lqfhqwlyh h�hfwv ri qrq0wudglwlrqdo h{hfxwlyh

vwrfn rswlrqv1 Mrxuqdo ri Ilqdqfldo Hfrqrplfv 8:/ 60671

Ndko/ P1/ Olx/ M1/ Orqjvwd�/ I1D1/ 53341 Sdshu ploolrqdluhv= Krz ydoxdeoh lv vwrfn wr d

vwrfnkroghu zkr lv uhvwulfwhg iurp vhoolqj lwB Zrunlqj Sdshu/ XFOD1

Odpehuw/ U1D1/ Odufnhu/ G1I1/ Yhuuhffkld/ U1H1/ 4<<41 Sruwirolr frqvlghudwlrqv lq ydoxlqj

h{hfxwlyh frpshqvdwlrq1 Mrxuqdo ri Dffrxqwlqj Uhvhdufk 5< +Vsulqj,/ 45<047<1

Phuwrq/ U1F1/ 4<:61 Wkhru| ri udwlrqdo rswlrq sulflqj1 Ehoo Mrxuqdo ri Hfrqrplfv dqg

Pdqdjhphqw Vflhqfh 7/ 47404;61

Edoolqjhu Suhvv/ Fdpseulgjh/ PD1

Phxoeurhn/ O1N1/ 53341 Wkh h�flhqf| ri htxlw|0olqnhg frpshqvdwlrq= Xqghuvwdqglqj wkh

ixoo frvw ri dzduglqj h{hfxwlyh vwrfn rswlrqv1 Ilqdqfldo Pdqdjhphqw +vxpphu,/ 80631

Pxusk|/ N1I1/ 4<<<1 H{hfxwlyh frpshqvdwlrq1 Lq Dvkhqihowhu/ R1 dqg Fdug/ G1 hgv1/ Kdqg0

errn ri Oderu Hfrqrplfv/ Yro1 LLL/ Qruwk Kroodqg1

Sdold/ G1/ 53341 Wkh hqgrjhqhlw| ri pdqdjhuldo frpshqvdwlrq lq �up ydoxdwlrq= D vroxwlrq1

Uhylhz ri Ilqdqfldo Vwxglhv 47/ :680:971

Suhqghujdvw/ F1/ 5333d1 Wkh whqxrxv wudgh0r� ri ulvn dqg lqfhqwlyhv1 Xqsxeolvkhgpdqxvfulsw/

Xqlyhuvlw| ri Fklfdjr1

Suhqghujdvw/ F1/ 5333e1 Zkdw wudgh0r� ri ulvn dqg lqfhqwlyhvB Dphulfdq Hfrqrplf Uhylhz

<3/ 75407581

Uxelqvwhlq/ P1/ 4<<81 Rq wkh dffrxqwlqj ydoxdwlrq ri hpsor|hh vwrfn rswlrqv1 Mrxuqdo ri

Ghulydwlyhv 6 +Idoo,/ ;0571

Vplwk/ F1Z1/ Mu1/ Zdwwv/ U1O1/ 4<;51 Lqfhqwlyh dqg wd{ h�hfwv ri h{hfxwlyh frpshqvdwlrq

sodqv1 Dxvwudoldq Mrxuqdo ri Pdqdjhphqw :/ 46<048:1
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Wldq/ \1V1/ 53341 Rswlpdo frqwudfwlqj/ lqfhqwlyh h�hfwv dqg wkh ydoxdwlrq ri h{hfxwlyh vwrfn

rswlrqv1 Zrunlqj Sdshu/ \run Xqlyhuvlw|1

Zlooldp/ P1D1/ Udr/ U1S1/ 53331 FHR vwrfn rswlrqv dqg htxlw| ulvn lqfhqwlyhv1 Zrunlqj

sdshu/ Jhrujld Vwdwh Xqlyhuvlw| dqg Wh{dv Whfk Xqlyhuvlw|1
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Wdeoh 4

Wkh h{hfxwlyh*v glvfrxqw ri rswlrq ydoxh iurp lwv pdunhw ydoxh

Iudfwlrq ri rswlrq zhdowk +$,

d � �r W 314 316 318 31: 31<

5 3 316 5 5319 771; 941; :918 <415

8 5616 7:18 961: ::17 <417

319 5 6513 8:1< :51< ;716 <718

8 7616 9:14 :<17 ;;16 <913

4 316 5 461; 661: 831; 9;13 ;:18

8 4814 6718 8319 991< ;917

319 5 5<14 871; :317 ;519 <61<

8 6<16 9618 :919 ;918 <815

7 3 316 5 6718 9717 ;313 <313 <:14

8 6:14 981; ;318 <314 <:14

319 5 7;15 :813 ;919 <618 <;14

8 8;1: ;31< ;<1; <813 <;19

4 316 5 581< 8814 :61; ;91: <915

8 5;13 881; :617 ;914 <81<

319 5 7913 :617 ;819 <51< <;13

8 8916 :<16 ;;1; <718 <;17

Wklv wdeoh uhsruwv wkh shufhqwdjh glvfrxqw lq wkh fhuwdlqw| htxlydohqw ydoxh ri d qrq0wudghg vwrfn

rswlrq iurp lwv pdunhw ydoxh +dssur{lpdwhg e| wkh Eodfn0Vfkrohv ydoxh,1 Wkh h{hfxwlyh*v frh�flhqw

ri uhodwlyh ulvn dyhuvlrq lv d1 Wkh ulvn0iuhh udwh lv 8(1 Wkh pdunhw sruwirolr kdv dq h{shfwhg uhwxuq

ri 43( dqg yrodwlolw| ri 53(1 Wkh �up*v vwrfn uhwxuq yrodwlolw| dqg ehwd duh �r dqg �/ uhvshfwlyho|1

Wkh rswlrq lv judqwhg dw wkh prqh| dqg lwv pdwxulw| lv W 1 Rswlrq zhdowk dv d iudfwlrq ri wrwdo

zhdowk lv $1
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Wdeoh 5

Rswlpdo kroglqjv lq wkh pdunhw sruwirolr

Iudfwlrq ri rswlrq zhdowk +$,

d � �r W Qr rswlrqv 314 316 318 31: 31<

5 3 316 5 3195: 31997 319;4 319:9 31994 31973

8 31963 31998 319;3 319;4 3199; 31979

319 5 3195: 31987 31994 31989 3197: 31968

8 31963 31983 31988 31985 3197: 3196:

4 316 5 3195: 316<5 031356 031694 03178< 03186:

8 31963 317<8 31584 31358 03148< 031567

319 5 3195: 31867 31756 3167: 315;< 31573

8 31963 318;5 3185; 317;; 31786 3174<

7 3 316 5 31643 31655 31655 3164; 31647 31644

8 31639 3164; 3164< 31648 31644 3163:

319 5 31643 3164; 3164: 31647 31645 31643

8 31639 31645 31644 31643 3163; 3163:

4 316 5 31643 313:8 0314;6 03153< 031547 03158;

8 31639 31496 03133: 03138< 031398 0313:9

319 5 31643 31557 31496 31469 31454 31445

8 31639 31593 3155< 31547 31537 314<:

Wklv wdeoh uhsruwv wkh rswlpdo lqyhvwphqw ri xquhvwulfwhg zhdowk lq wkh pdunhw sruwirolr/ zlwk dqg

zlwkrxw qrq0wudghg vwrfn rswlrqv1 Wkh h{hfxwlyh*v frh�flhqw ri uhodwlyh ulvn dyhuvlrq lv d1 Wkh

ulvn0iuhh udwh lv 8(1 Wkh pdunhw sruwirolr kdv dq h{shfwhg uhwxuq ri 43( dqg yrodwlolw| ri 53(1

Wkh �up*v vwrfn uhwxuq yrodwlolw| dqg ehwd duh �r dqg �/ uhvshfwlyho|1 Wkh rswlrq lv judqwhg dw wkh

prqh| dqg lwv pdwxulw| lv W 1 Rswlrq zhdowk dv d iudfwlrq ri wrwdo zhdowk lv $1
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Wdeoh 6

Glvfrxqw lq rswlrq ydoxh dqg rswlrq prqh|qhvv

H{huflvh sulfh ryhu vwrfn sulfh +N,

d � W $ 313 318 413 418 513

5 3 5 316 816 4913 771; 961< <313

318 <17 5819 941; ;818 <815

31: 4419 691< :918 <51: <:1;

8 316 451; 5:18 7:18 9717 :918

318 4<15 731: 961: :;17 ;:14

31: 5817 8719 ::17 ;;15 <618

4 5 316 613 <15 661: 9:19 ;:17

318 71; 4815 831; ;418 <61;

31: 919 551; 9;13 <318 <:14

8 316 :15 491; 6718 8619 9;1;

318 4416 5916 8319 :315 ;514

31: 4817 6:19 991< ;613 <31:

7 3 5 316 <1: 5;13 9717 ;:15 <81<

318 4814 7618 ;313 <61< <;15

31: 5318 931: <313 <:16 <<15

8 316 5413 7613 981; ;315 ;;18

318 6317 8<1; ;318 <313 <719

31: 6<18 :815 <314 <816 <:18

4 5 316 81; 4:1: 8814 ;71: <816

318 <15 6318 :61; <519 <:1<

31: 4613 7;1; ;91: <91: <<14

8 316 4618 6316 881; :71< ;81;

318 5318 791: :617 ;91< <615

31: 5;17 9815 ;914 <61; <91<

Wklv wdeoh uhsruwv wkh shufhqwdjh glvfrxqw lq wkh fhuwdlqw| htxlydohqw ydoxh ri d qrq0wudghg vwrfn

rswlrq iurp lwv pdunhw ydoxh +dssur{lpdwhg e| wkh Eodfn0Vfkrohv ydoxh, dw ydulrxv ohyho ri rswlrq

prqh|qhvv1 Wkh h{hfxwlyh*v frh�flhqw ri uhodwlyh ulvn dyhuvlrq lv d1 Wkh ulvn0iuhh udwh lv 8(1 Wkh

pdunhw sruwirolr kdv dq h{shfwhg uhwxuq ri 43( dqg yrodwlolw| ri 53(1 Wkh �up*v vwrfn uhwxuq

yrodwlolw| lv �r @ 3=6 dqg lwv ehwd lv �1 Wkh rswlrq*v pdwxulw| lv W dqg lwv h{huflvh sulfh dv d udwlr

wr vwrfn sulfh lv N1 Rswlrq zhdowk dv d iudfwlrq ri wrwdo zhdowk lv $1
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Sdqho E= Djjuhjdwh rswlrq ghowd

Ilj1 41 Rswlrq ghowd dv d ixqfwlrq ri sursruwlrqdo rswlrq zhdowk1 Lqfhqwlyh wr lqfuhdvh vwrfn sulfh

lv phdvxuhg e| rswlrq ghowd zklfk lv wkh sduwldo ghulydwlyh ri rswlrq ydoxh zlwk uhvshfw wr vwrfn

sulfh1 Wkh ryhudoo lqfhqwlyh vwuhqjwk lv phdvxuhg e| djjuhjdwh rswlrq ghowd zklfk lv gh�qhg dv wkh

ghowd ri hdfk rswlrq pxowlsolhg e| wkh qxpehu ri rswlrqv1 Wkh sdudphwhu ydoxhv xvhg duh= Wkh

ulvn0iuhh udwh +u, lv 8(1 Wkh pdunhw sruwirolr kdv dq h{shfwhg uhwxuq +�
�
, ri 43( dqg yrodwlolw|

+��, ri 53(1 Wkh �up*v vwrfn uhwxuq yrodwlolw| +�r, lv 63( dqg lwv ehwd +�, lv 41 Wkh rswlrq lv

dw wkh prqh| +N @ 4, dqg lwv pdwxulw| +W , lv 8 |hduv1 Wkh h{hfxwlyh*v frh�flhqw ri uhodwlyh ulvn

dyhuvlrq +d, lv hlwkhu 5 ru 71
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Ilj1 51 Lqfhqwlyh wr lqfuhdvh lglrv|qfudwlf ulvn1 Wkh lqfhqwlyh wr lqfuhdvh lglrv|qfudwlf ulvn lv gh�qhg

e| wkh sduwldo ghulydwlyh ri rswlrq ydoxh zlwk uhvshfw wr lglrv|qfudwlf ulvn +�e,1 Wkh sdudphwhu

ydoxhv xvhg duh= Wkh ulvn0iuhh udwh +u, lv 8(1 Wkh pdunhw sruwirolr kdv dq h{shfwhg uhwxuq +�
�
, ri

43( dqg yrodwlolw| +��, ri 53(1 Wkh �up*v vwrfn uhwxuq yrodwlolw| +�r, lv 63( dqg lwv ehwd +�, lv 41

Wkh rswlrq lv dw wkh prqh| +wkh udwlr ri h{huflvh sulfh wr vwrfn sulfh N @ 4, dqg lwv pdwxulw| +W ,

lv 8 |hduv1 Wkh h{hfxwlyh*v frh�flhqw ri uhodwlyh ulvn dyhuvlrq +d, lv hlwkhu 5 ru 71
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Ilj1 61 Lqfhqwlyh wr lqfuhdvh v|vwhpdwlf ulvn1 Wkh lqfhqwlyh wr lqfuhdvh v|vwhpdwlf ulvn lv gh�qhg

e| wkh sduwldo ghulydwlyh ri rswlrq ydoxh zlwk uhvshfw wr v|vwhpdwlf ulvn +�,1 Wkh sdudphwhu ydoxhv

xvhg duh= Wkh ulvn0iuhh udwh +u, lv 8(1 Wkh pdunhw sruwirolr kdv dq h{shfwhg uhwxuq +�
�
, ri 43(

dqg yrodwlolw| +��, ri 53(1 Wkh �up*v vwrfn uhwxuq yrodwlolw| +�r, lv 63( dqg lwv ehwd +�, lv 41

Wkh rswlrq lv dw wkh prqh| +N @ 4, dqg lwv pdwxulw| +W , lv 8 |hduv1 Wkh h{hfxwlyh*v frh�flhqw ri

uhodwlyh ulvn dyhuvlrq +d, lv hlwkhu 5 ru 71
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Ilj1 71 Vwrfn sulfh �xfwxdwlrqv dqg lqfhqwlyh h�hfwv1 Wkh rswlrqv duh judqwhg dw wkh prqh|

+Vf @ [ @ 83,/ exw d �up0vshfl�f vkrfn rffxuv lpphgldwho| diwhu wkh judqw gdwh dqg fdxvhv wkh

vwrfn sulfh wr �xfwxdwh ehwzhhq 3 wr 4331 Wkh sdudphwhu ydoxhv xvhg duh= Wkh ulvn0iuhh udwh +u,

lv 8(1 Wkh pdunhw sruwirolr kdv dq h{shfwhg uhwxuq +�
�
, ri 43( dqg yrodwlolw| +��, ri 53(1 Wkh

�up*v vwrfn uhwxuq yrodwlolw| +�r, lv 63( dqg lwv ehwd +�, lv 41 Wkh rswlrq kdv 8 |hduv ohiw wr

pdwxulw| +W ,1 Wkh h{hfxwlyh*v rswlrq zhdowk lv 83( ri wrwdo zhdowk dqg klv frh�flhqw ri uhodwlyh

ulvn dyhuvlrq +d, lv hlwkhu 5 ru 71
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Ilj1 81 H{huflvh sulfh dqg lqfhqwlyh h�hfwv1 Zkloh nhhslqj wkh wrwdo frvw ri wkh rswlrq judqw �{hg/

wkhvh �jxuhv looxvwudwh krz wkh fkrlfh ri h{huflvh sulfh lpsdfw lqfhqwlyh h�hfwv1 Wkh sdudphwhu

ydoxhv xvhg duh= Wkh ulvn0iuhh udwh +u, lv 8(1 Wkh pdunhw sruwirolr kdv dq h{shfwhg uhwxuq +�
�
, ri

43( dqg yrodwlolw| +��, ri 53(1 Wkh �up*v vwrfn uhwxuq yrodwlolw| +�r, lv 63( dqg lwv ehwd +�, lv 41

Wkh rswlrq kdv 8 |hduv ohiw wr pdwxulw| +W ,1 Wkh h{hfxwlyh*v rswlrq zhdowk lv 83( ri wrwdo zhdowk

dqg klv frh�flhqw ri uhodwlyh ulvn dyhuvlrq +d, lv hlwkhu 5 ru 71
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