




4 Ryhuylhz

Xs xqwlo wkh plg0 4<;3v/ �qdqfldo hfrqrplvwv kdg d idluo| frq�ghqw ylhz ri wkh
lqyhvwphqw zruog1 Wkh ylhz zdv exlow rq wkuhh ehgurfnv=

41 Wkh fdslwdo dvvhw sulflqj prgho +FDSP, lv d jrrg phdvxuh ri ulvn dqg wkxv
d jrrg h{sodqdwlrq zk| vrph vwrfnv/ sruwirolrv/ vwudwhjlhv ru ixqgv +dvvhwv/
jhqhulfdoo|, hduq kljkhu dyhudjh uhwxuqv wkdq rwkhuv1

Wkh FDSP vwdwhv wkdw dvvhwv fdq rqo| hduq d kljk dyhudjh uhwxuq li wkh| kdyh d
kljk �ehwd/� zklfk phdvxuhv wkh whqghqf| ri wkh lqglylgxdo dvvhw wr pryh xs ru
grzq wrjhwkhu zlwk wkh pdunhw dv d zkroh1 Ehwd gulyhv dyhudjh uhwxuqv ehfdxvh
ehwd phdvxuhv krz pxfk dgglqj d elw ri wkh dvvhw wr d glyhuvl�hg sruwirolr
lqfuhdvhv wkh yrodwlolw| ri wkh sruwirolr1 Lqyhvwruv fduh derxw sruwirolr uhwxuqv/
qrw derxw wkh ehkdylru ri vshfl�f dvvhwv1

51 Uhwxuqv duh xqsuhglfwdeoh/ olnh d frlq  ls1 Lq sduwlfxodu/

+d, Vwrfn uhwxuqv duh yhu| forvh wr xqsuhglfwdeoh1 Wklv lv wkh �udqgrp zdon�
wkhru| ri vwrfn sulfhv1 Wkrxjk wkhuh duh exoo dqg ehdu pdunhwv> orqj
vhtxhqfhv ri jrrg dqg edg sdvw uhwxuqv> wkh h{shfwhg ixwxuh uhwxuq lv
dozd|v derxw wkh vdph1 �Whfkqlfdo dqdo|vlv� wkdw wulhv wr glylqh ixwxuh
uhwxuqv lv qhduo| xvhohvv1 Dq| dssduhqw suhglfwdelolw| lv hlwkhu d vwdwlvwlfdo
duwlidfw zklfk zloo txlfno| ydqlvk rxw ri vdpsoh/ ru fdqqrw eh h{sorlwhg
diwhu wudqvdfwlrqv frvwv1

+e, Erqg uhwxuqv duh qrw suhglfwdeoh1 Wklv lv wkh �h{shfwdwlrqv prgho� ri wkh
whup vwuxfwxuh1 Li orqj whup erqg |lhogv duh kljkhu wkdq vkruw whup |lhogv
� li wkh |lhog fxuyh lv xszdug vorslqj � wklv grhv qrw phdq wkdw uhwxuqv rq
orqj whup erqgv duh dq| kljkhu wkdq wkrvh rq vkruw whup erqgv1 Udwkhu/
lw phdqv wkdw vkruw whup lqwhuhvw udwhv duh h{shfwhg wr ulvh lq wkh ixwxuh/
vr |rx h{shfw wr hduq derxw wkh vdph dprxqw rq vkruw whup ru orqj whup
erqgv dw dq| krul}rq1

+f, Iruhljq h{fkdqjh ehwv duh qrw suhglfwdeoh1 Li d frxqwu| kdv kljkhu lqwhuhvw
udwhv wkdq duh dydlodeoh lq wkh X1V1 iru erqgv ri d vlplodu ulvn fodvv/ lwv
h{fkdqjh udwh lv h{shfwhg wr ghsuhfldwh1 Wkhq/ diwhu |rx frqyhuw |rxu
lqyhvwphqw edfn wr grooduv/ |rx h{shfw wr pdnh wkh vdph dprxqw ri prqh|
kroglqj iruhljq ru grphvwlf erqgv1

+g, Vwrfn pdunhw yrodwlolw| grhv qrw fkdqjh pxfk wkurxjk wlph1 Qrw rqo| duh
uhwxuqv forvh wr xqsuhglfwdeoh/ wkh| duh qhduo| lghqwlfdoo| glvwulexwhg dv
zhoo1 Hdfk gd|/ wkh vwrfn pdunhw uhwxuq lv olnh wkh uhvxow ri  lsslqj wkh
vdph rog frlq/ ryhu dqg ryhu djdlq1
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61 Surihvvlrqdo pdqdjhuv gr qrw uholdeo| rxwshuirup vlpsoh lqglfhv dqg sdvvlyh
sruwirolrv rqfh rqh fruuhfwv iru ulvn +ehwd,1 Zkloh vrph gr ehwwhu wkdq wkh
pdunhw lq dq| jlyhq |hdu/ vrph gr zruvh/ dqg wkh rxwfrphv orrn yhu| pxfk
olnh jrrg dqg edg oxfn1 Pdqdjhuv zkr gr zhoo lq rqh |hdu duh qrw pruh olnho|
wr gr ehwwhu wkdq dyhudjh wkh qh{w |hdu1 Wkh dyhudjh dfwlyho|0pdqdjhg ixqg
grhv derxw 4( zruvh wkdq wkh pdunhw lqgh{1 Wkh pruh dfwlyho| dixqg wudghv
wudglqj/ wkh orzhu uhwxuqv wr lqyhvwruv1

Wrjhwkhu/ wkhvh ylhzv uh hfwhg d jxlglqj sulqflsoh wkdw dvvhw pdunhwv duh/ wr d
jrrg dssur{lpdwlrq/ lqirupdwlrqdoo| h!flhqw1 +Idpd 4<:3/ 4<<41, Wklv vwdwhphqw
phdqv wkdw pdunhw sulfhv douhdg| frqwdlq prvw lqirupdwlrq derxw ixqgdphqwdo ydoxh1
Lqirupdwlrqdo h!flhqf| lq wxuq ghulyhv iurp frpshwlwlrq1 Wkh exvlqhvv ri glvfryhulqj
lqirupdwlrq derxw wkh ydoxh ri wudghg dvvhwv lv h{wuhpho| frpshwlwlyh/ vr wkhuh duh
qr hdv| txlfn sur�wv wr eh pdgh/ dv wkhuh duh qrw lq hyhu| rwkhu zhoo0hvwdeolvkhg dqg
frpshwlwlyh lqgxvwu|1 Wkh rqo| zd| wr hduq odujh uhwxuqv lv e| wdnlqj rq dgglwlrqdo
ulvn1

Wkhvh vwdwhphqwv duh qrw grfwulqdluh eholhiv1 Udwkhu/ wkh| vxppdul}h wkh �qg0
lqjv ri d txduwhu0fhqwxu| ri h{whqvlyh dqg fduhixo hpslulfdo zrun1 Krzhyhu/ hyhu|
vlqjoh rqh ri wkhp kdv qrz ehhq h{whqvlyho| uhylvhg/ e| d qhz jhqhudwlrq ri hpslulfdo
uhvhdufk1 Wkhvh �qglqjv qhhg qrw ryhuwxuq wkh fkhulvkhg ylhz wkdw pdunhwv duh uhd0
vrqdeoh frpshwlwlyh dqg wkhuhiruh uhdvrqdeo| h!flhqw1 Lw grhv vxevwdqwldoo| hqodujh
rxu ylhz ri zkdw dfwlylwlhv surylgh uhzdugv iru kroglqj ulvnv/ dqg lw fkdoohqjhv rxu
hfrqrplf xqghuvwdqglqj ri wkrvh ulvn suhpld1

Qrz/ zh nqrz wkdw=

41 Wkhuh duh dvvhwv/ sruwirolrv/ ixqgv/ dqg vwudwhjlhv zkrvh dyhudjh uhwxuqv fdqqrw
eh h{sodlqhg e| wkhlu ehwd/ ru whqghqf| wr pryh zlwk wkh pdunhw dv d zkroh1
Pxowlidfwru h{whqvlrqv ri wkh FDSP grplqdwh wkh ghvfulswlrq/ shuirupdqfh
dwwulexwlrq/ dqg h{sodqdwlrq ri dyhudjh uhwxuqv1 Pxowlidfwru prghov dvvrfldwh
kljk dyhudjh uhwxuqv zlwk d whqghqf| wr pryh zlwk dgglwlrqdo ulvn idfwruv lq
dgglwlrq wr pryhphqwv lq wkh pdunhw dv d zkroh1 +Vhh Er{ 41,

51 Uhwxuqv duh suhglfwdeoh1 Lq sduwlfxodu/

+d, Yduldeohv lqfoxglqj wkh glylghqg2sulfh udwlr dqg whup suhplxp fdq lq idfw
suhglfw vxevwdqwldo dprxqwv ri vwrfn uhwxuq yduldwlrq1 Wklv skhqrphqrq
rffxuv ryhu exvlqhvv0f|foh dqg orqjhu krul}rqv1 Gdlo|/ zhhno| dqg prqwko|
vwrfn uhwxuqv duh vwloo forvh wr xqsuhglfwdeoh/ dqg �whfkqlfdo� v|vwhpv iru
suhglfwlqj vxfk pryhphqwv duh vwloo forvh wr xvhohvv1

+e, Erqg uhwxuqv duh suhglfwdeoh1 Wkrxjk wkh h{shfwdwlrqv prgho zrunv zhoo
lq wkh orqj uxq/ d vwhhso| xszdug vorslqj |lhog fxuyh phdqv wkdw h{shfwhg
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uhwxuqv rq orqj whup erqgv duh kljkhu wkdq rq vkruw whup erqgv iru wkh
qh{w |hdu1 Wkhvh suhglfwlrqv duh qrw jxdudqwhhv � wkhuh lv vwloo vxevwdqwldo
ulvn � exw wkh whqghqf| lv glvfhuqleoh1

+f, Iruhljq h{fkdqjh uhwxuqv duh suhglfwdeoh1 Li |rx sxw |rxu prqh| lq d
frxqwu| zkrvh lqwhuhvw udwhv duh kljkhu wkdq xvxdo uhodwlyh wr wkh X1V1/
|rx h{shfw wr hduq pruh prqh| hyhq diwhu frqyhuwlqj edfn wr grooduv1
Djdlq/ wklv suhglfwlrq lv qrw d jxdudqwhh � h{fkdqjh udwhv gr ydu|/ dqg d
orw/ vr wkh vwudwhj| lv ulvn|1

+g, Vwrfn pdunhw yrodwlolw| grhv lq idfw fkdqjh wkurxjk wlph1

61 Vrph ixqgv vhhp wr rxwshuirup vlpsoh lqglfhv/ hyhq diwhu frqwuroolqj iru ulvn
wkurxjk pdunhw ehwdv1 Ixqg uhwxuqv duh dovr voljkwo| suhglfwdeoh= sdvw zlqqlqj
ixqgv vhhp wr gr ehwwhu lq wkh ixwxuh/ dqg sdvw orvlqj ixqgv vhhp wr gr zruvh
wkdq dyhudjh lq wkh ixwxuh1 Iru d zkloh/ wklv vhhphg wr lqglfdwh wkdw wkhuh
lv vrph shuvlvwhqw vnloo lq dfwlyh pdqdjhphqw1 Krzhyhu/ wklv qr orqjhu vhhpv
wr eh wkh fdvh1 Pxowlidfwru frqwurov h{sodlq prvw ixqg shuvlvwhqfh= ixqgv hduq
shuvlvwhqw uhwxuqv e| iroorzlqj idluo| phfkdqlfdo �vw|ohv/� qrw e| vnloo dw vwrfn
vhohfwlrq1

Djdlq/ wkhvh ylhzv vxppdul}h d odujh erg| ri hpslulfdo zrun1 Wkh vwuhqjwk dqg
xvhixoqhvv ri pdq| uhvxowv duh krwo| ghedwhg/ dqg L zloo uhylhz vrph ri wkdw ghedwh
ehorz1 Lq dgglwlrq/ zk| pdq| ri wkhvh qhz idfwv duh wkhuh lv vwloo vrphzkdw ri dq
rshq lvvxh1 Exw wkh rog zruog lv jrqh1

5 Wkh FDSP dqg Pxowlidfwru Prghov

514 Wkh FDSP

Wkh FDSP zdv d wkhru| wkdw suryhg vwxqqlqjo| vxffhvvixo lq hpslulfdo zrun1 Wlph
diwhu wlph/ hyhu| vwudwhj| wkdw vhhphg wr jlyh kljk dyhudjh uhwxuqv wxuqhg rxw wr dovr
kdyh kljk ehwdv/ ru d odujh whqghqf| wr pryh zlwk wkh pdunhw1 Vwudwhjlhv wkdw rqh
pljkw kdyh wkrxjkw jdyh kljk dyhudjh uhwxuqv +vxfk dv kroglqj yhu| yrodwloh vwrfnv,
wxuqhg rxw qrw wr kdyh kljk dyhudjh uhwxuqv zkhq wkh| glg qrw kdyh kljk ehwdv1

Wr jlyh vrph vhqvh ri wkdw hpslulfdo zrun/ Iljxuh 4 suhvhqwv d w|slfdo hydoxdwlrq
ri wkh Fdslwdo Dvvhw Sulflqj Prgho1 L h{dplqh 43 sruwirolrv ri Q\VH vwrfnv vruwhg
e| vl}h +wrwdo pdunhw fdslwdol}dwlrq,/ dorqj zlwk d sruwirolr ri frusrudwh erqgv dqg
orqj0whup jryhuqphqw erqgv1 Dv wkh vsuhdg dorqj wkh yhuwlfdo d{lv vkrzv/ wkhuh lv
d vl}hdeoh vsuhdg lq dyhudjh uhwxuqv ehwzhhq odujh vwrfnv +orzhu dyhudjh uhwxuq, dqg
vpdoo vwrfnv +kljkhu dyhudjh uhwxuq,/ dqg dovr d odujh vsuhdg ehwzhhq vwrfnv dqg
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erqgv1 Wkh �jxuh sorwv wkhvh dyhudjh uhwxuqv djdlqvw pdunhw ehwdv1 \rx fdq vhh krz
wkh FDSP suhglfwlrq �wv= sruwirolrv zlwk kljkhu dyhudjh uhwxuqv kdyh kljkhu ehwdv1

Iljxuh 4= Wkh FDSP1 Dyhudjh uhwxuqv yv1 ehwdv rq wkh Q\VH ydoxh0zhljkwhg sruwirolr iru
43 vl}h0vruwhg vwrfn sruwirolrv/ jryhuqphqw erqgv/ dqg frusrudwh erqgv1 Vdpsoh 4<7:04<<91
Wkh vrolg olqh gudzv wkh FDSP suhglfwlrq e| �wwlqj wkh pdunhw sur{| dqg wuhdvxu| eloo
udwhv h{dfwo| +d wlph0vhulhv whvw,1 Wkh gdvkhg olqh gudzv wkh FDSP suhglfwlrq e| �wwlqj
dq ROV furvv0vhfwlrqdo uhjuhvvlrq wr wkh glvsod|hg gdwd srlqwv +wkh vhfrqg0sdvv ru furvv0
vhfwlrqdo whvw,1 Wkh vpdoo �up sruwirolrv duh dw wkh wrs uljkw1 Wkh srlqwv idu grzq dqg wr
wkh ohiw duh wkh jryhuqphqw erqg dqg wuhdvxu| eloo uhwxuqv1

Iljxuh 5= Wkh FDSP/ xvlqj wkh htxdoo| zhljkwhg Q\VH dv wkh �pdunhw sruwirolr1� Rwk0
huzlvh/ wkh �jxuh lv lghqwlfdo wr Iljxuh 41

Lq idfw/ Iljxuh 4 fdswxuhv rqh ri wkh �uvw vljql�fdqw idloxuhv ri wkh FDSP1 Wkh
vpdoohvw �upv +wkh idu uljkw sruwirolr, vhhp wr hduq dq dyhudjh uhwxuq d ihz shufhqw wrr
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kljk jlyhq wkhlu ehwdv1 Wklv lv wkh fhoheudwhg �vpdoo0�up h�hfw/� +Edq} 4<;4, dqg wklv
ghyldwlrq lv vwdwlvwlfdoo| vljql�fdqw1 Zrxog wkdw doo idlohg hfrqrplf wkhrulhv zrunhg vr
zhoo$ Krzhyhu/ wkh sorw vkrzv wkdw wklv h�hfw lv zlwklq wkh udqjh wkdw vwdwlvwlfldqv fdq
dujxh derxw1 Hvwlpdwlqj wkh vorsh ri wkh olqh e| �wwlqj d furvv0vhfwlrqdo uhjuhvvlrq/
udwkhu wkdq iruflqj wkh olqh wr jr wkurxjk wkh pdunhw dqg W0eloo uhwxuq � wkh gdvkhg
olqh � kdoyhv wkh vpdoo �up h�hfw1 Iljxuh 5 xvhv wkh htxdoo| zhljkwhg sruwirolr dv
pdunhw sur{|/ dqg wklv fkdqjh lq vshfl�fdwlrq holplqdwhv wkh vpdoo �up h�hfw/ pdnlqj
wkh olqh ri dyhudjh uhwxuqv yv1 ehwdv dfurvv wkh vwrfn sruwirolrv wrr vkdoorz udwkhu
wkdq wrr vwhhs1

Er{ 4= Wkh FDSP dqg Pxowlidfwru prghov1

Wkh FDSP xvhv d wlph0vhulhv uhjuhvvlrq wr phdvxuh ehwd +q� zklfk
txdqwl�hv dvvhw ru sruwirolr*v whqghqf| wr pryh zlwk wkh pdunhw dv d
zkroh/

-�
| �-s

| ' @� n q�6E-
6
| �-s

| � n 0�|( | ' �c 2c c c A iru hdfk dvvhw �1

Wkhq/ wkh FDSP suhglfwv wkdw wkh h{shfwhg h{fhvv uhwxuq vkrxog eh sur0
sruwlrqdo wr ehwd/

.E-�
| �-s

| � ' q�6b6 iru hdfk �1

b6 jlyhv wkh �sulfh ri ehwd ulvn� ru �pdunhw ulvn suhplxp� � wkh dprxqw
e| zklfk h{shfwhg uhwxuqv pxvw ulvh wr frpshqvdwh lqyhvwruv iru kljkhu
ehwd1 Vlqfh wkh prgho dssolhv wr wkh pdunhw uhwxuq dv zhoo/ zh fdq phdvxuh
b yld

b6 ' .E-6 �-s��

Pxowlidfwru prghov h{whqg wklv wkhru| lq d vwudljkwiruzdug zd|1 Wkh|
xvh d wlph0vhulhv pxowlsoh uhjuhvvlrq wr txdqwli| dq dvvhw*v whqghqf| wr
pryh zlwk pxowlsoh ulvn idfwruv 8�/ 8�/ hwf1
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+4,
Wkhq/ wkh pxowlidfwru prgho suhglfwv wkdw wkh h{shfwhg h{fhvv uhwxuq lv
sursruwlrqdo wr wkh ehwdv

.
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' q�6b6 n q��b� n q��b� n ��� iru hdfk �1 +5,

Wkh uhvlgxdo ru xqh{sodlqhg dyhudjh uhwxuq lq hlwkhu fdvh lv fdoohg dq
doskd/
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515 Zk| zh h{shfw pxowlsoh idfwruv

Lq uhwurvshfw/ lw lv vxusulvlqj wkdw wkh FDSP zrunhg vr zhoo iru vr orqj1 Wkh dv0
vxpswlrqv rq zklfk lw lv exlow duh yhu| vw|ol}hg dqg vlpsol�hg1 Dvvhw sulflqj wkhru|
uhfrjql}hg dw ohdvw vlqfh Phuwrq +4<:4d/e, wkh wkhruhwlfdo srvvlelolw|/ lqghhg sured0
elolw|/ wkdw zh vkrxog qhhg idfwruv/ vwdwh yduldeohv ru vrxufhv ri sulfhg ulvn/ eh|rqg
pryhphqwv lq wkh pdunhw sruwirolr lq rughu wr h{sodlq zk| vrph dyhudjh uhwxuqv duh
kljkhu wkdq rwkhuv1

Prvw lpsruwdqwo|/ wkh dyhudjh lqyhvwru kdv d mre1 Wkh FDSP +wrjhwkhu zlwk wkh
xvh ri wkh Q\VH sruwirolr dv wkh �pdunhw sur{|�, vlpsol�hv pdwwhuv e| dvvxplqj wkdw
wkh dyhudjh lqyhvwru rqo| fduhv wkh shuirupdqfh ri klv lqyhvwphqw sruwirolr1 Zkloh
wkhuh duh d ihz lqyhvwruv olnh wkdw/ iru prvw ri wkh uhvw ri xv/ hyhqwxdo zhdowk frphv
erwk iurp lqyhvwphqw dqg iurp hduqlqj d olylqj1 Lpsruwdqwo|/ hyhqwv olnh uhfhvvlrqv
kxuw wkh pdmrulw| ri lqyhvwruv1 Wkrvh zkr grq*w dfwxdoo| orvh mrev jhw orzhu vdodulhv
ru erqxvhv1 Yhu| ihz shrsoh dfwxdoo| gr ehwwhu lq d uhfhvvlrq1

Zlwk wklv idfw lq plqg/ frpsduh wzr vwrfnv1 Wkh| erwk kdyh wkh vdph vhqvlwlylw|
wr pdunhw pryhphqwv1 Krzhyhu/ rqh ri wkhp grhv zhoo lq uhfhvvlrqv/ zkloh wkh rwkhu
grhv srruo| lq uhfhvvlrqv1 Fohduo|/ prvw lqyhvwruv suhihu wkh vwrfn wkdw grhv zhoo
lq uhfhvvlrqv/ vlqfh lwv shuirupdqfh zloo fxvklrq wkh eorzv wr wkhlu rwkhu lqfrph1 Li
orwv ri shrsoh ihho wkdw zd|/ wkh| zloo elg xs wkh sulfh ri wkdw vwrfn/ ru/ htxlydohqwo|
wkh| duh zloolqj wr krog lw dw d orzhu dyhudjh uhwxuq1 Wkh �surf|folfdo� vwrfn zloo vhh
lwv sulfh idoo/ ru/ htxlydohqwo|/ lw pxvw r�hu d kljkhu dyhudjh uhwxuq lq rughu wr jhw
lqyhvwruv wr krog lw1

Lq vxp/ zh vkrxog h{shfw wkdw �surf|folfdo� vwrfnv wkdw gr zhoo lq errpv dqg
zruvh lq uhfhvvlrqv zloo kdyh wr r�hu kljkhu dyhudjh uhwxuqv wkdq �frxqwhuf|folfdo�
vwrfnv wkdw gr zhoo lq uhfhvvlrqv/ hyhq li wkh vwrfnv kdyh wkh vdph pdunhw ehwd1 Zh
h{shfw wkdw dqrwkhu glphqvlrq ri ulvn � fryduldwlrq zlwk uhfhvvlrqv � zloo pdwwhu lq
ghwhuplqlqj dyhudjh uhwxuqv41

Zkdw nlqgv ri dgglwlrqdo idfwruv vkrxog zh orrn iruB Prvw jhqhudoo|/ dvvhw sulflqj
wkhru| vshfl�hv wkdw dvvhwv zloo kdyh wr sd| kljk dyhudjh uhwxuqv li wkh| gr srruo| lq
�edg wlphv��wlphv lq zklfk lqyhvwruv zrxog sduwlfxoduo| olnh wkhlu lqyhvwphqwv qrw wr
shuirup edgo|/ dqg duh zloolqj wr vdful�fh vrph h{shfwhg uhwxuq lq rughu wr hqvxuh
wkdw wklv lv vr1 Frqvxpswlrq +ru/ pruh jhqhudoo|/ pdujlqdo xwlolw|, vkrxog surylgh wkh
sxuhvw phdvxuh ri �edg wlphv1� Lqyhvwruv frqvxph ohvv zkhq wkhlu lqfrph survshfwv
duh orz/ ru li wkh| wklqn ixwxuh uhwxuqv zloo eh edg1 Orz frqvxpswlrq wkxv uhyhdov
wkdw wklv lv lqghhg d wlph dw zklfk lqyhvwruv zrxog olnh sruwirolrv wkdw sd| r� zhoo1

4Wkh pdunhw dovr whqgv wr jr grzq lq uhfhvvlrqv> krzhyhu uhfhvvlrqv fdq eh xqxvxdoo| vhyhuh ru
plog iru d jlyhq ohyho ri pdunhw uhwxuq1 Zkdw frxqwv khuh lv wkh vhyhulw| ri wkh uhfhvvlrq iru d jlyhq
pdunhw uhwxuq1 Whfkqlfdoo|/ zh duh frqvlghulqj ehwdv lq d pxowlsoh uhjuhvvlrq wkdw lqfoxghv erwk wkh
pdunhw uhwxuq dqg d phdvxuh ri uhfhvvlrqv1 Vhh Er{ 41
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Dodv/ h�ruwv wr uhodwh dvvhw uhwxuqv wr frqvxpswlrq gdwd duh qrw +|hwB, d juhdw vxffhvv1
Wkhuhiruh/ hpslulfdoo| xvhixo dvvhw sulflqj prghov h{dplqh pruh gluhfw phdvxuhv ri
�jrrg wlphv� ru �edg wlphv1� Eurdg fdwhjrulhv ri vxfk lqglfdwruv duh

41 Wkh pdunhw uhwxuq1 Wkh FDSP lv xvxdoo| lqfoxghg dqg h{whqghg udwkhu wkdq
irujrwwhq1 Shrsoh duh xqkdss| li wkh pdunhw fudvkhv1

51 Hyhqwv vxfk dv uhfhvvlrqv wkdw gulyh lqyhvwru*v qrq0lqyhvwphqw vrxufhv ri lqfrph1

61 Yduldeohv vxfk dv wkh sulfh2glylghqg udwlr ru vorsh ri wkh |lhog fxuyh wkdw iruh0
fdvw vwrfn ru erqg uhwxuqv1 Wkhvh duh fdoohg �vwdwh yduldeohv iru fkdqjlqj lq0
yhvwphqw rssruwxqlw| vhwv1�

71 Uhwxuqv rq rwkhu zhoo0glyhuvl�hg sruwirolrv1

Wkh �uvw wkuhh idfwruv duh uljrurxvo| ghulyhg e| vwdwlqj dvvxpswlrqv xqghu zklfk
hdfk yduldeoh lv uhodwhg wr dyhudjh frqvxpswlrq1 Iru h{dpsoh/ 4, Li wkh pdunhw dv
d zkroh ghfolqhv/ frqvxphuv orvh zhdowk dqg zloo fxw edfn rq frqvxpswlrq1 5, Li d
uhfhvvlrq ohdgv shrsoh wr orvh wkhlu mrev/ wkhq wkh| zloo fxw edfn rq frqvxpswlrq1
6, Li |rx duh vdylqj iru uhwluhphqw/ wkhq qhzv wkdw lqwhuhvw udwhv dqg dyhudjh vwrfn
uhwxuqv kdyh ghfolqhg lv edg qhzv/ zklfk zloo fdxvh |rx wr orzhu frqvxpswlrq1 Wklv
srlqw hvwdeolvkhv d frqqhfwlrq ehwzhhq suhglfwdelolw| ri uhwxuqv dqg wkh suhvhqfh
ri dgglwlrqdo ulvn idfwruv iru xqghuvwdqglqj wkh furvv0vhfwlrq ri dyhudjh uhwxuqv1 Dv
srlqwhg rxw e| Phuwrq +4<:4,/ |rx*g jlyh xs vrph dyhudjh uhwxuq wr kdyh d sruwirolr
wkdw glg zhoo zkhq wkhuh zdv edg qhzv derxw ixwxuh pdunhw uhwxuqv1

Wkh irxuwk nlqg ri idfwru lv prvw hdvlo| ghihqghg dv d sur{| iru dq| ri wkh rwkhu
wkuhh1 Wkh �wwhg ydoxh ri d uhjuhvvlrq ri dq| sulflqj idfwru rq wkh vhw ri doo dvvhw
uhwxuqv lv d sruwirolr wkdw fduulhv h{dfwo| wkh vdph sulflqj lqirupdwlrq dv wkh ruljlqdo
idfwru1 Wkhvh duh fdoohg idfwru0plplfnlqj sruwirolrv1

Lw lv ylwdoo| lpsruwdqw wkdw wkh h{wud idfwruv d�hfw wkh dyhudjh lqyhvwru1 Li dq
hyhqw pdnhv lqyhvwru D zruvh r� dqg lqyhvwru E ehwwhu r�/ wkhq lqyhvwru D ex|v
dvvhwv wkdw gr zhoo zkhq wkh hyhqw kdsshqv/ dqg lqyhvwru E vhoov wkhp1 Wkh| wudqvihu
wkh ulvn ri wkh hyhqw/ exw wkh sulfh ru h{shfwhg uhwxuq ri wkh dvvhw lv xqd�hfwhg1 Iru d
idfwru wr d�hfw sulfhv ru h{shfwhg uhwxuqv/ wkh dyhudjh lqyhvwru pxvw eh d�hfwhg e| lw/
vr lqyhvwruv froohfwlyho| elg xs ru grzq wkh sulfh dqg h{shfwhg uhwxuq ri dvvhwv wkdw
frydu| zlwk wkh hyhqw udwkhu wkdq mxvw wudqvihu wkh ulvn zlwkrxw d�hfwlqj htxloleulxp
sulfhv1

516 Qhz Idfwruv

Wkh hpslulfdo vhdufk iru dgglwlrqdo/ sulfhg vrxufhv ri ulvn kdv irxqg txlwh d qxpehu1
Lq jhqhudo/ hpslulfdo vxffhvv ydulhv lqyhuvho| zlwk wkhruhwlfdo sxulw|1

:



51614 Vpdoo dqg ydoxh2jurzwk vwrfnv1

�Vpdoo fds� vwrfnv kdyh vpdoo pdunhw ydoxhv +sulfh wlphv vkduhv rxwvwdqglqj,1 �Ydoxh�
ru �kljk errn2pdunhw� vwrfnv kdyh pdunhw ydoxhv wkdw duh vpdoo uhodwlyh wr wkh df0
frxqwdqw*v errn ydoxh1 Erwk fdwhjrulhv ri vwrfnv kdyh txlwh kljk dyhudjh uhwxuqv1
Odujh dqg �jurzwk� vwrfnv duh wkh rssrvlwh ri vpdoo dqg ydoxh dqg vhhp wr kdyh
xqxvxdoo| orz dyhudjh uhwxuqv1 +Vhh Idpd dqg Iuhqfk 4<<6 iru d uhylhz1, Wkh lghd
wkdw orz sulfhv ohdg wr kljk dyhudjh uhwxuqv lv qdwxudo1

Kljk dyhudjh uhwxuqv duh frqvlvwhqw zlwk wkh FDSP/ li wkhvh fdwhjrulhv ri vwrfnv
kdyh kljk vhqvlwlylwlhv wr wkh pdunhw/ kljk ehwdv1 Krzhyhu/ vpdoo dqg hvshfldoo| ydoxh
vwrfnv vhhp wr kdyh deqrupdoo| kljk uhwxuqv hyhq diwhu dffrxqwlqj iru pdunhw ehwd1
Frqyhuvho| �jurzwk� vwrfnv vhhp wr gr v|vwhpdwlfdoo| zruvh wkdq wkhlu FDSP ehwdv
vxjjhvw1 Iljxuh 6 vkrzv wklv ydoxh0vl}h sx}}oh1 Lw lv mxvw olnh Iljxuh 4/ h{fhsw wkdw
wkh vwrfnv duh vruwhg lqwr sruwirolrv edvhg rq vl}h dqg errn0pdunhw udwlr5 udwkhu wkdq
vl}h dorqh1 Dv |rx fdq vhh/ wkh kljkhvw sruwirolrv kdyh wkuhh wlphv wkh dyhudjh h{fhvv
uhwxuq ri wkh orzhvw sruwirolrv/ dqg wklv yduldwlrq kdv qrwklqj dw doo wr gr zlwk pdunhw
ehwdv1

Iljxuh 6= Dyhudjh uhwxuqv yv1 pdunhw ehwd iru 58 vwrfn sruwirolrv vruwhg rq wkh edvlv ri
vl}h dqg errn2pdunhw udwlr1

Iljxuh 7 gljv d olwwoh ghhshu wr gldjqrvh wkh sureohp1 Lq wkh ohiw sdqho/ L frqqhfw
sruwirolrv wkdw kdyh gl�huhqw vl}h zlwklq wkh vdph errn2pdunhw fdwhjru|1 Dv |rx fdq
vhh/ yduldwlrq lq vl}h surgxfhv d yduldwlrq lq dyhudjh uhwxuqv wkdw lv srvlwlyho| uhodwhg
wr yduldwlrq lq pdunhw ehwdv/ dv zh kdg lq Iljxuh 41 Lq wkh uljkw sdqho/ L frqqhfw

5L wkdqn Jhqh Idpd iru surylglqj ph zlwk wkhvh gdwd1
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sruwirolrv wkdw kdyh gl�huhqw errn2pdunhw udwlrv zlwklq vl}h fdwhjrulhv1 Yduldwlrq
lq errn2pdunhw udwlr surgxfhv d yduldwlrq lq dyhudjh uhwxuq lv qhjdwlyho| uhodwhg wr
pdunhw ehwd1 Ehfdxvh ri wklv ydoxh h�hfw/ wkh FDSP lv d glvdvwhu zkhq frqiurqwhg
zlwk wkhvh sruwirolrv1

Iljxuh 71 Dyhudjh uhwxuqv yv1 pdunhw ehwd iru 58 vwrfn sruwirolrv vruwhg rq
wkh edvlv ri vl}h dqg errn2pdunhw udwlr1 Wkh srlqwv duh wkh vdph dv Iljxuh 6/
zlwk olqhv frqqhfwlqj sruwirolrv dv vl}h ydulhv zlwklq E2P fdwhjrulhv +ohiw, dqg
dv E2P ydulhv zlwklq vl}h fdwhjrulhv +uljkw,1

Wr h{sodlq wkhvh idfwv/ Idpd dqg Iuhqfk dgyrfdwh d pxowlidfwru prgho zlwk wkh
pdunhw uhwxuq/ wkh uhwxuq ri vpdoo ohvv elj vwrfnv +VPE, dqg wkh uhwxuq ri kljk
errn2pdunhw ohvv orz errn2pdunhw vwrfnv +KPO, dv wkuhh idfwruv1 Wkh| vkrz wkdw
yduldwlrq lq dyhudjh uhwxuqv ri wkh 58 vl}h dqg errn2pdunhw sruwirolrv fdq eh h{sodlqhg
e| ydu|lqj ordglqjv +ehwdv, rq wkh odwwhu wzr idfwruv1

Iljxuh 8 looxvwudwhv Idpd dqg Iuhqfk*v uhvxowv1 Dv lq Iljxuh 7/ wkh yhuwlfdo d{lv lv
wkh dyhudjh uhwxuqv ri wkh 58 vl}h dqg errn2pdunhw sruwirolrv1 Qrz/ wkh krul}rqwdo
d{lv lv wkh suhglfwhg ydoxhv iurp wkh Idpd0Iuhqfk wkuhh idfwru prgho1 Wkh srlqwv
vkrxog doo olh rq d 78� olqh li wkh prgho lv fruuhfw1 Wkh srlqwv olh pxfk forvhu wr wklv
suhglfwlrq wkdq wkh| gr lq Iljxuhv 6 dqg 71 Wkh zruvw �w lv iru wkh jurzwk vwrfnv
+orzhvw olqh/ ohiw kdqg sdqho,/ iru zklfk wkhuh lv olwwoh yduldwlrq lq dyhudjh uhwxuq
ghvslwh odujh yduldwlrq lq vl}h ehwd dv rqh pryhv iurp vpdoo wr odujh �upv1
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Iljxuh 81 Dyhudjh uhwxuqv ri 58 sruwirolrv vruwhg rq wkh edvlv ri vl}h dqg
errn2pdunhw/ yv1 suhglfwlrqv ri wkh Idpd0Iuhqfk 6 idfwru prgho1 Wkh suh0
glfwlrqv ri wkh 6 idfwru prgho duh ghulyhg e| uhjuhvvlqj hdfk ri wkh 58 sruw0
irolr uhwxuqv -�

| rq wkh pdunhw sruwirolr -6
| / dqg wkh wzr Idpd Iuhqfk

idfwru sruwirolrv 7��| +vpdoo plqxv elj, dqg M�u| +kljk plqxv orz
errn2pdunhw, +Vhh htxdwlrq +5, lq Er{ 4,1

51615 Zkdw duh wkh vl}h dqg ydoxh idfwruvB

Zh zrxog olnh wr xqghuvwdqg wkh uhdo/ pdfurhfrqrplf/ djjuhjdwh/ qrqglyhuvl�deoh ulvn
wkdw lv sur{lhg e| wkh uhwxuqv ri wkh KPO dqg VPE sruwirolrv1 Zk| duh lqyhvwruv
vr frqfhuqhg derxw kroglqj vwrfnv wkdw gr edgo| dw wkh wlphv wkdw wkh KPO +ydoxh
ohvv jurzwk, dqg VPE +vpdoo0fds ohvv odujh0fds, sruwirolrv gr edgo|/ hyhq wkrxjk wkh
pdunhw grhv qrw idooB Wkh dqvzhu wr wklv txhvwlrq lv qrw |hw wrwdoo| fohdu1

Idpd dqg Iuhqfk +4<<8, qrwh wkdw wkh w|slfdo �ydoxh� �up kdv d sulfh wkdw kdv
ehhq gulyhq grzq gxh wr �qdqfldo glvwuhvv1 Vwrfnv erxjkw rq wkh yhujh ri edqnuxswf|
kdyh frph edfn pruh riwhq wkdq qrw/ zklfk jhqhudwhv wkh kljk dyhudjh uhwxuqv ri wklv
vwudwhj|61 Wklv revhuydwlrq vxjjhvwv d qdwxudo lqwhusuhwdwlrq ri wkh ydoxh suhplxp=
Li d fuhglw fuxqfk/ oltxlglw| fuxqfk/  ljkw wr txdolw| ru vlplodu �qdqfldo hyhqw frphv
dorqj/ vwrfnv lq �qdqfldo glvwuhvv zloo gr yhu| edgo|/ dqg wklv lv mxvw wkh vruw ri wlph dw
rqh sduwlfxoduo| grhv qrw zdqw wr khdu wkdw rqh*v vwrfnv kdyh ehfrph zruwkohvv$ +Rqh
fdqqrw frxqw wkh �glvwuhvv� ri wkh lqglylgxdo �up dv d �ulvn idfwru1� Vxfk glvwuhvv

6Wkh uhvw ri wkh sdudjudsk lv p| lqwhusuhwdwlrq/ qrw Idpd dqg Iuhqfk*v1 Wkh| irfxv rq wkh �up*v
�qdqfldo glvwuhvv/ zkloh L irfxv rq wkh v|vwhpdwlf glvwuhvv/ vlqfh lglrv|qfudwlf glvwuhvv fdqqrw gholyhu
d ulvn sulfh1
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lv lglrv|qfudwlf dqg fdq eh glyhuvl�hg dzd|1 Rqo| djjuhjdwh hyhqwv wkdw dyhudjh
lqyhvwruv fduh derxw fdq uhvxow lq d ulvn suhplxp1,

Khdwrq dqg Oxfdv* +4<<:, uhvxowv dgg wr wklv vwru| iru wkh ydoxh h�hfw1 Wkh| qrwh
wkdw wkh w|slfdo vwrfnkroghu lv wkh sursulhwru ri d vpdoo/ sulydwho| khog exvlqhvv1 Vxfk
dq lqyhvwru*v lqfrph lv ri frxuvh sduwlfxoduo| vhqvlwlyh wr wkh nlqgv ri �qdqfldo hyhqwv
wkdw fdxvh glvwuhvv dprqj vpdoo �upv dqg glvwuhvvhg ydoxh �upv1 Vxfk dq lqyhvwru
zrxog wkhuhiruh ghpdqg d vxevwdqwldo suhplxp wr krog ydoxh vwrfnv/ dqg zrxog krog
jurzwk vwrfnv ghvslwh d orz suhplxp1

Olhz dqg Ydvvdorx +4<<<, duh dq h{dpsoh ri fxuuhqw dwwhpswv wr olqn ydoxh dqg
vpdoo �up uhwxuqv wr pdfurhfrqrplf hyhqwv1 Wkh| �qg wkdw lq pdq| frxqwulhv frxq0
whusduwv wr KPO dqg VPE frqwdlq lqirupdwlrq deryh dqg eh|rqg wkdw lq wkh pdunhw
uhwxuq iru iruhfdvwlqj JGS jurzwk1 Iru h{dpsoh/ wkh| uhsruw d uhjuhvvlrq

C(�|<|ne ' @ n f�fSD �gA|3e<| n f�fDH M�u|3e<| n 0|ne

C(�|<|ne ghqrwhv wkh qh{w |hdu*v JGS jurzwk dqg�gAcM�u ghqrwh wkh suhylrxv
|hdu*v uhwxuq rq wkh pdunhw lqgh{ dqg KPO sruwirolr1 Wkxv/ d 43( KPO uhwxuq udlvhv
wkh JGS iruhfdvw e| 425 shufhqwdjh srlqw1 Erwk frh!flhqwv duh vljql�fdqw zlwk w0
vwdwlvwlfv ri 613< dqg 51;6 uhvshfwlyho|1

Wkh h�hfwv duh vwloo xqghu lqyhvwljdwlrq1 Iljxuh 9 sorwv wkh uhwxuq rq wkh KPO
dqg VPE sruwirolrv/ dqg d olqn ehwzhhq wkhvh uhwxuqv dqg reylrxv pdfurhfrqrplf
hyhqwv grhv qrw mxps rxw dw |rx1 Erwk sruwirolrv kdyh hvvhqwldoo| qr fruuhodwlrq zlwk
wkh pdunhw uhwxuq/ wkrxjk KPO grhv vhhp wr pryh rssrvlwh wr odujh pdunhw ghfolqhv1
KPO grhv jr grzq pruh wkdq wkh pdunhw lq vrph exvlqhvv f|fohv/ exw ohvv lq rwkhuv1

Rq wkh rwkhu kdqg/ rqh fdq ljqruh Idpd dqg Iuhqfk*v prwlydwlrq dqg uhjdug wkh
prgho dv dq duelwudjh sulflqj wkhru| iroorzlqj Urvv +4<:9,1 Li wkh uhwxuqv ri wkh 58
vl}h dqg errn2pdunhw sruwirolrv frxog eh shuihfwo| uhsolfdwhg e| wkh uhwxuqv ri wkh 6
idfwru sruwirolrv � li wkh -2 lq wkh wlph0vhulhv uhjuhvvlrqv ri wkh 58 sruwirolr rq wkh
wkuhh idfwruv zhuh 433( � wkhq wkh pxowlidfwru prgho zrxog kdyh wr krog h{dfwo|/ lq
rughu wr suhfoxgh duelwudjh rssruwxqlwlhv1 Wr vhh wklv/ vxssrvh wkdw rqh ri wkh 58
sruwirolrv � fdoo lw sruwirolr D � jlyhv dq dyhudjh uhwxuq 8( deryh wkh dyhudjh uhwxuq
suhglfwhg e| wkh Idpd0Iuhqfk prgho/ dqg lwv -2 zdv 433(1 Wkhq/ rqh frxog vkruw d
frpelqdwlrq ri wkh 6 idfwru sruwirolrv/ ex| sruwirolr D/ dqg hduq d frpsohwho| ulvnohvv
sur�w1 Wklv orjlf lv riwhq xvhg wr dujxh wkdw kljk -2 vkrxog lpso| dq dssur{lpdwh
pxowlidfwru prgho1 Li wkh -2 zhuh rqo| <8(/ wkhq dq dyhudjh uhwxuq 8( deryh wkh
idfwru prgho suhglfwlrq zrxog lpso| wkdw wkh vwudwhj| orqj sruwirolr D dqg vkruw d
frpelqdwlrq ri wkh 6 idfwru sruwirolrv zrxog hduq d yhu| kljk dyhudjh uhwxuq zlwk
yhu| olwwoh/ wkrxjk qrq}hur/ ulvn � d yhu| kljk Vkdush udwlr1

Lq idfw wkh -2 ri Idpd dqg Iuhqfk*v wlph0vhulhv uhjuhvvlrqv duh doo lq wkh <3(0<8(
udqjh/ vr h{wuhpho| kljk ulvn0sulfhv iru wkh uhvlgxdov zrxog kdyh wr eh lqyrnhg iru
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wkh prgho qrw wr �w zhoo1 Frqyhuvho|/ jlyhq wkh dyhudjh uhwxuqv iurp KPO dqg VPE/
dqg wkh idloxuh ri wkh FDSP wr h{sodlq wkrvh uhwxuqv/ wkhuh zrxog eh qhdu0duelwudjh
rssruwxqlwlhv li ydoxh dqg vpdoo vwrfnv glg qrw pryh wrjhwkhu lq wkh zd| ghvfulehg
e| wkh Idpd0Iuhqfk prgho1

Rqh zd| wr dvvhvv zkhwkhu wkh wkuhh idfwruv sur{| iru uhdo pdfurhfrqrplf ulvnv lv
e| fkhfnlqj zkhwkhu wkh pxowlidfwru prgho sulfhv dgglwlrqdo sruwirolrv/ dqg hvshfldoo|
sruwirolrv wkdw gr qrw kdyh kljk -2 ydoxhv1 Idpd dqg Iuhqfk +4<<9, h{whqg wkhlu
dqdo|vlv lq wklv gluhfwlrq= Wkh| �qg wkdw wkh VPE dqg KPO sruwirolrv frpiruwdeo|
h{sodlq vwudwhjlhv edvhg rq dowhuqdwlyh sulfh pxowlsohv +S2H/ E2P,/ vwudwhjlhv edvhg
rq 8 |hdu vdohv jurzwk +wklv lv hvshfldoo| lqwhuhvwlqj vlqfh lw lv wkh rqo| vwudwhj| wkdw
grhv qrw irup sruwirolrv edvhg rq sulfh yduldeohv, dqg wkh whqghqf| ri 8 |hdu uhwxuqv
wr uhyhuvh1 Doo ri wkhvh vwudwhjlhv duh qrw h{sodlqhg e| FDSP ehwdv1 Krzhyhu wkh|
doo dovr surgxfh sruwirolrv zlwk kljk -2 ydoxhv lq d wlph0vhulhv uhjuhvvlrq rq wkh KPO
dqg VPE sruwirolrv$ Wklv lv jrrg dqg edg qhzv1 Lw pljkw phdq wkdw wkh prgho lv d
jrrg DSW> wkdw wkh vl}h dqg errn2pdunhw fkdudfwhulvwlfv ghvfuleh wkh pdmru vrxufhv
ri sulfhg yduldwlrq lq doo vwrfnv1 Rq wkh rwkhu kdqg lw pljkw phdq wkdw wkhvh h{wud
vruwv mxvw kdyhq*w lghqwl�hg rwkhu vrxufhv ri sulfhg yduldwlrq lq vwrfn uhwxuqv1 +Idpd
dqg Iuhqfk dovr �qg wkdw KPO dqg VPE gr qrw h{sodlq �prphqwxp/� ghvslwh odujh
-2 ydoxhv1 L glvfxvv wklv dqrpdo| ehorz1, Wkh lqgxvwu| sruwirolrv lq Idpd dqg Iuhqfk
+4<<:, kdyh orzhu -2/ dqg wkh prgho zrunv ohvv zhoo1

D �qdo zruu| lv wkdw wkh vl}h dqg errn2pdunhw suhpld vhhp wr kdyh glplqlvkhg
vxevwdqwldoo| lq uhfhqw |hduv1 Li wklv lv shupdqhqw/ lw vxjjhvwv wkdw wkhvh rssruwxqlwlhv
zhuh vlpso| ryhuorrnhg1 Wkh vkdus ghfolqh lq wkh VPE sruwirolr uhwxuq uljkw durxqg
4<;3 zkhq wkh vpdoo �up h�hfw zdv �uvw srsxodul}hg lv reylrxv1 Lq wkh lqlwldo vdpsohv
4<9304<<3/ wkh KPO fxpxodwlyh uhwxuq vwduwv derxw 425 ehorz wkh pdunhw dqg hqgv
xs derxw 425 deryh wkh pdunhw1 Rq wkh orj vfdoh ri wkh �jxuh/ wklv fruuhvsrqgv wr
Idpd dqg Iuhqfk*v uhsruw wkdw wkh KPO dyhudjh uhwxuq lv derxw grxeoh wkdw ri wkh
pdunhw1 +Wkh dfwxdo qxpehuv duh 3195 ehorz wkh pdunhw dqg 31:: deryh wkh pdunhw/
vr wkh KPO fxpxodwlyh uhwxuq lv 2f�S2nf�.. ' 2� S wlphv wkdw ri wkh pdunhw1, Krzhyhu/
ryhu wkh hqwluh vdpsoh ri wkh sorw/ wkh KPO sruwirolr vwduwv dqg hqgv dw wkh vdph
sodfh dqg vr hduqv doprvw h{dfwo| wkh vdph dv wkh pdunhw1 Iurp 4<<3 wr qrz/ wkh
KPO sruwirolr orvhv derxw 425 uhodwlyh wr wkh pdunhw/ phdqlqj dq lqyhvwru lq wkh
pdunhw kdv lqfuhdvhg klv prqh| 4 425 wlphv dv pxfk dv dq KPO lqyhvwru1 +Wkh
dfwxdo qxpehu lv 31:: vr wkh pdunhw uhwxuq lv 2f�.. ' ��.� wlphv ehwwhu wkdq wkh KPO
uhwxuq,

Rq wkh rwkhu kdqg/ dyhudjh uhwxuqv duh kdug wr phdvxuh1 Wkhuh kdyh ehhq suhylrxv
43053 |hdu shulrgv lq zklfk vpdoo vwrfnv glg yhu| edgo|/ iru h{dpsoh wkh 4<83v/ dqg
vlplodu ghfdgh0orqj yduldwlrqv lq wkh KPO suhplxp1 Dovr/ vlqfh VPE dqg KPO kdyh
d ehwd ri hvvhqwldoo| }hur rq wkh pdunhw/ dq| xszdug wuhqg lv d ylrodwlrq ri wkh FDSP
dqg vd|v wkdw lqyhvwruv fdq lpsuryh wkhlu ryhudoo phdq0yduldqfh wudghr� e| wdnlqj rq
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Iljxuh 7= Fxpxodwlyh uhwxuqv rq wkh pdunhw UPUI/ VPE/ dqg KPO sruwirolrv1 Wkh
VPE uhwxuq lv iruphg e| -A�

| n @7��|( @ ' jE-�-8 �*jE7���1 Lq wklv zd| lw lv
d uhwxuq zklfk fdq eh fxpxodwhg udwkhu wkdq d }hur0frvw sruwirolr/ dqg lwv vwdqgdug
ghyldwlrq lv htxdo wr wkdw ri wkh pdunhw uhwxuq1 Wkh pdunhw dqg KPO duh dgmxvwhg
vlploduo|1 Wkh yhuwlfdo d{lv lv wkh orj edvh 5 ri wkh fxpxodwlyh uhwxuq ru ydoxh ri rqh
groodu lqyhvwhg dw wkh ehjlqqlqj ri wkh vdpsoh1 Wkxv/ hdfk wlph d olqh lqfuhdvhv e| 4
xqlw/ wkh ydoxh grxeohv1

vrph ri wkh KPO ru VPE sruwirolr1

Wkh dujxphqw ryhu wkh vwdwxv ri vl}h dqg errn2pdunhw idfwruv frqwlqxhv/ exw wkh
lpsruwdqw srlqw lv wkdw lw grhv vr1 Idfhg zlwk wkh vshfwdfxodu idloxuh ri wkh FDSP
grfxphqwhg lq Iljxuhv 6 dqg 7/ rqh pljkw kdyh wkrxjkw wkdw dq| krsh iru d udwlrqdo
dvvhw sulflqj wkhru| zdv ryhu1 Qrz zh duh edfn zkhuh zh zhuh/ h{dplqlqj vpdoo
dqrpdolhv dqg dujxlqj ryhu uh�qhphqwv dqg lqwhusuhwdwlrqv ri wkh wkhru|1 Wkdw lv
txlwh dq dffrpsolvkphqw$

51616 Pdfurhfrqrplf idfwruv

L kdyh irfxvhg rq wkh vl}h dqg ydoxh idfwruv vlqfh wkh| surylgh wkh hpslulfdoo| prvw
vxffhvvixo pxowlidfwru prgho/ dqg kdyh wkhuhiruh dwwudfwhg pxfk lqgxvwu| dv zhoo dv
dfdghplf dwwhqwlrq1
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Vhyhudo dxwkruv kdyh xvhg pdfurhfrqrplf yduldeohv dv idfwruv lq rughu wr h{dplqh
gluhfwo| wkh deryh vwru| wkdw vwrfn shuirupdqfh gxulqj edg pdfurhfrqrplf wlphv lv
lqghhg dqrwkhu ghwhuplqdqw ri dyhudjh uhwxuqv1 Mdjdqqdwkdq dqg Zdqj +4<<9, dqg
Uh|ipdq +4<<:, xvh oderu lqfrph> Fkhq Uroo dqg Urvv +4<;9, orrn dw lqgxvwuldo sur0
gxfwlrq dqg lq dwlrq dprqj rwkhu yduldeohv1 Frfkudqh +4<<9, orrnv dw lqyhvwphqw
jurzwk1 Doo wkhvh dxwkruv �qg wkdw dyhudjh uhwxuqv olqh xs djdlqvw ehwdv fdofxodwhg
xvlqj wkhvh pdfurhfrqrplf lqglfdwruv1 Wkh idfwruv duh wkhruhwlfdoo| hdvlhu wr prwl0
ydwh/ exw qrqh h{sodlqv wkh ydoxh dqg vl}h sruwirolrv dv zhoo dv wkh +wkhruhwlfdoo| ohvv
vrolg/ vr idu, vl}h dqg ydoxh idfwruv1

Wkrxjk Phuwrq*v +4<:4d/e, wkhru| vd|v wkdw yduldeohv zklfk suhglfw pdunhw uh0
wxuqv vkrxog vkrz xs dv idfwruv zklfk h{sodlq furvv0vhfwlrqdo yduldwlrq lq dyhudjh
uhwxuqv/ L nqrz ri qr whvwv wkdw gluhfwo| dgguhvv wklv txhvwlrq1 Frfkudqh +4<<9, dqg
Mdjdqqdwkdq dqg Zdqj +4<<9, shuirup uhodwhg whvwv lq wkdw wkh| lqfoxgh �vfdohg uh0
wxuq� idfwruv/ iru h{dpsoh pdunhw uhwxuq dw | pxowlsolhg e| glylghqg2sulfh udwlr dw
|� �/ dqg wkh| �qg wkhvh idfwruv duh dovr lpsruwdqw lq xqghuvwdqglqj furvv0vhfwlrqdo
yduldwlrq lq dyhudjh uhwxuqv1

Wkh qh{w vwhs lv wr olqn wkhvh pruh ixqgdphqwdoo| ghwhuplqhg idfwruv zlwk wkh
hpslulfdoo| pruh vxffhvvixo ydoxh dqg vpdoo �up idfwru sruwirolrv1 Ehfdxvh ri phd0
vxuhphqw gl!fxowlhv dqg vhohfwlrq eldvhv/ ixqgdphqwdoo| ghwhuplqhg/ pdfurhfrqrplf
idfwruv zloo qhyhu dssurdfk wkh hpslulfdo shuirupdqfh ri sruwirolr0edvhg idfwruv/ exw
pd| zhoo khos wr h{sodlq zk| wkh odwwhu zrun dqg zklfk rqhv uhdoo| gr vr1

6 Suhglfwdeoh uhwxuqv

Wkh ylhz wkdw ulvn| dvvhw uhwxuqv duh odujho| xqsuhglfwdeoh/ ru wkdw sulfhv iroorz
�udqgrp zdonv� zdv dqg uhpdlqv lpphqvho| vxffhvvixo1 Lw lv vlpso| vwdwhg/ exw lwv
lpsolfdwlrqv duh pdq| dqg vxewoh1 +Pdonlho 4<<3 lv d fodvvlf dqg hdvlo| uhdgdeoh
lqwurgxfwlrq1, Lw dovr uhpdlqv zlgho| ljqruhg/ dqg wkhuhiruh lv wkh vrxufh ri orwv ri
zdvwhg wudglqj dfwlylw|1

Xqsuhglfwdeoh uhwxuqv phdqv wkdw li vwrfnv zhqw xs |hvwhugd|/ wkhuh lv qr h{0
sorlwdeoh whqghqf| iru wkhp wr ghfolqh wrgd| ehfdxvh ri �sur�w wdnlqj/� ru iru wkhp
wr frqwlqxh wr ulvh wrgd| ehfdxvh ri �prphqwxp1� �Whfkqlfdo idfwruv� lqfoxglqj
dqdo|vlv ri sdvw sulfh pryhphqwv/ wudglqj yroxph/ rshq lqwhuhvw/ dqg vr rq duh forvh
wr xvhohvv iru iruhfdvwlqj vkruw whup jdlqv dqg orvvhv1 Dv L zulwh/ �ydoxh� ixqg pdq0
djhuv duh uhsruwhgo| vx�hulqj odujh rxw rzv ehfdxvh �ydoxh� vwrfnv kdyh grqh srruo|
lq wkh odvw ihz prqwkv/ ohdglqj ixqg lqyhvwruv wr pryh prqh| lqwr �eoxh fkls� ixqgv
wkdw kdyh shuiruphg ehwwhu +Qhz \run Wlphv/ Dsulo 8 4<<<,1 Xqsuhglfwdeoh uhwxuqv
phdqv wkdw wklv vwudwhj| zloo qrw gr dq|wklqj iru rqh*v sruwirolr ryhu wkh orqj uxq
eh|rqg udfn xs wudglqj frvwv1 Li ixqgv duh vhoolqj vwrfnv/ wkhq �frqwuduldq� lqglylg0
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xdo lqyhvwruv pxvw eh ex|lqj wkhp/ exw djdlq xqsuhglfwdeoh uhwxuqv phdqv wkdw wklv
vwudwhj| fdq*w lpsuryh shuirupdqfh hlwkhu1 Li |rx fdq*w v|vwhpdwlfdoo| pdnh prqh|/
wkdw phdqv |rx fdq*w v|vwhpdwlfdoo| orvh prqh| hlwkhu$

Lw zdv orqj wkrxjkw wkdw vwrfn uhwxuqv zhuh frpsohwho| xqsuhglfwdeoh +pruh df0
fxudwho|/ wkh h{fhvv uhwxuq ri vwrfnv ryhu vkruw whup lqwhuhvw udwhv,1 Lw qrz wxuqv rxw
wkdw dyhudjh uhwxuqv rq wkh pdunhw dqg lqglylgxdo vhfxulwlhv gr ydu| ryhu wlph/ dqg
wkdw vwrfnv duh qrw �udqgrp zdonv� +ru hyhq �pduwlqjdohv zlwk guliw�, dqg khqfh uh0
wxuqv duh suhglfwdeoh1 Pxfk ri wkdw suhglfwdelolw| frphv dw orqj krul}rqv/ dqg vhhpv
wr eh dvvrfldwhg zlwk exvlqhvv f|fohv dqg �qdqfldo glvwuhvv1

614 Pdunhw uhwxuqv

Khuh lv dq h{dpsoh ri pdunhw uhwxuq suhglfwdelolw|1 +Rqh ri wkh ehvw uhihuhqfhv iru vxfk
suhglfwdelolw| lv Idpd dqg Iuhqfk 4<;<1 Wklv h{dpsoh lv wdnhq iurp dqg glvfxvvhg
pruh ixoo| lq Frfkudqh 4<<:,1 �Orz� sulfhv � uhodwlyh wr glylghqgv/ errn ydoxh/
hduqlqjv/ vdohv ru rwkhu glylvruv � suhglfw kljkhu vxevhtxhqw uhwxuqv1 Dv |rx fdq vhh
lq wkh -2 ydoxhv lq Wdeoh 4/ wkhvh duh orqj0krul}rq h�hfwv= dqqxdo uhwxuqv duh rqo|
voljkwo| suhglfwdeoh dqg prqwk0wr0prqwk uhwxuqv duh vwloo vwulnlqjo| xqsuhglfwdeoh/
exw uhwxuqv dw 8 |hdu krul}rqv vhhp yhu| suhglfwdeoh1

Krul}rq & K jEK� -2

4 |hdu 04137 +3166, 314:
5 |hduv 05137 +3199, 3159
6 |hduv 051;7 +31;;, 316;
8 |hduv 09155 +4157, 318<

Wdeoh 41 ROV uhjuhvvlrqv ri h{fhvv uhwxuqv +ydoxh zhljkwhg Q\VH 0 wuhdvxu|
eloo udwh, rq YZ sulfh0glylghqg udwlr1

-T`
|<|n& �-A�

|<|n& ' @n KE�|*(|� n 0|n&�

-|<|n& lqglfdwhv wkh & |hdu uhwxuq1 Vwdqgdug huuruv lq sduhqwkhvlv xvh JPP wr
fruuhfw iru khwhurvnhgdvwlflw| dqg vhuldo fruuhodwlrq1 Vdpsoh 4<7:04<<91 Vrxufh=
Frfkudqh +4<<:,1

Wkh uhvxowv dw gl�huhqw krul}rqv duh uh hfwlrqv ri d vlqjoh xqghuo|lqj skhqrphqrq1
Li gdlo| uhwxuqv duh yhu| voljkwo| suhglfwdeoh e| d vorz0prylqj yduldeoh/ wkdw suh0
glfwdelolw| dggv xs ryhu orqj krul}rqv1 Iru h{dpsoh/ |rx fdq suhglfw wkdw wkh whp0
shudwxuh lq Fklfdjr zloo ulvh derxw 426 ghjuhh shu gd| lq wkh vsulqjwlph1 Wklv iruhfdvw
h{sodlqv yhu| olwwoh ri wkh gd| wr gd| yduldwlrq lq whpshudwxuh/ exw wudfnv doprvw doo
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ri wkh ulvh lq whpshudwxuh iurp Mdqxdu| wr Mxo|1 Wkxv/ wkh -2 ulvhv zlwk krul}rq1
Suhflvho|/ vxssrvh wkdw zh iruhfdvw uhwxuqv zlwk d iruhfdvwlqj yduldeoh %/ dffruglqj
wr

-|n� �-A�
|n� ' @ n K%| n 0|n� +6,

%|n� ' Sn 4%| n B|n�� +7,

Vpdoo ydoxhv ri K dqg -2 lq +6, dqg d odujh frh!flhqw 4 lq +7, lpso| pdwkhpdwlfdoo|
wkdw wkh orqj0krul}rq uhjuhvvlrq dv lq Wdeoh 4 kdv d odujh uhjuhvvlrq frh!flhqw K dqg
odujh -21

Wklv uhjuhvvlrq kdv d srzhuixo lpsolfdwlrq= vwrfnv dfw d elw olnh erqgv1 Dq| erqg
lqyhvwru xqghuvwdqgv zklfk sxvkhv xs sulfhv lv edg qhzv iru vxevhtxhqw uhwxuqv1
Pdq| vwrfn lqyhvwruv vhh d vwulqj ri jrrg uhwxuqv dqg ehfrph hodwhg wkdw zh vhhp
wr eh lq d �exoo pdunhw/� lqihuulqj wkdw ixwxuh uhwxuqv zloo eh jrrg dv zhoo1 Wkh
uhjuhvvlrq uhyhdov wkh rssrvlwh= d vwulqj ri jrrg uhwxuqv wkdw gulyhv xs vwrfn sulfhv
lv edg qhzv iru vxevhtxhqw vwrfn uhwxuqv/ dv lw lv iru erqgv1

615 Prphqwxp dqg uhyhuvdo

Vlqfh d vwulqj ri jrrg uhwxuqv jlyhv d kljk sulfh/ lw lv qrw vxusulvlqj wkdw vwrfnv wkdw
gr zhoo iru d orqj wlph +dqg khqfh exlog xs d kljk sulfh, vxevhtxhqwo| gr srruo|/ dqg
vwrfnv wkdw gr srruo| iru d orqj wlph +dqg khqfh gzlqgoh grzq wr d orz sulfh/ pdunhw
ydoxh/ ru pdunhw wr errn udwlr, vxevhtxhqwo| gr zhoo1 Wdeoh 5/ wdnhq iurp Idpd dqg
Iuhqfk 4<<9 uhyhdov wkdw wklv lv lq idfw wkh fdvh1 +Dv xvxdo/ wklv wdeoh lv wkh wls ri
dq lfhehuj ri uhvhdufk rq wkhvh h�hfwv/ vwduwlqj zlwk GhErqw dqg Wkdohu 4<;8 dqg
Mdjdghhvk dqg Wlwpdq 4<<61,

Sruwirolr Dyhudjh
Irupdwlrq Uhwxuq/ 4304

Vwudwhj| Shulrg Prqwkv +Prqwko| (,
Uhyhuvdo 963:0<645 93046 031:7

Prphqwxp 963:0<645 4505 .4164
Uhyhuvdo 643409635 93046 04194

Prphqwxp 643409635 4505 .316;

Wdeoh 51 Dyhudjh prqwko| uhwxuqv iurp uhyhuvdo dqg prphqwxp vwudwh0
jlhv1 Hdfk prqwk/ doorfdwh doo Q\VH �upv rq FUVS wr 43 sruwirolrv edvhg
rq wkhlu shuirupdqfh gxulqj wkh �sruwirolr irupdwlrq prqwkv� lqwhuydo1
Iru h{dpsoh/ 93046 irupv sruwirolrv edvhg rq uhwxuqv iurp 8 |hduv djr wr
4 |hdu/ 4 prqwk djr1 Wkhq ex| wkh ehvw0shuiruplqj ghfloh sruwirolr dqg
vkruw wkh zruvw0shuiruplqj ghfloh sruwirolr1 Vrxufh= Idpd dqg Iuhqfk
4<<9 Wdeoh YL1
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Uhyhuvdo

Wkh �uvw urz wudfnv wkh dyhudjh prqwko| uhwxuq iurp wkh �uhyhuvdo� vwudwhj|1 Hdfk
prqwk/ doorfdwh doo vwrfnv wr 43 sruwirolrv edvhg rq shuirupdqfh lq |hdu 08 wr |hdu
041 Wkhq/ ex| wkh ehvw0shuiruplqj sruwirolr dqg vkruw wkh zruvw0shuiruplqj sruwirolr1
Wkh �uvw urz ri Wdeoh 5 vkrzv wkdw wklv vwudwhj| hduqv d khiw| 031:7(prqwko| uhwxuq71
Sdvw orqj0whup orvhuv frph edfn dqg sdvw zlqqhuv gr edgo|1 Idpd dqg Iuhqfk yhuli|
wkdw wkhvh sruwirolr uhwxuqv duh h{sodlqhg e| wkhlu 6 idfwru prgho1 Sdvw zlqqhuv pryh
zlwk ydoxh vwrfnv/ dqg vr lqkhulw wkh ydoxh vwrfn suhplxp1

Prphqwxp

Wkh vhfrqg urz ri Wdeoh 5 wudfnv wkh dyhudjh prqwko| uhwxuq iurp d �prphqwxp�
vwudwhj|1 Hdfk prqwk/ doorfdwh doo vwrfnv wr 43 sruwirolrv edvhg rq shuirupdqfh lq wkh
odvw |hdu1 Qrz/ txlwh vxusulvlqjo|/ wkh zlqqhuv frqwlqxh wr zlq/ dqg wkh orvhuv frqwlqxh
wr orvh/ vr wkdw ex|lqj wkh zlqqhuv dqg vkruwlqj wkh orvhuv jhqhudwhv d srvlwlyh 4164(
prqwko| uhwxuq1

Dw hyhu| prphqw wkhuh lv d prvw0vwxglhg dqrpdo|/ dqg prphqwxp lv wkdw dqrpdo|
uljkw qrz1 Lw lv qrw h{sodlqhg e| wkh Idpd Iuhqfk 6 idfwru prgho1 Wkh sdvw orvhuv
kdyh orz sulfhv dqg whqg wr pryh zlwk ydoxh vwrfnv1 Khqfh wkh prgho suhglfwv wkh|
vkrxog kdyh kljk dyhudjh uhwxuqv/ qrw orz dyhudjh uhwxuqv1 Prphqwxp vwrfnv pryh
wrjhwkhu/ dv gr ydoxh dqg vpdoo vwrfnv vr d �prphqwxp idfwru� zrunv wr �h{sodlq�
prphqwxp sruwirolr uhwxuqv +Fdukduw 4<<:, exw lv vr reylrxvo| dg0krf +l1h1 dq DSW
idfwru wkdw zloo rqo| h{sodlq uhwxuqv ri sruwirolrv rujdql}hg rq wkh vdph fkdudfwhulvwlf
dv wkh idfwru, wkdw qrerg| zdqwv wr dgg lw1

Prphqwxp/ olnh wkh udvk ri rwkhu vpdoo uhwxuq suhglfwdelolw| uhvxowv/ pd| wxuq
rxw qrw wr uhdoo| eh wkhuh ru qrw wr eh h{sorlwdeoh1 Wdeoh 5 douhdg| suhvhqwv vrph
grxewv1 Wkh wklug olqh vkrzv wkdw wkh prphqwxp h�hfw hvvhqwldoo| glvdsshduv lq wkh
hduolhu gdwd vdpsoh/ zkloh uhyhuvdo lv hyhq vwurqjhu lq wkdw vdpsoh1

Prphqwxp lv uhdoo| mxvw d qhz zd| ri orrnlqj dw dq rog skhqrphqrq/ wkh vpdoo
dssduhqw suhglfwdelolw| ri prqwko| lqglylgxdo vwrfn uhwxuqv1 D wlq| uhjuhvvlrq -2 iru
iruhfdvwlqj prqwko| uhwxuqv ri f�ff2D +427(, lv pruh wkdq dghtxdwh wr jhqhudwh wkh
prphqwxp uhvxowv ri Wdeoh 51 Wkh nh| lv wkh odujh vwdqgdug ghyldwlrq ri lqglylgxdo
vwrfn uhwxuqv/ w|slfdoo| 73( ru pruh dw dq dqqxdo edvlv1 Wkh dyhudjh uhwxuq ri wkh
ehvw shuiruplqj ghfloh ri d qrupdo glvwulexwlrq lv 41:9 vwdqgdug ghyldwlrqv deryh

7Idpd dqg Iuhqfk gr qrw surylgh gluhfw phdvxuhv ri vwdqgdug ghyldwlrqv iru wkhvh sruwirolrv1 Rqh
fdq lqihu krzhyhu iurp wkh ehwdv/ U5 ydoxhv dqg vwdqgdug ghyldwlrq ri pdunhw dqg idfwru sruwirolrv
wkdw wkh vwdqgdug ghyldwlrqv duh urxjko| 405 wlphv wkdw ri wkh pdunhw uhwxuq/ vr wkdw Vkdush udwlrv
ri wkhvh vwudwhjlhv duh frpsdudeoh wr wkdw ri wkh pdunhw uhwxuq lq vdpsoh1
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wkh phdq8/ vr wkh zlqqlqj prphqwxp sruwirolr w|slfdoo| zhqw xs derxw ;3( lq wkh
suhylrxv |hdu/ dqg wkh w|slfdo orvlqj sruwirolr zhqw grzq derxw 93( shu |hdu1 Rqo| d
vpdoo dprxqw ri frqwlqxdwlrq zloo jlyh d 4( prqwko| uhwxuq zkhq pxowlsolhg e| vxfk
odujh sdvw uhwxuqv1 Wr eh suhflvh/ wkh prqwko| lqglylgxdo vwrfn vwdqgdug ghyldwlrq lv
derxw efI*

s
�2 � �2I 1 Li wkh -2 lv f�ff2D/ wkh vwdqgdug ghyldwlrq ri wkh suhglfwdeoh

sduw ri uhwxuqv lv
s
f�ff2D��2I ' f�SI1 Khqfh/ wkh ghfloh suhglfwhg wr shuirup ehvw

zloo hduq ��.S�f�SI � �I deryh wkh phdq1 Vlqfh wkh vwudwhj| ex|v wkh zlqqhuv dqg
vkruwv wkh orvhuv/ dq -2 ri f�ff2D lpsolhv wkdw rqh vkrxog hduq d 2I prqwko| uhwxuq
e| wkh prphqwxp vwudwhj|1

Zh kdyh nqrzq dw ohdvw vlqfh Idpd +4<98, wkdw prqwko| dqg kljkhu iuhtxhqf|
vwrfn uhwxuqv kdyh voljkw/ vwdwlvwlfdoo| vljql�fdqw suhglfwdelolw| zlwk -2 lq wkh 3134
udqjh1 Fdpsehoo/ Or dqg PdfNlqod| +4<<9,/ Wdeoh 517 surylghv dq xsgdwhg vxppdu|
ri lqgh{ dxwrfruuhodwlrqv +wkh -2 lv wkh vtxduhg dxwrfruuhodwlrq,/ sduw ri zklfk L
uhshdw ehorz dv Wdeoh 61 Qrwh hvshfldoo| wkh fruuhodwlrq ri wkh htxdoo| zhljkwhg
sruwirolr/ zklfk hpskdvl}hv vpdoo vwrfnv91

Iuhtxhqf| Sruwirolr Fruuhodwlrq 4�
Gdlo| Ydoxh 314;

Htxdo 3168
Prqwko| Ydoxh 31376

Htxdo 314:

Wdeoh 61 Iluvw rughu dxwrfruuhodwlrq lq FUVS ydoxh0zhljkwhg dqg
htxdo0zhljkwhg lqgh{ uhwxuqv1 Vdpsoh 4<9504<<71 Vrxufh= Fdpsehoo/ Or
dqg PdfNlqod| +4<<9,1

Krzhyhu/ vxfk vpdoo wkrxjk vwdwlvwlfdoo| vljql�fdqw kljk iuhtxhqf| suhglfwdelolw|/
hvshfldoo| lq vpdoo vwrfn uhwxuqv/ kdv dovr vlqfh wkh 4<93v dozd|v idlohg wr |lhog h{0
sorlwdeoh sur�wv diwhu rqh dffrxqwv iru wudqvdfwlrqv frvwv/ wklq wudglqj/ kljk vkruw
vdoh frvwv dqg rwkhu plfurvwuxfwxuh lvvxhv1 Li prphqwxp lv wkh vdph skhqrphqrq/
rqh pd| vxvshfw wkdw lw dovr lv qrw h{sorlwdeoh iru wkh vdph uhdvrqv1

8Zh*uh orrnlqj iru

H+umu � {, @

U
4

{
ui+u,guU
4

{
i+u,gu

zkhuh { lv gh�qhg dv wkh wrs 43wk fxwr�/
]
4

{

i+u,gu @
4

43
=

Zlwk d qrupdo glvwulexwlrq/ { @ 4=5;49� dqg H+umu � {, @ 4=:88�=
9Wkh lqgh{ dxwrfruuhodwlrqv vx�hu iurp vrph xszdug eldv vlqfh vrph vwrfnv gr qrw wudgh hy0

hu| gd|1 Lqglylgxdo vwrfn dxwrfruuhodwlrqv duh jhqhudoo| vpdoohu/ exw hqrxjk wr dffrxqw iru wkh
prphqwxp h�hfw1
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Prphqwxp grhv uhtxluh iuhtxhqw wudglqj1 Wkh sruwirolrv lq Wdeoh 5 duh uhiruphg
hyhu| prqwk1 Dqqxdo zlqqhuv dqg orvhuv zloo qrw fkdqjh wkdw riwhq/ exw wkh zlqqlqj
dqg orvlqj sruwirolr pxvw vwloo eh wxuqhg ryhu dw ohdvw rqfh shu |hdu1 Fdukduw +4<<9,
fdofxodwhv wudqvdfwlrqv frvwv dqg frqfoxghv wkdw prphqwxp lv qrw h{sorlwdeoh diwhu
wkrvh frvwv duh wdnhq lqwr dffrxqw1 Prvnrzlw} dqg Julqeodww +4<<<, qrwh wkdw prvw ri
wkh dssduhqw jdlqv frph iurp vkruw srvlwlrqv lq vpdoo/ looltxlg vwrfnv1 Wkh| dovr �qg
wkdw d odujh sduw ri prphqwxp sur�wv frph iurp wkh vkruw srvlwlrqv wdnhq Qryhpehu1
Pdq| lqyhvwruv vhoo orvlqj vwrfnv wrzdugv wkh hqg ri Ghfhpehu lq rughu wr hvwdeolvk
wd{ orvvhv1 Li rqh vkruwv vpdoo looltxlg dqg orvlqj vwrfnv lq Qryhpehu/ rqh sur�wv iurp
wkh dgglwlrqdo �vhoolqj suhvvxuh� lq Ghfhpehu1 Wklv lv vwloo dq dqrpdo|/ exw vrxqgv d
orw pruh olnh d vpdoo jolwfk udwkhu wkdq d fhqwudo sdudeoh iru ulvn dqg uhwxuq lq dvvhw
pdunhwv1

L hpskdvl}h lq wklv dv doo ri wkh fkdqjhv lq ylhz wkdw wkh jodvv lv vwloo dw ohdvw
kdoi ixoo1 Hyhq li prphqwxp dqg uhyhuvdo duh uhdo dqg dv vwurqj dv lqglfdwhg e|
Wdeoh 5/ wkh| gr qrw mxvwli| pxfk ri wkh wudglqj edvhg rq sdvw uhvxowv wkdw zh vhh1
Wr jhw wkh 4( shu prqwk prphqwxp uhwxuq/ |rx ex| d sruwirolr wkdw kdv w|slfdoo|
jrqh xs ;3( lq wkh odvw |hdu/ dqg vkruw d sruwirolr wkdw kdv w|slfdoo| jrqh grzq
93(1 Wudglqj ehwzhhq vwrfnv dqg ixqg fdwhjrulhv vxfk dv ydoxh dqg eoxh0fkls zlwk
vpdoohu sdvw uhwxuqv |lhogv dw ehvw sursruwlrqdoo| vpdoohu uhvxowv1 Vlqfh pxfk ri wkh
prphqwxp uhwxuq vhhpv wr frph iurp vkruwlqj vpdoo looltxlg vwrfnv/ wkh prphqwxp
sur�wv pd| zhoo eh ohvv wkdq olqhdu lq wkh sdvw |hdu*v uhwxuqv/ vr plog prphqwxp
vwudwhjlhv pd| |lhog hyhq ohvv1 Dqg zh kdyh qrw txdqwl�hg wkh vxevwdqwldo ulvn ri
prphqwxp vwudwhjlhv1

616 Erqgv

Wkh yhqhudeoh h{shfwdwlrqv prgho ri wkh whup vwuxfwxuh vshfl�hv wkdw orqj whup
erqg |lhogv duh htxdo wr wkh dyhudjh ri h{shfwhg ixwxuh vkruw whup erqg |lhogv1 Iru
h{dpsoh/ li orqj whup erqg |lhogv duh kljkhu wkdq vkruw whup erqg |lhogv � li wkh
|lhog fxuyh lv xszdug vorslqj � wklv phdqv wkdw vkruw whup udwhv duh h{shfwhg wr ulvh
lq wkh ixwxuh1 Wkh ulvh lq ixwxuh vkruw whup udwhv phdqv wkdw lqyhvwruv fdq h{shfw wkh
vdph udwh ri uhwxuq zkhwkhu wkh| krog d orqj whup erqg wr pdwxulw|/ ru uroo ryhu vkruw
whup erqgv zlwk lqlwldoo| orz uhwxuqv dqg vxevhtxhqw kljkhu uhwxuqv1 Htxlydohqwo|/
wkh h{shfwhg ulvh lq vkruw whup udwhv zloo lpso| vpdoo fdslwdo jdlqv rq wkh orqj0whup
erqg/ vr lqyhvwruv fdq h{shfw wkh vdph udwh ri uhwxuq ryhu rqh prqwk ru rqh |hdu
zkhwkhu wkh| krog orqj ru vkruw whup erqgv1

Dv zlwk wkh FDSP dqg wkh ylhz wkdw vwrfn uhwxuqv duh lqghshqghqw ryhu wlph/
wkh h{shfwdwlrqv prgho zdv wkh zrunkruvh ri hpslulfdo �qdqfh iru d jhqhudwlrq1 Dqg
dv zlwk wkrvh rwkhu ylhzv/ d qhz urxqg ri uhvhdufk kdv vljql�fdqwo| prgl�hg wkh
wudglwlrqdo ylhz1
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Pdwxulw| Dyj1 Uhwxuq Vwg1 Vwg1 ghy1
� .E�Ro

E��
|n�� huuru jE�Ro

E��
|n��

4 81;6 3175 51;6
5 9148 3187 6198
6 9173 319< 7199
7 9173 31;8 81:4
8 9169 31<; 918;

Wdeoh 71 Dyhudjh frqwlqxrxvo| frpsrxqghg rqh0|hdu kroglqj shulrg
uhwxuqv rq }hur0frxsrq erqgv ri ydu|lqj pdwxulw|1 Dqqxdo gdwd iurp
FUVS 4<8604<<:1 Vhh er{ 5 iru qrwdwlrq1

Wdeoh 7 fdofxodwhv wkh dyhudjh uhwxuq rq erqgv ri gl�huhqw pdwxulwlhv1 Wkh h{shf0
wdwlrqv k|srwkhvlv vhhpv wr gr suhww| zhoo1 Dyhudjh kroglqj shulrg uhwxuqv gr qrw
vhhp yhu| gl�huhqw dfurvv erqg pdwxulwlhv/ ghvslwh wkh lqfuhdvlqj vwdqgdug ghyldwlrq
ri erqg uhwxuqv dv pdwxulw| ulvhv1 Wkh vpdoo lqfuhdvh lq uhwxuqv iru orqj whup erqgv/
htxlydohqw wr d voljkw dyhudjh xszdug vorsh lq wkh |lhog fxuyh/ lv xvxdoo| h{fxvhg dv d
vpdoo �oltxlglw| suhplxp1� Wdeoh 7 lv djdlq d wls ri dq lfhehuj ri dq looxvwulrxv fduhhu
iru wkh h{shfwdwlrqv k|srwkhvlv1 Hvshfldoo| lq wlphv ri juhdw lq dwlrq dqg h{fkdqjh
udwh lqvwdelolw|/ wkh h{shfwdwlrqv k|srwkhvlv grhv d yhu| jrrg �uvw0rughu mre1

Krzhyhu/ rqh fdq dvn d pruh vxewoh txhvwlrq1 Shukdsv wkhuh duh wlphv zkhq orqj
whup erqgv fdq eh iruhfdvw wr gr ehwwhu/ dqg rwkhu wlphv zkhq vkruw whup erqgv duh
h{shfwhg wr gr ehwwhu1 Li wkh wlphv hyhq rxw/ wkh xqfrqglwlrqdo dyhudjhv lq Wdeoh 7
zloo vkrz qr sdwwhuq1 Htxlydohqwo|/ zh pljkw zdqw wr fkhfn zkhwkhu d iruzdug udwh
wkdw lv xqxvxdoo| kljk iruhfdvwv dq xqxvxdo lqfuhdvh lq vsrw udwhv1

Fkdqjh lq |lhogv Kroglqj shulrg uhwxuqv
+
E��
|n� � +

E��
| ' @ n KEs

E�n��
| � +

E��
| � n 0|n� �Ro

E��
|n� � +

E��
| ' @ n KEs

E�n��
| � +

E��
| � n 0|n�

� @ jE@� K jEK� -
2

@ jE@� K jEK� -
2

4 314 316 03143 3169 03135 0314 316 4143 3169 3149
5 03134 317 316: 3166 31338 0318 318 4179 3177 314<
6 03137 318 3174 3166 31346 0317 31; 4163 3187 3143
7 0316 318 31:: 3164 3144 0318 413 4164 3196 313:

Wdeoh 81 Iruhfdvwv edvhg rq iruzdug0vsrw vsuhdg1 ROV uhjuhvvlrqv
4<8604<<: dqqxdo gdwd1 \lhogv dqg uhwxuqv lq dqqxdo shufhqwdjhv1 Vhh
er{ 6 iru qrwdwlrq1
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Wdeoh 8 jhwv dw wkhvh lvvxhv/ xsgdwlqj Idpd dqg Eolvv* +4<;9, fodvvlf uhjuhvvlrq
whvwv1 Wkh ohiw kdqg sdqho suhvhqwv d uhjuhvvlrq ri wkh fkdqjh lq |lhogv rq wkh iruzdug0
vsrw vsuhdg1 +Wkh iruzdug0vsrw vsuhdg phdvxuhv wkh vorsh ri wkh |lhog fxuyh1, Wkh
h{shfwdwlrqv k|srwkhvlv suhglfwv d frh!flhqw ri 413/ vlqfh wkh iruzdug udwh vkrxog
htxdo wkh h{shfwhg ixwxuh vsrw udwh1 Li/ iru h{dpsoh/ iruzdug udwhv duh orzhu wkdq
h{shfwhg ixwxuh vsrw udwhv/ wudghuv fdq orfn lq d eruurzlqj srvlwlrq zlwk d iruzdug
frqwudfw dqg wkhq ohqg dw wkh kljkhu vsrw udwh zkhq wkh wlph frphv1

Dw d rqh0|hdu krul}rq zh vhh lqvwhdg frh!flhqwv qhdu }hur dqg d qhjdwlyh dgmxvwhg
-21 Iruzdug udwhv rqh |hdu rxw vhhp wr kdyh qr suhglfwlyh srzhu zkdwvrhyhu iru
fkdqjhv lq wkh vsrw udwh rqh |hdu iurp qrz1 Rq wkh rwkhu kdqg/ e| 7 |hduv rxw/ zh
vhh frh!flhqwv zlwklq rqh vwdqgdug huuru ri 4131 Wkxv/ wkh h{shfwdwlrqv k|srwkhvlv
vhhpv wr gr srruo| dw vkruw +4 |hdu, krul}rqv/ exw pxfk ehwwhu dw orqjhu krul}rqv1

Li wkh h{shfwdwlrqv k|srwkhvlv grhv qrw zrun dw rqh |hdu krul}rqv/ wkhq wkhuh lv
prqh| wr eh pdgh � rqh pxvw eh deoh wr iruhfdvw rqh |hdu erqg uhwxuqv1 Wr fkhfn
wklv idfw/ wkh uljkw kdqg sdqho ri Wdeoh 8 uxqv uhjuhvvlrqv ri wkh rqh |hdu h{fhvv uhwxuq
rq orqj0whup erqgv rq wkh iruzdug0vsrw vsuhdg1 Khuh/ wkh h{shfwdwlrqv k|srwkhvlv
suhglfwv d frh!flhqw ri }hur= qr vljqdo +lqfoxglqj wkh iruzdug0vsrw vsuhdg, vkrxog eh
deoh wr whoo |rx wkdw wklv lv d sduwlfxoduo| jrrg wlph iru orqj erqgv yv1 vkruw erqgv/
dv wkh �udqgrp zdon� ylhz ri vwrfn sulfhv vd|v wkdw qr vljqdo vkrxog eh deoh wr whoo
|rx wkdw wklv lv d sduwlfxoduo| jrrg ru edg gd| iru vwrfnv yv1 erqgv1 Dv |rx fdq vhh/
wkh frh!flhqwv lq wkh uljkw kdqg sdqho ri Wdeoh 8 duh doo derxw 4131 D kljk iruzdug
udwh grhv qrw lqglfdwh wkdw lqwhuhvw udwhv zloo eh kljkhu rqh |hdu iurp qrz> lw vhhpv
hqwluho| wr lqglfdwh wkdw |rx zloo hduq wkdw pxfk pruh kroglqj orqj whup erqgv:1

Ri frxuvh/ wkhuh lv ulvn= wkh -2 duh doo derxw 3140315/ derxw wkh vdph ydoxhv dv wkh
-2 iurp wkh glylghqg2sulfh uhjuhvvlrq dw d rqh |hdu krul}rq/ vr wklv vwudwhj| zloo riwhq
jr zurqj1 Vwloo/ 3140315 lv qrw }hur/ vr wkh vwudwhj| grhv sd| r� pruh riwhq wkdq qrw/
lq ylrodwlrq ri wkh h{shfwdwlrqv k|srwkhvlv1 Ixuwkhupruh/ wkh iruzdug0vsrw vsuhdg lv
d vorz prylqj yduldeoh/ w|slfdoo| uhyhuvlqj vljq rqfh shu exvlqhvv f|foh1 Wkxv/ wkh
-2 exlog zlwk krul}rq dv zlwk wkh G2S uhjuhvvlrq/ shdnlqj lq wkh 63( udqjh +Idpd
dqg Iuhqfk 4<;<,1

:Wkh uljkw kdqg sdqho lv uhdoo| qrw lqgshqghqw hylghqfh/ vlqfh wkh frh!flhqwv lq wkh uljkw dqg
ohiw kdqg sdqhov ri Wdeoh 8 duh phfkdqlfdoo| olqnhg1 Iru h{dpsoh 4147 . +03147, @ 413/ dqg wklv
krogv dv dq dffrxqwlqj lghqwlw|1 Idpd dqg Eolvv fdoo wkhp �frpsohphqwdu| uhjuhvvlrqv1�
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Er{ 5= Erqg gh�qlwlrqv dqg h{shfwdwlrqv k|srwkhvlv

Ohw RE��
| ghqrwh wkh orj ri wkh � |hdu glvfrxqw erqg sulfh dw wlph |1

Wkh � shulrg frqwlqxrxvo| frpsrxqghg |lhog lv +
E��
| ' � �

�
R
E��
| 1 Wkh

frqwlqxrxvo| frpsrxqghg kroglqj shulrg uhwxuq lv wkh vhoolqj sulfh ohvv
wkh ex|lqj sulfh/ �RoE��

|n� ' R
E�3��
|n� � R

E��
| � Wkh iruzdug udwh lv wkh udwh dw

zklfk |rx fdq frqwudfw wrgd| wr eruurz prqh| � � � |hduv iurp qrz/
dqg uhsd| wkdw prqh| � |hduv iurp qrz1 Vlqfh |rx fdq v|qwkhvl}h d
iruzdug frqwudfw iurp glvfrxqw erqgv/ wkh iruzdug udwh lv ghwhuplqhg iurp
glvfrxqw erqg sulfhv e| s

E��
| ' R

E�3��
| � R

E��
| 1 Wkh �vsrw udwh� uhihuv/ e|

frqwudvw zlwk d iruzdug udwh/ wr wkh |lhog rq dq| erqg iru zklfk |rx wdnh
lpphgldwh gholyhu|1 Iruzdug udwhv duh w|slfdoo| kljkhu wkdq vsrw udwhv
zkhq wkh |lhog fxuyh ulvhv/ vlqfh wkh |lhog lv wkh dyhudjh ri lqwhuyhqlqj
iruzdug udwhv/
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Wkh h{shfwdwlrqv k|srwkhvlv vwdwhv wkdw wkh h{shfwhg orj ru frqwlqx0
rxvo| frpsrxqghg uhwxuq vkrxog eh wkh vdph iru dq| erqg vwudwhj|1 Wklv
kdv wkuhh pdwkhpdwlfdoo| htxlydohqw h{suhvvlrqv=

4, Wkh iruzdug udwh vkrxog htxdo wkh h{shfwhg ydoxh ri wkh ixwxuh vsrw
udwh/

s
E��
| ' .|E+

E��
|n�3���

5, Wkh h{shfwhg kroglqj shulrg uhwxuq vkrxog eh wkh vdph rq erqgv
ri dq| pdwxulw|
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6, Wkh orqj0whup erqg |lhog vkrxog htxdo wkh dyhudjh ri wkh h{shfwhg
ixwxuh vkruw udwhv/
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Wkh h{shfwdwlrqv k|srwkhvlv lv riwhq dphqghg wr doorz d frqvwdqw ulvn suh0
plxp ri xqghwhuplqhg vljq lq wkhvh htxdwlrqv1 Lwv ylrodwlrq lv wkhq riwhq
ghvfulehg dv hylghqfh iru d �wlph0ydu|lqj ulvn suhplxp1� Wkh h{shfwd0
wlrqv k|srwkhvlv lv qrw txlwh wkh vdph wklqj dv ulvn0qhxwudolw|/ ehfdxvh wkh
h{shfwhg orj uhwxuq lv qrw htxdo wr wkh orj h{shfwhg uhwxuq1 Krzhyhu/ wkh
lvvxhv khuh duh odujhu wkh gl�huhqfh ehwzhhq wkh h{shfwdwlrqv k|srwkhvlv
dqg vwulfw ulvn0qhxwudolw|1
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617 Iruhljq h{fkdqjh

Vxssrvh lqwhuhvw udwhv duh kljkhu lq Jhupdq| wkdq lq wkh X1V1 Grhv wklv phdq wkdw rqh
fdq hduq pruh prqh| e| lqyhvwlqj lq Jhupdq erqgvB Wkhuh duh vhyhudo uhdvrqv wkdw
wkh dqvzhu pljkw eh qr1 Iluvw/ ri frxuvh lv ghidxow ulvn1 Zkloh qrw d elj sureohp iru
Jhupdq jryhuqphqw erqgv/ Uxvvld dqg rwkhu jryhuqphqwv kdyh ghidxowhg rq erqgv lq
wkh sdvw dqg pd| gr vr djdlq1 Vhfrqg/ dqg pruh lpsruwdqw/ lv wkh ulvn ri ghydoxdwlrq1
Li Jhupdq lqwhuhvw udwhv duh 43(/ XV lqwhuhvw udwhv duh 8(/ exw wkh Hxur idoov 8(
uhodwlyh wr wkh groodu gxulqj wkh |hdu/ |rx pdnh qr pruh prqh| kroglqj wkh Jhupdq
erqgv ghvslwh wkhlu dwwudfwlyh lqwhuhvw udwh1 Vlqfh orwv ri lqyhvwruv duh pdnlqj wklv
fdofxodwlrq/ lw lv qdwxudo wr frqfoxgh wkdw dq lqwhuhvw udwh gl�huhqwldo dfurvv frxqwulhv
rq erqgv ri vlplodu fuhglw ulvn vkrxog uhyhdo dq h{shfwdwlrq ri fxuuhqf| ghydoxdwlrq1
Wkh orjlf lv h{dfwo| wkh vdph dv wkh �h{shfwdwlrqv k|srwkhvlv� lq wkh whup vwuxfwxuh1
Lqlwldoo| dwwudfwlyh |lhog ru lqwhuhvw udwh gl�huhqwldov vkrxog eh phw e| dq r�vhwwlqj
hyhqw vr wkdw |rx pdnh qr pruh prqh| rq dyhudjh lq rqh frxqwu| ru dqrwkhu/ ru lq
rqh fxuuhqf| ru dqrwkhu;1

Dv zlwk wkh h{shfwdwlrqv k|srwkhvlv lq wkh whup vwuxfwxuh/ wkh h{shfwhg ghsuhfl0
dwlrq ylhz uxohg iru pdq| |hduv/ dqg vwloo frqvwlwxwhv dq lpsruwdqw �uvw0rughu xqghu0
vwdqglqj ri lqwhuhvw udwh gl�huhqwldov dqg h{fkdqjh udwhv1 Iru h{dpsoh/ lqwhuhvw udwhv
lq hdvw Dvldq fxuuhqflhv zhuh yhu| kljk rq wkh hyh ri wkh uhfhqw fxuuhqf| wxpeohv/
dqg pdq| edqnv zhuh pdnlqj wlg| vxpv eruurzlqj dw +vd|, 8( lq grooduv wr ohqg dw
+vd|, 53( lq orfdo fxuuhqflhv1 Wklv vlwxdwlrq vkrxog ohdg rqh wr vxvshfw wkdw wudghuv
h{shfw d 48( ghydoxdwlrq/ ru d vpdoohu fkdqfh ri d odujhu ghydoxdwlrq1 Wkdw lv/ lq
wklv fdvh/ h{dfwo| zkdw kdsshqhg1 Pdq| revhuyhuv dqg srolf| dqdo|vwv zkr rxjkw
wr nqrz ehwwhu riwhq dwwulexwh kljk qrplqdo lqwhuhvw udwhv lq wurxeohg frxqwulhv wr
�wljkw prqhwdu| srolf|� wkdw lv �vwudqjolqj wkh hfrqrp|� wr �ghihqg wkh fxuuhqf|1�
Lq idfw/ rqh*v �uvw rughu jxhvv vkrxog eh wkdw vxfk kljk qrplqdo udwhv uh hfw d odujh
suredelolw| ri lq dwlrq dqg ghydoxdwlrq � orrvh prqhwdu| dqg �vfdo srolf| � dqg wkdw
wkh| fruuhvsrqg wr pxfk orzhu uhdo udwhv1

Vwloo/ grhv d 8( lqwhuhvw udwh gl�huhqwldo fruuhvsrqg wr dq h{dfwo| 8( h{shfwhg
ghsuhfldwlrq/ ru grhv vrph ri lw lq idfw vwloo uhsuhvhqw d kljk h{shfwhg uhwxuq iurp
kroglqj ghew lq wkdw frxqwu|*v fxuuhqf|B Ixuwkhupruh/ zkloh h{shfwhg ghsuhfldwlrq lv
fohduo| d odujh sduw ri wkh vwru| iru kljk lqwhuhvw udwhv lq frxqwulhv wkdw kdyh frqvwdqw
kljk lq dwlrq ru wkdw pd| vx�hu vshfwdfxodu ghsuhfldwlrq ri d shjjhg h{fkdqjh udwh/
krz grhv wkh vwru| zrun iru/ vd|/ wkh X1V1 yv1 Jhupdq|/ zkhuh lq dwlrq udwhv glyhujh
olwwoh/ |hw h{fkdqjh udwhv  xfwxdwh d vxusulvlqjo| odujh dprxqwB

Wdeoh 9 suhvhqwv wkh idfwv/ dv vxppdul}hg e| Krgulfn +5333, dqg Hqjho +4<<9,1

;Dv zlwk erqgv/ wkh h{shfwdwlrqv k|srwkhvlv lv voljkw| gl�huhqw iurp sxuh ulvn qhxwudolw| vlqfh
wkh h{shfwdwlrq ri wkh orj lv qrw wkh orj ri wkh h{shfwdwlrq1 Djdlq/ wkh vl}h ri wkh skhqrphqd zh
vwxg| vzdpsv wklv glvwlqfwlrq1
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Wkh �uvw urz ri Wdeoh 9 suhvhqwv wkh dyhudjh dssuhfldwlrq ri wkh groodu djdlqvw wkh
lqglfdwhg fxuuhqf| ryhu wkh vdpsoh shulrg1 Wkh groodu ihoo djdlqvw GP/ |hq dqg Vzlvv
Iudqf/ exw dssuhfldwhg djdlqvw wkh srxqg1 Wkh vhfrqg urz jlyhv wkh dyhudjh lqwhuhvw
udwh gl�huhqwldo � wkh dprxqw e| zklfk wkh iruhljq lqwhuhvw udwh h{fhhgv wkh XV
lqwhuhvw udwh<1 Dffruglqj wr wkh h{shfwdwlrqv k|srwkhvlv/ wkhvh wzr qxpehuv vkrxog
eh htxdo � lqwhuhvw udwhv vkrxog eh kljkhu lq frxqwulhv zkrvh fxuuhqflhv ghsuhfldwh
djdlqvw wkh groodu1

Wkh vhfrqg urz vkrzv urxjko| wkh uljkw sdwwhuq1 Frxqwulhv zlwk vwhdg| orqj0whup
lq dwlrq kdyh vwhdglo| kljkhu lqwhuhvw udwhv/ dqg vwhdg| ghsuhfldwlrq1 Wkh qxpehuv lq
wkh �uvw dqg vhfrqg urzv duh qrw h{dfwo| wkh vdph/ exw h{fkdqjh udwhv duh qrwrulrxvo|
yrodwloh vr wkhvh dyhudjhv duh qrw zhoo phdvxuhg1 Krgulfn vkrzv wkdw wkh gl�huhqfh
ehwzhhq wkh �uvw dqg vhfrqg urzv lv qrw vwdwlvwlfdoo| gl�huhqw iurp }hur1 Wklv idfw
lv h{dfwo| dqdorjrxv wr wkh idfw ri Wdeoh 7 wkdw wkh h{shfwdwlrqv k|srwkhvlv zrunv
zhoo �rq dyhudjh� iru XV erqgv dqg vxppdul}hv wkh wls ri wkh lfhehuj ri wkh orqj
hpslulfdo vxffhvv ri wkh h{shfwdwlrqv k|srwkhvlv dv dssolhg wr fxuuhqflhv1

Dv lq wkh fdvh ri erqgv/ krzhyhu/ zh fdq dovr dvn zkhwkhu wlphv ri whpsrudulo|
kljkhu ru orzhu lqwhuhvw udwh gl�huhqwldov fruuhvsrqg wr wlphv ri deryh dqg ehorz
dyhudjh ghsuhfldwlrq dv wkh| vkrxog1 Wkh wklug dqg �iwk urzv ri Wdeoh 9 dgguhvv wklv
txhvwlrq/ xsgdwlqj Idpd*v +4<;7, uhjuhvvlrq whvwv1 Wkh qxpehu khuh vkrxog eh .413
lq hdfk fdvh � dq h{wud shufhqwdjh srlqw lqwhuhvw gl�huhqwldo vkrxog fruuhvsrqg wr rqh
h{wud shufhqwdjh srlqw h{shfwhg ghsuhfldwlrq1 Dv |rx fdq vhh/ zh kdyh h{dfwo| wkh
rssrvlwh sdwwhuq= d kljkhu wkdq xvxdo lqwhuhvw udwh deurdg vhhpv wr ohdg/ li dq|wklqj
wr ixuwkhu dssuhfldwlrq1 Wklv lv wkh �iruzdug glvfrxqw sx}}oh/� dqg wdnhv lwv sodfh
dorqjvlgh wkh iruhfdvwdelolw| ri vwrfn dqg erqg uhwxuqv1 Ri frxuvh lw kdv surgxfhg
d vlplodu dydodqfkh ri dfdghplf zrun glvvhfwlqj zkhwkhu lw lv uhdoo| wkhuh dqg li vr/
zk|1 Hqjho +4<<9, dqg Ohzlv +4<<7, surylgh uhfhqw vxuyh|v1

Wkh -2 vkrzq lq Wdeoh 9 duh txlwh orz1 Krzhyhu/ olnh G2S/ wkh lqwhuhvw gl�huhqwldo
lv d vorz0prylqj iruhfdvwlqj yduldeoh/ vr wkh uhwxuq iruhfdvw -2 exlog zlwk krul}rq1
Ehndhuw dqg Krgulfn +4<<5, uhsruw wkdw wkh -2 ulvh wr wkh 63073( udqjh dw vl{ prqwk
krul}rqv dqg wkhq ghfolqh djdlq1 Vwloo/ wdnlqj dgydqwdjh ri wklv suhglfwdelolw|/ olnh wkh
erqg vwudwhjlhv ghvfulehg deryh/ lv txlwh ulvn|1

GP Â @\ VI
Phdq dssuhfldwlrq 041; 619 0813 0613
Phdq lqwhuhvw gl�huhqwldo 061< 514 061: 081<
Kc 4<:804<;< 0614 0513 0514 0519
-2 1359 1366 1367 1366
Kc 4<:904<<9 031: 041; 0517 0416

<Wkh gdwd duh dfwxdoo| wkh vsuhdg ehwzhhq wkh iruzdug h{fkdqjh udwh dqg wkh vsrw h{fkdjh udwh/
exw wklv txdqwlw| pxvw htxdo pxvw htxdo wkh lqwhuhvw udwh gl�huhqwldo lq rughu wr suhfoxgh duelwudjh1
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Wdeoh 91 Wkh �uvw urz jlyhv wkh dyhudjh dssuhfldwlrq ri wkh groodu
djdlqvw wkh lqglfdwhg fxuuhqf|/ lq shufhqw shu |hdu1 Wkh vhfrqg urz jlyhv
wkh dyhudjh lqwhuhvw gl�huhqwldo � iruhljq lqwhuhvw udwh ohvv grphvwlf lqwhuhvw
udwh/ phdvxuhg dv wkh iruzdug suhplxp � wkh 63 gd| iruzdug udwh ohvv wkh
vsrw h{fkdqjh udwh1 Wkh wklug wkurxjk �iwk urzv jlyh wkh frh!flhqwv dqg
-2 lq d uhjuhvvlrq ri h{fkdqjh udwh fkdqjhv rq wkh lqwhuhvw gl�huhqwldo @
iruzdug suhplxp/

r|n� � r| ' @ n KEs| � r|� n 0|n� ' @n KEos| � o_| � n 0|n�

zkhuh r @ orj vsrw h{fkdqjh udwh/ s @ iruzdug udwh/ os @ iruhljq lqwhu0
hvw udwh/ o_ ' grphvwlf lqwhuhvw udwh1 Vrxufh= Krgulfn +4<<<, dqg Hqjho
+4<<9,1

L hpskdvl}h wkdw wkh sx}}oh grhv qrw vd| wkdw rqh hduqv pruh e| kroglqj erqgv
iurp frxqwulhv zlwk kljkhu lqwhuhvw udwhv wkdq rwkhuv1 Dyhudjh lq dwlrq/ ghsuhfldwlrq/
dqg lqwhuhvw udwh gl�huhqwldov olqh xs dv wkh| vkrxog1 Wkh sx}}oh grhv vd| wkdw rqh
hduqv pruh e| kroglqj erqgv iurp frxqwulhv zkrvh lqwhuhvw udwhv duh kljkhu wkdq
xvxdo uhodwlyh wr X1V1 lqwhuhvw udwhv +dqg ylfh yhuvd,1 Wkh idfw wkdw wkh �xvxdo� udwh
ri ghsuhfldwlrq dqg lqwhuhvw gl�huhqwldo fkdqjhv wkurxjk wlph zloo ri frxuvh glplqlvk
wkh rxw0ri0vdpsoh shuirupdqfh ri wkhvh wudglqj uxohv1

7 Ixqgv

Rqh fdq vwxg| pxwxdo ixqg uhwxuqv dv zhoo dv vwxg|lqj uhwxuqv ri duwl�fldoo| frq0
vwuxfwhg vwrfn dqg erqg sruwirolrv1 Vwxg|lqj wkh uhwxuqv ri sdvvlyho|0pdqdjhg ixqgv
wkdw iroorz d vshfl�f vwudwhj| jlyhv xv d zd| wr dvvhvv zkhwkhu wkdw vwudwhj| zrunv lq
sudfwlfh/ diwhu wudqvdfwlrqv frvwv dqg rwkhu uhdolwlhv duh wdnhq lqwr dffrxqw1 Vwxg|lqj
wkh uhwxuqv ri dfwlyho|0pdqdjhg ixqgv whoov xv zkhwkhu doo wkh wlph/ wdohqw dqg h�ruw
sxw lq wr slfnlqj vhfxulwlhv sd|v r�1

P| hduolhu ghsuhvvlqj frpphqwv derxw dfwlyho|0pdqdjhg ixqg shuirupdqfh duh
dovr edvhg qrw rq grfwulqh exw rq ohqjwk| hpslulfdo zrun ri wklv vruw/ vwduwlqj zlwk
Mhqvhq*v +4<9<, fodvvlf duwlfoh1 Vwxg|lqj ixqgv lv gl!fxow ehfdxvh rqh pxvw jxdug
djdlqvw vxuylyru eldv1 Ixqgv wkdw gr edgo| jr rxw ri exvlqhvv/ vr wkh dyhudjh ixqg
dolyh dw dq| srlqw lq wlph kdv dq duwl�fldoo| jrrg wudfn uhfrug1 Wr dgguhvv wklv lvvxh/
rqh pxvw fduhixoo| frqvwuxfw gdwdedvhv wkdw lqfoxgh doo wkh ghdg ixqgv1 Fdukduw
+4<<:, kdv grqh wklv/ dqg L xvh klv gdwd1

Wr jlyh vrph vhqvh ri wkh idfwv/ Iljxuh : h{dplqhv Fdukduw*v ixqg gdwd1 Dv
zlwk wkh vwrfn sruwirolrv lq Iljxuh 4/ wkhuh lv d gh�qlwh fruuhodwlrq ehwzhhq ehwd
dqg dyhudjh uhwxuq= ixqgv wkdw glg zhoo glg vr e| wdnlqj rq pruh pdunhw ulvnv1 D
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furvv0vhfwlrqdo uhjuhvvlrq olqh lv d elw  dwwhu wkdq wkh olqh gudzq wkurxjk wkh wuhdvxu|
eloo dqg pdunhw uhwxuq/ exw wklv lv d w|slfdo uhvxow ri phdvxuhphqw huuru lq wkh ehwdv1
+Wkh gdwd duh dqqxdo/ dqg pdq| ixqgv duh rqo| dolyh d ihz |hduv/ frqwulexwlqj wr ehwd
phdvxuhphqw huuru1, Wkh dyhudjh ixqg xqghushuirupv wkh olqh frqqhfwlqj wuhdvxu|
eloov dqg wkh pdunhw lqgh{ e| 4156( shu |hdu +dyhudjh doskd,1

Iljxuh : lv d elw vxusulvlqj ehfdxvh ri wkh zlgh glvshuvlrq lq ixqg uhwxuqv1 Ixqgv
krog glyhuvl�hg sruwirolrv/ zklfk vkrxog uhgxfh wkhlu uhwxuq yduldwlrq1 \hw wkh yduld0
wlrq ri ixqg uhwxuqv lq Iljxuh : lv doprvw dv elj dv wkh yduldwlrq lq lqglylgxdo vwrfn
uhwxuqv1 Dssduhqwo|/ wkh ydvw pdmrulw| ri ixqgv duh qrw kroglqj zhoo0glyhuvl�hg sruw0
irolrv rq ehkdoi ri wkhlu folhqwv/ exw udwkhu ordglqj xs rq vshfl�f ehwv1
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Iljxuh 8= Dyhudjh uhwxuqv rq pxwxdo ixqgv +ryhu wkh wuhdvxu| eloo udwh, yv1 wkhlu pdunhw
ehwdv1 Wkh vdpsoh frqvlvwv ri doo ixqgv zlwk dyhudjh wrwdo qhw dvvhwv A '58 ploolrq/ A 58(
doorfdwlrq wr vwrfnv lq wkh Fdukduw +4<<9, gdwdedvh1 Gdwd vdpsoh 4<9504<<91 Wkh dyhudjh
h{fhvv uhwxuq lv frpsxwhg dv .E-���-s ' k� n q� � bI1 k� dqg q� duh frpsxwhg iurp
d wlph0vhulhv uhjuhvvlrq ri ixqg dqqxdo h{fhvv uhwxuqv rq pdunhw dqqxdo h{fhvv uhwxuqv ryhu
wkh olih ri wkh ixqg1 r/. dqg { vruw ixqgv lqwr wklugv edvhg rq wkhlu uhjuhvvlrq frh!flhqw
rq wkh Idpd0Iuhqfk ydoxh +KPO, sruwirolr1 Wkh euhdnsrlqwv duh � ' �f�fHec f��e1 Wkh
gdvkhg olqh jlyhv wkh �w ri d furvv0vhfwlrqdo ROV uhjuhvvlrq ri k� rq q�1 Wkh vrolg olqh
frqqhfwv wkh wuhdvxu| eloo +q dqg h{fhvv uhwxuq @3, dqg wkh pdunhw uhwxuq +q ' �/
h{fhvv uhwxuq @ <(,1

Lqlwldoo|/ wkh irfxv rq wkh dyhudjh ixqg vhhpv frqixvlqj1 Shukdsv wkh dyhudjh ixqg
lv edg/ exw zh zdqw wr nqrz zkhwkhu wkh jrrg ixqgv duh dq| jrrg1 Wkh wurxeoh lv/ zh
pxvw vrphkrz glvwlqjxlvk vnloo iurp oxfn1 Wkh rqo| zd| wr vhsdudwh vnloo iurp oxfn
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lv wr jurxs ixqgv edvhg rq vrph h{0dqwh revhuydeoh fkdudfwhulvwlf/ dqg wkhq h{dplqh
wkh dyhudjh shuirupdqfh ri wkh jurxs1 �Zkdw derxw ixqg {|} wkdw kdv ehhq grlqj
juhdw iru doo wkhvh |hduvB� lv d qdwxudo txhvwlrq/ exw zh kdyh qr zd| ri whoolqj zkhwkhu
sdvw shuirupdqfh ri d sduwlfxodu ixqg lv vnloo ru oxfn1

Rqh fdq eh d elw pruh vrsklvwlfdwhg wkdq mxvw orrnlqj dw wkh dyhudjh ixqg/ ri
frxuvh1 Wkh prvw qdwxudo lghd lv wr jurxs ixqgv edvhg rq sdvw shuirupdqfh1 Wuxo|
vnlooixo ixqgv vkrxog kdyh grqh ehwwhu/ rq dyhudjh/ lq wkh sdvw/ dqg vkrxog frqwlqxh
wr gr ehwwhu lq wkh ixwxuh1 Wkxv/ li wkhuh lv vnloo lq vwrfn slfnlqj/ zh vkrxog vhh vrph
shuvlvwhqfh lq ixqg shuirupdqfh1 Krzhyhu/ d jhqhudwlrq ri hpslulfdo zrun irxqg qr
shuvlvwhqfh dw doo1 Ixqg uhwxuqv vhhphg wr eh udqgrp zdonv mxvw olnh lqglylgxdo vwrfn
uhwxuqv1

Vlqfh wkh dyhudjh ixqg xqghushuirupv wkh pdunhw/ dqg ixqg uhwxuqv duh qrw suh0
glfwdeoh/ zh frqfoxgh wkdw dfwlyh pdqdjhphqw grhv qrw jhqhudwh vxshulru shuiru0
pdqfh/ hvshfldoo| diwhu wudqvdfwlrqv frvwv dqg ihhv1 Wklv idfw lv vxusulvlqj1 Surihv0
vlrqdov lq doprvw dq| �hog gr ehwwhu wkdq dpdwhxuv1 Rqh zrxog h{shfw wkdw d wudlqhg
h{shulhqfhg surihvvlrqdo zkr vshqgv doo gd| uhdglqj derxw pdunhwv dqg vwrfnv vkrxog
eh deoh wr rxwshuirup vlpsoh lqgh{lqj vwudwhjlhv1 Hyhq li hqwu| lqwr wkh lqgxvwu| lv
vr hdv| wkdw wkh dyhudjh ixqg grhv qrw rxwshuirup vlpsoh lqglfhv rqh zrxog h{shfw
d ihz vwduv wr rxwshuirup |hdu diwhu |hdu/ dv jrrg whdpv zlq fkdpslrqvkls diwhu
fkdpslrqvkls1 Dodv/ wkh frqwudu| idfw lv wkh uhvxow ri sudfwlfdoo| hyhu| lqyhvwljdwlrq/
dqg hyhq wkh dqrpdorxv uhvxowv grfxphqw yhu| vpdoo h�hfwv1

Ixqgv dqg Ydoxh

Rqfh zh kdyh vhhq wkh ydoxh/ vpdoo �up dqg suhglfwdelolw| h�hfwv/ wkh idfw wkdw
ixqgv foxvwhu durxqg wkh pdunhw olqh lv txlwh vxusulvlqj1 Doo ri wkhvh qhz idfwv lpso|
lqhvfdsdeo| wkdw wkhuh duh vlpsoh/ phfkdqlfdo vwudwhjlhv wkdw fdq jlyh d ulvn2uhzdug
udwlr juhdwhu wkdq wkdw ri ex|lqj dqg kroglqj wkh pdunhw lqgh{1 Idpd dqg Iuhqfk
uhsruw wkdw wkh +KPO, sruwirolr dorqh jlyhv qhduo| grxeoh wkh pdunhw Vkdush udwlr �
wkh vdph dyhudjh uhwxuq dw kdoi wkh vwdqgdug ghyldwlrq1 Rqh pljkw zhoo h{shfw wkdw
ixqgv vkrxog foxvwhu durxqg d olqh pxfk kljkhu wkdq wkh pdunhw lqgh{1

Ri frxuvh/ zh vkrxog qrw h{shfw doo ixqgv wr foxvwhu durxqg d kljkhu ulvn0uhzdug
wudghr�1 Wkh dyhudjh lqyhvwru krogv wkh pdunhw/ dqg li ixqgv duh odujh hqrxjk/ vr
pxvw wkh dyhudjh ixqg1 Lqgh{ ixqgv ri frxuvh zloo shuirup olnh wkh lqgh{1 Vwloo/ wkh
w|slfdo dfwlyho| pdqdjhg ixqg dgyhuwlvhv kljk phdq dqg shukdsv orz yduldqfh1 Qr
ixqg dgyhuwlvhv �zh fxw rxu dyhudjh uhwxuqv lq kdoi lq rughu wr vsduh |rx h{srvxuh
wr qrq0pdunhw vrxufhv ri ulvn1� Vxfk ixqgv/ dssduhqwo| dlphg dw phdq0yduldqfh
lqyhvwruv/ vkrxog foxvwhu durxqg wkh kljkhvw ulvn2uhzdug wudghr� dydlodeoh iurp ph0
fkdqlfdo vwudwhjlhv +dqg pruh/ li dfwlyh pdqdjhphqw grhv dq| jrrg,1 Prvw wurxeolqj/
ixqgv zkr vd| wkh| iroorz �ydoxh� ru �dvvhw doorfdwlrq� vwudwhjlhv/ grq*w rxwshuirup
wkh pdunhw hlwkhu1 Iru h{dpsoh/ Odnrqlvkrn Vkohlihu dqg Ylvkq| +4<<5, +Wdeoh 6,
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�qg wkdw wkh dyhudjh �ydoxh� ixqg xqghushuirupv wkh V)S833 e| 4(1

Wkh vwudwhjlhv pd| eh lpsohphqwdeoh li lq idfw yhu| ihz ixqgv zhuh iroorzlqj wkhp1
Wkdw vhhpv wr eh wkh frqfoxvlrq ri Iljxuh :1 Wkh ixqgv duh vruwhg e| wkhlu KPO
ehwd/ dqg wkh flufohv . dqg { ghqrwh ixqgv zlwk kljk/ plggoh dqg orz KPO ehwd1
Rqh zrxog krsh wr vhh wkh kljk0KPO ehwd ixqgv rxwshuirup wkh pdunhw olqh1 Exw
wkh fxwr� iru wkh wrs 426 ri ixqgv lv rqo| d KPO ehwd ri 316/ dqg hyhq wkdw pd| eh
kljk +pdq| ixqgv grq*w odvw orqj/ vr ehwdv duh srruo| phdvxuhg> wkh glvwulexwlrq ri
phdvxuhg ehwdv lv zlghu wkdq wkh dfwxdo glvwulexwlrq,1 Vlploduo|/ Odnrqlvkrn/ Vkohlihu
dqg Ylvkq|*v +4<<5, grfxphqwdwlrq ri �ydoxh� ixqgv* xqghushuirupdqfh uhyhdov wkdw
wkhlu pdunhw ehwd lv doprvw suhflvho| 4131 Lw vhhpv wkdw �ydoxh� ixqgv vdlg wkh| zhuh
iroorzlqj ydoxh/ exw zhuh qrw uhdoo| grlqj vr/ vlqfh wkhlu uhwxuqv fruuhodwh zlwk wkh
pdunhw sruwirolr dqg qrw wkh ydoxh sruwirolr1

Lqwhuhvwlqjo|/ wkh qxpehu ri ydoxh dqg vpdoo fds ixqgv +dv uhyhdohg e| wkhlu ehwdv/
qrw e| wkh frqixvlqj pdunhwlqj, lv lqfuhdvlqj txlfno|1 Ehiruh 4<<3/ 47( ri wkh ixqgv
kdg phdvxuhg VPE ehwdv juhdwhu wkdq rqh/ dqg 45( kdg KPO ehwdv juhdwhu wkdq rqh1
Lq wkh ixoo vdpsoh/ erwk qxpehuv kdyh grxeohg wr 55( dqg 56(1 Wklv wuhqg vxjjhvwv
wkdw ixqgv zloo/ lq wkh ixwxuh/ eh pxfk ohvv zhoo ghvfulehg e| wkh pdunhw lqgh{1 Lw lv
dovr yhu| xqfrpiruwdeoh iru wkh ylhz wkdw wkh ydoxh suhplxp lv dq htxloleulxp ulvn
suhplxp/ l1h1 wkdw hyhu|rqh nqhz derxw wkh ydoxh uhwxuqv exw fkrvh qrw wr lqyhvw doo
dorqj ehfdxvh wkh| ihduhg wkh ulvnv ri ydoxh vwudwhjlhv1

Shuvlvwhqfh lq ixqg uhwxuqv1

Wkh frxqwhusduw wr prphqwxp lq vwrfn uhwxuqv kdv ehhq pruh h{whqvlyho| lqyhv0
wljdwhg wkdq wkh ydoxh dqg vl}h h�hfwv1 Ixqg uhwxuqv kdyh dovr ehhq irxqg wr eh
shuvlvwhqw1 Vlqfh vxfk shuvlvwhqfh fdq eh lqwhusuhwhg dv hylghqfh iru shuvlvwhqw vnloo
lq slfnlqj vwrfnv/ lw lv qrw vxusulvlqj wkdw lw kdv dwwudfwhg d juhdw ghdo ri dwwhqwlrq1
Khqgulfnv/ Sdwho dqg ]hfnkdxvhu +4<<6, vwduwhg wkh sdudgh/ dqg lw kdv ehhq wkh vxe0
mhfw ri d juhdw ghdo ri vwdwlvwlfdo dqdo|vlv/ hvshfldoo| irfxvlqj rq vxuylyru eldv/ vlqfh
wkhq1

Odvw |hdu Dyhudjh FDSP 70idfwru
udqn Uhwxuq doskd doskd
4263 31:8( 315:( 03144(
4243 319;( 3155( 03145(
8243 316;( 03138( 03147(
<243 3156( 03154( 03153(
43243 3134( 03178( 03173(
63263 03158( 031:7( 03197(

Wdeoh :1 Sruwirolrv ri pxwxdo ixqgv iruphg rq suhylrxv |hdu*v uhwxuq1
Hdfk |hdu/ pxwxdo ixqgv duh vruwhg lqwr sruwirolrv edvhg rq wkh suhylrxv
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|hdu*v uhwxuq1 Wkh udqn froxpq jlyhv wkh udqn ri wkh vhohfwhg sruwirolr/
iru h{dpsoh 4263 lv wkh ehvw shuiruplqj sruwirolr zkhq ixqgv duh glylghg
lqwr 63 fdwhjrulhv1 Dyhudjh uhwxuq jlyhv wkh dyhudjh prqwko| uhwxuq lq
h{fhvv ri wkh W0eloo udwh ri wklv sruwirolr ri ixqgv iru wkh iroorzlqj |hdu1 7
idfwru doskd jlyhv wkh dyhudjh uhwxuq ohvv wkh suhglfwlrqv ri d pxowlidfwru
prgho wkdw xvhv wkh pdunhw/ wkh Idpd0Iuhqfk KPO dqg VPE sruwirolrv
dqg sruwirolr SU4\U wkdw lv orqj Q\VH vwrfnv wkdw glg zhoo lq wkh odvw
|hdu dqg vkruw Q\VH vwrfnv wkdw glg srruo| lq wkh odvw |hdu1 Vrxufh=
Fdukduw +4<<:,1

Wdeoh :/ wdnhq iurp Fdukduw +4<<:, lv wkh vwdwh ri wkh duw lq wklv txhvwlrq1 Wkh
vhfrqg froxpq ri Wdeoh : vkrzv wkdw d sruwirolr ri wkh ehvw0shuiruplqj 4263wk ri ixqgv
odvw |hdu rxwshuirupv d sruwirolr ri wkh zruvw0shuiruplqj 4263wk ri ixqgv e| 4( shu
prqwk1 Wklv lv derxw wkh vdph vl}h dv wkh prphqwxp h�hfw lq vwrfnv/ dqg vlploduo|
uhvxowv iurp d vpdoo dxwrfruuhodwlrq soxv d odujh vwdqgdug ghyldwlrq lq lqglylgxdo ixqg
uhwxuqv1 Wklv froxpq yhul�hv wkdw pxwxdo ixqg shuirupdqfh lv/ lq idfw/ shuvlvwhqw1

Shukdsv wkh ixqgv wkdw glg zhoo glg vr e| wdnlqj rq pruh pdunhw ulvnv/ udlvlqj
wkhlu ehwdv dqg khqfh dyhudjh uhwxuqv lq wkh iroorzlqj |hdu1 Wkh wklug froxpq lq
Wdeoh : vkrzv wkdw wklv lv qrw wkh fdvh1 Wkh furvv0vhfwlrqdo yduldwlrq lq ixqg dyhudjh
uhwxuqv kdv qrwklqj wr gr zlwk pdunhw ehwdv1 Zh kdyh wr xqghuvwdqg ixqg uhwxuqv
zlwk �pxowlidfwru prghov/� li dw doo/ mxvw dv zh gr iru lqglylgxdo vwrfn uhwxuqv1

Wkh irxuwk froxpq suhvhqwv doskdv +lqwhufhswv/ wkh sduw ri dyhudjh uhwxuq qrw
h{sodlqhg e| wkh prgho, iurp d irxu idfwru prgho1 Wkh irxu idfwruv lqfoxgh wkh pdunhw/
wkh Idpd0Iuhqfk KPO dqg VPE idfwruv/ dqg d �prphqwxp� idfwru SU4\U wkdw lv
orqj Q\VH vwrfnv wkdw glg zhoo lq wkh odvw |hdu dqg vkruw Q\VH vwrfnv wkdw glg
srruo| lq wkh odvw |hdu1 Suhflvho|/ Fdukduw uxqv d uhjuhvvlrq ri wkh ixqg sruwirolr
uhwxuq rq wkh irxu idfwru sruwirolrv/ dqg wklv lv wkh lqwhufhsw ru xqh{sodlqhg dyhudjh
uhwxuq1

Lq jhqhudo/ rqh vkrxog remhfw wr wkh lqfoxvlrq ri vr pdq| idfwruv dqg vxfk dg0krf
idfwruv1 Krzhyhu/ wklv lv d �shuirupdqfh dwwulexwlrq� xvh ri d pxowlidfwru prgho udwkhu
wkdq d �hfrqrplf h{sodqdwlrq� xvh ri vxfk d prgho1 Zh zdqw wr nqrz zkhwkhu ixqg
shuirupdqfh/ dqg shuvlvwhqfh lq ixqg shuirupdqfh lq sduwlfxodu/ lv gxh wr shuvlvwhqw
vwrfn0slfnlqj vnloo/ ru zkhwkhu lw uhvxowv iurp phfkdqlfdo vwudwhjlhv1 Li/ iru h{dpsoh/
wkh shuvlvwhqfh lq ixqg shuirupdqfh lv frpsohwho| h{sodlqhg e| prphqwxp lq vwrfnv/
wkhq rqh fdq rewdlq wkh vdph uhvxowv zlwkrxw klulqj d surihvvlrqdo pdqdjhu dqg sd|lqj
klv ihhv e| iroorzlqj d phfkdqlfdo prphqwxp vwudwhj|1 Zkhwkhu wkh prphqwxp dqg
rwkhu suhpld duh uhdoo| wkhuh +rxw ri vdpsoh, ru duh hfrqrplfdoo| mxvwl�hg lv luuhohydqw
wr wklv txhvwlrq1

Wkh doskdv lq wkh irxuwk froxpq duh doprvw doo wkh vdph/ dqg doprvw doo derxw
405( shu |hdu qhjdwlyh1 Wkxv/ Fdukduw*v irxu0idfwru shuirupdqfh dwwulexwlrq prgho
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h{sodlqv wkdw wkh shuvlvwhqfh lq ixqg shuirupdqfh lv gxh wr shuvlvwhqfh lq wkh xq0
ghuo|lqj vwrfnv/ qrw gxh wr shuvlvwhqw vwrfn0slfnlqj vnloo1 Wkh rog frqfoxvlrq wkdw
dfwlyho|0pdqdjhg ixqgv xqghushuirup phfkdqlfdo lqgh{lqj vwudwhjlhv e| 405( shu
|hdu lv uhvwruhg1 Wkhuh lv vrph uhpdlqlqj sx}}olqj shuvlvwhqfh/ exw lw lv doo lq wkh
odujh qhjdwlyh doskdv ri wkh erwwrp 43wk wr erwwrp 63wk ri shuiruphuv1 Vrphkrz/
wkh erwwrp ixqgv pdqdjh wr orvh prqh| |hdu diwhu |hdu1 Fdukduw dovr vkrzv wkdw wkh
shuvlvwhqfh ri ixqg shuirupdqfh lv gxh wr prphqwxp lq wkh xqghuo|lqj vwrfnv/ udwkhu
wkdq gxh wr prphqwxp ixqgv1 Li d ixqg e| jrrg oxfn kdsshqhg wr slfn vwrfnv wkdw
jr xs odvw |hdu/ wkdw sruwirolr zloo frqwlqxh wr jr xs d elw wklv |hdu1

Lq vxp/ wkh dgylfh djdlqvw dfwlyh pdqdjhphqw vxuylyhv1 Krzhyhu/ zh glvfryhu
wkdw sdvvlyho| pdqdjhg �vw|oh� sruwirolrv h{lvw/ dqg wkdw wkh| fdq hduq uhwxuqv wkdw
duh dqrpdorxv zlwk uhvshfw wr wkh FDSP1 Wkxv/ dq lqyhvwru zloo kdyh wr frqvlghu
krz wr slfn dprqj �vw|oh� ixqgv dv zhoo dv d pdunhw lqgh{1

8 Fdwdvwurskh lqvxudqfh

D qxpehu ri surplqhqw ixqgv kdyh hduqhg yhu| jrrg uhwxuqv +dqg vrph/ olnh OWFP/
vshfwdfxodu orvvhv, e| iroorzlqj �frqyhujhqfh wudghv� ru vlplodu vrsklvwlfdwhg0vrxqglqj
vwudwhjlhv1 Wkhvh vwudwhjlhv pd| dovr uh hfw kljk dyhudjh uhwxuqv dv frpshqvdwlrq
iru d qrq0pdunhw glphqvlrqv ri ulvn1 Wkh| kdyh qrw ehhq h{dplqhg lq wkh ghwdlo
dw zklfk wkh ydoxh dqg vpdoo0fds vwudwhjlhv kdyh ehhq vwxglhg/ vr zkdw L r�hu lv d
srvvleoh lqwhusuhwdwlrq udwkhu wkdq d grfxphqwhg rqh/ exw rqh wkdw lv L krsh sodxvleoh1

�Frqyhujhqfh wudghv� wdnh vwurqj srvlwlrqv lq yhu| vlplodu vhfxulwlhv wkdw kdyh
vpdoo sulfh gl�huhqfhv1 Iru h{dpsoh/ d 5< 425 |hdu wuhdvxu| erqg w|slfdoo| wudghv dw
d voljkwo| kljkhu |lhog +orzhu sulfh, wkdq d 63 |hdu wuhdvxu| erqg1 +Wklv zdv wkh prvw
idprxv ehw sodfhg e| OWFP1, D �frqyhujhqfh wudgh� sxwv d vwurqj vkruw srvlwlrq
rq wkh �h{shqvlyh� vhfxulw| dqg d vwurqj orqj srvlwlrq rq wkh �fkhds� vhfxulw|1 Wklv
lv riwhq +dqg e| shrsoh zkr vkrxog nqrz ehwwhu, fdoohg dq �duelwudjh rssruwxqlw|1�
Krzhyhu wkh vhfxulwlhv duh rqo| vlplodu/ wkh| duh qrw lghqwlfdo1 Wkh vsuhdg ehwzhhq
5<18 dqg 63 |hdu wuhdvxulhv uh hfwv wkh orzhu oltxlglw| ri 5<18 |hdu wuhdvxulhv dqg
wkxv wkh gl!fxow| ri xqordglqj wkhp lq uduh �qdqfldo sdqlfv1 Lw lv srvvleoh iru wklv
vsuhdg wr zlghq1 Qrqhwkhohvv/ sdqlfv duh uduh/ dqg wkh dyhudjh uhwxuqv rqh hduqv lq
doo wkh |hduv zkhq wkh| gr qrw kdsshq pd| pruh wkdq pdnh xs iru wkh rffdvlrqdoo|
vshfwdfxodu orvvhv zkhq wkh| gr1

Sxw rswlrqv surwhfw rqh iurp odujh sulfh ghfolqhv1 Wkh �yrodwlolw| vploh� lq sxw
rswlrq sulfhv uh hfwv wkh vxusulvlqjo| kljk sulfhv ri vxfk rswlrqv/ frpsduhg wr wkh
vpdoo suredelolw| ri odujh pdunhw froodsvhv +hyhq zkhq rqh fdoleudwhv wkh suredelolw|
gluhfwo|/ udwkhu wkdq xvlqj wkh orjqrupdo glvwulexwlrq ri wkh Eodfn0Vfkrohv irupxod1,
Wkxv/ zulwhuv ri rxw0ri0wkh0prqh| sxwv froohfw d ihh hyhu| prqwk> lq d uduh pdunhw
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froodsvh wkh| zloo sd| rxw d kxjh vxp/ exw li wkh suredelolw| ri wkh froodsvh lv vpdoo
hqrxjk/ wkh dyhudjh uhwxuqv pd| zhoo eh txlwh jrrg1

Doo ri wkhvh vwudwhjlhv duh ehvw wkrxjkw ri dv �fdwdvwurskh lqvxudqfh� +Kvlhk 4<<;,1
Prvw ri wkh wlph wkh| hduq d vpdoo ihh ru �suhplxp� lq wkh lqvxudqfh vhqvh ri wkh
zrug1 Rqfh lq d juhdw zkloh wkh| orvh d orw/ dqg wkh| orvh d orw lq wlphv ri �qdqfldo
sdqlf ru �fdwdvwurskh/� zkhq prvw lqyhvwruv duh uhdoo| dq{lrxv wkdw wkh ydoxh ri
wkhlu lqyhvwphqwv qrw hydsrudwh1 Wkhuhiruh/ lw lv hfrqrplfdoo| sodxvleoh wkdw wkhvh
vwudwhjlhv fdq hduq srvlwlyh dyhudjh uhwxuqv/ hyhq zkhq zh dffrxqw iru vwrfn pdunhw
ulvn yld wkh FDSP dqg fruuhfwo| phdvxuh wkh vpdoo suredelolwlhv ri odujh orvvhv1

Wkh gl!fxow| lq hpslulfdoo| h{dplqlqj vxfk vwudwhjlhv/ ri frxuvh/ lv wkdw uduh
hyhqwv duh uduh/ vr hvwlpdwlqj wkh wuxh dyhudjh uhwxuq/ lqfoxglqj wkh uduh hyhqwv/ lv
gl!fxow1 Pdq| orqj vdpsohv zloo jlyh d idovh vhqvh ri vhfxulw| ehfdxvh �wkh elj rqh�
wkdw mxvwl�hv wkh suhplxp kdsshqhg qrw wr klw1

Wkh ydoxh vwudwhj| dqg wkh sur�wdeoh |lhog fxuyh dqg iruhljq h{fkdqjh vwudwhjlhv
L vxuyh|hg deryh dovr vpdfn ri fdwdvwurskh lqvxudqfh1 Ydoxh vwrfnv pd| hduq kljk
uhwxuqv ehfdxvh glvwuhvvhg vwrfnv zloo doo jr edqnuxsw lq d �qdqfldo sdqlf1 Ex|lqj
erqgv ri frxqwulhv zlwk kljk lqwhuhvw udwhv ohdyhv rqh rshq wr wkh vpdoo fkdqfh ri
d odujh ghydoxdwlrq/ dqg vxfk ghydoxdwlrq lv hvshfldoo| olnho| wr kdsshq lq d joredo
�qdqfldo sdqlf1 Vlploduo|/ ex|lqj orqj0whup erqgv lq wkh ghswk ri d uhfhvvlrq zkhq
wkh |lhog fxuyh lv xszdug vorslqj pd| h{srvh rqh wr d vpdoo ulvn ri d odujh lq dwlrq1

Li wkhvh lqwhusuhwdwlrqv ehdu rxw/ wkh| dovr vxjjhvw wkdw wkh suhpld � wkh dyhudjh
uhwxuq iurp kroglqj vwrfnv vhqvlwlyh wr KPO ru iurp iroorzlqj wkh erqg dqg iruhljq
h{fkdqjh vwudwhjlhv � pd| eh ryhuvwdwhg lq rxu gdwd1 Zh kdyh kdg dq xqxvxdoo| jrrg
83 |hduv/ dqg uduh exw ghydvwdwlqj �qdqfldo sdqlfv kdyh qrw kdsshqhg1 Zh kdyh ehhq
oxfn|1

9 Vxppdu| dqg lqwhusuhwdwlrq

Zkloh wkh olvw ri qhz idfwv dsshduv orqj/ vlplodu sdwwhuv vkrz xs lq hyhu| fdvh1 Sulfhv
uhyhdo vorz0prylqj pdunhw h{shfwdwlrqv ri vxevhtxhqw uhwxuqv/ ehfdxvh srwhqwldo r�0
vhwwlqj hyhqwv vhhp voxjjlvk ru devhqw1 Wkh sdwwhuqv vxjjhvw wkdw lqyhvwruv fdq hduq
vxevwdqwldo dyhudjh uhwxuqv e| wdnlqj rq wkh ulvnv ri uhfhvvlrq dqg �qdqfldo vwuhvv1 Lq
dgglwlrq/ wkhuh lv d vpdoo srvlwlyh dxwrfruuhodwlrq ri kljk iuhtxhqf| uhwxuqv1

Wkh h�hfwv duh qrw frpsohwho| qhz1 Zh nqhz vlqfh wkh 4<93v wkdw kljk iuhtxhqf|
uhwxuqv duh voljkwo| suhglfwdeoh/ zlwk -2 ri 3134 wr 314 lq gdlo| wr prqwko| uhwxuqv1
Wkhvh h�hfwv zhuh glvplvvhg ehfdxvh wkhuh glgq*w vhhp wr eh pxfk wkdw rqh frxog gr
derxw wkhp1 D 8427< ehw lv qrw yhu| dwwudfwlyh/ hvshfldoo| li wkhuh lv dq| wudqvdfwlrqv
frvw dw doo1 Dovr/ wkh lqfuhdvhg Vkdush udwlr rqh fdq rewdlq e| h{sorlwlqj suhglfwdelolw|
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lv gluhfwo| uhodwhg wr wkh iruhfdvw -2/ vr wlq| -2/ hyhq li h{sorlwdeoh/ glg qrw vhhp olnh
dq lpsruwdqw skhqrphqrq1 Zkdw lv qhz lv d juhdwhu xqghuvwdqglqj ri krz lpsruwdqw
wkh h�hfwv pljkw eh dqg ri wkhlu hfrqrplf lqwhusuhwdwlrqv1

Iru �sulfh� h�hfwv/ zh qrz uhdol}h wkdw -2 ulvh zlwk krul}rq zkhq wkh iruhfdvw0
lqj yduldeohv duh vorz0prylqj1 Khqfh vpdoo -2 dw kljk iuhtxhqf| fdq phdq uhdoo|
vxevwdqwldo -2/ lq wkh 63083( udqjh dw orqjhu krul}rqv1 Dovr wkh qdwxuh ri wkhvh
h�hfwv vxjjhvwv wkh nlqgv ri dgglwlrqdo vrxufhv ri sulfh ulvn wkdw wkhrulvwv kdg dqwlfl0
sdwhg iru 53 |hduv1 Iru �prphqwxp� h�hfwv/ wkh delolw| wr vruw vwrfnv dqg ixqgv lqwr
prphqwxp0edvhg sruwirolrv phdqv wkdw yhu| vpdoo suhglfwdelolw| wlphv sruwirolrv zlwk
kxjh sdvw uhwxuqv jlyhv lpsruwdqw vxevhtxhqw uhwxuqv/ wkrxjk lw lv qrw wrwdoo| fohdu
|hw wkdw wklv dpsol�fdwlrq ri wkh vpdoo suhglfwdelolw| uhdoo| grhv vxuylyh wudqvdfwlrqv
frvwv1

914 Sulfh0edvhg iruhfdvwv

Li h{shfwhg uhwxuqv ulvh/ sulfhv duh gulyhq grzq/ vlqfh ixwxuh glylghqgv ru rwkhu fdvk
 rzv duh glvfrxqwhg dw d kljkhu udwh1 D �orz� sulfh/ wkhq/ fdq uhyhdo d pdunhw
h{shfwdwlrq ri d kljk h{shfwhg ru uhtxluhg uhwxuq431

Prvw ri rxu uhvxowv frph iurp wklv h�hfw1 Orz sulfh2glylghqg/ sulfh2hduqlqjv/
sulfh2errn ydoxhv vljqdo wlphv zkhq wkh pdunhw dv d zkroh zloo kdyh kljk dyhudjh
uhwxuqv1 Orzpdunhw ydoxh +sulfh wlphv vkduhv, uhodwlyh wr errn ydoxh vljqdov vhfxulwlhv
ru sruwirolrv wkdw hduq kljk dyhudjh uhwxuqv1 Wkh �vpdoo �up� h�hfw ghulyhv iurp orz
sulfhv � rwkhu phdvxuhv ri vl}h vxfk dv qxpehu ri hpsor|hhv ru errn ydoxh dorqh kdyh
qr suhglfwlyh srzhu iru uhwxuqv +Ehun 4<<:,1 Wkh �8 |hdu uhyhuvdo� h�hfw ghulyhv iurp
wkh idfw wkdw 8 |hduv ri srru uhwxuqv ohdg wr d orz sulfh1 D kljk orqj0whup erqg |lhog
phdqv wkdw wkh sulfh ri orqj whup erqgv lv �orz�/ dqg wklv vhhpv wr vljqdo d wlph
ri jrrg orqj0whup erqgv uhwxuqv1 D kljk iruhljq lqwhuhvw udwh phdqv d orz sulfh rq
iruhljq erqgv/ dqg wklv vhhpv wr lqglfdwh jrrg uhwxuqv rq wkh iruhljq erqgv1

Wkh prvw qdwxudo lqwhsuhwdwdwlrq ri doo wkhvh h�hfwv lv wkdw wkh h{shfwhg ru uh0
txluhg uhwxuq � wkh ulvn suhplxp � rq lqglylgxdo vhfxulwlhv dv zhoo dv wkh pdunhw dv d
zkroh ydulhv vorzo| ryhu wlph1 Wkxv zh fdq wudfn pdunhw h{shfwdwlrqv ri uhwxuqv e|
zdwfklqj sulfh2glylghqg/ sulfh2hduqlqjv ru errn2pdunhw udwlrv1

Dq devhqw r�vhwwlqj hyhqw1

Lq hdfk fdvh/ dq dssduhqw gl�huhqfh lq |lhog vkrxog jlyh ulvh wr dq r�vhwwlqj
pryhphqw/ exw vhhpv qrw wr gr vr1 Vrphwklqj vkrxog eh suhglfwdeoh vr wkdw uhwxuqv

43Wklv h�hfw lv lqlwldoo| frxqwhulqwxlwlyh1 Rqh pljkw vxssrvh wkdw d kljkhu dyhudjh uhwxuq zrxog
dwwudfw lqyhvwruv/ udlvlqj sulfhv1 Exw wkh kljkhu sulfhv/ iru d jlyhq glylghqg vwuhdp/ uhgxfh vxevh0
txhqw dyhudjh uhwxuqv1 Kljk dyhudjh uhwxuqv shulvw/ lq htxloleulxp/ zkhq lqyhvwruv ihdu wkh lqfuhdvhg
ulvnv ri dq dvvhw dqg wu| wr vhoo/ orzhulqj sulfhv1
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duh qrw suhglfwdeoh/ dqg lw lvq*w1

Dv d vshfl�f h{dpsoh/ Iljxuh ; surylghv d slfwruldo yhuvlrq ri wkh uhvxowv lq Wdeoh
81 Vxssrvh wkdw wkh |lhog fxuyh lv xszdug vorslqj dv lq wkh ohiw sdqho1 Zkdw grhv wklv
phdqB Li wkh h{shfwdwlrqv prgho zhuh wuxh/ wkh iruzdug udwhv sorwwhg djdlqvw pdwxulw|
lq wkh ohiw kdqg sdqho zrxog wudqvodwh rqh0iru0rqh wr wkh iruhfdvw ri ixwxuh vsrw udwhv
lq wkh uljkw kdqg sdqho/ dv sorwwhg lq wkh olqh pdunhg �H{shfwdwlrqv prgho1� D kljk
orqj0whup erqg |lhog uhodwlyh wr vkruw whup erqg |lhogv vkrxog qrw phdq d kljkhu
h{shfwhg orqj0whup erqg uhwxuq1 Vxevhtxhqw vkruw udwhv vkrxog ulvh/ fxwwlqj r� wkh
rqh0shulrg dgydqwdjh ri orqj0whup erqgv/ dqg udlvlqj wkh pxowl0|hdu dgydqwdjh ri
vkruw whup erqgv1

Zh fdq fdofxodwh wkh dfwxdo iruhfdvw ri ixwxuh vsrw udwhv iurp wkh hvwlpdwhv lq
Wdeoh 8/ dqg wkhvh duh jlyhq e| wkh olqh pdunhw �Hvwlpdwhv� lq Iljxuh ;1 \rx fdq vhh
wkdw wkh hvvhqfh ri wkh skhqrphqrq lv voxjjlvk dgmxvwphqw ri wkh vkruw udwhv1 Wkh
vkruw udwhv gr hyhqwxdoo| ulvh wr phhw wkh iruzdug udwh iruhfdvwv/ exw qrw dv txlfno| dv
wkh iruzdug udwhv suhglfw wkdw wkh| vkrxog1 Vkruw0whup |lhogv vkrxog eh iruhfdvwdeoh
vr wkdw uhwxuqv duh qrw iruhfdvwdeoh1 Lq idfw/ |lhogv duh doprvw xqiruhfdvwdeoh/ vr/
phfkdqlfdoo|/ erqg uhwxuqv duh1 Wkh urxjko| 413 frh!flhqwv lq wkh uljkw kdqg sdqho
ri Wdeoh 8 phdq wkdw d rqh shufhqwdjh srlqw lqfuhdvh lq iruzdug udwh wudqvodwhv lqwr
d rqh shufhqwdjh srlqw lqfuhdvh lq h{shfwhg uhwxuq1 Lw vhhpv wkdw rog idoodf| ri
frqixvlqj erqg |lhogv zlwk wkhlu h{shfwhg uhwxuqv dovr frqwdlqv d judlq ri wuxwk1

Iljxuh ;1 Li wkh fxuuhqw |lhog fxuyh lv dv sorwwhg lq wkh ohiw kdqg
sdqho/ wkh uljkw kdqg sdqho jlyhv wkh iruhfdvw ri ixwxuh rqh |hdu lqwhuhvw
udwhv1 Wkh gdvkhg olqh lq wkh uljkw kdqg sdqho jlyhv wkh iruhfdvw iurp
wkh h{shfwdwlrqv k|srwkhvlv/ lq zklfk fdvh iruzdug udwhv wrgd| duh wkh
iruhfdvw ri ixwxuh vsrw udwhv1 Wkh vrolg olqh lq wkh uljkw kdqg sdqho lv
frqvwuxfwhg iurp wkh hvwlpdwhv lq Wdeoh 81

Lq wkh vdph zd|/ d kljk glylghqg |lhog rq d vwrfn ru sruwirolr vkrxog phdq wkdw
glylghqgv jurzpruh vorzo| ryhu wlph/ ru/ iru lqglylgxdo vwrfnv/ wkdw wkh �up kdv wdnhq
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rq pruh pdunhw ulvn dqg zloo kdyh d kljkhu pdunhw ehwd1 Wkhvh whqghqflhv vhhp wr eh
frpsohwho| devhqw1 Glylghqg2sulfh udwlrv gr qrw vhhp wr iruhfdvw glylghqg jurzwk/
dqg khqfh +phfkdqlfdoo|, wkh| iruhfdvw uhwxuqv1 Wkh rqh0|hdu frh!flhqw lq Wdeoh 4
lv yhu| forvh wr 4133/ phdqlqj wkdw d rqh shufhqwdjh srlqw lqfuhdvh lq wkh glylghqg
|lhog wudqvodwhv lqwr d rqh shufhqwdjh srlqw lqfuhdvh lq uhwxuq1 Lw vhhpv wkdw wkh rog
idoodf| ri frqixvlqj lqfuhdvhg glylghqg |lhog zlwk lqfuhdvhg wrwdo uhwxuq grhv lq idfw
frqwdlq d judlq ri wuxwk1

D kljk iruhljq lqwhuhvw udwh uhodwlyh wr grphvwlf lqwhuhvw udwhv vkrxog qrw phdq d
kljkhu h{shfwhg uhwxuq1 Zh vkrxog vhh/ rq dyhudjh/ dq r�vhwwlqj ghsuhfldwlrq1 Exw
khuh/ wkh frh!flhqwv duh hyhq odujhu wkdq 4131 Dq lqwhuhvw udwh gl�huhqwldo vhhpv wr
suhglfw d ixuwkhu dssuhfldwlrq1 Lw vhhpv wkdw wkh rog idoodf| ri frqixvlqj lqwhuhvw udwh
gl�huhqwldov dfurvv frxqwulhv zlwk h{shfwhg uhwxuqv/ irujhwwlqj derxw ghsuhfldwlrq/
dovr frqwdlqv d judlq ri wuxwk1

Hfrqrplf lqwhusuhwdwlrq

Wkh sulfh0edvhg suhglfwdelolw| sdwwhuqv vxjjhvw d suhplxp iru kroglqj ulvnv uhodwhg
wr uhfhvvlrq dqg hfrqrp|0zlgh �qdqfldo glvwuhvv1 Vwrfn dqg erqg uhwxuq suhglfwdelolw|
duh olqnhg1 Wkh whup vsuhdg +iruzdug0vsrw/ ru orqj |lhog 0 vkruw |lhog, iruhfdvwv vwrfn
uhwxuqv dv zhoo dv erqg uhwxuqv +Idpd dqg Iuhqfk 4<;<,1 Ixuwkhupruh/ wkh whup
vsuhdg lv rqh ri wkh ehvw yduldeohv iru iruhfdvwlqj exvlqhvv f|fohv1 Lw ulvhv vwhhso| dw
wkh erwwrpv ri uhfhvvlrqv/ dqg lv lqyhuwhg dw wkh wrs ri d errp1 Uhwxuq iruhfdvwv
duh kljk dw wkh erwwrp ri exvlqhvv f|fohv dqg orz dw wkh wrs ri errpv> �Ydoxh�
dqg �vpdoo0fds� vwrfnv duh w|slfdoo| glvwuhvvhg1 Irupdo txdqwlwdwlyh dqg hpslulfdoo|
vxffhvvixo hfrqrplf prghov ri wkh uhfhvvlrq dqg glvwuhvv suhpld duh vwloo lq wkhlu
lqidqf| +L wklqn Fdpsehoo dqg Frfkudqh 4<<< lv d jrrg vwduw,/ exw wkh vwru| lv dw
ohdvw sodxvleoh/ dqg wkh h�hfwv kdyh ehhq h{shfwhg e| wkhrulvwv iru d jhqhudwlrq1

Wr pdnh wklv srlqw frph wr olih/ wklqn frqfuhwho| derxw zkdw |rx kdyh wr gr wr
wdnh dgydqwdjh ri wkh ydoxh ru suhglfwdelolw| vwudwhjlhv1 \rx kdyh wr ex| vwrfnv ru
orqj0whup erqgv dw wkh erwwrp/ zkhq vwrfn sulfhv duh orz diwhu d orqj dqg ghsuhvvlqj
ehdu pdunhw> lq wkh erwwrp ri d uhfhvvlrq ru �qdqfldo sdqlf> d wlph zkhq orqj0whup
erqg sulfhv dqg frusrudwh erqg sulfhv duh xqxvxdoo| orz1 Wklv lv d wlph zkhq ihz
shrsoh kdyh wkh jxwv +wkh ulvn0wrohudqfh, ru wkh zdoohw wr ex| ulvn| vwrfnv ru ulvn|
orqj0whup erqgv1 Orrnlqj dfurvv vwrfnv udwkhu wkdq ryhu wlph/ |rx kdyh wr lqyhvw lq
�ydoxh� ru vpdoo pdunhw fdslwdol}dwlrq frpsdqlhv/ grjv e| dq| vwdqgdugv1 Wkhvh duh
frpsdqlhv zlwk |hduv ri srru sdvw uhwxuqv/ |hduv ri srru vdohv/ frpsdqlhv rq wkh hgjh
ri edqnuxswf|1 Wkhq/ |rx kdyh wr vhoo vwrfnv dqg orqj whup erqgv lq jrrg wlphv/
zkhq vwrfn sulfhv duh kljk uhodwlyh wr glylghqgv/ hduqlqjv dqg rwkhu pxowlsohv/ zkhq
wkh |lhog fxuyh lv  dw ru lqyhuwhg vr wkdw orqj whup erqg sulfhv duh kljk1 \rx kdyh
wr vhoo wkh srsxodu �jurzwk� vwrfnv zlwk jrrg sdvw uhwxuqv/ jrrg vdohv dqg hduqlqjv
jurzwk1

67



\rx kdyh wr vhoo uljkw qrz/ dqg wkh vwrfnv |rx vkrxog vhoo duh wkh eoxh0fklsv wkdw
hyhu|rqh hovh vhhpv wr eh ex|lqj1 Lq idfw/ wkh pdunhw wlplqj vwudwhjlhv vdlg wr vhoo
orqj djr/ dqg grlqj vr |rx zrxog kdyh plvvhg pxfk ri wkh uxqxs lq wkh Grz sdvw wkh
9/333 srlqw1 Lq idfw/ ydoxh vwrfnv kdyh plvvhg prvw ri wkh uhfhqw pdunhw uxqxs/ gulyhq
e| Eoxh0fklsv1 Wklv vkrxogq*w zruu| |rx1 D vwudwhj| wkdw krogv ulvnv xqfruuhodwhg
zlwk wkh pdunhw pxvw xqghushuirup wkh pdunhw forvh wr 425 ri wkh wlph1

Li wklv ihhov xqfrpiruwdeoh/ zkdw |rx*uh ihholqj lv ulvn1 Li |rx*uh xqfrpiruwdeoh
zdwfklqj wkh pdunhw sdvv |rx e|/ shukdsv |rx uhdoo| grq*w uhdoo| rqo| fduh derxw
orqj0uxq phdq dqg yduldqfh> |rx fduh derxw grlqj zhoo zkhq wkh pdunhw lv grlqj
zhoo1 Li |rx zdqw wr vwd| ixoo| lqyhvwhg lq vwrfnv/ pd|eh |rx wrr ihho wkh wlph0ydu|lqj
dyhuvlrq wr ru h{srvxuh wr ulvn wkdw gulyhv wkh dyhudjh lqyhvwru wr vwd| ixoo|0lqyhvwhg
uljkw qrz ghvslwh orz survshfwlyh uhwxuqv1

Wklv olqh ri h{sodqdwlrq iru wkh iruhljq h{fkdqjh sx}}oh lv vwloo d elw iduwkhu r�/
wkrxjk wkhuh duh uhfhqw dwwhpswv wr pdnh hfrqrplf vhqvh ri wkh sx}}oh +Vhh Hqjho*v
4<<9 vxuyh|> Dwnhvrq/ Doyduh} dqg Nhkrh 4<<< lv d uhfhqw h{dpsoh1, Dw d yhuedo ohyho/
wkh vwudwhj| ohdgv |rx wr lqyhvw lq frxqwulhv zlwk kljk lqwhuhvw udwhv1 Kljk lqwhuhvw
udwhv duh riwhq d vljq ri prqhwdu| lqvwdelolw| ru rwkhu hfrqrplf wurxeoh/ dqg wkxv pd|
phdq wkdw wkh lqyhvwphqwv duh eh pruh h{srvhg wr wkh ulvnv ri joredo �qdqfldo vwuhvv
ru d joredo uhfhvvlrq wkdq duh lqyhvwphqwv lq wkh erqgv ri frxqwulhv zlwk orz lqwhuhvw
udwhv/ zkr duh w|slfdoo| hqmr|lqj ehwwhu wlphv1

915 Uhwxuq fruuhodwlrq

Prphqwxp dqg lwv pluuru lq shuvlvwhqw ixqg shuirupdqfh h{sodlqhg e| d prphqwxp
�idfwru� duh gl�huhqw iurp wkh sulfh0edvhg suhglfwdelolw| uhvxowv1 Lq erwk fdvhv/ wkh
xqghuo|lqj skhqrphqrq lv d vpdoo suhglfwdelolw| ri kljk iuhtxhqf| uhwxuqv1 Wkh sulfh0
edvhg suhglfwdelolw| vwudwhjlhv pdnh wklv suhglfwdelolw| lpsruwdqw e| qrwlqj wkdw/ zlwk
d vorz0prylqj iruhfdvwlqj yduldeoh/ wkh -2 exlog ryhu krul}rq1 Prphqwxp/ krzhyhu/
lv edvhg rq d idvw0prylqj iruhfdvw yduldeoh � wkh odvw |hdu*v uhwxuq1 Wkhuhiruh wkh -2

ghfolqh udwkhu wkdq exlog zlwk krul}rq1 Prphqwxp pdnhv wkh vpdoo suhglfwdelolw| ri
kljk iuhtxhqf| uhwxuqv vljql�fdqw lq d gl�huhqw zd|/ e| iruplqj sruwirolrv ri h{wuhph
zlqqhuv dqg orvhuv1 Wkh odujh yrodwlolw| ri uhwxuqv phdqv wkdw wkh h{wuhph sruwirolrv
zloo kdyh h{wuhph sdvw uhwxuqv/ vr rqo| d vpdoo frqwlqxdwlrq ri sdvw uhwxuqv jlyhv d
odujh fxuuhqw uhwxuq1

Lw zrxog eh oryho| wr xqghuvwdqg prphqwxp dv d uh hfwlrq ri vorzo| wlph0ydu|lqj
dyhudjh h{shfwhg uhwxuqv ru ulvn suhpld/ olnh wkh sulfh0edvhg suhglfwdelolw| vwudwhjlhv1
Li d vwrfn*v dyhudjh uhwxuq ulvhv iru d zkloh/ wkdw vkrxog pdnh uhwxuqv kljkhu erwk
wrgd| dqg wrpruurz1 Wkxv/ d sruwirolr ri sdvw zlqqhuv zloo frqwdlq pruh wkdq lwv
vkduh ri vwrfnv wkdw shuiruphg zhoo ehfdxvh wkhlu dyhudjh uhwxuqv zhuh kljkhu/ dorqj
zlwk vwrfnv wkdw shuiruphg zhoo gxh wr oxfn1 Wkh dyhudjh uhwxuq ri vxfk d sruwirolr
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vkrxog eh kljkhu wrpruurz dv zhoo1

Xqiruwxqdwho|/ wklv vwru| kdv wr srvlw d vxevwdqwldoo| gl�huhqw ylhz ri wkh xqghu0
o|lqj surfhvv iru ydu|lqj h{shfwhg uhwxuqv wkdq zh qhhg wr h{sodlq hyhu|wklqj hovh1
Wkh wurxeoh lv wkdw d vxusulvh lqfuhdvh lq h{shfwhg uhwxuqv phdqv wkdw sulfhv zloo idoo/
vlqfh glylghqgv duh qrz glvfrxqwhg dw d juhdwhu udwh1 Wklv lv wkh skhqrphqrq wkdw
zh kdyh uholhg rq wr h{sodlq zk| orz S2G/ S2H/ E2P/ ydoxh dqg vl}h iruhfdvw kljkhu
vxevhtxhqw uhwxuqv1 Wkhuhiruh/ srvlwlyh fruuhodwlrq ri h{shfwhg uhwxuqv w|slfdoo| |lhogv
d qhjdwlyh fruuhodwlrq ri dfwxdo ru uhdol}hg uhwxuqv1 Wr jhw d srvlwlyh fruuhodwlrq ri
uhdol}hg uhwxuqv rxw ri vorz h{shfwhg uhwxuq yduldwlrq/ |rx kdyh wr lpdjlqh wkdw dq lq0
fuhdvh lq dyhudjh uhwxuqv wrgd| lv hlwkhu kljko| fruuhodwhg zlwk d ghfuhdvh lq h{shfwhg
ixwxuh glylghqg jurzwk/ ru zlwk d ghfuhdvh lq h{shfwhg uhwxuqv lq wkh idu ixwxuh +dq
lpsxovh0uhvsrqvh wkdw vwduwv srvlwlyh exw lv wkhq qhjdwlyh dw orqj krul}rqv1, Fdpsehoo
Or dqg PdfNlqdo| 4<<9 s1597059: jlyh d qlfh txdqwlwdwlyh h{srvlwlrq ri wkhvh h�hfwv1

Prphqwxp uhwxuqv kdyh dovr qrw |hw ehhq olqnhg wr exvlqhvv f|fohv ru �qdqfldo
glvwuhvv lq hyhq wkh lqirupdo zd| wkdw L vxjjhvwhg iru wkh sulfh0edvhg vwudwhjlhv1 Wkxv/
lw vwloo odfnv pxfk ri d sodxvleoh hfrqrplf lqwhusuhwdwlrq1 Wr ph/ wklv dggv zhljkw
wr wkh ylhz wkdw lw lvq*w wkhuh/ lw lvq*w h{sorlwdeoh/ ru lw uhsuhvhqwv d vpdoo looltxlglw|
+wd{0orvv vhoolqj ri vpdoo looltxlg vwrfnv, wkdw zloo eh txlfno| uhphglhg rqfh d ihz
wudghuv xqghuvwdqg lw1

916 Uhpdlqlqj grxewv

Wkh vl}h ri doo wkhvh h�hfwv lv vwloo vrphzkdw lq txhvwlrq1 Lw lv dozd|v kdug wr phdvxuh
dyhudjh uhwxuqv ri ulvn| vwudwhjlhv1 Wkh vwdqgdug irupxod j*

s
A iru wkh vwdqgdug huuru

ri wkh phdq/ wrjhwkhu zlwk wkh kljk yrodwlolw| j ri dq| vwudwhj|/ phdqv wkdw rqh qhhgv
58 |hduv ri gdwd wr hyhq vwduw wr phdvxuh dyhudjh uhwxuqv1 Zlwk j ' �SI/ +w|slfdo
ri wkh lqgh{,/ hyhq A ' 2D |hduv phdqv wkdw rqh vwdqgdug huuru lv �S*D ' �I shu
|hdu/ dqg d wzr0vwdqgdug huuru frq�ghqfh lqwhuydo uxqv soxv ru plqxv vl{ shufhqwdjh
srlqwv$ Wklv lv qrw pxfk vpdoohu wkdq wkh dyhudjh uhwxuqv zh duh wu|lqj wr phdvxuh1
Lq dgglwlrq/ doo ri wkhvh idfwv duh kljko| lq xhqfhg e| wkh vpdoo suredelolw| ri uduh
hyhqwv/ zklfk pdnh phdvxulqj dyhudjh uhwxuqv vwdwlvwlfdoo| hyhq kdughu1

Lq dgglwlrq/ ylhzhg wkh uljkw zd|/ zh uhdoo| kdyh yhu| ihz gdwd srlqwv zlwk zklfk
wr hydoxdwh suhglfwdelolw|1 Wkh whup suhplxp dqg lqwhuhvw udwh gl�huhqwldov fkdqjh
vljq rqo| zlwk wkh exvlqhvv f|foh/ dqg wkh glylghqg sulfh udwlr rqo| furvvhv lwv phdq
rqfh hyhu| jhqhudwlrq1 Wkh klvwru| ri lqwhuhvw udwhv dqg lq dwlrq lq wkh XV lv
grplqdwhg e| wkh lqfuhdvh/ wkurxjk wzr uhfhvvlrqv/ wr d shdn lq 4<;3 dqg wkhq vorz
ghfolqhv diwhu wkdw1

Pdq| ri wkh dqrpdorxv ulvn suhpld vhhp wr eh ghfolqlqj ryhu wlph1 Zh vdz
lq Iljxuh 9 wkh ghfolqh lq KPO dqg VPE suhpld/ dqg wkh vdph pd| eh wuxh ri
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wkh suhglfwdelolw| h�hfwv dv zhoo1 Wkh odvw 6 |hduv ri kljk pdunhw uhwxuqv kdyh fxw
wkh hvwlpdwhg uhwxuq suhglfwdelolw| iurp wkh glylghqg0sulfh udwlr lq kdoi1 Wklv idfw
vxjjhvwv dq xqfrpiruwdeoh lpsolfdwlrq= wkdw dw ohdvw vrph ri wkh suhplxp wkh qhz
vwudwhjlhv |lhoghg lq wkh sdvw zdv gxh wr wkh idfw wkdw wkh| zhuh vlpso| ryhuorrnhg1

Sxw lw wklv zd|= zdv lw uhdoo| fohdu wr wkh dyhudjh lqyhvwru lq 4<7: ru 4<96 +wkh
ehjlqqlqj ri wkh gdwd vdpsohv, wkdw vwrfnv zrxog hduq <( ryhu erqgv/ dqg wkdw wkh
vwudwhj| ri ex|lqj glvwuhvvhg vpdoo vwrfnv zrxog grxeoh hyhq wkdw uhwxuq iru wkh vdph
ohyho ri ulvnB Zrxog wkdw lqyhvwru kdyh fkdqjhg klv sruwirolr zlwk wklv nqrzohgjh/ ru
zrxog kh kdyh vwd|hg sdw/ sdwlhqwo| h{sodlqlqj wkdw wkhvh dyhudjh uhwxuqv duh hduqhg
lq h{fkdqjh iru ulvn wkdw kh zdv qrw suhsduhg wr wdnhB Zdv lw fohdu wkdw ex|lqj vwrfnv
dw wkh erwwrp lq wkh plg 4<:3v zrxog |lhog vr pxfk pruh wkdq hyhq wkdw kljk dyhudjh
uhwxuqB Li zh lqwhusuhw wkh suhpld phdvxuhg lq vdpsoh dv wuxh ulvn suhpld/ wkh dqvzhu
pxvw eh |hv1 Li wkh dqvzhu lv qr/ wkhq dw ohdvw vrph sduw ri wkh suhplxp zdv oxfn
dqg zloo glvdsshdu lq wkh ixwxuh1

Vlqfh wkh| duh kdug wr phdvxuh/ rqh lv whpswhg wr sxw ohvv hpskdvlv rq wkh suhpld1
Krzhyhu/ wkh| duh fuxfldo wr rxu lqwhusuhwdwlrq ri wkh idfwv1 Wkh FDSP lv shuihfwo|
frqvlvwhqw zlwk wkh idfw wkdw wkhuh duh dgglwlrqdo vrxufhv ri frpprq yduldwlrq1 Iru
h{dpsoh/ lw zdv orqj xqghuvwrrg wkdw vwrfnv lq wkh vdph lqgxvwu| pryh wrjhwkhu>
wkh idfw wkdw ydoxh ru vpdoo vwrfnv dovr pryh wrjhwkhu qhhg qrw fdxvh d ulssoh1 Wkh
vxusulvh lv wkdw lqyhvwruv vhhp wr hduq dq dyhudjh uhwxuq suhplxp iru kroglqj wkhvh
dgglwlrqdo vrxufhv ri frpprq pryhphqw/ zkhuhdv wkh FDSP suhglfwv wkdw +jlyhq
ehwd, wkh| vkrxog kdyh qr h�hfw rq d sruwirolr*v dyhudjh uhwxuqv1

Wkh ehkdylru ri ixqgv glvtxlhwlqjo| vxjjhvwv wkh �ryhuorrnhg vwudwhj|� lqwhusuh0
wdwlrq1Dv h{sodlqhg hduolhu/ ixqgv vwloo foxvwhu durxqg wkh pdunhw olqh1 Lw wxuqv rxw
wkdw yhu| ihz ixqgv dfwxdoo| iroorzhg wkh ydoxh ru rwkhu uhwxuq0hqkdqflqj vwudwhjlhv1
Krzhyhu/ wkh qxpehu ri vpdoo/ ydoxh/ dqg uhodwhg ixqgv0ixqgv wkdw dfwxdoo| gr iro0
orz wkh vwudwhjlhv0kdv lqfuhdvhg gudpdwlfdoo| lq uhfhqw |hduv1 Lw pljkw eh srvvleoh wr
h{sodlq wklv lq d zd| frqvlvwhqw zlwk wkh lghd wkdw lqyhvwruv nqhz wkh suhpld zhuh
wkhuh doo dorqj/ exw vxfk dq dujxphqw lv reylrxvo| vwudlqhg1

: Odvw zrugv

Lq vxp/ lw qrz vhhpv wkdw rqh fdq hduq vxevwdqwldo suhpld iru kroglqj glphqvlrqv ri
ulvn xquhodwhg wr pdunhw pryhphqwv/ vxfk dv uhfhvvlrq0uhodwhg ru glvwuhvv uhodwhg ulvn1
Rqh grhv wklv e| iroorzlqj vwudwhjlhv vxfk dv �ydoxh� dqg �jurzwk/� e| xvlqj wkh
pdunhw wlplqj srvvlelolwlhv jhqhudwhg e| uhwxuq suhglfwdelolw|/ g|qdplf erqg0 dqg
iruhljq h{fkdqjh vwudwhjlhv/ dqg pd|eh hyhq d elw ri prphqwxp1 Wkh h{dfw vl}h
ri wkh suhpld lv vwloo d elw rshq wr txhvwlrq/ dqg wkh h{dfw hfrqrplf qdwxuh ri wkh
xqghuo|lqj ulvnv lv vwloo ghedwhg/ exw zh duh xqolnho| wr jr edfn wr wkh vlpsoh ylhz ri
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uhwxuqv wkdw duh lqghshqghqw ryhu wlph dqg wkh FDSP1

Wkh qh{w txhvwlrq lv/ vkrxog rqh fkdqjh rqh*v sruwirolr edvhg rq wklv lqirupdwlrq/
dqg li vr/ wr zkdw h{whqwB Wkh vhtxho/ �Sruwirolr Dgylfh iru d Pxowlidfwru Zruog/�
dgguhvvhv wklv txhvwlrq1
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; Uhihuhqfhv

Dwnhvrq/ Dqguhz/ Ihuqdqgr Doyduh}/ dqg Sdwulfn Nhkrh/ 4<<</ �Yrodwloh H{fkdqjh
Udwhv dqg wkh Iruzdug Suhplxp Dqrpdo|= D Vhjphqwhg Dvvhw Pdunhw Ylhz/�
Zrunlqj sdshu/ Xqlyhuvlw| ri Fklfdjr1

Edq}/ U1 Z1 4<;4/ �Wkh Uhodwlrqvkls Ehwzhhq Uhwxuq dqg Pdunhw Ydoxh ri Frpprq
Vwrfnv/� Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ </ 604;1

Ehndhuw/ Jhhuw dqg Urehuw M1 Krgulfn/ 4<<5/ �Fkdudfwhul}lqj Suhglfwdeoh Frpsr0
qhqwv lq H{fhvv Uhwxuqv rq Htxlw| dqg Iruhljq H{fkdqjh Pdunhwv/�Mrxuqdo ri
Ilqdqfh 7:/ 79:083<1

Ehun/ Mrqdwkdq/ 4<<:/ �Grhv Vl}h Uhdoo| PdwwhuB� Ilqdqfldo Dqdo|vwv Mrxuqdo/
Vhswhpehu2Rfwrehu 4<<:/ 4504;1

Fdpsehoo/ Mrkq \1/ dqg Mrkq K1 Frfkudqh/ 4<<</ �E| Irufh ri Kdelw= D Frqvxpswlrq0
Edvhg H{sodqdwlrq ri Djjuhjdwh Vwrfn Pdunhw Ehkdylru� Mrxuqdo ri Srolwlfdo
Hfrqrp|/

Fdpsehoo/ Mrkq \1/ DqguhzZ1 Or dqg D1 Fudlj PdfNlqod| 4<<9/ Wkh Hfrqrphwulfv
ri Ilqdqfldo Pdunhwv Sulqfhwrq QM= Sulqfhwrq Xqlyhuvlw| Suhvv1

Fdukduw/ Pdun P1 4<<:/ �Rq Shuvlvwhqfh lq Pxwxdo Ixqg Shuirupdqfh/� Mrxuqdo ri
Ilqdqfh OLL 8:0;51

Fkhq/ Qdl0Ix/ Ulfkdug Uroo dqg Vwhyhq Vwhskhq D1 Urvv/ 4<;9/ �Hfrqrplf Irufhv
dqg wkh Vwrfn Pdunhw/� Mrxuqdo ri Exvlqhvv 8</ 6;607361

Frfkudqh/ Mrkq K1/ 4<<:/ �Zkhuh lv wkh Pdunhw JrlqjB Xqfhuwdlq Idfwv dqg Qryho
Wkhrulhv/� Hfrqrplf Shuvshfwlyhv [[L= 9 +Qryhpehu2Ghfhpehu 4<<:, Ihghudo
Uhvhuyh Edqn ri Fklfdjr1

Frfkudqh/ Mrkq K1/ 4<<9/ �D Furvv0Vhfwlrqdo Whvw ri dq Lqyhvwphqw0Edvhg Dvvhw
Sulflqj Prgho/� Mrxuqdo ri Srolwlfdo Hfrqrp| 437/ 8:509541

GhErqgw/ Zhuqhu I1P1 dqg Wkdohu/ Ulfkdug K1/ 4<;8/ �Grhv wkh Vwrfn Pdunhw
RyhuudfwB� Mrxuqdo ri Ilqdqfh 73/ :<60;381

Hqjho/ Fkduohv/ 4<<9/ �Wkh Iruzdug Glvfrxqw Dqrpdo| dqg wkh Ulvn Suhplxp= d
Vxuyh| ri Uhfhqw Hylghqfh/� Mrxuqdo ri Hpslulfdo Ilqdqfh 6/ 45604<51

Idpd/ Hxjhqh I1/ 4<98/ �Wkh Ehkdylru ri Vwrfn Pdunhw Sulfhv/ Mrxuqdo ri Exvlqhvv
6;/ 6704381

Idpd/ Hxjhqh I1/ 4<:3/ �H!flhqw Fdslwdo Pdunhwv= D uhylhz ri Wkhru| dqg Hpslu0
lfdo Zrun/� Mrxuqdo ri Ilqdqfh 58/ 6;6074:1
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Idpd/ Hxjhqh I1/ 4<;7/ �Iruzdug dqg Vsrw H{fkdqjh Udwhv/� Mrxuqdo ri Prqhwdu|
Hfrqrplfv 47/ 64<066;1

Idpd/ Hxjhqh I1 4<<4/ �H!flhqw Pdunhwv LL/� Mrxuqdo ri Ilqdqfh 79/ 48:80494;1

Idpd/ Hxjhqh I1 dqg Urehuw U1 Eolvv/ 4<;:/ �Wkh lqirupdwlrq lq Orqj0Pdwxulw|
Iruzdug Udwhv/� Dphulfdq Hfrqrplf Uhylhz/ ::/ 9;30<51

Idpd/ Hxjhqh I1 dqg Nhqqhwk U1 Iuhqfk/ 4<;</ �Exvlqhvv Frqglwlrqv dqg H{shfwhg
Uhwxuqv rq Vwrfnv dqg Erqgv/� Mrxuqdo ri Ilqdqfldo Hfrqrplfv 58/ 5607<1

Idpd/ Hxjhqh I1 dqg Nhqqhwk U1 Iuhqfk/ 4<<6/ �Frpprq Ulvn Idfwruv lq wkh
Uhwxuqv rq Vwrfnv dqg Erqgv/� Mrxuqdo ri Ilqdqfldo Hfrqrplfv 66/ 60891

Idpd/ Hxjhqh I1/dqg Nhqqhwk U1 Iuhqfk/ 4<<9/ �Pxowlidfwru H{sodqdwlrqv ri Dvvhw0
Sulflqj Dqrpdolhv/� Mrxuqdo ri Ilqdqfh 7:/ 75907981

Idpd/ Hxjhqh I1/ Nhqqhwk U1 Iuhqfk/ 4<<:/ �Vl}h dqg Errn0wr0Pdunhw Idfwruv lq
Hduqlqjv dqg Uhwxuqv/�Mrxuqdo ri Ilqdqfh 83/ 4640881

Idpd/ Hxjhqh I1 dqg Nhqqhwk U1 Iuhqfk/ 4<<:/ �Lqgxvwu| Frvwv ri Htxlw|/� Mrxuqdo
ri Ilqdqfldo Hfrqrplfv 76/ 48604<61

Khdwrq/ Mrkq dqg Gherudk Oxfdv/ 4<<: �Sruwirolr Fkrlfh dqg Dvvhw Sulfhv= Wkh
Lpsruwdqfh ri Hqwuhsuhqhxuldo Ulvn/� Pdqxvfulsw/ Qruwkzhvwhuq Xqlyhuvlw|1

Khqgulfnv/ Gduu|oo/ Md|hqgx Sdwho dqg Ulfkdug ]hfnkdxvhu/ 4<<6/ �Krw Kdqgv lq
Pxwxdo Ixqgv= Vkruw0Whup Shuvlvwhqfh ri Shuirupdqfh/� Mrxuqdo ri Ilqdqfh
7;/ <604631

Krgulfn/ Urehuw/ 5333/ Lqwhuqdwlrqdo Ilqdqfldo Pdqdjhphqw/ Iruwkfrplqj/ Hqjoh0
zrrg Fol�v/ QM= Suhqwlfh0Kdoo1

Kvlhk/ Gdylg dqg Zlooldp Ixqj/ 4<<</ �Khgjh Ixqg Ulvn Pdqdjhphqw/� Zrunlqj
sdshu/ Gxnh Xqlyhuvlw|1

Mdjdqqdwkdq/ Udyl dqg ]khq|xZdqj/ 4<<9 �Wkh Frqglwlrqdo FDSP dqg wkh Furvv0
Vhfwlrq ri H{shfwhg Uhwxuqv/� Mrxuqdo ri Ilqdqfh 84/ 60861

Mdjdghhvk/ Qdudvlpkdp/ dqg Vkhulgdq Wlwpdq/ 4<<6/ �Uhwxuqv wr Ex|lqj Zlq0
qhuv dqg Vhoolqj Orvhuv= Lpsolfdwlrqv iru Vwrfn Pdunhw H!flhqf|/� Mrxuqdo ri
Ilqdqfh 7;/ 980<41

Mhqvhq/ Plfkdho F1/ 4<9</ �Wkh sulflqj ri fdslwdo dvvhwv dqg hydoxdwlrq ri lqyhvwphqw
sruwirolrv/� Mrxuqdo ri Exvlqhvv 75/ 49:057:1
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Odnrqlvkrn/ Mrvhi/ Dqguhl Vkohlihu dqg Urehuw Z1 Ylvkq|/ 4<<5/ �Wkh Vwuxfwxuh
dqg Shuirpudqfh ri wkh Prqh| Pdqdjdphqw Lqgxvwu|/� Eurrnlqjv Sdshuv rq
Hfrqrplf Dfwlylw|= Plfurhfrqrplfv 4<<5/ 66<06<4

Ohzlv/ Nduhq/ N/ 4<<8/ lq J1Jurvvdpq dqg N1 Urjr�/ hgv1/ �Sx}}ohv lq Lqwhuqdwlrqdo
Ilqdqfldo Pdunhwv/� Kdqgerrn ri Lqwhuqdwlrqdo Hfrqrplfv/ Yroxph LLL/ Hovhylhu
Vflhqfh E1Y/ 4<4604<:41

Olhz/ Mlpp|/ dqgPduld Ydvvdorx/ 4<<</ �Fdq Errn0wr0Pdunhw/ Vl}h dqgPrphqwxp
eh Ulvn Idfwruv wkdw Suhglfw Hfrqrplf JurzwkB� Zrunlqj sdshu/ Froxpeld
Xqlyhuvlw|1

Gdqlho/ Nhqw/ Gdylg Kluvkohlihu dqg Dydqlgkdu Vxeudkpdq|dp/ 4<<;/ �Lqyhvwru Sv|0
fkrorj| dqg Vhfxulw| Pdunhw Xqghu0 dqg Ryhuuhdfwlrqv/� Mrxuqdo ri Ilqdqfh
OLLL/ 4;6<04;;81

Pdonlho/ Exuwrq/ 4<<3/ D Udqgrp Zdon Grzq Zdoo Vwuhhw/ Qhz \run= Qruwrq

Pdunrzlw}/ K1/ 4<85/ �Sruwirolr Vhohfwlrq/� Mrxuqdo ri Ilqdqfh/ :/ ::0<<1

PdfNlqod|/ D1 Fudlj 4<<8/ �Pxowlidfwru Prghov Gr Qrw H{sodlq Ghyldwlrqv iurp
wkh FDSP/�Mrxuqdo ri Ilqdqfldo Hfrqrplfv 6;/ 605;1

Phuwrq/ Urehuw F1/ 4<9< �Olihwlph Sruwirolr Vhohfwlrq Xqghu Xqfhuwdlqw|= Wkh Frq0
wlqxrxv Wlph Fdvh/� Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv 84/ 57:058:1

Phuwrq/ Urehuw F1/ 4<:4d/ �Rswlpxp frqvxpswlrq dqg Sruwirolr uxohv lq d Frqwlq0
xrxv Wlph Prgho/� Mrxuqdo ri Hfrqrplf Wkhru| LLL 6:607461

Phuwrq/ Urehuw F1/ 4<:4e/ �Dq Lqwhuwhpsrudo Fdslwdo Dvvhw Sulflqj Prgho/� Hfrqr0
phwulfd 74/ ;9:0;:1

Prvnrzlw}/ Wreldv dqg Pdun Julqeodww/ 4<<;/ �Gr lqgxvwulhv h{sodlq prphqwxpB�
FUVS zrunlqj sdshu 7;3/ Xqlyhuvlw| ri Fklfdjr1

Prvnrzlw}/ Wreldv dqg Pdun Julqeodww/ 4<<</ �Wd{ Orvv Vhoolqj dqg Uhwxuq Dxwr0
fruuhodwlrq= Qhz Hylghqfh/� Zrunlqj Sdshu/ Xqlyhuvlw| ri Fklfdjr1

Qhz \run Wlphv/ Pxwxdo Ixqgv Uhsruw> Zkdw*v Nloolqj wkh Ydoxh PdqdjhuvB Dsulo
7/ 4<<</ Vxqgd|1

Uh|ipdq/ Doh{dqghu/ 4<<:/ �Oderu Pdunhw Ulvn dqg H{shfwhg Dvvhw Uhwxuqv/�
Sk1G1 Wkhvlv/ Xqlyhuvlw| ri Fklfdjr1

Urvv/ V1 D1/ 4<:9/ �Wkh Duelwudjh Wkhru| ri Fdslwdo Dvvhw Sulflqj/� Mrxuqdo ri
Hfrqrplf wkhru| 46/ 67406931
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Vdpxhovrq/ Sdxo D1/ 4<9</ �Olihwlph Sruwirolr Vhohfwlrq e| G|qdplf Vwrfkdvwlf Sur0
judpplqj/� Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv 84/ 56<05791

Vdujhqw/ Wkrpdv M1/ 4<<6/ Erxqghg Udwlrqdolw| lq Pdfurhfrqrplfv/ R{irug= R{irug
Xqlyhuvlw| Suhvv1

Ohzlv/ Plfkdho/ 4<<</ �Krz wkh Hjjkhdgv Fudfnhg/� Qhz \run Wlphv Pdjd}lqh
Mdqxdu| 571
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