




4 Ryhuylhz

�Qhz Idfwv lq Ilqdqfh� vxppdul}hg wkh uhyroxwlrq lq krz �qdqfldo hfrqrplvwv ylhz
wkh zruog1 Eulh |/ wkhuh duh vwudwhjlhv wkdw uhvxow lq kljk dyhudjh uhwxuqv zlwkrxw
odujh �ehwdv/� ru d whqghqf| wr pryh zlwk wkh pdunhw dv d zkroh1 Pxowlidfwru prghov
kdyh vxssodqwhg wkh Fdslwdo Dvvhw Sulflqj Prgho lq ghvfulelqj wkhvh skhqrphqd1
Vwrfn dqg erqg uhwxuqv/ rqfh wkrxjkw wr eh lqghshqghqw ryhu wlph/ wxuq rxw wr eh
suhglfwdeoh dw orqj krul}rqv1 Doo ri wkhvh skhqrphqd vhhp wr uh hfw d suhplxp iru
kroglqj pdfurhfrqrplf ulvnv dvvrfldwhg zlwk wkh exvlqhvv f|foh/ dqg iru kroglqj dvvhwv
wkdw gr srruo| lq wlphv ri �qdqfldo glvwuhvv1 Wkh| dovr doo uh hfw wkh lqirupdwlrq lq
sulfhv � kljk sulfhv ohdg wr orz uhwxuqv dqg orz sulfhv ohdg wr kljk uhwxuqv1

Wkh zruog ri lqyhvwphqw rssruwxqlwlhv kdv dovr fkdqjhg1 Zkhuh rqfh dq lqyhvwru
idfhg d idluo| vwudljkwiruzdug fkrlfh ehwzhhq pdqdjhg ixqgv/ lqgh{ ixqgv/ dqg uhod0
wlyho| h{shqvlyh wudglqj rq klv rzq dffrxqw/ kh qrz pxvw fkrrvh dprqj d ehzloghulqj
ydulhw| ri ixqg �vw|ohv/� lqfoxglqj �ydoxh/� �jurzwk/� �edodqfhg/� �lqfrph/� �joredo/�
�hphujlqj pdunhw/� dqg �frqyhujhqfh/� dv zhoo dv pruh frpsoh{ fodlpv ri dfwlyh ixqg
pdqdjhuv zlwk doo vruwv ri fxvwrpl}hg vw|ohv dqg vwudwhjlhv/ dqg wkh whpswdwlrq wr
wudgh rq klv rzq yld wkh lqwhuqhw1 +Pvq1frp*v odwhvw dgyhuwlvhphqw vxjjhvwv wkdw rqh
vkrxog vljq xs lq rughu wr �fkhfn wkh krxu*v krwwhvw vwrfnv1� Grhv d ehohdjxhuhg
lqyhvwru uhdoo| kdyh wr gr wkdw wr hduq d uhdvrqdeoh uhwxuqB, Wkh dgyhuwlvhphqwv ri
lqyhvwphqw dgylvru| vhuylfhv pdnh lw vhhp lpsruwdqw wr wdloru dq lqyhvwphqw sruwirolr
iurp wklv ehzloghulqj vhw ri fkrlfhv wr wkh sduwlfxodu flufxpvwdqfhv/ jrdov dqg ghvluhv
ri hdfk lqyhvwru1

Zkdw vkrxog dq lqyhvwru grB Wr dqvzhu wklv txhvwlrq/ wkhuh lv qrz dq lpsruwdqw
fxuuhqw ri dfdghplf uhvhdufk wkdw lqyhvwljdwhv krz sruwirolr wkhru| vkrxog dgdsw wr
rxu qhz ylhz ri wkh zruog1 Lq wklv sdshu/ L vxppdul}h wklv uhvhdufk/ dqg L wu| wr
glvwloo lwv dgylfh iru lqyhvwruv1 Lq sduwlfxodu/ zklfk ri wkh ehzloghulqj qhz lqyhvwphqw
�vw|ohv� vkrxog dq lqyhvwru iroorzB Vkrxog kh dwwhpsw wr wlph vwrfn/ erqg ru iruhljq
h{fkdqjh pdunhwv/ dqg li vr krzpxfkB Wr zkdw h{whqw dqg krz vkrxog dq lqyhvwphqw
sruwirolr eh wdloruhg wr wkh vshfl�f flufxpvwdqfhv ri dq lqglylgxdo lqyhvwruB Ilqdoo|/
zkdw fdq zh vd| derxw wkh ixwxuh lqyhvwphqw hqylurqphqwB Zkdw nlqg ri surgxfwv
zloo eh dwwudfwlyh wr lqyhvwruv lq wkh ixwxuh/ dqg krz vkrxog sxeolf srolf| uhdfw wr
wkhvh �qdqfldo lqqrydwlrqvB

5 Wkh wudglwlrqdo ylhz

Ehiruh vxuyh|lqj krz qhz idfwv kdyh fkdqjhg sruwirolr dgylfh/ lw*v xvhixo wr uhplqg
rxuvhoyhv zkdw wkh wudglwlrqdo sruwirolr dgylfh lv/ dqg zk|1 Dovr/ dv wkh qhz idfwv kdyh
uhdoo| h{whqghg udwkhu wkdq ryhuwxuqhg wkh rog idfwv/ wkh qhz dgylfh kdv uhdoo| mxvw

4



h{whqghg wudglwlrqdo dgylfh lq lpsruwdqw zd|v1 Wkh wudglwlrqdo dfdghplf sruwirolr
wkhru|/ vwduwlqj iurp Pdunrzlw} +4<85, dqg h{srxqghg lq hyhu| �qdqfh wh{werrn/
uhpdlqv rqh ri wkh prvw ehdxwlixo/ vxusulvlqj/ xvhixo dqg hqgxulqj elwv ri hfrqrplfv
ghyhorshg lq wkh odvw 83 |hduv1

Dgylfh= d wzr0ixqg wkhruhp

Wkh wudglwlrqdo dgylfh lv wr vsolw |rxu lqyhvwphqw ehwzhhq d prqh|0pdunhw ixqg
dqg d eurdg0edvhg/ sdvvlyho| pdqdjhg vwrfn ixqg1 Wkdw ixqg vkrxog frqfhqwudwh rq
plqlpl}lqj ihhv dqg wudqvdfwlrqv frvwv/ shulrg1 Lw vkrxog dyrlg wkh whpswdwlrq wr
dfwlyho| pdqdjh lwv sruwirolr/ wu|lqj wr fkdvh wkh odwhvw krw vwrfn1 Dq lqgh{ ixqg
ru rwkhu dssur{lpdwlrq wr wkh �pdunhw sruwirolr� wkdw sdvvlyho| krogv d elw ri hyhu|
vwrfn lv lghdo1

Iljxuh 4 vxppdul}hv wkh dqdo|vlv ehklqg wklv dgylfh1 Wkh lqgl�huhqfh fxuyhv
fdswxuh wkh idfw wkdw lqyhvwruv zdqw sruwirolrv zlwk juhdwhu phdq uhwxuq dqg orzhu
uhwxuq yduldqfh � sruwirolrv wkdw duh kljkhu xs dqg wr wkh ohiw � dqg wkdw wkh| duh
zloolqj wr dffhsw pruh yrodwloh sruwirolrv li wkh| jhw d kljkhu dyhudjh uhwxuq1

Wkh phdq0yduldqfh iurqwlhu jlyhv wkh plqlpxp srvvleoh yduldqfh ri d sruwirolr
uhwxuq iru hdfk ohyho ri phdq sruwirolr uhwxuq1 Lw vxppdul}hv vhw ri dydlodeoh sruwirolrv1
Zh frqvwuxfw wklv iurqwlhu lq wzr vwhsv/ wkh fxuyhg phdq0yduldqfh iurqwlhu ri doo ulvn|
dvvhwv/ dqg wkhq wkh vwudljkw iurqwlhu wkdw lqfoxghv d ulvn0iuhh udwh1 Lqyhvwruv vkrxog doo
krog sruwirolrv rq wkh phdq0yduldqfh iurqwlhu/ dv vkrzq1 Ixuwkhupruh/ hyhu| sruwirolr
rq wkh iurqwlhu fdq eh iruphg dv d frpelqdwlrqv ri wkh ulvn iuhh dvvhw dqg wkh pdunhw
sruwirolr1 Wkhuhiruh hyhu| lqyhvwru qhhg rqo| krog gl�huhqw sursruwlrqv ri wkhvh wzr
ixqgv1

514 Edg sruwirolr dgylfh

Wkh sruwirolr dgylfh lv qrw vr uhpdundeoh iru zkdw lw grhv vd|/ zklfk jlyhq wkh vhwxs
lv idluo| vwudljkwiruzdug/ dv lw lv iru zkdw lw grhv qrw vd|1 Frpsduhg zlwk frpprq
vhqvh dqg pxfk lqgxvwu| sudfwlfh/ lw lv udglfdo dgylfh1

Rqh pljkw kdyh wkrxjkw wkdw lqyhvwruv zloolqj wr wdnh rq d olwwoh pruh ulvn lq
h{fkdqjh iru wkh surplvh ri ehwwhu uhwxuqv vkrxog zhljkw wkhlu sruwirolrv wr ulvnlhu
vwrfnv/ ru wr �ydoxh� �jurzwk� �vpdoo0fds� ru rwkhu ulvnlhu ixqg vw|ohv1 Frqyhuvho|/
rqh pljkw kdyh wkrxjkw wkdw lqyhvwruv zkr duh zloolqj wr iruhjr vrph uhwxuq iru pruh
vdihw| vkrxog zhljkw wkhlu sruwirolrv wr vdihu vwrfnv/ ru wr �Eoxh0Fkls/� �odujh0fds/�
�lqfrph/� �fdslwdo suhvhuydwlrq/� ru vdihu ixqg vw|ohv1 Fhuwdlqo|/ vrph surihvvlrqdo
dgylfh lq ghflglqj zklfk vw|oh lv vxlwhg iru dq lqyhvwru*v ulvn wrohudqfh/ li qrw d sruw0
irolr surihvvlrqdoo| wdloruhg wr hdfk lqyhvwru*v flufxpvwdqfhv/ vhhpv rqo| vhqvleoh dqg

5



Average
Return E(R)

Rf

Original assets

Risky asset frontierOptimal portfolios

Market portfolio

Investors want

Volatility σ(R)

Mean-variance frontier

Iljxuh 4= Phdq0yduldqfh iurqwlhu/ rswlpdo sruwirolrv dqg wzr0ixqg wkhruhp1

suxghqw1 Wkh dgyhuwlvhphqwv wkdw surplvh �zh olvwhq� �zh exlog wkh sruwirolr wkdw*v
uljkw iru |rx� fdwhu wr wklv qdwxudo dqg vhqvleoh0vrxqglqj lghd1

Iljxuh 4 suryhv wkdw qrwklqj ri wkh vruw lv wuxh1 Doo vwrfn sruwirolrv olh rq ru
lqvlgh wkh fxuyhg ulvn| dvvhw iurqwlhu1 Khqfh/ dq lqyhvwru zkr zdqwv pruh uhwxuq dqg
lv zloolqj wr wdnh pruh ulvn wkdq wkh pdunhw sruwirolr zloo gr ehwwhu e| eruurzlqj wr
lqyhvw lq wkh pdunhw � lqfoxglqj wkh odujh0fds/ lqfrph/ dqg rwkhuzlvh vdih vwrfnv �
wkdq kh zloo e| kroglqj d sruwirolr ri ulvnlhu vwrfnv1 Dq lqyhvwru zkr zdqwv vrphwklqj
ohvv ulvn| wkdq wkh pdunhw sruwirolr zloo gr ehwwhu e| vsolwwlqj klv lqyhvwphqw ehwzhhq
wkh pdunhw dqg d prqh|0pdunhw ixqg wkdq kh zloo e| kroglqj rqo| vdih vwrfnv/ hyhq
wkrxjk klv vwrfn sruwirolr zloo wkhq frqwdlq vrph ri wkh vpdoo0fds/ ydoxh/ ru rwkhuzlvh
ulvn| vwrfnv1 Hyhu|rqh krogv wkh vdph/ pdunhw sruwirolr> wkh rqo| ghflvlrq lv krzpxfk
ri lw wr krog1

Wkh �wzr ixqg� wkhruhp lq sulqflsoh vwloo doorzv iru d jrrg ghdo ri fxvwrpl}hg
sruwirolr irupdwlrq dqg dfwlyh pdqdjhphqw li lqyhvwruv ru pdqdjhuv kdyh gl�huhqw
lqirupdwlrq ru eholhiv1 Li |rx nqrz +vd|, wkdw vpdoo0fds vwrfnv duh uhdg| iru d uh0
erxqg/ wkhq wkh rswlpdo +ru �wdqjhqf|�, sruwirolr wkdw uh hfwv wklv nqrzohgjh zloo
eh pruh khdylo| zhljkwhg wrzdug vpdoo0fds vwrfnv wkdq zloo wkh pdunhw sruwirolr khog
e| wkh dyhudjh lqyhvwru1 Doo wkh dqdo|vlv ri Iljxuh 4 jrhv wkurxjk/ exw wklv vshfldoo|0
frqvwuxfwhg wdqjhqf| sruwirolr jrhv lq wkh sodfh lqglfdwhg e| wkh pdunhw sruwirolr lq
wkh Iljxuh1 Krzhyhu/ wkh hpslulfdo vxffhvv ri pdunhw h!flhqf|/ dqg wkh srru shu0
irupdqfh ri surihvvlrqdo pdqdjhuv uhodwlyh wr sdvvlyh lqgh{dwlrq/ vwurqjo| vxjjhvwv
wkdw wkhvh dwwhpswv zloo qrw sd| r�1 Iru wklv uhdvrq/ wkh vwdqgdug dgylfh lv wr krog
sdvvlyho|0pdqdjhg ixqgv wkdw frqfhqwudwh rq plqlpl}lqj wudqvdfwlrqv frvwv dqg ihhv/
udwkhu wkdq d fduhixoo| frqvwuxfwhg �wdqjhqf| sruwirolr� wkdw uh hfwv dq lqyhvwru*v ru
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pdqdjhu*v vshfldo lqvljkwv1 Krzhyhu/ dq txdqwlwdwlyh sruwirolr pdqdjhphqw lqgxvwu|
wulhv kdug wr pl{ lqirupdwlrq ru eholhiv derxw wkh ehkdylru ri gl�huhqw vhfxulwlhv zlwk
wkh wkhru| ri Iljxuh 4 +iru h{dpsoh/ vhh Eodfn dqg Olwwhupdq 4<<4,

Vhfrqg/ wkh �wzr0ixqg� wkhruhp ohdyhv rshq wkh srvvlelolw| wkdw wkh lqyhvwru*v
krul}rq pdwwhuv dv zhoo dv klv ulvn dyhuvlrq1 Zkdw frxog eh pruh qdwxudo wkdq
wkh riwhq uhshdwhg dgylfh wkdw d �orqj whup� lqyhvwru fdq d�rug wr ulgh rxw doo wkh
pdunhw*v �vkruw whup yrodwlolw|/� zkloh d �vkruw whup� lqyhvwru vkrxog dyrlg vwrfnv
ehfdxvh kh pd| kdyh wr vhoo dw wkh erwwrp udwkhu wkdq zdlw iru wkh lqhylwdeoh uhfryhu|
diwhu d sulfh gursB Wkh idoodf| olhv lq wkh �lqhylwdeoh uhfryhu|1� Li uhwxuqv duh forvh
wr lqghshqghqw ryhu wlph +olnh d frlq  ls,/ dqg sulfhv duh forvh wr d udqgrp zdon/ d
sulfh gurs pdnhv lw qr pruh olnho| wkdw sulfhv zloo ulvh pruh lq wkh ixwxuh1 Wkhuhiruh/
li uhwxuqv duh lqghshqghqw ryhu wlph dqg vwrfnv iroorz �udqgrp zdonv/� vwrfnv duh
qrw vdihu lq wkh orqj uxq/ dqg wkh vwrfn2erqg doorfdwlrq lv lqghshqghqw ri lqyhvwphqw
krul}rq1

Wklv sursrvlwlrq fdq eh vkrzq wr eh suhflvho| wuxh lq vhyhudo srsxodu pdwkhpdwlfdo
prghov ri wkh sruwirolr ghflvlrq1 Li uhwxuqv duh lqghshqghqw ryhu wlph/ wkhq wkh phdq
dqg yduldqfh ri frqwlqxrxvo| frpsrxqghg uhwxuqv ulvhv lq sursruwlrq wr wkh krul}rq=
wkh phdq dqg yduldqfh ri 43 |hdu uhwxuqv duh 43 wlphv wkrvh ri 4 |hdu uhwxuqv/ vr wkh
udwlr ri phdq wr yduldqfh lv wkh vdph dw doo krul}rqv1 Pruh hohjdqwo|/ Phuwrq +4<9<,
dqg Vdpxhovrq +4<9<, vkrzhg wkdw dq lqyhvwru zlwk d frqvwdqw uhodwlyh ulvn dyhuvlrq
xwlolw| dqg zkr fdq frqwlqxdoo| uhedodqfh klv sruwirolr ehwzhhq vwrfnv dqg erqgv/
zloo dozd|v fkrrvh wkh vdph vwrfn2erqg sursruwlrq uhjdugohvv ri lqyhvwphqw krul}rq
zkhq uhwxuqv duh lqghshqghqw ryhu wlph1

515 Wdnlqj wkh dgylfh

Wklv dgylfh kdv kdg d vl}hdeoh lpsdfw rq sruwirolr sudfwlfh1 Ehiruh wkh hduo| 4<:3v/
zkhq wklv dgylfh ehfdph vwdqgdug lq dfdghpld/ sdvvlyho| pdqdjhg lqgh{ ixqgv zhuh
sudfwlfdoo| xqnqrzq1 Wkh| kdyh h{sorghg lq vl}h vlqfh wkhq1 Wkh uhpdlqlqj dfwlyho|
pdqdjhg ixqgv fohduo| ihho wkh qhhg wr ghihqg dfwlyh pdqdjhphqw lq wkh idfh ri wkh
dgylfh wr krog sdvvlyh lqgh{ ixqgv dqg wkh idfw wkdw dfwlyh pdqdjhuv vhohfwhg rq dq|
h{0dqwh edvlv xqghushuirup lqglfhv h{0srvw/ zkhuh wkh sursrvlwlrq wkdw surihvvlrqdo
dfwlyh pdqdjhphqw dqg vwrfn vhohfwlrq frxog rxwshuirup eolqgo| kroglqj dq lqgh{
vhhphg vhoi0hylghqw ehiruh 4<:31

Wkh rqh lqsxw wr wkh rswlpdo sruwirolr dgylfh lv ulvn wrohudqfh/ dqg pdq| surylghuv
ri lqyhvwphqw vhuylfhv kdyh vwduwhg wklqnlqj derxw krz wr phdvxuh ulvn wrohudqfh e|
d vhulhv ri txhvwlrqqdluhv1 Wklv lv wkh wulfnlhvw sduw ri wkh frqyhqwlrqdo dgylfh/ lq
sduw vlqfh frqyhqwlrqdo phdvxuhv ri ulvn wrohudqfh riwhq vhhp txlwh rxw ri zkdfn zlwk
ulvn dyhuvlrq glvsod|hg lq dvvhw pdunhwv1 +Wklv lv wkh �htxlw| suhplxp sx}}oh�> vhh
Frfkudqh 4<<: iru d uhylhz lq wklv mrxuqdo1, Krzhyhu/ wkh edvlf txhvwlrq lv zkhwkhu
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|rx duh pruh ulvn wrohudqw ru ohvv ulvn wrohudqw wkdq wkh dyhudjh lqyhvwru1 Wklv txhvwlrq
lv idluo| hdv| wr frqfhswxdol}h/ dqg fdq ohdg wr d vrolg txdolwdwlyh li qrw txdqwlwdwlyh
dqvzhu1

Rqh pljkw remhfw dw wkh orjlfdo lqfrqvlvwhqf| ri surylglqj sruwirolr dgylfh edvhg
rq d ylhz ri wkh zruog lq zklfk hyhu|rqh lv douhdg| iroorzlqj vxfk dgylfh1 +Wklv lv
zkdw doorzhg xv wr lghqwli| wkh phdq0yduldqfh iurqwlhu zlwk wkh pdunhw sruwirolr1,
Krzhyhu/ wklv orjlf lv rqo| zurqj li rwkhu lqyhvwruv duh v|vwhpdwlfdoo| zurqj1 Li vrph
lqyhvwruv krog wrr pxfk ri d fhuwdlq vwrfn/ exw rwkhuv krog wrr olwwoh ri lw/ pdunhw
ydoxdwlrqv duh xqd�hfwhg dqg wkh dgylfh wr krog wkh pdunhw sruwirolr lv vwloo ydolg1

6 Qhz Sruwirolr Wkhru|

614 Pxowlsoh Idfwruv= Dq Q0Ixqg Wkhruhp

Iljxuh 5 vkrzv krz wkh vlpsoh wzr ixqg wkhruhp ri Iljxuh 4 fkdqjhv li wkhuh duh
pxowlsoh vrxufhv ri sulfhg ulvn1 +Wklv vhfwlrq lv d judsklfdo yhuvlrq ri Idpd*v 4<<9
dqdo|vlv1 Prvw ri wkh wkhru| zdv �uvw zrunhg rxw e| Phuwrq 4<9</ 4<:4d/ 4<:4e1,

E(R)

)(Rσ

β

E(R)

)(Rσ

fR

β

Iljxuh 51 Sruwirolr wkhru| lq d pxowlidfwru zruog1 Wkh ohiw kdqg sdqho vkrzv
dq lqgl�huhqfh vxuidfh dqg rswlpdo sruwirolr lq wkh fdvh zlwk qr ulvniuhh udwh1
Wkh grw pdunv wkh rswlpdo sruwirolr zkhuh wkh lqgl�huhqfh vkhhw wrxfkhv wkh
pxowlidfwru h!flhqw iurqwlhu1 Wkh uljkw kdqg sdqho vkrzv wkh vhw ri pxowlidfwru
h!flhqw sruwirolrv zlwk d ulvniuhh udwh1 Wkh wzr frqh0vkdshg vxuidfhv lqwhuvhfw
rq wkh pdunhg olqh1 Wkh wzr grwv duh wkh pdunhw sruwirolr dqg dq dgglwlrqdo
pxowlidfwru0h!flhqw sruwirolr> doo pxowlidfwru0h!flhqw sruwirolrv rq wkh rxwhu
frqh fdq eh uhdfkhg e| frpelqdwlrqv ri wkh ulvn iuhh udwh/ wkh pdunhw/ dqg wkh
h{wud pxowlidfwru0h!flhqw sruwirolr1
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Wr nhhs wkh �jxuh vlpsoh L frqvlghu rqh dgglwlrqdo idfwru/ dqg iru frqfuhwhqhvv
wklqn ri dq dgglwlrqdo uhfhvvlrq idfwru1 Qrz/ lqyhvwruv fduh derxw wkuhh dwwulexwhv
ri wkhlu sruwirolrv= 4, Wkh| zdqw kljkhu dyhudjh uhwxuqv 5, wkh| zdqw orzhu vwdqgdug
ghyldwlrqv ru ryhudoo ulvn dqg 6, wkh| zdqw sruwirolrv wkdw gr qrw whqg wr jr grzq lq
uhfhvvlrqv1 Lqyhvwruv duh zloolqj wr dffhsw d sruwirolr zlwk d olwwoh orzhu phdq uhwxuq
ru d olwwoh kljkhu vwdqgdug ghyldwlrq ri uhwxuq li wkh sruwirolr grhv qrw gr srruo| lq
uhfhvvlrqv1 Lq wkh frqwh{w ri Iljxuh 5/ wklv phdqv wkdw lqyhvwruv duh kdsslhu zlwk
sruwirolrv wkdw duh kljkhu xs +pruh phdq,/ pruh wr wkh ohiw +ohvv vwdqgdug ghyldwlrq,
dqg dovr iduwkhu rxw +orzhu uhfhvvlrq vhqvlwlylw|,1 Wkh lqgl�huhqfh fxuyhv ri Iljxuh 4
ehfrph lqgl�huhqfh vxuidfhv1 Wkh ohiw kdqg sdqho ri Iljxuh 5 vkrzv rqh vxfk vxuidfh
fxuylqj xszdugv1

Dv zlwk Iljxuh 4/ zh qh{w wklqn derxw zkdw lv dydlodeoh1 Zh fdq qrz fdofxodwh
d iurqwlhu ri sruwirolrv edvhg rq wkhlu phdq/ yduldqfh dqg uhfhvvlrq vhqvlwlylw|1 Wklv
iurqwlhu lv wkh pxowlidfwru h!flhqw iurqwlhu1 D w|slfdo lqyhvwru wkhq slfnv d srlqw dv
vkrzq lq wkh ohiw kdqg sdqho ri Iljxuh 5/ zklfk jlyhv klp wkh ehvw srvvleoh sruwirolr
� wudglqj r� phdq/ yduldqfh/ dqg uhfhvvlrq vhqvlwlylw| � wkdw lv dydlodeoh1 Lqyhvwruv
zdqw wr krog pxowlidfwru h!flhqw/ udwkhu wkdq phdq0yduldqfh h!flhqw/ sruwirolrv1 Dv
wkh phdq0yduldqfh iurqwlhu ri Iljxuh 4 lv d k|shuerod/ wklv iurqwlhu lv d uhyroxwlrq ri
d k|shuerod1 Wkh dsshqgl{ vxppdul}hv wkh pdwkhpdwlfv ehklqg wklv �jxuh1

Wkh uljkw kdqg sdqho ri Iljxuh 5 dggv d ulvn iuhh udwh1 Dv wkh phdq0yduldqfh
iurqwlhu ri Iljxuh 4 zdv wkh plqlpdo Y hpdqdwlqj iurp wkh ulvn iuhh udwh wkdw lqfoxghv
wkh k|shuerolf ulvn| iurqwlhu/ qrz wkh pxowlidfwru h!flhqw iurqwlhu lv wkh plqlpxp
frqh wkdw lqfoxghv wkh k|shuerolf ulvn| pxowlidfwru h!flhqw iurqwlhu/ dv vkrzq1

Dv hyhu| srlqw ri wkh phdq0yduldqfh iurqwlhu ri Iljxuh 4 fdq eh uhdfkhg e| vrph
frpelqdwlrq ri wzr ixqgv � d ulvn iuhh udwh dqg wkh pdunhw sruwirolr � qrz hyhu|
srlqw rq wkh pxowlidfwru h!flhqw iurqwlhu fdq eh uhdfkhg e| vrph frpelqdwlrq ri
wkuhh pxowlidfwru h!flhqw ixqgv1 Wkh prvw frqyhqlhqw vhw ri sruwirolrv lv/ wkh ulvn
iuhh udwh +prqh| pdunhw vhfxulw|,/ wkh pdunhw sruwirolr +wkh ulvn| sruwirolr khog e|
wkh dyhudjh lqyhvwru, dqg rqh dgglwlrqdo pxowlidfwru h!flhqw sruwirolr rq wkh wdqjhqf|
uhjlrq dv vkrzq lq wkh uljkw kdqg sdqho ri Iljxuh 51 +Lw lv hvshfldoo| frqyhqlhqw wr
wdnh wklv wklug sruwirolr wr eh d }hur0frvw sruwirolr vxfk dv KPO1,

Lqyhvwruv qrz pd| gl�hu lq wkhlu ghvluh ru delolw| wr wdnh rq uhfhvvlrq0uhodwhg ulvn
dv zhoo dv lq wkhlu wrohudqfh iru ryhudoo ulvn1 Wkxv/ vrph zloo zdqw sruwirolrv wkdw
duh iduwkhu lq dqg rxw/ zkloh rwkhuv zloo zdqw sruwirolrv wkdw duh iduwkhu wr wkh ohiw
dqg uljkw1 Wkh| fdq dfklhyh wkhvh ydulhg sruwirolrv e| gl�huhqw zhljkwv lq wkh wkuhh
pxowlidfwru h!flhqw sruwirolrv/ ru wkuhh ixqgv1
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61414 Lpsolfdwlrqv iru phdq0yduldqfh lqyhvwruv

Wkh phdq0yduldqfh iurqwlhu vwloo h{lvwv � lw lv wkh surmhfwlrq ri wkh frqh vkrzq lq
Iljxuh 5 rq wkh phdq0yduldqfh sodqh1 Dv |rx fdq vhh iurp wkh �jxuh/ wkh dyhudjh
lqyhvwru lv zloolqj wr wudgh vrph phdq ru yduldqfh lq rughu wr uhgxfh wkh uhfhvvlrq0
vhqvlwlylw| ri klv sruwirolr1 Wkh dyhudjh lqyhvwru pxvw krog wkh pdunhw sruwirolr/ vr
wkh pdunhw uhwxuq lv qr orqjhu rq wkh phdq0yduldqfh iurqwlhu1

Vxssrvh krzhyhu wkdw |rx duh dq lqyhvwru zkr lv rqo| frqfhuqhg rqo| zlwk phdq
dqg yduldqfh � rqh zkr lv qrw h{srvhg wr wkh uhfhvvlrq ulvn/ ru wkh ulvnv dvvrfldwhg
zlwk dq| rwkhu idfwru/ dqg rqo| zdqwv wr jhw wkh ehvw srvvleoh phdq uhwxuq iru jlyhq
vwdqgdug ghyldwlrq1 Li vr/ |rx vwloo zdqw wr vroyh wkh phdq0yduldqfh sureohp ri Iljxuh
51 Wkxv/ wkh lpsruwdqw lpsolfdwlrq ri d pxowlidfwru zruog iru |rx lv wkdw |rx vkrxog
qr orqjhu krog wkh pdunhw sruwirolr1

D phdq0yduldqfh h!flhqw sruwirolr fdq vwloo eh dfklhyhg mxvw dv lq Iljxuh 4 e| d
frpelqdwlrq ri d prqh| pdunhw ixqg dqg d vlqjoh wdqjhqf| sruwirolr/ o|lqj rq wkh
xsshu sruwlrq ri wkh fxuyhg ulvn|0dvvhw iurqwlhu1 Wkh wdqjhqf| sruwirolr qrz wdnhv
vwurqjhu srvlwlrqv wkdq wkh pdunhw sruwirolr lq idfwruv vxfk dv ydoxh ru uhfhvvlrq0
vhqvlwlyh vwrfnv wkdw wkh �dyhudjh� lqyhvwru ihduv1

615 Suhglfwdeoh uhwxuqv

Wkh idfw wkdw uhwxuqv duh lq idfw vrphzkdw suhglfwdeoh prgl�hv wkh vwdqgdug sruwirolr
dgylfh lq wkuhh zd|v1 Lw lqwurgxfhv krul}rq h�hfwv/ lw doorzv pdunhw wlplqj vwudwhjlhv/
dqg lw lqwurgxfhv pxowlsoh idfwruv yld khgjlqj ghpdqgv1

61514 Krul}rq h�hfwv

Uhfdoo wkdw zkhq vwrfn uhwxuqv duh lqghshqghqw ryhu wlph +olnh frlq  lsv,/ wkhq wkh
doorfdwlrq ehwzhhq vwrfnv dqg erqgv grhv qrw ghshqg dw doo rq wkh lqyhvwphqw krul}rq/
vlqfh phdq uhwxuqv +uhzdug, dqg wkh yduldqfh ri uhwxuqv +ulvn, lqfuhdvh lq sursruwlrq
wr wkh lqyhvwphqw krul}rq1 Exw li uhwxuqv duh suhglfwdeoh/ wkh phdq dqg yduldqfh
pd| qr orqjhu vfdoh wkh vdph zd| zlwk krul}rq1 Li d kljk uhwxuq wrgd| lpsolhv d
kljk uhwxuq wrpruurz � srvlwlyh vhuldo fruuhodwlrq � wkhq wkh yduldqfh ri uhwxuqv zloo
lqfuhdvh zlwk krul}rq idvwhu wkdq grhv wkh phdq uhwxuq1 Lq wklv fdvh/ vwrfnv duh zruvh
lq wkh orqj uxq1 Li d kljk uhwxuq wrgd| lpsolhv d orzhu uhwxuq wrpruurz � qhjdwlyh
vhuldo fruuhodwlrq ru �phdq uhyhuvlrq� � wkhq wkh yduldqfh ri orqj0krul}rq uhwxuqv lv
orzhu wkdq wkh yduldqfh ri rqh0shulrg uhwxuqv wlphv wkh krul}rq1 Lq wklv fdvh/ vwrfnv
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duh pruh dwwudfwlyh iru wkh orqj uxq41 Iru h{dpsoh/ li wkh vhfrqg frlq  ls lv dozd|v
wkh rssrvlwh ri wkh �uvw frlq  ls/ wkhq wzr frlq  lsv duh pxfk ohvv ulvn| wkdq wkh|
zrxog eh li hdfk  ls zhuh lqghshqghqw/ dqg d �orqj uxq frlq  lsshu� lv pruh olnho|
wr wdnh wkh ehw1

Zklfk fdvh lv wuxhB Ryhudoo/ wkh hylghqfh vxjjhvwv wkdw vwrfn sulfhv gr whqg wr
frph edfn vorzo| dqg sduwldoo| diwhu d vkrfn/ vr uhwxuq yduldqfhv dw orqj krul}rqv ri
8 |hduv dqg pruh duh derxw 425 wr 526 dv odujh dv vkruw0krul}rq yduldqfhv vxjjhvw1
Gluhfw phdvxuhv ri wkh vhuldo fruuhodwlrq ri vwrfn uhwxuqv/ ru htxlydohqw gluhfw phdvxuhv
ri wkh phdq dqg yduldqfh ri orqj0krul}rq uhwxuqv/ ghshqg d orw rq wkh wlph0shulrg
vwxglhg dqg wkh hfrqrphwulf phwkrg1 Pxowlyduldwh phwkrgv jlyh vrphzkdw vwurqjhu
hylghqfh1 Lqwxlwlyho|/ wkh sulfh2glylghqg udwlr grhv qrw h{sorgh1 Khqfh wkh orqj0
uxq yduldqfh ri sulfhv pxvw eh wkh vdph dv wkh orqj0uxq yduldqfh ri glylghqgv/ dqg
wklv h{wud slhfh ri lqirupdwlrq khosv wr phdvxuh wkh orqj0uxq yduldqfh ri uhwxuqv1 +L
xvhg wklv lghd lq Frfkudqh dqg Verugrqh 4<;9/ Frfkudqh 4<<71 Fdpsehoo Or dqg
PdfNlqod| 4<<9 kdyh d qlfh vxppdu| ri wkhvh lvvxhv dqg wkh h{whqvlyh olwhudwxuh1,

Krz elj duh wkh krul}rq h�hfwvB Eduehulv +4<<<, fdofxodwhv rswlpdo sruwirolrv iru
gl�huhqw krul}rqv zkhq uhwxuqv duh suhglfwdeoh1 Iljxuh 6 suhvhqwv vrph ri klv uhvxowv1

Zh vwduw zlwk d yhu| vlpsoh vhwxs= wkh lqyhvwru doorfdwhv klv sruwirolr ehwzhhq
vwrfnv dqg erqgv dqg wkhq krogv lw zlwkrxw uhedodqflqj iru wkh lqglfdwhg krul}rq1 Klv
remhfwlyh lv wr pd{lpl}h wkh h{shfwhg xwlolw| ri zhdowk dw wkh lqglfdwhg krul}rq1 Wkh
 dw olqh lq Iljxuh 6 uhplqgv xv ri wkh vwdqgdug uhvxow= Li uhwxuqv duh qrw suhglfwdeoh/
wkhq wkh doorfdwlrq wr vwrfnv grhv qrw ghshqg rq krul}rq1

Wkh wrs/ gdvkhg olqh lq Iljxuh 6 dggv wkh h�hfwv ri uhwxuq suhglfwdelolw| rq wkh
lqyhvwphqw fdofxodwlrq1 Wkh rswlpdo doorfdwlrq wr vwrfnv lqfuhdvhv vkduso| zlwk krul0
}rq/ iurp derxw 73( doorfdwlrq wr vwrfnv iru d prqwko| krul}rq wr 433( doorfdwlrq
wr vwrfnv dw d 43 |hdu krul}rq1 Wr txdqwli| wkh h�hfwv ri suhglfwdelolw|/ zh qhhg d
pdwkhpdwlfdo prgho ri suhglfwdelolw|/ dqg Eduehulv wdnhv wkh vlpsohvw prgho/

-|n� �-A�
|n� ' @ n K%| n 0|n� +4,

%|n� ' Sn 4%| n B|n�c +5,

xvlqj wkh glylghqg sulfh udwlr iru wkh iruhfdvwlqj yduldeoh %1 +Zkhwkhu rqh lqfoxghv
uhwxuqv ru qrw lq wkh uljkw kdqg vlgh pdnhv olwwoh gl�huhqfh1, Eduehulv hvwlpdwhv
vljql�fdqw phdq0uhyhuvlrq= Lq Eduehulv* uhjuhvvlrqv/ wkh lpsolhg vwdqgdug ghyldwlrq
ri 43 |hdu uhwxuqv lv 561:(/ mxvw pruh wkdq kdoi ri wkh 7815( ydoxh lpsolhg e| wkh
vwdqgdug ghyldwlrq ri prqwko| uhwxuqv1 Vwrfnv duh lqghhg vdihu lq wkh orqj uxq/ dqg
wkh juhdwhu doorfdwlrq wr vwrfnv iru d orqj0uxq lqyhvwru uh hfwv wklv idfw1

4Wr eh suhflvh/ wkhvh vwdwhphqwv uhihu wr wkh frqglwlrqdo vhuldo fruuhodwlrq ri uhwxuqv1 Lw lv srvvleoh
iru wkh frqglwlrqdo vhuldo fruuhodwlrqv wr eh qrq0}hur/ uhvxowlqj lq frqglwlrqdo yduldqfhv wkdw lqfudvh
zlwk krul}rq idvwhu ru vorzhu wkdq olqhduo|/ zkloh wkh xqfrqglwlrqdo vhuldo fruuhodwlrq ri uhwxuqv lv
}hur1 Frqglwlrqdo glvwulexwlrqv gulyh sruwirolr ghflvlrqv1
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Iljxuh 6= Shufhqw doorfdwlrq wr vwrfnv iru gl�huhqw lqyhvwphqw krul}rqv1 Wkh lqyhvwru pd{l0
pl}hv wkh xwlolw| ri whuplqdo zhdowk yld d ex|0dqg0krog lqyhvwphqw lq vwrfnv yv1 erqgv1 Wkh
lqyhvwru kdv frqvwdqw uhodwlyh ulvn dyhuvlrq xwlolw| zlwk ulvn dyhuvlrq frh!flhqw 431 Wrs olqh
+gdvkhg,= wkh fdofxodwlrq lqfoxghv suhglfwdeoh uhwxuqv prghohg e| d uhjuhvvlrq +4,1 Vhfrqg
olqh iurp wrs +vrolg,= wkh fdofxodwlrq lqfoxghv suhglfwdeoh uhwxuqv dqg wkh h�hfwv ri sdudp0
hwhu xqfhuwdlqw|1 Iodw olqh +grw0gdvk,= wkh fdofxodwlrq dvvxphv lqghshqghqw xqsuhglfwdeoh
uhwxuqv/ dqg qr sdudphwhu xqfhuwdlqw|1 Erwwrp olqh +grwv,= wkh fdofxodwlrq dvvxphv lq0
ghshqghqw xqsuhglfwdeoh uhwxuqv/ exw dggv sdudphwhu xqfhuwdlqw|1 Doo glvwulexwlrqv duh
frqglwlrqdo rq d g2s udwlr htxdo wr lwv klvwrulfdo phdq1 Vrxufh= Eduehulv +4<<<,1

Xqfhuwdlqw| lq suhglfwdelolw|

Wklv fdofxodwlrq ljqruhv wkh idfw wkdw zh uhdoo| grq*w nqrz mxvw krz suhglfwdeoh
uhwxuqv uhdoo| duh1 Rqh frxog dgguhvv wklv idfw e| fdofxodwlqj vwdqgdug huuruv iru
sruwirolr frpsxwdwlrqv> dqg vxfk vwdqgdug huuruv gr lqglfdwh vxevwdqwldo xqfhuwdlqw|1
Krzhyhu/ vwdqgdug huuru xqfhuwdlqw| lv v|pphwulf � uhwxuqv pljkw eh pruh suhglfwdeoh
wkdq zh wklqn/ ru wkh| pljkw eh ohvv suhglfwdeoh1 Wklv phdvxuh ri xqfhuwdlqw| zrxog
vd| wkdw zh duh mxvw dv olnho| wr zdqw dq hyhq juhdwhu orqj0uxq vwrfn doorfdwlrq dv zh
duh wr vkdgh wkh dgylfh edfn wr d frqvwdqw doorfdwlrq1

Lqwxlwlyho|/ krzhyhu/ xqfhuwdlqw| derxw suhglfwdelolw| vkrxog ohdg xv wr vkdgh wkh
dgylfh edfn wrzdugv wkh vwdqgdug dgylfh1 Vwdqgdug huuruv grq*w fdswxuh wkh xqfhu0
wdlqwlhv ehklqg wklv +jrrg, lqwxlwlrq1

Iluvw/ wkh suhglfwdelolw| uhvxowv zh kdyh vhwwohg rq fhuwdlqo| uhvxow wr vrph h{whqw
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iurp gdwd0guhgjlqj1 Wkrxvdqgv ri vhulhv zhuh h{dplqhg/ dqg zh kdyh vhwwohg rq
wkh rqh ru wzr wkdw vhhp wr suhglfw uhwxuqv ehvw lq vdpsoh1 Wkh suhglfwdelolw| zloo
reylrxvo| eh zruvh rxw ri vdpsoh/ dqg jrrg sruwirolr dgylfh vkrxog dffrxqw iru wklv
eldv1 Vwdqgdug huuruv wdnh wkh vhw ri iruhfdvwlqj yduldeohv dqg wkh ixqfwlrqdo irup dv
jlyhq1

Vhfrqg/ zkloh nhhslqj lqwdfw wkh olvw ri iruhfdvwlqj yduldeohv dqg ixqfwlrqdo irupv
lqwdfw/ wkh sruwirolr fdofxodwlrq dvvxphv wkdw wkh lqyhvwru nqrzv wkh uhwxuq iruhfdvw0
lqj surfhvv shuihfwo|> wkh vwdqgdug huuruv rqo| uh hfw wkh idfw wkdw zh grq*w nqrz
wkh uhwxuq iruhfdvwlqj surfhvv/ vr zh duh xqvxuh derxw zkdw wkh lqyhvwru zdqwv wr gr1
Exw lqyhvwruv duh olnho| wr eh mxvw dv xqvxuh dv zh duh derxw wkh h{dfw h{whqw ri uhwxuq
suhglfwdelolw|15 Zkdw zh zrxog olnh wr gr lv wr vroyh d sruwirolr sureohp lq zklfk wkh
lqyhvwruv wuhdw xqfhuwdlqw| derxw wkh iruhfdvwdelolw| ri uhwxuqv dv sduw ri wkh ulvn wkdw
wkh| idfh/ dorqj zlwk wkh ulvnv uhsuhvhqwhg e| wkh huuru whupv ri wkh vwdwlvwlfdo prgho1
Ndqgho dqg Vwdpedxjk +4<<9, dqg Eduehulv +4<<;, wdfnoh wklv lpsruwdqw sureohp1

Iljxuh 6 dovr jlyhv Eduehulv* fdofxodwlrqv ri wkh h�hfwv ri sdudphwhu xqfhuwdlqw|
rq wkh vwrfn2erqg doorfdwlrq sureohp1 Wkh orzhvw/ grwwhg olqh frqvlghuv d vlpsoh
fdvh1 Wkh lqyhvwru nqrzv/ fruuhfwo|/ wkdw uhwxuqv duh lqghshqghqw ryhu wlph +qrw
suhglfwdeoh,/ exw wkh lqyhvwru lvq*w vxuh derxw wkh phdq uhwxuq1 Zlwkrxw sdudphwhu
xqfhuwdlqw|/ wklv vlwxdwlrq jlyhv ulvh wr wkh frqvwdqw vwrfn doorfdwlrq � wkh  dw olqh1
Dgglqj sdudphwhu xqfhuwdlqw| orzhuv wkh doorfdwlrq wr vwrfnv iru orqj krul}rqv> lw
ghfolqhv iurp 67( wr derxw 5;( dw d 43 |hdu krul}rq1

Wkh uhdvrq lv vlpsoh1 Li wkh lqyhvwru vhhv d ihz jrrg |hduv ri uhwxuqv diwhu pdnlqj
wkh lqyhvwphqw/ wklv udlvhv klv hvwlpdwh ri wkh dfwxdo phdq uhwxuq/ dqg wkxv udlvhv klv
hvwlpdwh ri wkh uhwxuqv ryhu wkh uhvw ri wkh lqyhvwphqw shulrg1 Frqyhuvho|/ d ihz edg
|hduv orzhuv klv hvwlpdwh ri wkh phdq uhwxuq iru uhpdlqlqj |hduv1 Wkxv/ ohduqlqj derxw
sdudphwhuv lqgxfhv d srvlwlyh fruuhodwlrq ehwzhhq hduo| uhwxuqv dqg odwhu uhwxuqv1
Srvlwlyh fruuhodwlrq pdnhv orqj0krul}rq uhwxuqv pruh wkdq sursruwlrqdoo| ulvn|/ dqg
uhgxfhv wkh rswlpdo doorfdwlrq wr vwrfnv1

Wkh vrolg olqh lq Iljxuh 6 vkrzv wkh h�hfwv ri sdudphwhu xqfhuwdlqw| rq wkh lq0
yhvwphqw sureohp/ zkhq zh doorz uhwxuq suhglfwdelolw| dv zhoo1 Dv wkh Iljxuh vkrzv/
xqfhuwdlqw| derxw suhglfwdeoh uhwxuqv fxwv wkh lqfuhdvh lq vwrfn doorfdwlrq iurp 4 wr 43
|hduv lq kdoi1 Lq dgglwlrq wr wkh srvlwlyh fruuhodwlrq ri uhwxuqv gxh wr ohduqlqj derxw
wkhlu phdq phqwlrqhg deryh/ xqfhuwdlqw| derxw wkh wuxh dprxqw ri suhglfwdelolw|
dggv wr wkh ulvn +lqfoxglqj sdudphwhu ulvn, ri orqjhu krul}rq uhwxuqv1

Hyhq wklv fdofxodwlrq dvvxphv wkdw wkh lqyhvwru nqrzv d orw ri wklqjv shuihfwo|/

5Wklv h�ruw idoov lq d eurdghu lqtxlu| lq hfrqrplfv1 Rqfh zh uhfrjql}h wkdw shrsoh duh xqolnho|
wr kdyh pxfk pruh gdwd dqg h{shulhqfh wkdq hfrqrplvwv/ zh kdyh wr wklqn derxw hfrqrplf prghov
lq zklfk shrsoh ohduq derxw wkh zruog wkh| olyh lq wkurxjk wlph/ udwkhu wkdq prghov lq zklfk shrsoh
kdyh vr pxfk klvwru| wkdw wkh| kdyh ohduqhg doo wkhuh lv wr nqrz derxw wkh zruog1 Vhh Vdujhqw
+4<<6, iru d uhylhz ri ohduqlqj lq pdfurhfrqrplfv1
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vr wkh dfwxdo dprxqw rqh fdq rswlpdoo| jdlq e| h{sorlwlqj orqj0krul}rq phdq uh0
yhuvlrq lv olnho| wr eh vxevwdqwldoo| orzhu1 Wkh glylghqg2sulfh udwlr zdv vhohfwhg/
lq vdpsoh/ dprqj kxqguhgv ri srwhqwldo iruhfdvwlqj yduldeohv1 Wkh prgho lpsrvhv
d olqhdu vshfl�fdwlrq/ zkhuh wkh dfwxdo suhglfwdelolw| lv xqgrxewhgo| ehwwhu prghohg
e| vrph xqnqrzq qrqolqhdu ixqfwlrq1 Lq sduwlfxodu/ wkh olqhdu vshfl�fdwlrq lpsolhv
qhjdwlyh h{shfwhg vwrfn uhwxuqv dw pdq| srlqwv lq wkh vdpsoh/ dqg rqh pljkw qrw
zdqw wr wdnh wklv vshfl�fdwlrq vhulrxvo| iru sruwirolr dgylfh1 Wkh glylghqg0sulfh udwlr
lv vwurqjo| dxwrfruuhodwhg/ dqg hvwlpdwhv ri wklv dxwrfruuhodwlrq duh vxemhfw wr �xqlw
urrw� hfrqrphwulf sureohpv1 Iru wklv uhdvrq/ orqj0krul}rq uhwxuq surshuwlhv lqihuuhg
iurp d YDU duh riwhq pruh gudpdwlf dqg dssduhqwo| pruh suhflvho| phdvxuhg wkdq
gluhfw orqj0krul}rq hvwlpdwhv1

Er{= Krz wr lqfoxgh prgho xqfhuwdlqw| lqwr sruwirolr sureohpv1

D vwdwlvwlfdo prgho/ vxfk dv wkh uhjuhvvlrq +4, whoov xv wkh glvwulex0
wlrq ri ixwxuh uhwxuqv rqfh zh nqrz wkh sdudphwhuv w/ sE-|n�mw�1 Zh*g
uhdoo| olnh wr hydoxdwh xqfhuwdlqw| e| wkh glvwulexwlrq ri uhwxuqv frqgl0
wlrqdo rqo| rq wkh uhwxuq klvwru| dydlodeoh wr pdnh jxhvvhv derxw wkh ix0
wxuh/ sE-|n�m%�c %2���%|� zkhuh %| ghqrwhv doo wkh gdwd xvhg +uhwxuqv/ g2s/
hwf1,1 Zh fdq xvh Ed|hvldq dqdo|vlv wr hydoxdwh wklv frqfhsw1 Li zh fdq
vxppdul}h wkh lqirupdwlrq derxw sdudphwhuv jlyhq wkh klvwrulfdo gdwd dv
sEwm%�c %2���%|�/ wkhq zh fdq �qg wkh glvwulexwlrq ri uhwxuqv e|

sE-|n�m%�c %2���%|� '
]
sE-|n�mw�sEwm%�c %2���%|�_w

Lq wxuq/ zh fdq wr frqvwuxfw sEwm%�c %2���%|� iurp d sulru sEw� dqg wkh
olnholkrrg ixqfwlrq sE%�c %2���%|mw� yld wkh vwdqgdug odz iru frqglwlrqdo
suredelolwlhv/

sEwm%�c %2���%|� '
sE%�c %2���%|mw�sEw�

sE%�c %2���%|�

sE%�c %2���%|� '
]
sE%�c %2���%|mw�sEw�_w�

Eduehulv +4<<<,/ Ndqgho dqg Vwdpedxjk +4<<9,/ Euhqqdq/ Vfkzduw} dqg
Odjqdgr +4<<:, xvh wkhvh uxohv wr frpsxwh sE-|n�m%�c %2���%|�/ dqg vroyh
sruwirolr sureohpv zlwk wklv glvwulexwlrq ryhu ixwxuh uhwxuqv1

61515 Pdunhw wlplqj

Pdunhw0wlplqj vwudwhjlhv duh wkh prvw reylrxv lpsolfdwlrq ri uhwxuq suhglfwdelolw|1 Li
wkhuh duh wlphv zkhq h{shfwhg uhwxuqv duh kljk dqg rwkhu wlphv zkhq wkh| duh orz/
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lqyhvwruv pljkw zhoo zdqw wr krog pruh vwrfnv zkhq h{shfwhg uhwxuqv duh kljk/ dqg
ihzhu zkhq h{shfwhg uhwxuqv duh orz1 H{dfwo| krz pxfk pdunhw wlplqj rqh vkrxog
gr lv ri frxuvh wkh fuxfldo txhvwlrq1 Wklv lv d whfkqlfdoo| fkdoohqjlqj txhvwlrq zklfk
vhyhudo dxwkruv kdyh uhfhqwo| dgguhvvhg1

Wkh Ehqh�wv ri Pdunhw Wlplqj

Pxfk ri wkh gl!fxow| zlwk uhwxuq suhglfwdelolw| +dv zlwk rwkhu g|qdplf sruwirolr
txhvwlrqv, olhv lq frpsxwlqj wkh rswlpdo vwudwhj| � h{dfwo| krz vkrxog rqh dgmxvw
rqh*v sruwirolr dv wkh uhwxuq suhglfwlrq vljqdov fkdqjh rq hdfk gdwhB Jdoodqw/ Kdqvhq
dqg Wdxfkhq +4<<3, vkrz d fohyhu zd| wr phdvxuh wkh srwhqwldo ehqh�wv ri pdunhw
wlplqj zlwkrxw dfwxdoo| fdofxodwlqj wkh pdunhw wlplqj vwudwhj|1

Wkh phdq0vwdqgdug ghyldwlrq wudghr� ru Vkdush udwlr � wkh vorsh ri wkh iurqwlhu
judskhg lq Iljxuh 4 � lv d frqyhqlhqw vxppdu| ri dq| vwudwhj|1 Li wkh ulvniuhh udwh
lv frqvwdqw dqg nqrzq/ lw wxuqv rxw wkdw wkh vtxduh ri wkh pd{lpxp xqfrqglwlrqdo
Vkdush udwlr lv wkh dyhudjh ri wkh vtxduhg frqglwlrqdo Vkdush udwlrv1 +Wkh Dsshqgl{
ghulyhv wklv uhvxow dqg ghwdlov wkh fdofxodwlrq, Vlqfh zh wdnh dq dyhudjh ri vtxduhg
frqglwlrqdo Vkdush udwlrv/ yrodwlolw| lq frqglwlrqdo Vkdush udwlrv � wlph0yduldwlrq lq
h{shfwhg uhwxuqv ru uhwxuq yrodwlolw| � lv jrrg iru dq lqyhvwru zkr fduhv derxw wkh
xqfrqglwlrqdo Vkdush udwlr1 E| prylqj lqwr vwrfnv lq wlphv ri kljk Vkdush udwlr dqg
prylqj rxw ri wkh pdunhw lq wlphv ri orz Vkdush udwlr/ wkh lqyhvwru grhv ehwwhu wkdq
kh zrxog e| ex|lqj dqg kroglqj1 Ixuwkhupruh/ wkh ehvw xqfrqglwlrqdo Vkdush udwlr lv
gluhfwo| uhodwhg wr wkh -2 lq wkh uhwxuq0iruhfdvwlqj uhjuhvvlrq1

Wkh ex|0dqg0krog Vkdush udwlr kdv ehhq derxw 318 rq dq dqqxdo edvlv lq X1V1
gdwd � Vwrfnv kdyh hduqhg dq dyhudjh uhwxuq ri derxw ;( ryhu Wuhdvxu| eloov/ zlwk
d vwdqgdug ghyldwlrq ri derxw 49( 1 Wdeoh 4 suhvhqwv d fdofxodwlrq ri wkh lqfuhdvhg
Vkdush udwlr rqh vkrxog eh deoh wr dfklhyh e| pdunhw wlplqj/ edvhg rq uhjuhvvlrqv
ri uhwxuqv rq glylghqg sulfh udwlrv1 +L xvh wkh uhjuhvvlrq hvwlpdwhv iurp Wdeoh 4 ri
�Qhz Idfwv lq Ilqdqfh1�,

Krul}rq & Dqqxdol}hg
+|hduv, U2 Vkdush udwlr
ex|)krog 318
4 314: 31:4
5 3159 31:5
6 316; 31:;
8 318< 31<8

Wdeoh 41 Pd{lpxp xqfrqglwlrqdo Vkdush udwlrv dydlodeoh iurp pdunhw0wlplqj
edvhg rq uhjuhvvlrqv ri ydoxh0zhljkwhg Q\VH lqgh{ uhwxuqv rq wkh glylghqg2sulfh
udwlr1 Wkh wdeoh uhsruwv dqqxdol}hg Vkdush udwlrv fruuhvsrqglqj wr hdfk -21
Wkh irupxod lv rW*

s
& '

t
f�D2 n-2*&*

s
��-2 dqg lv ghulyhg lq wkh Ds0

shqgl{1
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Dv lqglfdwhg e| wkh wdeoh/ pdunhw0wlplqj vkrxog eh d juhdw ehqh�w1 Kroglqj
frqvwdqw wkh sruwirolr yrodwlolw|/ pdunhw wlplqj vkrxog udlvh dyhudjh uhwxuqv e| derxw
528 dw dq dqqxdo krul}rq/ dqg doprvw grxeoh dyhudjh uhwxuqv dw d 8 |hdu krul}rq1

Rswlpdo Pdunhw Wlplqj= Dq Hxohu Htxdwlrq Dssurdfk

Eudqgw +4<<<, suhvhqwv d yhu| fohyhu zd| wr hvwlpdwh d pdunhw0wlplqj sruwirolr uxoh
zlwkrxw vroylqj d prgho1 Zkhuh vwdqgdug dvvhw sulflqj prghov �{ wkh frqvxpswlrq
ru zhdowk surfhvv dqg hvwlpdwh suhihuhqfh sdudphwhuv/ Eudqgw �{hv wkh suhihuhqfh
sdudphwhuv +dv rqh grhv lq d sruwirolr txhvwlrq, dqg hvwlpdwhv wkh sruwirolr ghflvlrq/
l1h1 hvwlpdwhv wkh rswlpdo frqvxpswlrq ru zhdowk surfhvv61 Wklv fdofxodwlrq lv yhu|
fohyhu ehfdxvh lw grhv qrw uhtxluh rqh wr vshfli| d vwdwlvwlfdo prgho iru wkh vwrfn
uhwxuqv +iru h{dpsoh/ d YDU ri uhwxuqv dqg g2s,/ dqg lw grhv qrw uhtxluh rqh wr vroyh
wkh hfrqrplf prgho1

Iljxuh 7 suhvhqwv rqh ri Eudqgw*v uhvxowv1 Wkh Iljxuh vkrzv wkh rswlpdo doorfdwlrq
wr vwrfnv dv d ixqfwlrq ri lqyhvwphqw krul}rq dqg ri wkh glylghqg sulfh udwlr/ zklfk
iruhfdvwv uhwxuqv1 Zh vhh d plog krul}rq h�hfw/ derxw lq olqh zlwk Eduehulv* uhvxowv ri
Iljxuh 6 zlwkrxw sdudphwhu xqfhuwdlqw|= orqjhu whup lqyhvwruv krog pruh vwrfnv1 Zh
dovr vhh d vwurqj pdunhw0wlplqj h�hfw1 Wkh iudfwlrq ri zhdowk lqyhvwhg lq vwrfnv ydulhv
e| derxw 533 shufhqwdjh srlqwv iru doo lqyhvwruv1 Iru h{dpsoh/ orqj0whup lqyhvwruv
ydu| iurp derxw :8( wr 558( ri zhdowk lqyhvwhg lq vwrfnv/

Rswlpdo Pdunhw Wlplqj= d Vroxwlrq

Fdpsehoo dqg Ylfhud +4<<<, dfwxdoo| fdofxodwh d vroxwlrq wr wkh rswlpdo pdunhw
wlplqj txhvwlrq1 Wkh| prgho lqyhvwruv zkr ghvluh olihwlph frqvxpswlrq7 udwkhu wkdq
sruwirolr uhwxuqv dw d �{hg krul}rq/ zklfk lv wkh uljkw zd| wr srvh wkh sureohp1 Wkh|
prgho wkh wlph0yduldwlrq lq h{shfwhg vwrfn uhwxuqv yld wkh vlpsoh yhfwru dxwruhjuhv0

6Wkh vwdqgdug �uvw0rughu frqglwlrq iru rswlpdo frqvxpswlrq dqg sruwirolr fkrlfh lv

H
�
+fw.4,

�� ]w.4

�
@ 3 +6,

zkhuh f ghqrwhv frqvxpswlrq/ ] ghqrwhv dq h{fhvv uhwxuq/ dqg � lv d suhihuhqfh sdudphwhu1 Zh
xvxdoo| wdnh gdwd rq f> ]> hvwlpdwh �/ dqg wkhq whvw zkhwkhu wkh frqglwlrq dfwxdoo| grhv krog dfurvv
dvvhwv1 Lq d sruwirolr sureohp krzhyhu/ zh nqrz wkh suhihuhqfh sdudphwhu �/ exw zh zdqw wr hvwlpdwh
wkh sruwirolr1 Iru h{dpsoh/ lq wkh vlpsohvw fdvh ri d rqh0shulrg lqyhvwphqw sureohp/ frqvxpswlrq
htxdov whuplqdo zhdowk fw.4 @ Zw.4 @ Zw �

�
�Ui . +4� �,Up

w.4

�
1 Htxdwlrq +6, wkhq ehfrphv

H
k�
�Ui . +4� �,Up

w.4

�
��

]w.4

l
@ 3= +7,

Eudqgw xvhv wklv frqglwlrq wr hvwlpdwh wkh sruwirolr doorfdwlrq �1 Kh h{whqgv wkh whfkqltxh wr pxo0
wlshulrg sureohpv dqg sureohpv lq zklfk wkh doorfdwlrq ghflvlrq ghshqgv rq d iruhfdvwlqj yduldeoh/
l1h1 pdunhw0wlplqj sureohpv1

7L1h1 Fdpsehoo dqg Ylfhud prgho lqyhvwru*v remhfwlyhv e| d xwlolw| ixqfwlrq pd{H
S

w �
wx+fw,

udwkhu wkdq d ghvluh iru zhdowk dw vrph sduwlfxodu gdwh pd{Hx+ZW ,=
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Iljxuh 7= Rswlpdo doorfdwlrq wr vwrfnv dv d ixqfwlrq ri krul}rq dqg glylghqg |lhog1 Vrxufh=
Eudqgw +4<<<,1

vlrq +4, rq glylghqg sulfh udwlrv1 Wkhlu lqyhvwruv olyh rqo| r� lqyhvwhg zhdowk/ dqg
kdyh qr oderu lqfrph ru oderu lqfrph ulvn1 Wkxv wkhlu lqyhvwruv duh srlvhg wr wdnh
dgydqwdjh ri exvlqhvv f|foh uhodwhg yduldwlrq lq h{shfwhg uhwxuqv1

Dv rqh pljkw h{shfw/ wkh rswlpdo lqyhvwphqw vwudwhj| wdnhv vwurqj dgydqwdjh
ri pdunhw wlplqj srvvlelolwlhv1 Iljxuh 8 uhsurgxfhv Fdpsehoo dqg Ylfhud*v rswlpdo
doorfdwlrq wr vwrfnv dv d ixqfwlrq ri wkh h{shfwhg uhwxuq/ iruhfdvw iurp g2s udwlrv yld
+4,1 D ulvn dyhuvlrq frh!flhqw ri 7 lpsolhv wkdw lqyhvwruv urxjko| zdqw wr eh ixoo|
lqyhvwhg lq vwrfnv dw wkh dyhudjh h{shfwhg h{fhvv uhwxuq ri 9(/ vr wklv lv d vhqvleoh
ulvn dyhuvlrq ydoxh wr frqvlghu1 Wkhq/ dv wkh g2s udwlr udqjhv iurp plqxv wzr wr soxv
rqh vwdqgdug ghyldwlrqv iurp lwv phdq/ wkhvh lqyhvwruv udqjh iurp 083( lq vwrfnv wr
553( lq vwrfnv1 Wklv lv djjuhvvlyh pdunhw wlplqj lqghhg$

Iljxuh 9 suhvhqwv wkh fdofxodwlrq lq d gl�huhqw zd|= lw jlyhv wkh rswlpdo doorfd0
wlrq wr vwrfnv ryhu wlph/ edvhg rq glylghqg0sulfh udwlr yduldwlrq ryhu wlph1 Wkh kljk
glylghqg2sulfh udwlrv ri wkh 4<83v vxjjhvw d vwurqj vwrfn srvlwlrq/ dqg wkdw vwurqj sr0
vlwlrq sur�wv iurp wkh kljk uhwxuqv ri wkh odwh 83v wr hduo| 93v1 Wkh orz g2s udwlrv ri
wkh 4<93v vxjjhvw d pxfk vpdoohu srvlwlrq lq vwrfnv/ dqg wklv vpdoohu srvlwlrq dyrlgv
wkh edg uhwxuqv ri wkh 4<:3v1 Wkh kljk g2s udwlrv ri wkh 4<:3v vxjjhvw vwurqj vwrfn
srvlwlrqv djdlq/ zklfk ehqh�w iurp wkh jrrg uhwxuq ri wkh 4<;3v> fxuuhqw xqsuhfh0
ghqwhg kljk sulfhv vxjjhvw wkh orzhvw vwrfn srvlwlrqv hyhu1 Wkh rswlpdo doorfdwlrq wr
vwrfnv djdlq ydulhv zlogo|/ iurp 3 +qrz, wr ryhu 633(1
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Iljxuh 8= Rswlpdo doorfdwlrq wr vwrfnv dv d ixqfwlrq ri wkh h{shfwhg uhwxuq lpsolhg iurp d
uhjuhvvlrq wkdw iruhfdvwv vwrfn uhwxuqv iurp glylghqg2sulfh udwlrv1 Wkh olqh h{whqgv iurp d
g2s udwlr wzr vwdqgdug ghyldwlrqv deryh lwv phdq +orz h{shfwhg uhwxuqv, wr rqh vwdqgdug
ghyldwlrq ehorz lwv phdq +kljk h{shfwhg uhwxuqv,1 Vrxufh= Fdpsehoo dqg Ylfhud +4<<<,1

Iljxuh 9= Rswlpdo doorfdwlrq wr vwrfnv ryhu wlph/ edvhg rq glylghqg2sulfh udwlr1
Vrxufh= Fdpsehoo dqg Ylfhud +4<<<,1

Fdpsehoo dqg Ylfhud*v fdofxodwlrqv duh li dq|wklqj frqvhuydwlyh frpsduhg wr rwk0
huv lq wklv olwhudwxuh1 Rwkhu fdofxodwlrqv/ xvlqj rwkhu xwlolw| ixqfwlrqv/ vroxwlrq whfk0
qltxhv dqg fdoleudwlrqv ri wkh iruhfdvwdelolw| surfhvv riwhq surgxfh hyhq pruh djjuhv0
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vlyh pdunhw wlplqj vwudwhjlhv1 Iru h{dpsoh/ Euhqqdq Vfkzduw} dqg Odjqdgr +4<<:,
pdnh d vlplodu fdofxodwlrq zlwk wzr dgglwlrqdo iruhfdvwlqj yduldeohv1 Wkh| uhsruw
+wkhlu �jxuh 9, pdunhw wlplqj vwudwhjlhv wkdw hvvhqwldoo| mxps edfn dqg iruwk eh0
wzhhq frqvwudlqwv dw 3( lq vwrfnv dqg 433( lq vwrfnv1

Fdpsehoo dqg Ylfhud suhvhqw dfklhyhg xwlolw| fdofxodwlrqv wkdw pluuru wkh ohvvrq
ri Wdeoh 4= idlolqj wr pdunhw0wlph lpsrvhv d odujh frvw1

Grxewv

Rqh pd| eh xqghuvwdqgdeo| uhoxfwdqw wr wdnh rq txlwh vxfk vwurqj pdunhw0wlplqj
srvlwlrqv dv lqglfdwhg e| Iljxuhv 8 dqg 9/ ru wr eholhyh wkh qhdu grxeolqj ri 8 |hdu
Vkdush udwlrv wkdw wkh vwurqj pdunhw wlplqj vwudwhjlhv jlyh lq Wdeoh 41 Lq sduwlfxodu/
rqh pljkw kdyh wurxeoh wdnlqj dgylfh wkdw zrxog kdyh srlqwhg rqh wr plvv prvw ri
wkh gudpdwlf uxqxs lq vwrfn ydoxhv ri wkh odwh <3*v$ Shukdsv/ udwkhu wkdq d idloxuh
ri qhuyh/ rqh*v uhoxfwdqfh uhyhdov wkdw wkh fdofxodwlrqv gr qrw |hw lqfoxgh lpsruwdqw
frqvlghudwlrqv dqg wkhuhiruh ryhuvwdwh wkh ghvludeoh dprxqw ri pdunhw wlplqj dqg lwv
ehqh�wv1

Iluvw/ wkh �xqfrqglwlrqdo Vkdush udwlr� dv uhsruwhg lq Wdeoh 4 iru +vd|, 8 |hdu
krul}rqv dqvzhuv wkh txhvwlrq= �Ryhu yhu| orqj shulrgv/ li dq lqyhvwru iroorzv wkh
ehvw srvvleoh pdunhw wlplqj vwudwhj|/ dqg hydoxdwhv klv sruwirolr edvhg rq 8 |hdu
uhwxuqv/ zkdw Vkdush udwlr grhv kh dfklhyh1� Wklv lv qrw �Jlyhq wrgd|*v g2s/ zkdw
lv wkh ehvw Vkdush udwlr |rx fdq dfklhyh iru wkh qh{w 8 |hduv e| iroorzlqj pdunhw0
wlplqj vljqdovB� Wkh odwwhu txhvwlrq fkdudfwhul}hv wkh uhwxuq glvwulexwlrq frqglwlrqdo
rq wrgd|*v g2s> wkh iruphu grhv qrw1 Wkh dqvzhu wr wkh odwwhu txhvwlrq lv kdughu wr
hydoxdwh/ lw ghshqgv rq wkh lqlwldo vljqdo +edg uljkw qrz/ vlqfh s2g udwlrv duh dw doo
wlph kljkv,/ dqg lv orzhu/ hvshfldoo| iru d vorz0prylqj vljqdo vxfk dv _*R1

Wr vhh wkh srlqw/ frqvlghu dq h{wuhph fdvh wkdw wkh g2s udwlr lv ghwhuplqhg lq gd|
4/ lv frqvwdqw wkhuhdiwhu/ dqg lqglfdwhv kljk ru orz uhwxuqv lq shushwxlw|1 Frqglwlrqdo
rq wkh g2s udwlr/ rqh fdqqrw pdunhw0wlph dw doo1 Exw vlqfh wkh lqyhvwru zloo lqyhvw
ohvv lq vwrfnv lq wkh orz0uhwxuq vwdwh dqg pruh lq wkh kljk0uhwxuq vwdwh/ kh zloo xq0
frqglwlrqdoo| pdunhw wlph +l1h1 dgmxvw klv sruwirolr edvhg rq gd| 4 lqirupdwlrq, dqg
wklv jlyhv klp d ehwwhu gdwh0}hur +xqfrqglwlrqdo, Vkdush udwlr wkdq kh zrxog rewdlq
e| �{lqj klv doorfdwlrq dw gdwh }hur1 Wklv idfw fdswxuhv rqhv* lqwxlwlrq wkdw wkhuh lv
d orw pruh prqh| wr eh pdgh iurp d 83( -2 dw d gdlo| krul}rq wkdq dw d 8 |hdu
krul}rq/ zkhuh wkh fdofxodwlrqv lq Wdeoh 4 duh qrw d�hfwhg e| wkh shuvlvwhqfh ri wkh
pdunhw wlplqj vljqdo1 Fdpsehoo dqg Ylfhud*v xwlolw| fdofxodwlrqv duh dovr edvhg rq
wkh xqfrqglwlrqdo glvwulexwlrq/ vr wkh rswlpdo ghjuhh dqg ehqh�w ri pdunhw wlplqj
pljkw eh ohvv/ frqglwlrqdo rq wkh revhuyhg g2s udwlr dw wkh �uvw gdwh1

Vhfrqg/ wkhuh duh jrrg vwdwlvwlfdo uhdvrqv wr wklqn wkdw wkh uhjuhvvlrqv ryhuvwdwh
wkh suhglfwdelolw| ri uhwxuqv1 Iljxuh 9 hpskdvl}hv rqh uhdvrq= wkh g2s udwlr vljqdo
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kdv rqo| furvvhg lwv phdq irxu wlphv lq wkh 83 |hduv ri srvwzdu klvwru|1 \rx kdyh wr
eh d yhu| sdwlhqw lqyhvwru wr sur�w iurp wklv wudglqj uxoh$ Dovr/ zh uhdoo| kdyh rqo| 7
srvwzdu gdwd srlqwv rq wkh skhqrphqrq1 Iru wklv uhdvrq wkh pdjqlwxgh dqg qdwxuh
ri g2s suhglfwdelolw| duh vwloo ghedwhg1

Wkh qdwxudo qh{w vwhs lv wr lqfoxgh wklv xqfhuwdlqw| lq wkh sruwirolr sureohp/ dv
zh glg deryh iru wkh fdvh ri lqghshqghqw uhwxuqv1 Zkloh wklv kdv qrw ehhq grqh
|hw lq d prgho zlwk Fdpsehoo dqg Ylfhud*v ohyho ri uhdolvp +dqg iru jrrg uhdvrqv �
Fdpsehoo dqg Ylfhud*v qrq0Ed|hvldq vroxwlrq lv douhdg| d whfkqlfdo wrxu gh irufh,/
Eduehulv +4<<<, pdnhv vxfk fdofxodwlrqv lq klv vlpsohu irupxodwlrq1 Kh xvhv d xwlolw|
ri whuplqdo zhdowk dqg qr lqwhuphgldwh wudglqj/ dqg kh irufhv wkh doorfdwlrq wr vwrfnv
wr eh ohvv wkdq 433(1

Iljxuh : suhvhqwv Eduehulv* uhvxowv81 Dv wkh �jxuh vkrzv/ xqfhuwdlqw| derxw wkh
sdudphwhuv ri wkh uhjuhvvlrq ri uhwxuqv rq g2s doprvw holplqdwhv wkh xvhixoqhvv ri
pdunhw wlplqj1
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Iljxuh := Shufhqwdjh doorfdwlrq wr vwrfnv dv d ixqfwlrq ri glylghqg2sulfh udwlr1 Wkh vrolg
olqh ljqruhv sdudphwhu xqfhuwdlqw|/ dv lq Fdpsehoo dqg Ylfhud +4<<<,1 Wkh gdvkhg olqh
lqfoxghv sdudphwhu xqfhuwdlqw| dv lq Eduehulv +4<<<,1 W lv wkh gdwd vdpsoh lq prqwkv/ D
jlyhv wkh ulvn dyhuvlrq frh!flhqw1

Wklug/ lw lv xqfrpiruwdeoh wr qrwh wkdw ixqgv uhwxuqv vwloo foxvwhu durxqg wkh +ex|0
dqg0krog, pdunhw Vkdush udwlr +vhh Iljxuh : ri �Qhz Idfwv lq Ilqdqfh�,1 Khuh lv d
phfkdqlfdo vwudwhj| wkdw vxssrvhgo| hduqv dyhudjh uhwxuqv wzlfh wkrvh ri wkh pdunhw
zlwk qr lqfuhdvh lq ulvn1 Li wkh vwudwhj| lv uhdo dqg lpsohphqwdeoh/ rqh pxvw dujxh
wkdw ixqgv vlpso| idlohg wr iroorz lw1 Pdunhw0wlplqj/ olnh ydoxh/ grhv uhtxluhv sdwlhqfh

8L wkdqn Qlfn Eduehulv iru surylglqj wklv �jxuh1 Zkloh lw lv qrw lq Eduehulv 4<<</ lw fdq eh
frqvwuxfwhg iurp uhvxowv jlyhq lq wkdw sdshu1
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dqg wkh zloolqjqhvv wr vx�hu d sruwirolr wkdw ghsduwv iurp wkh lqgh{lqj furzg1 Iru
h{dpsoh/ d pdunhw0wlphu iroorzlqj Fdpsehoo dqg Ylfhud*v uxohv lq Iljxuhv 8 dqg 9
zrxog kdyh plvvhg prvw ri wkh juhdw uxqxs lq vwrfnv ri wkh odvw ihz |hduv$ Ixqg
pdqdjhuv zkr glg wkdw duh qrz xqhpsor|hg1 Rq wkh rwkhu kdqg/ li dq hyhqwxdo fudvk
frphv/ wkh pdunhw wlphu zloo orrn zlvh1

Irxuwk/ dqg �qdoo|/ rqh*v uhoxfwdqfh wr wdnh vxfk vwurqj pdunhw wlplqj dgylfh
uh hfwv wkh lqhvfdsdeoh idfw wkdw |rx fdq*w jhw pruh uhwxuq zlwkrxw wdnlqj rq pruh/
ru gl�huhqw/ nlqgv ri ulvn1 D pdunhw wlphu pxvw ex| dw wkh erwwrp/ zkhq hyhu|rqh
hovh lv lq d sdqlf> kh pxvw vhoo dw wkh wrs +qrz, zkhq hyhu|rqh hovh lv ihholqj  xvk1
Klv sruwirolr zloo kdyh d juhdwhu phdq dqg yduldqfh ryhu yhu| orqj krul}rqv/ exw lw
zloo gr zhoo dqg edgo| dw yhu| gl�huhqw wlphv iurp hyhu|rqh hovh*v sruwirolr1 Kh zloo
riwhq xqghushuirup d ehqfkpdun1

61516 Khgjlqj ghpdqgv

Khgjlqj ghpdqgv duh d elw pruh vxewoh1 Li h{shfwhg uhwxuqv ydu| ryhu wlph/ lqyhvwruv
pd| zdqw wr krog dvvhwv wkdw surwhfw wkhp djdlqvw wklv ulvn1

Wkh hdvlhvw h{dpsoh lv d orqj0whup erqg1 Lpdjlqh dq lqyhvwru zkr zdqwv wr
plqlpl}h wkh ulvn ri klv sruwirolr whq |hduv rxw1 Li kh lqyhvwv lq dssduhqwo| vdih vkruw
whup ulvnohvv dvvhwv olnh wuhdvxu| eloov ru d prqh| pdunhw ixqg/ klv 43 |hdu uhwxuq lv
lq idfw txlwh ulvn|/ vlqfh lqwhuhvw udwhv fdq  xfwxdwh1 Wklv lqyhvwru vkrxog krog d 43
|hdu +uhdo/ glvfrxqw, erqg1 Lwv sulfh zloo  xfwxdwh d orw dv lqwhuhvw udwhv jr xs dqg
grzq/ exw lwv ydoxh lq 43 |hduv qhyhu fkdqjhv1

Dqrwkhu zd| ri orrnlqj dw wklv vlwxdwlrq lv wkdw/ li lqwhuhvw udwhv ghfolqh/ wkh sulfh
ri wkh 43 |hdu erqg zloo vn|urfnhw> lw zloo vn|urfnhw mxvw hqrxjk vr wkdw/ uhlqyhvwhg dw
wkh qhz orzhu udwhv/ lw surylghv wkh vdph 43 |hdu uhwxuq dv lw zrxog kdyh li lqwhuhvw
udwhv kdg qrw fkdqjhg1 Fkdqjhv lq wkh 43 |hdu erqg ydoxh khgjh wkh uhlqyhvwphqw
ulvn ri vkruw whup erqgv1 Li orwv ri lqyhvwruv zdqw wr vhfxuh wkh 43 |hdu ydoxh ri wkhlu
sruwirolrv/ wklv zloo udlvh ghpdqg iru 43 |hdu erqgv dqg orzhu wkhlu sulfhv1

D khgjlqj ghpdqg lv gl�huhqw iurp pdunhw wlplqj1 Pdunhw wlplqj dgguhvvhv
zkhwkhu |rx vkrxog fkdqjh |rxu doorfdwlrq wr vwrfnv ryhu wlph dv d vljqdo ri vxevh0
txhqw uhwxuqv ulvhv ru idoov1 Khgjlqj ghpdqgv dgguhvv zkhwkhu |rxu ryhudoo doorfdwlrq
wr vwrfnv/ ru wr vshfl�f sruwirolrv/ vkrxog eh kljkhu ru orzhu/ lqghshqghqw ri wkh ohyho
ri d vljqdo/ lq rughu wr surwhfw |rx djdlqvw uhlqyhvwphqw ulvn1

Lq jhqhudo/ wkh vl}h dqg vljq ri d khgjlqj ghpdqg ghshqgv rq ulvn dyhuvlrq dqg
krul}rq/ dqg wkxv zloo eh gl�huhqw iru gl�huhqw lqyhvwruv1 Li wkh lqyhvwru lv txlwh ulvn
dyhuvh � lq�qlwho| vr lq p| erqg h{dpsoh � kh zdqwv wr ex| dvvhwv zkrvh sulfhv jr
xs zkhq h{shfwhg uhwxuqv ghfolqh1 Exw dq lqyhvwru zkr lv qrw vr ulvn dyhuvh pljkw
zdqw wr ex| dvvhwv zkrvh sulfhv jr xs zkhq h{shfwhg uhwxuqv ulvh1 Li wkh lqyhvwru lv
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vlwwlqj durxqg zdlwlqj iru d jrrg wlph wr lqyhvw/ dqg lv zloolqj wr srxqfh rq jrrg
+kljk h{shfwhg uhwxuq, lqyhvwphqwv/ kh zrxog suhihu wkdw kh kdv d orw ri prqh| wr
lqyhvw zkhq wkh jrrg rssruwxqlw| frphv durxqg1 Lw wxuqv rxw wkdw wkh glylglqj olqh
lq wkh vwdqgdug +FUUD, prgho lv orjdulwkplf xwlolw| ru d ulvn dyhuvlrq frh!flhqw
ri 4 � frqvxphuv pruh ulvn dyhuvh wkdq wklv zdqw dvvhwv zkrvh sulfhv jr xs zkhq
h{shfwhg uhwxuqv ghfolqh/ dqg ylfh yhuvd1 Prvw lqyhvwruv duh xqgrxewhgo| pruh ulvn
dyhuvh wkdq wklv/ exw qrw qhfhvvdulo| doo lqyhvwruv1 Krul}rq pdwwhuv dv zhoo= d vkruw
krul}rq lqyhvwru fduhv qrwklqj derxw uhlqyhvwphqw ulvn dqg wkhuhiruh kdv }hur khgjlqj
ghpdqg1

Lq dgglwlrq/ wkh uhodwlrqvkls ehwzhhq sulfh dqg h{shfwhg uhwxuqv lv qrw vr vlp0
soh iru vwrfnv dv iru erqgv/ dqg pxvw eh hvwlpdwhg vwdwlvwlfdoo|1 Wkh suhglfwdelolw|
hylghqfh uhylhzhg deryh vxjjhvwv wkdw kljk vwrfn uhwxuqv suhvdjh orzhu vxevhtxhqw
uhwxuqv1 Kljk uhwxuqv gulyh xs S2G/ S2H/ dqg pdunhw2errn udwlrv/ doo ri zklfk kdyh
ehhq vwurqj vljqdov ri orzhu vxevhtxhqw uhwxuqv1 Wkhuhiruh/ vwrfnv duh d jrrg khgjh
djdlqvw wkhlu rzq uhlqyhvwphqw ulvn � wkh| dfw olnh wkh orqj0whup dvvhwv wkdw wkh|
duh1 Wklv frqvlghudwlrq udlvhv wkh dwwudfwlyhqhvv ri vwrfnv iru w|slfdo +ulvn dyhuvlrq
juhdwhu wkdq rqh, lqyhvwruv1 Suhflvho|/ li wkh wzr0ixqg dqdo|vlv ri Iljxuh 4 vxjjhvwhg
d fhuwdlq vsolw ehwzhhq vwrfnv dqg vkruw whup erqgv iru d jlyhq ohyho ri ulvn dyhuvlrq
dqg lqyhvwphqw krul}rq/ uhwxuq suhglfwdelolw|/ d orqj krul}rq dqg w|slfdo ulvn dyhuvlrq
juhdwhu wkdq rqh zloo uhvxow lq d kljkhu iudfwlrq ghyrwhg wr vwrfnv1 Djdlq/ h{dfwo|
krz pxfk pruh rqh vkrxog sxw lqwr vwrfnv yld wklv frqvlghudwlrq lv d wrxjk txhvwlrq1

+Lq wklv fdvh/ wkh khgjlqj ghpdqg uhgxfhv wr pxfk wkh vdph orjlf dv wkh krul}rq
h�hfwv ghvfulehg deryh1 Wkh pdunhw sruwirolr lv d jrrg khgjh djdlqvw lwv rzq uhlq0
yhvwphqw ulvn/ dqg vr lwv orqj0krul}rq yduldqfh lv ohvv wkdq lwv vkruw0krul}rq yduldqfh
zrxog vxjjhvw1 Pruh jhqhudoo|/ khgjlqj ghpdqgv fdq wlow d sruwirolr wrzdugv vwrfnv
zkrvh uhwxuqv ehwwhu suhglfw dqg khqfh ehwwhu khgjh wkh h{shfwhg uhwxuq rq wkh pdu0
nhw lqgh{/ exw wklv orqj0vwxglhg srvvlelolw| iurp Phuwrq 4<:4d/ 4<:4e kdv qrw |hw
ehhq lpsohphqwhg lq sudfwlfh1,

Fdpsehoo dqg Ylfhud*v fdofxodwlrqv dgguhvv wklv khgjlqj ghpdqg dv zhoo dv pdunhw0
wlplqj ghpdqg/ dqg Iljxuh 8 dovr looxvwudwhv wkh vwuhqjwk ri wkh khgjlqj ghpdqg iru
vwrfnv1 Fdpsehoo dqg Ylfhud*v lqyhvwruv zdqw wr krog doprvw 63( ri wkhlu zhdowk lq
vwrfnv hyhq li wkh h{shfwhg uhwxuq ri vwrfnv lv qr juhdwhu wkdq wkdw ri erqgv$ Devhqw
wkh khgjlqj prwlyh/ ri frxuvh/ wkh rswlpdo doorfdwlrq wr vwrfnv zrxog eh }hur zlwk qr
h{shfwhg uhwxuq suhplxp1 Doprvw d 5( qhjdwlyh vwrfn uhwxuq suhplxp lv qhfhvvdu|
wr glvvxdgh Fdpsehoo dqg Ylfhud*v lqyhvwruv iurp kroglqj vwrfnv1 Dw wkh dyhudjh
+urxjko| 9(, h{shfwhg uhwxuq/ ri wkh urxjko| 463( ri zhdowk wkdw wkh ulvn dyhuvlrq
7 lqyhvwruv zdqw wr doorfdwh wr vwrfnv/ qhduo| kdoi lv gxh wr khgjlqj ghpdqg1 Wkxv/
khgjlqj ghpdqgv fdq lpsruwdqwo| fkdqjh wkh doorfdwlrq wr vwrfnv$

Krzhyhu/ khgjlqj ghpdqg zrunv lq rssrvlwlrq wr wkh xvxdo h�hfwv ri ulvn dyhuvlrq1
Xvxdoo|/ ohvv ulvn dyhuvh shrsoh zdqw wr krog pruh vwrfnv1 Krzhyhu/ ohvv ulvn dyhuvh
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shrsoh kdyh orzhu ru hyhq qhjdwlyh khgjlqj ghpdqgv/ dv h{sodlqhg deryh1 Lw lv srvvleoh
wkdw khgjlqj ghpdqg h{dfwo| r�vhwv ulvn dyhuvlrq r�vhw/ hyhu|erg| krogv wkh vdph
phdq doorfdwlrq wr vwrfnv$ Wklv wxuqv rxw qrw wr eh wkh fdvh iru Fdpsehoo dqg Ylfhud*v
qxphulfdo fdoleudwlrq> ohvv ulvn dyhuvh shrsoh vwloo doorfdwh pruh wr vwrfnv rq dyhudjh1

616 Fkrrvlqj d ulvniuhh udwh

Wkh vlpsoh dqdo|vlv ri Iljxuh 4 ghvfulehv d sruwirolr frpsrvhg ri wkh pdunhw sruwirolr
dqg wkh ulvniuhh udwh1 Exw wkh �ulvniuhh� udwh lv qrw dv vlpsoh dv lw rqfh zdv hlwkhu1 Iru
d frqvxphu ru dq lqvwlwxwlrq9 zlwk d rqh0|hdu krul}rq/ rqh0|hdu erqgv duh �ulvniuhh/�
zkloh iru rqh zlwk d 43 |hdu krul}rq/ d whq |hdu }hur0frxsrq erqg lv �ulvniuhh1� Iru d
w|slfdo frqvxphu/ zkrvh remhfwlyh lv olihwlph frqvxpswlrq/ dq lqwhuhvw0rqo| vwuls +ru
uhdo ohyho dqqxlw|, lv lq idfw wkh �ulvniuhh udwh/� vlqfh lw surylghv d ulvnohvv frxsrq wkdw
fdq eh frqvxphg dw hdfk gdwh1 Fdpsehoo dqg Ylfhud +4<<;, hpskdvl}h wklv srlqw1
Wkxv/ wkh dssursuldwh erqg sruwirolr wr pl{ zlwk ulvn| vwrfnv lq wkh orjlf ri Iljxuh
4 lv qr orqjhu vr vlpsoh dv d vkruw whup prqh| pdunhw ixqg1

Ri frxuvh/ wkhvh frpphqwv uhihu wr uhdo ru lqgh{hg erqgv zklfk duh rqo| vwduwlqj
wr ehfrph hdvlo| dydlodeoh1 Zkhq rqo| qrplqdo erqgv duh dydlodeoh/ wkh �ulvniuhh�
lqyhvwphqw ghshqgv dgglwlrqdoo| rq krz pxfk lqwhuhvw udwh yduldelolw| lv gxh wr uhdo
udwhv yv1 qrplqdo udwhv1 Lq wkh h{wuhph fdvh/ li uhdo lqwhuhvw udwhv duh frqvwdqw dqg
qrplqdo lqwhuhvw udwhv ydu| zlwk lq dwlrq/ wkhq uroolqj ryhu vkruw whup qrplqdo erqgv
fduulhv ohvv orqj0whup uhdo ulvn wkdq kroglqj orqj0whup qrplqdo erqgv1 Lq wkh sdvw/
lq dwlrq zdv pxfk pruh yduldeoh wkdq uhdo lqwhuhvw udwhv lq wkh X1V1/ vr wkh idfw wkdw
sruwirolr dgylfh sdlg olwwoh dwwhqwlrq wr wkh dssursuldwh ulvn iuhh udwh pd| kdyh pdgh
vhqvh1 Zh vhhp wr eh hqwhulqj d shulrg lq zklfk lq dwlrq lv txlwh vwdeoh/ vr uhdo
lqwhuhvw udwh  xfwxdwlrqv pd| grplqdwh lqwhuhvw udwh pryhphqwv1 Lq wklv fdvh/ orqjhu
whup qrplqdo erqgv ehfrph pruh �ulvniuhh� iru orqj0whup lqyhvwruv/ dqg lq dwlrq0
lqgh{hg erqgv rshq xs wkh lvvxh lq dq| fdvh1 Rqfh djdlq/ qhz idfwv duh rshqlqj xs
qhz fkdoohqjhv dqg rssruwxqlwlhv iru sruwirolr irupdwlrq1

7 Zduqlqjv

Wkh dgylfh ri wkh qhz sruwirolr wkhru| lv dooxulqj dqg fdq mxvwli| doo vruwv ri lqwhu0
hvwlqj qhz sruwirolr dssurdfkhv1 Krzhyhu/ wkhuh duh vhyhudo lpsruwdqw txdol�fdwlrqv
wkdw vkrxog whpshu rqh*v hqwkxvldvp/ dqg wkdw vkdgh sruwirolr dgylfh edfn wr wkh

9Ri frxuvh/ lq wkhru|/ �lqvwlwxwlrqv� dv vxfk vkrxogq*w kdyh suhihuhqfhv/ dv wkhlu vwrfnkroghuv
ru uhvlgxdo fodlpdqwv fdq xqzlqg dq| sruwirolr ghflvlrqv wkh| pdnh�wklv lv wkh idprxv Prgljoldql0
Ploohu wkhruhp1 Lq sudfwlfh/ lqvwlwxwlrqv riwhq pdnh sruwirolr ghflvlrqv dv li wkh| zhuh lqglylgxdov/
dqg shrsoh sxuyh|lqj sruwirolr dgylfh zloo uxq lq wr pdq| vxfk lqvwlwxwlrqv1
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714 Wkh dyhudjh lqyhvwru krogv wkh pdunhw

Wkh sruwirolr wkhru| wkdw L kdyh vxuyh|hg vr idu dvnv/ jlyhq pxowlsoh idfwruv ru wlph0
ydu|lqj lqyhvwphqw rssruwxqlwlhv/ krz vkrxog dq lqyhvwru zkr grhv qrw fduh derxw
wkhvh h{wud ulvnv sur�w iurp wkhpB Wklv pd| uhvxow iurp lqwhoohfwxdo kdelw/ dv wkh
sdvw juhdw vxffhvvhv ri sruwirolr wkhru| dgguhvvhg vxfk lqyhvwruv/ ru lw pd| frph
iurp h{shulhqfh lq wkh prqh| pdqdjhphqw lqgxvwu|/ zkhuh glvwuhvvlqjo| ihz lqyhvwruv
dvn derxw dgglwlrqdo vrxufhv ri ulvn wkdw pxowlidfwru prghov dqg suhglfwdeoh uhwxuqv
vxjjhvw vkrxog eh d pdmru frqfhuq1

Zh pxvw uhphpehu/ krzhyhu/ wkdw wkh dyhudjh lqyhvwru pxvw krog wkh pdunhw sruw0
irolr1 Wkxv/ pxowlsoh idfwruv dqg suhglfwdelolw| fdqqrw kdyh dq| sruwirolr lpsolfdwlrqv
iru wkh dyhudjh lqyhvwru1 Lq dgglwlrq/ iru hyhu| lqyhvwru zkr vkrxog iroorz d ydoxh0wlow
ru pdunhw0wlph/ wdnlqj dgydqwdjh ri wkh h{wud uhwxuqv wkdw h{srvxuh wr wkrvh ulvnv
eulqjv/ wkhuh pxvw eh dq lqyhvwru zkr vkrxog iroorz wkh h{dfw rssrvlwh dgylfh1 Kh
vkrxog iroorz d jurzwk wlow ru vhoo vwrfnv dw wkh erwwrp dqg ex| dw wkh wrs/ ehfdxvh
kh lv xqxvxdoo| h{srvhg wr ru dyhuvh wr wkh ulvnv ri wkrvh vwudwhjlhv lq klv exvlqhvv
ru mre1 Kh nqrzv wkdw kh sd|v d suhplxp iru qrw kroglqj wkrvh ulvnv/ exw udwlrqdoo|
fkrrvhv wr gr vr mxvw dv |rx sd| d suhplxp iru krph lqvxudqfh1 Li qrw/ li hyhu|rqh
wulhg wr pdunhw0wlph ru ex| ydoxh vwrfnv/ wkh skhqrphqd zrxog glvdsshdu dqg wkh
FDSP/ udqgrp zdon zruog zrxog uhhphujh1

Djdlq/ S2G/ S2H/ hwf1 iruhfdvw uhwxuqv/ li wkh| gr/ ehfdxvh wkh dyhudjh lqyhvwru
lv xqzloolqj wr iroorz wkh pdunhw wlplqj vwudwhj| dqg ex| pruh vwrfnv zkhq sulfhv
duh orz1 Wkh vwudwhj| fdq rqo| zrun li lw lqyroyhv ex|lqj vwrfnv zkhq qrerg| hovh
zdqwv wkhp> diwhu fudvkhv/ lq wkh ghswkv ri uhfhvvlrqv/ lq wlphv ri �qdqfldo sdqlf> dqg
vhoolqj wkhp lq errpv +olnh qrz, zkhq hyhu|rqh hovh vhhpv wr sxw pruh dqg pruh
lqwr vwrfnv ghvslwh yhu| kljk ydoxdwlrqv1 �Ydoxh� dqg �vpdoo fds� dqrpdolhv fdq
rqo| zrun li wkh dyhudjh lqyhvwru lv ohhu| derxw ex|lqj ��qdqfldoo| glvwuhvvhg� dqg
looltxlg vwrfnv1 Sruwirolr dgylfh wr iroorz wkhvh vwudwhjlhv pxvw idoo rq ghdi hduv iru
wkh dyhudjh lqyhvwru/ dqg d odujh fodvv ri lqyhvwruv pxvw zdqw wr khdg lq h{dfwo| wkh
rwkhu gluhfwlrq> li qrw/ wkh vwudwhjlhv fdq*w zrun1

\rx fdq vhh d vrfldo ixqfwlrq lq doo wklv= wkh vwrfn pdunhw dfwv dv d elj lqvxudqfh
pdunhw1 E| fkdqjlqj zhljkwv lq +vd|, uhfhvvlrq0vhqvlwlyh vwrfnv/ shrsoh zkrvh lqfrphv
duh sduwlfxoduo| kxuw e| uhfhvvlrqv fdq sxufkdvh lqvxudqfh djdlqvw wkdw orvv iurp
shrsoh zkrvh lqfrphv duh qrw kxuw e| uhfhvvlrqv1 Wkh| sd| d suhplxp wr gr vr/
zklfk lv zkdw jhwv wkh lqyhvwruv wr wdnh rq wkh uhfhvvlrq0uhodwhg ulvn1

Wkh txdqwlwdwlyh sruwirolr dgylfh lv doo dlphg dw wkh surylghuv ri lqvxudqfh/ zklfk
pd| pdnh vhqvh li wkh surylghuv duh odujh zhdowk| lqyhvwruv ru lqvwlwxwlrqv1 Exw iru
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hdfk surylghu wkhuh pxvw eh d sxufkdvhu ri lqvxudqfh/ dqg klv sruwirolr pxvw wdnh rq
wkh rssrvlwh fkdudfwhulvwlfv1 Wkh dgylfh wr �eh d surylghu ri lqvxudqfh� fdqqrw krog
iru hyhu|rqh1

715 Duh wkh h�hfwv uhdo ru ehkdylrudo/ dqg zloo wkh| odvwB

L kdyh hpskdvl}hg d ylhz wkdw wkh dyhudjh uhwxuqv iurp pxowlidfwru ru pdunhw0wlplqj
vwudwhjlhv duh hduqhg ehfdxvh lq iroorzlqj wkhp/ dq lqyhvwru wdnhv rq d uhdo ulvn wkdw
rwkhuv duh dq{lrxv qrw wr krog1 Wklv sursrvlwlrq lv vwloo ghedwhg iru pdq| vwudwhjlhv
wkdw vhhp wr jlyh kljk dyhudjh uhwxuqv1 Urxjko| kdoi ri wkh dfdghplf vwxglhv wkdw
grfxphqw vxfk vwudwhjlhv lqwhusuhw wkhp dv L kdyh/ zkloh wkh rwkhu kdoi lqwhusuhw wkhp
dv hylghqfh wkdw lqyhvwruv duh v|vwhpdwlfdoo| luudwlrqdo1

Iru h{dpsoh/ L kdyh iroorzhg Idpd dqg Iuhqfk*v lqwhusuhwdwlrq ri wkh �ydoxh h�hfw�
wkdw lw h{srvhv wkh lqyhvwru wr v|vwhpdwlf ulvnv dvvrfldwhg zlwk hfrqrp|zlgh �qdqfldo
glvwuhvv1 Krzhyhu/ dxwkruv vxfk dv Odnrqlvkrn/ Vkohlihu dqg Ylvkq| +4<<7, lqwhusuhw
wkh vdph idfwv dv hylghqfh iru luudwlrqdolw|= lqyhvwruv  rfn wr srsxodu vwrfnv/ dqg dzd|
iurp xqsrsxodu vwrfnv1 Wkh sulfhv ri wkh xqsrsxodu vwrfnv duh ghsuhvvhg/ dqg wkhlu
dyhudjh uhwxuqv duh kljkhu dv wkh idg vorzo| idghv1 Idpd dqg Iuhqfk srlqw rxw wkdw
wkh ehkdylrudo ylhz fdqqrw hdvlo| dffrxqw iru wkh frpryhphqw ri ydoxh vwrfnv> wkh
ehkdylrudo fdps srlqwv rxw wkdw wkh ixqgdphqwdo ulvn idfwru lv vwloo qrw ghwhuplqhg1

Vlploduo|/ wkh suhglfwdelolw| ri vwrfn uhwxuqv ryhu wlph lv lqwhusuhwhg dv zdyhv ri
luudwlrqdo h{xehudqfh dqg shvvlplvp dv riwhq dv lw lv lqwhusuhwhg dv wlph0ydu|lqj/
exvlqhvv f|foh uhodwhg ulvn ru ulvn dyhuvlrq1 Wkrvh zkr dgyrfdwh dq hfrqrplf lq0
whusuhwdwlrq srlqw wr wkh dvvrfldwlrq zlwk exvlqhvv f|fohv +Idpd dqg Iuhqfk 4<;<,/
dqg wr vrph vxffhvv iru h{solflw prghov ri wklv dvvrfldwlrq +Fdpsehoo dqg Frfkudqh
4<<< iru h{dpsoh,> luudwlrqdo lqwhusuhwhuv srlqw wr wkh idfw wkdw wkh prghov duh dv |hw
lpshuihfw1

Zkloh wklv ghedwh lv hqwhuwdlqlqj/ krz grhv lw d�hfw d sudfwlfdo shuvrq pdnlqj d
sruwirolr ghflvlrqB Dw d prvw edvlf ohyho zh grq*w kdyh wr wdnh d vwdqg rq zkhwkhu dq
dyhudjh uhwxuq lv gxh wr uhdo ulvn ru luudwlrqdolw| lq pdnlqj sruwirolr ghflvlrqv1 Li lw*v
wkhuh/ dqg li |rx duh qrw h{srvhg wr wkh ulvn lw uhsuhvhqwv/ lw grhv qrw pdwwhu zkhwkhu
hyhu|rqh hovh lv vk|lqj dzd| iurp kroglqj lw/ dqg wkxv gulylqj xs lwv uhwxuq/ gxh wr d
uhdo ulvn idfwru ru gxh wr vrph luudwlrqdo ihdu1

D sruwirolr sureohp lv hfrqrplfdoo| lghqwlfdo wr wkh vkrsslqj sureohp � zkdw
vkrxog |rx ex| dw wkh jurfhu| vwruhB Wr dqvzhu wkdw txhvwlrq/ |rx rqo| kdyh wr nqrz
krz |rx ihho derxw ydulrxv irrgv dqg zkdw wkhlu sulfhv duh1 \rx grq*w qhhg wr nqrz
zkhwkhu d vdoh rq wrpdwrhv uhsuhvhqwv d �uhdo� idfwru olnh jrrg zhdwkhu lq wrpdwr
jurzlqj duhdv/ ru zkhwkhu lw uhsuhvhqwv �luudwlrqdo� ru �lqh!flhqw� rxwfrph/ d vxgghq
idg wkdw shrsoh grq*w ex| wrpdwrhv dq|pruh1
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Zloo wkh| odvwB

\rx gr kdyh wr �jxuh rxw zkhwkhu dq lqyhvwphqw rssruwxqlw| wkdw glg zhoo lq wkh
sdvw zloo frqwlqxh wr gr zhoo lq wkh ixwxuh/ dqg wkh txhvwlrq zkhwkhu d kljk dyhudjh
uhwxuq frphv iurp d uhdo ru luudwlrqdo dyhuvlrq wr ulvn grhv ehdu rq wklv txhvwlrq1

41 Uhdo1 Li lw lv uhdo/ lw lv prvw olnho| wr shuvlvw1 Li d kljk dyhudjh uhwxuq frphv h{sr0
vxuh wr ulvn/ zhoo xqghuvwrrg dqg zlgho| vkduhg/ wkdw phdqv doo lqyhvwruv xqghuvwdqg
wkh rssruwxqlw| exw vkulqn iurp lw1 D krugh ri lqyhvwphqw dgylvhuv dgyhuwlvlqj wkh
rssruwxqlw| zloo fkdqjh qrerg|*v sruwirolr ghflvlrqv/ dqg khqfh wkh dyhudjh uhwxuqv
zloo uhpdlq1

51 Luudwlrqdo1 Li lw lv wuxo| luudwlrqdo/ ru d pdunhw lqh!flhqf|/ lw lv ohdvw olnho|
wr shuvlvw1 Li d kljk dyhudjh uhwxuq vwudwhj| lqyroyhv qr h{wud h{srvxuh wr ulvn/ dqg
lv hdv| wr lpsohphqw +grhv qrw uhtxluh odujh wudqvdfwlrqv frvwv, wkdw phdqv wkdw wkh
dyhudjh lqyhvwru lpphgldwho| zdqwv wr lqyhvw zkhq kh khduv ri wkh rssruwxqlw|1 Qhzv
wudyhov txlfno|/ lqyhvwruv txlfno| lqyhvw/ dqg vxfk rssruwxqlwlhv zloo ydqlvk txlfno|1

61 Ehkdylrudo1 Uhfhqw zrun lq �ehkdylrudo� �qdqfh/ L wklqn/ wulhv wr grfxphqw
d zd| wkdw �luudwlrqdo� skhqrphqd fdq shuvlvw lq wkh idfh ri wkh deryh orjlf1 Li
dq lqh!flhqf| fruuhvsrqgv wr d ixqgdphqwdo/ grfxphqwhg/ ghhso| iruphg dvshfw ri
sv|fkrorj|/ wkhq wkh dyhudjh lqyhvwru zloo qrw lpphgldwho| srxqfh rq wkh vwudwhj|
wkh plqxwh kh khduv ri lw/ dqg wkh skhqrphqrq pd| odvw1 GhErqgw dqg Wkdohu +4<;8,/
Gdqlho/ Kluvkohlihu dqg Vxeudkpdq|dp +4<<;, hpskdvl}h wklv ylhz1

Iru h{dpsoh/ prvw shrsoh v|vwhpdwlfdoo| ryhuhvwlpdwh wkh suredelolw| ri dlusodqhv
fudvklqj/ dqg pdnh v|vwhpdwlf zurqj ghflvlrqv uhvxowlqj iurp wklv eholhi/ vxfk dv
fkrrvlqj wr gulyh lqvwhdg1 Qr dprxqw ri vwdwlvwlfv fkdqjhv wklv ylhz/ lq idfw prvw
shrsoh uhdglo| dgplw wkdw d ihdu ri  |lqj lv �luudwlrqdo� � exw shuvlvw lq lw dq|zd|1
Li dq dvvhw sulflqj dqrpdo| uhvxowv iurp vxfk d ghhs0vhdwhg shufhswlrqv ri ulvn/ wkhq
lw frxog lq idfw shuvlvw1

71 Lqvwlwxwlrqdo> qduurzo| khog ulvnv1 Wkh prvw olnho| dqdo|vlv ri kljk dyhudjh
uhwxuq rssruwxqlwlhv/ lq p| rslqlrq/ lv wkh ohdvw vwuhvvhg lq dfdghplf dqdo|vlv/ dqg
ohdgv wr d ylhz ri prghudwh shuvlvwhqfh1

Wkh fohduhvw h{dpsoh duh wkh fdwdvwurskh lqvxudqfh hqkdqfhg erqgv1 Wkhvh erqgv
sd| zhoo lq qrupdo wlphv/ exw hlwkhu sduw ri wkh sulqflsdo ru lqwhuhvw lv sohgjhg djdlqvw
d wudqfkh ri d surshuw| uhlqvxudqfh frqwudfw1 Wkxv/ wkh erqgv surplvh dq dyhudjh
uhwxuq ri 43053( +ghshqglqj rq rqh*v ylhz ri wkh fkdqfh ri kxuulfdqhv,> wkh| orvh
prqh| zkhq wkhuh lv d kxuulfdqh/ exw wkh ulvn ri kxuulfdqh gdpdjh lv xqfruuhodwhg
zlwk dq|wklqj hovh1 Fxuuhqwo|/ wkhvh ulvnv duh qduurzo| khog1 Ehiruh wkh lqwurgxfwlrq
ri fdwdvwurskh erqgv/ wkhuh zdv qr hdv| zd| iru wkh dyhudjh lqyhvwru ru ixqg frxog
sduwlflsdwh lq wklv dwwudfwlyh rssruwxqlw|1 Dv pruh dqg pruh lqyhvwruv dqg ixqgv
krog wkhvh vhfxulwlhv/ wkh sulfhv zloo ulvh dqg dyhudjh uhwxuqv zloo idoo1 Rqfh wkh ulvnv
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duh zlgho| vkduhg/ hyhu| lqyhvwru +dw ohdvw wkrvh qrw orfdwhg lq kxuulfdqh0surqh duhdv,
zloo krog d olwwoh elw ri wkh ulvn dqg wkh kljk dyhudjh uhwxuqv zloo kdyh ydqlvkhg1

Qrwlfh wkh lqjuhglhqwv= wkh ulvn lv qduurzo| vkduhg> wkh kljk dyhudjh uhwxuqv rqo|
glvdsshdu zkhq wkh ulvn lv zlgho| vkduhg +lw fdqqrw eh �duelwudjhg dzd|� e| d ihz
vdyy| lqyhvwruv,> dqg dq lqvwlwxwlrqdo fkdqjh +wkh lqwurgxfwlrq/ sdfndjlqj dqg pdu0
nhwlqj ri fdwdvwurskh0olqnhg erqgv, lv uhtxluhg ehiruh lw doo fdq kdsshq1

Wkh irup ri wkh lqvwlwxwlrqdo fkdqjh uhtxluhg wkrxjkw dqg h{shulphqwdwlrq1 Fdwdv0
wurskh rswlrqv zhuh lqwurgxfhg rq wkh FERW orqj ehiruh wkh fdwdvwurskh erqgv/ exw
pdq| ixqgv dqg lqyhvwruv gr qrw sduwlflsdwh lq rswlrqv pdunhwv1 Zkloh wklv nlqg ri
vhfxulw| zrxog eh xvhixo li wkh dqrpdo| zhuh wkh nlqg wkdw zrxog eh holplqdwhg e|
vdyy| wudghuv +rswlrqv duh yhu| jrrg ghylfhv iru ohwwlqj shrsoh wudgh rq lqirupdwlrq,/
wklv dqrpdo| uhtxluhv d zlgh vkdulqj ri wkh ulvn1

Wklv vwru| jlyhv d sodxvleoh lqwhusuhwdwlrq ri pdq| ri wkh dqrpdolhv L grfxphqwhg
deryh1 Vpdoo0fds vwrfnv zhuh irxqg lq derxw 4<:< wr surylgh kljkhu uhwxuqv wkdq
wkh pdunhw +q, ulvn1 \hw dw wkdw wlph/ prvw ixqgv glg qrw lqyhvw lq vxfk vwrfnv/ dqg
lqglylgxdo lqyhvwruv zrxog kdyh kdg d kdug wlph iruplqj d sruwirolr ri vpdoo 0 fds
vwrfnv zlwkrxw orvlqj doo wkh ehqh�wv lq wkh yhu| looltxlg pdunhwv iru wkhvh vwrfnv1
Wkh ulvnv zhuh qduurzo| khog1 Diwhu wkh srsxodul}dwlrq ri wkh vpdoo0fds h�hfw/ pdq|
vpdoo0fds ixqgv zhuh vwduwhg1 Wkhvh doorz lqyhvwruv wr hdvlo| krog vxfk vwrfnv/ dqg
prvw ixqg idplolhv qrz ihdwxuh d vpdoo0fds vw|oh ixqg1 Dv wkh ulvn kdv ehhq pruh
zlgho| vkduhg/ wkh dyhudjh uhwxuqv vhhp wr kdyh idoohq1

Wkh ydoxh h�hfw pd| eh dphqdeoh wr d vlplodu lqwhusuhwdwlrq1 Ehiruh derxw 4<<3/
dv zh kdyh vhhq/ ihz ixqgv dfwxdoo| iroorzhg wkh vwudwhj| wkdw jlyhv kljk uhwxuqv ri
ex|lqj uhdoo| glvwuhvvhg vwrfnv ru vkruwlqj wkh srsxodu �jurzwk� vwrfnv1 Lw zrxog eh
d gl!fxow vwudwhj| iru dq lqglylgxdo lqyhvwru wr iroorz/ uhtxlulqj frxudjh dqg iuhtxhqw
wudglqj ri vpdoo looltxlg vwrfnv1 Qrz wkdw wkh h�hfw lv fohdu/ ydoxh ixqgv kdyh hphujhg
wkdw uhdoo| gr iroorz wkh vwudwhj|/ dqg wkh dyhudjh lqyhvwru fdq hdvlo| lqfoxgh d ydoxh
wlow lq klv 734 +n, sodq1 Wkh ulvn lv ehfrplqj zlgho| vkduhg/ dqg lwv dyhudjh uhwxuq
pd| idoo dv zhoo1

Hyhq uhwxuqv rq wkh vwrfn pdunhw dv d zkroh +wkh �htxlw| suhplxp�, pd| iroorz
wkh vdph vwru|/ vlqfh sduwlflsdwlrq kdv lqfuhdvhg d juhdw ghdo wkurxjk wkh lqyhqwlrq
ri lqgh{ ixqgv/ orz0frpplvvlrq eurnhudjhv dqg wd{0vkhowhuhg uhwluhphqw sodqv1

Wklv vwru| grhv qrw phdq wkdw wkh dyhudjh uhwxuqv fruuhvsrqglqj wr vxfk ulvnv
zloo ydqlvk1 Wkh| zloo ghfolqh krzhyhu/ xqwlo zh kdyh hvwdeolvkhg dq htxloleulxp dv
ghvfulehg lq &4> rqh lq zklfk hyhu| lqyhvwru kdv erxjkw dv pxfk ri wkh ulvn dv kh
olnhv1 Lq wklv vwru|/ rqh zrxog h{shfw d odujh uhwxuq dv lqyhvwruv glvfryhu hdfk vwudwhj|
dqg elg sulfhv xs wr wkhlu htxloleulxp ohyhov1 Wklv pd| dffrxqw iru vrph ri wkh vxffhvv
ri vpdoo dqg ydoxh vwrfnv iru wkh 43 |hduv ru vr mxvw suhfhhglqj dfdghplf sxeolfdwlrq/
dqg iru vrph ri wkh vwxqqlqj vxffhvv ri wkh ryhudoo pdunhw lq uhfhqw |hduv1
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Lqfrqvlvwhqw dgylfh

Xqiruwxqdwho|/ wkh dujxphqwv wkdw d idfwru zloo shuvlvw duh lqfrqvlvwhqw zlwk dj0
juhvvlyh sruwirolr dgylfh1

41 Li wkh ulvn lv uhdo/ wkh sruwirolr dgylfh fdqqrw dsso| exw wr kdoi ri d plqxvfxoh
iudfwlrq ri lqyhvwruv1 Wkh dyhudjh lqyhvwru lv h{srvhg wr wkh ulvn> kh nqrzv derxw
lw exw fkrrvhv wr krog wkh pdunhw sruwirolr dq|zd| ehfdxvh wkh h{wud uhwxuq h{dfwo|
frpshqvdwhv iru wkh h{wud ulvn1 Iru hyhu| lqyhvwru zkr vkrxog zdqw pruh ri wkh ulvn/
wkhuh pxvw eh dqrwkhu zkr zdqwv ohvv1 Wkxv/ wkh dgylfh wr ordg xs rq vpdoo0fds/
ydoxh/ ru pdunhw0wlplqj ru rwkhu kljk uhwxuq vwudwhjlhv fdq rqo| dsso| wr dw prvw
kdoi ri wkh lqyhvwruv1 Dgglwlrqdoo|/ li pruh wkdq d plqxvfxoh iudfwlrq ri lqyhvwruv +rq
hlwkhu vlgh, duh qrw douhdg| dw wkhlu ehvw doorfdwlrqv douhdg|/ wkhq wkh pdunhw kdv qrw
uhdfkhg htxloleulxp dqg wkh suhpld zloo fkdqjh1

51 Li wkh ulvn lv luudwlrqdo/ wkhq e| wkh wlph |rx dqg L nqrz derxw lw/ lw*v jrqh1
Dq h{shfwhg uhwxuq fruuhvsrqglqj wr dq luudwlrqdo ulvn suhplxp kdv wkh vwurqjhvw
sruwirolr lpsolfdwlrqv � hyhu|rqh vkrxog gr lw � exw wkh vkruwhvw olihwlph1 Wkxv/ wklv
ylhz lv dovr lqfrqvlvwhqw zlwk wkh zlghvsuhdg xvhixoqhvv ri sruwirolr dgylfh1

61 Li wkh dyhudjh uhwxuq frphv iurp d ehkdylrudo dyhuvlrq wr ulvn/ lw lv mxvw dv
lqfrqvlvwhqw zlwk zlghvsuhdg sruwirolr dgylfh dv li zhuh uhdo1 Zh fdq*w doo eh ohvv
ehkdylrudo wkdq dyhudjh/ mxvw dv zh doo fdq*w eh ohvv h{srvhg wr d ulvn wkdq dyhudjh1
Wkh zkroh dujxphqw iru ehkdylrudo shuvlvwhqfh lv wkdw wkh dyhudjh lqyhvwru zrxog
qrw fkdqjh klv sruwirolr/ ehfdxvh wkh ulvn uxqv lqwr ixqgdphqwdo zd|v wkdw kxpdqv
shufhlyh ulvnv � mxvw dv wkh dyhudjh wudyhohu grhv qrw txlfno| dgmxvw klv wudyholqj
ehkdylru wr ihdu wkh fde ulgh rxw wr wkh dlusruw pruh wkdq wkh  ljkw1

Wkh dgylfh pxvw djdlq eh xvhohvv wr wkh ydvw pdmrulw| ri lqyhvwruv1 Li prvw
shrsoh/ rq vhhlqj wkh vwudwhj|/ fdq eh shuvxdghg wr dfw gl�huhqwo| dqg ex|/ wkhq lw*v
dq luudwlrqdo ulvn +w|sh 5, dqg zloo glvdsshdu1 Li lw lv ehkdylrudo dqg zloo shuvlvw/ wkhq
wklv qhfhvvdulo| frphv iurp wkh idfw wkdw yhu| ihz shrsoh zloo iroorz wkh sruwirolr
dgylfh$ Lw*v jrrg vdohvpdqvkls wr dvvxuh hdfk folhqw wkdw kh lv rqh ri wkh ihz wuxo|
vpduw shrsoh zkr fdq wdnh dgydqwdjh ri d vwudwhj| wkdw hyhu|rqh hovh lv wrr gxpe wr
iroorz/ exw zh*uh qrw khuh wr vwxg| wkh  dwwhu| ri vdohvshrsoh1

71 Li wkh dyhudjh uhwxuq frphv iurp d qduurzo| khog ulvn/ zh kdyh wr dvn zkdw lq0
vwlwxwlrqdo eduulhuv nhsw lqyhvwruv iurp vkdulqj wklv ulvn pruh zlgho|1 Vlpsoh sruwirolr
dgylfh pd| khos d elw � prvw lqyhvwruv glg qrw/ dqg pdq| vwloo gr qrw dssuhfldwh wkh
ulvn2uhwxuq dgydqwdjhv ri vwrfnv lq jhqhudo/ vpdoo �upv/ ydoxh �upv/ pdunhw wlplqj
vwudwhjlhv dqg djjuhvvlyh oltxlglw| wudghv1 Exw e| dqg odujh/ d ulvn olnh wklv qhhgv
sdfndjlqj/ vhfxulwl}lqj dqg pdunhwlqj pruh wkdq dgylfh1 Wkhq wkhuh zloo eh d shulrg
ri kljk dyhudjh uhwxuqv wr wkh hduo| lqyhvwruv/ iroorzhg e| orzhu uhwxuqv/ exw vwloo
frpprglwl}dwlrq ri wkh surgxfw zlwk ihhv iru wkh lqwhuphgldulhv1
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Zkdw*v uhdo � hfrqrplf orjlf

Wkh lvvxh ri zk| wkh ulvn jlyhv |rx dyhudjh uhwxuq suhplxp lv dovr lpsruwdqw wr
ghflgh zkhwkhu wkh rssruwxqlw| lv uhdoo| wkhuh1 Dodv/ vwrfnv +dqg g|qdplf sruwirolr
vwudwhjlhv, grq*w fduu| �dyhudjh uhwxuq� odehov txlwh dv fohduo| dv jurfhu| sulfh odehov1
Wkhuh duh pdq| vwdwlvwlfdo dqrpdolhv wkdw ydqlvk txlfno| rxw ri vdpsoh1 Wkh ydvw
pdmrulw| ri whfkqlfdo wudglqj uxohv/ vhdvrqdo dqrpdolhv/ dqg pdq| wrr0jrrg0wr0eh wuxh
vwudwhjlhv vslw rxw ri eodfn er{hv idoo lq wklv fdwhjru|1 Iljxulqj rxw zk| d vwudwhj|
fduulhv d kljk dyhudjh uhwxuq lv rqh ri wkh ehvw zd|v wr hqvxuh wkdw wkh kljk dyhudjh
uhwxuq lv uhdoo| wkhuh lq wkh �uvw sodfh1 Dq|wklqj wkdw lv jrlqj wr zrun kdv d uhdo
hfrqrplf ixqfwlrq1 D vwru| vxfk dv �L grq*w fduh pxfk derxw uhfhvvlrqv> wkh dyhudjh
lqyhvwru grhv> khqfh lw pdnhv jrrg vhqvh iru ph wr ex| h{wud dprxqwv ri uhfhvvlrq
vhqvlwlyh vwrfnv vlqfh L dp vhoolqj lqvxudqfh wr wkh rwkhuv dw d suhplxp� pdnhv d
vwudwhj| pxfk pruh sodxvleoh1

8 Frqfoxvlrq

Qrz/ zkdw gr doo wkhvh wkhrulhv dqg idfwv phdq iru wkh lqyhvwru/ wu|lqj sdwlhqwo|
wr vruw wkurxjk wkh ehzloghulqj ydulhw| ri dydlodeoh ixqg vw|ohv/ fodlpv iru dfwlyh
pdqdjhphqw whfkqltxhv/ ru whpswdwlrqv ri plqxwh e| plqxwh lqwhuqhw wudglqjB

Iluvw/ |rx kdyh wr �jxuh rxw zkr |rx duh1 Zh vwduw zlwk/ dv ehiruh=

41 Zkdw lv |rxu ryhudoo ulvn wrohudqfhB

Dv dozd|v/ dq lqyhvwru pxvw �uvw �jxuh rxw wr zkdw h{whqw kh lv zloolqj wr wudgh
r� yrodwlolw| iru h{wud dyhudjh uhwxuqv1 Lqyhvwruv zlwk orzhu ulvn wrohudqfh zloo zdqw
sruwirolrv pruh zhljkwhg wr ulvniuhh dvvhwv/ dqg lqyhvwruv zlwk juhdwhu ulvn wrohudqfh
zloo zdqw wr ordg xs pruh rq ulvn| exw uhzduglqj rssruwxqlwlhv1 Zkloh wklv txhvwlrq
lv kdug wr dqvzhu lq wkh devwudfw/ |rx rqo| qhhg wr nqrz zkhwkhu |rx duh pruh ru
ohvv ulvn wrohudqw wkdq wkh dyhudjh lqyhvwru1 +Krqhvwo|/ qrz, Wkh ryhudoo pdunhw lv
derxw 93( vwrfnv dqg 73( erqgv/ vr cdyhudjh* ohyhov ri ulvn dyhuvlrq/ zkdwhyhu wkh|
duh/ zlqg xs dw wklv ydoxh1

51 Zkdw lv |rxu krul}rqB

Wklv txhvwlrq lv �uvw ri doo lpsruwdqw iru �jxulqj rxw zkdw wkh uhohydqw �ulvniuhh�
dvvhw lv/ dv deryh1 Orqjhu whup lqyhvwruv fdq krog orqjhu whup erqgv ghvslwh wkhlu
srru rqh0|hdu shuirupdqfh/ hvshfldoo| lq d orz0lq dwlrq hqylurqphqw1

Vhfrqg/ wkh erwwrp olqh ri wkh deryh dqdo|vlv lv wkdw vwrfnv duh vrphzkdw vdihu
iru �orqj uxq� lqyhvwruv1 Wkh| duh qrw duelwudjh rssruwxqlwlhv � vrph shrsoh lqihu
wkdw vwrfnv fdq qhyhu xqghushuirup erqgv dw d 63 ru 83 |hdu krul}rq/ dqg wklv lv
qrw dqg fdqqrw eh wuxh � exw wkh| duh pd|eh 426 ohvv yrodwloh wkdq wkh rog prgho ri
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lqghshqghqw uhwxuqv vxjjhvwv1

61 Zkdw duh |rxu ulvnvB

Wklv lv wkh �uvw uhdoo| qhz txhvwlrq1 Duh wkhuh wlphv ru vwdwhv ri wkh zruog lq
zklfk |rx zrxog sduwlfxoduo| glvolnh srru shuirupdqfh ri |rxu lqyhvwphqw sruwirolr/
vr pxfk vr wkdw |rx zrxog eh zloolqj wr wudgh vrph dyhudjh uhwxuq lq rughu wr pdnh
vxuh wkdw wkh sruwirolr grhv zhoo lq wkhvh sduwlfxodu wlphvB

Iru h{dpsoh/ dq lqyhvwru zkr rzqv d vpdoo frpsdq| pljkw surshuo| eh hvshfldoo|
frqfhuqhg wkdw klv lqyhvwphqw sruwirolr grhv qrw gr srruo| dw wkh vdph wlph wkdw klv
lqgxvwu| vx�huv d grzqwxuq/ wkdw wkhuh lv d uhfhvvlrq/ ru d fuhglw fuxqfk/ ru wkdw wkh
lqgxvwulhv kh vhoov wr vx�hu d grzqwxuq1 Wkxv/ lw pdnhv jrrg vhqvh iru klp wr dyrlg
vwrfnv lq wkh vdph lqgxvwu| ru grzqvwuhdp lqgxvwulhv/ ru vwrfnv wkdw duh sduwlfxoduo|
vhqvlwlyh wr uhfhvvlrqv ru fuhglw fuxqfkhv/ ru hyhq wr vkruw wkhp li srvvleoh1 Wklv zrxog
pdnh vhqvh hyhq li wkhvh vwrfnv gr �ehwwhu wkdq wkh| vkrxog/� olnh wkh ydoxh sruwirolrv1
Lw zrxog pdnh vhqvh iru wklv lqyhvwru wr dyrlg dq �duelwudjh� khgjh ixqg wkdw eruurzv
khdylo| wr lqyhvw lq orz0judgh erqgv Hyhq li vxfk d vwudwhj| glg zhoo rq dyhudjh lw
zloo orvh prqh| lq d fuhglw fuxqfk ru uhfhvvlrq/ mxvw dv wkh lqyhvwru*v exvlqhvv lv dovr
vx�hulqj1 Li wkh frpsdq| zloo gr srruo| lq uhvsrqvh wr lqfuhdvhv lq lqwhuhvw udwhv/
rlo sulfhv ru vlplodu hyhqwv/ dqg li wkh frpsdq| grhv qrw khgjh wkhvh ulvnv/ wkhq wkh
lqyhvwru vkrxog wdnh srvlwlrq lq lqwhuhvw0udwh vhqvlwlyh ru rlo0sulfh vhqvlwlyh vhfxulwlhv
wr r�vhw wkrvh ulvnv dv zhoo1

Wkhvh sruwirolr fkrlfhv zrun mxvw olnh ex|lqj lqvxudqfh1 Hyhu| lqyhvwru zrxog olnh
klv �dvvhw� sruwirolr wr gr sduwlfxoduo| zhoo lq wkh hyhqw wkdw klv krxvh exuqv grzq>
dqg lv zloolqj wr ex| dq lqyhvwphqw zlwk d srru �qdqfldo uhwxuq � krph lqvxudqfh/
rq zklfk rqh orvhv prqh| rq dyhudjh � lq rughu wr duudqjh wklv1 Zh*uh mxvw h{whqglqj
wkh sulqflsoh wr �qdqfldo pdunhwv1

Lqvwlwxwlrqv dovr vkrxog wklqn derxw zkdw duh wkh ulvnv> zkdw duh wkh �edg hyhqwv�
iru wkh lqvwlwxwlrq/ dqg zkdw fdq eh grqh wr hqvxuh wkdw wkh lqyhvwphqw sruwirolr grhv
qrw gr sduwlfxoduo| edgo| lq wkrvh hyhqwv1 +Wklv dgylfh lv vxemhfw wr wkh xvxdo zduqlqj
derxw zk| lqvwlwxwlrqv vkrxog eh pdnlqj sruwirolr ru khgjlqj ghflvlrqv dw doo1,

Wklqnlqj derxw rqh*v ulvn h{srvxuh lv d qhz h{huflvh1 Khuh duh vrph zd|v wr
skudvh wkh txhvwlrqv1 Duh |rx sduwlfxoduo| frqfhuqhg derxw |rxu sruwirolr jrlqj
grzq/

41 Zkhq wkh pdunhw jrhv grzqB

51 Zkhq wkh pdunhw jrhv grzq d orwB

61 Lq uhfhvvlrqvB
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71 Lq fuhglw fuxqfk 2  ljkw wr txdolw| 2 wlphv zkhq frusrudwh dqg oltxlglw| vsuhdgv
zlghqB

81 Dw wlphv zkhq �ydoxh� vwrfnv gr edgo|B

91 Dw wlphv zkhq vpdoo vwrfnv gr edgo|B

:1 Li gl�huhqw uhjlrqv ri wkh zruog gr edgo|B

;1 Wlphv ri orz2kljk lq dwlrq/ lqwhuhvw udwhvB

<1 Gr |rx rzq surshuw| lq IorulgdB

Wkh �uvw txhvwlrq phdvxuhv |rxu frqfhuq derxw pdunhw ehwd ri frxuvh1 Wkh vhf0
rqg nlqg ri txhvwlrq jhwv dw zkhwkhu |rx vkrxog eh sd|lqj ru froohfwlqj �sxw suhpld�
ru rwkhu nlqgv ri �qdqfldo fdwdvwurskh lqvxudqfh suhpld1 Wkh wklug wkurxjk 9wk txhv0
wlrqv jhw dw wkh dssursuldwhqhvv ri wkhvh nlqg ri vw|ohv1 Wkh vhyhqwk txhvwlrq rshqv
wkh grru wr lqwhuqdwlrqdo glyhuvl�fdwlrq ru lwv rssrvlwh/ lq rughu wr khgjh lqwhuqd0
wlrqdo ulvnv1 Erqg ulvn idfwruv pdwwhu wrr/ dv lq wkh hljkwk txhvwlrq1 Wkh odvw lv qrw
idfhwlrxv1 Li |rx rzq d orw ri surshuw| lq d kxuulfdqh0surqh }rqh wkrxjk/ |rx vkrxog
eh vhoolqj/ qrw ex|lqj/ fdwdvwurskh0olqnhg erqgv1

Qrwh wkdw wklv orjlf h{whqgv qrw rqo| wr wkh nlqg ri �idfwruv� wkdw kdyh dwwudfwhg
dfdghplf dwwhqwlrq exw lw dssolhv wr dq| lghqwl�deoh pryhphqw lq dvvhw sruwirolrv1
Iru h{dpsoh/ lqgxvwu| sruwirolrv gr qrw glvsod| pxfk yduldwlrq lq +xqfrqglwlrqdo,
dyhudjh uhwxuqv/ dqg khqfh grq*w vkrz xs pxfk lq qhz idfwru prghov1 Krzhyhu/
vkruwlqj |rxu lqgxvwu| sruwirolr surwhfwv |rx djdlqvw wkh ulvnv ri |rxu rffxsdwlrq1 Lq
idfw/ vxfk �idfwruv� duh hyhq ehwwhu rssruwxqlwlhv wkdq wkh �sulfhg� idfwruv/ vlqfh |rx
fdq ex| lqvxudqfh dw }hur suhplxp1 Wklv zdv dozd|v wuxh> L wklqn wkdw wkh h{shulhqfh
zlwk pxowlidfwru prghov mxvw lqfuhdvhv rxu dzduhqhvv ri krz lpsruwdqw wklv lvvxh lv1

71 Zkdw duh qrw |rxu ulvnvB

Qh{w/ dq lqyhvwru pd| �jxuh rxw zkdw ulvnv kh grhv qrw idfh/ exw wkdw jlyh ulvh
wr dq dyhudjh uhwxuq suhplxp lq wkh pdunhw ehfdxvh prvw rwkhu lqyhvwruv gr idfh
wkhvh ulvnv1 Iru h{dpsoh/ dq lqyhvwru zkr kdv qr rwkhu vrxufh ri lqfrph eh|rqg klv
lqyhvwphqw sruwirolr grhv qrw sduwlfxoduo| fduh li d uhfhvvlrq lv rq ru qrw1 Wkhuhiruh/ kh
vkrxog ex| h{wud dprxqwv ri uhfhvvlrq0vhqvlwlyh vwrfnv/ �ydoxh� vwrfnv/ ru lqyhvw lq d
�frqyhujhqfh� w|sh khgjh ixqg wkdw frqfhqwudwhv rq looltxlg dvvhwv/ li wkhvh vwudwhjlhv
fduu| d fuhgleoh kljk dyhudjh uhwxuq1 Wklv dfwlrq zrunv mxvw olnh vhoolqj lqvxudqfh/ lq
uhwxuq iru d suhplxp1

Vlqfh wklv dgylfh lv udwkhu qhz/ wrr pdq| lqyhvwruv +lq p| rslqlrq dw ohdvw, wklqn
wkh| duh lq wklv fodvv1 Wkh h{wud idfwruv dqg wlph0ydu|lqj uhwxuqv zrxog qrw eh wkhuh
+dqg zloo txlfno| glvdsshdu lq wkh ixwxuh, li orwv ri shrsoh zhuh zloolqj dqg deoh wr
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wdnh wkhp1 Wkh suhvhqfh ri pxowlsoh idfwruv zdnhv xv xs wr wkh srvvlelolw| wkdw zh/
olnh wkh dyhudjh lqyhvwru/ pd| eh h{srvhg wr h{wud ulvnv/ srvvleo| zlwkrxw uhdol}lqj lw1

81 Dsso| wkh orjlf ri wkh pxowlidfwru iurqwlhu1

Iljxuh 5 qrz vxppdul}hv wkh edvlf dgylfh1 Diwhu wklqnlqj wkurxjk zklfk ulvn
idfwruv duh jrrg wr krog/ dqg zklfk rqhv |rx duh douhdg| wrr h{srvhg wr/ dqg diwhu
wklqnlqj wkurxjk zkdw h{wud suhpld |rx duh olnho| wr jhw iru wdnlqj rq h{wud ulvnv/
|rx fdq frph wr d vhqvleoh ghflvlrq derxw zklfk ulvnv wr wdnh dqg zklfk wr khgjh/
hyhq li khgjlqj wkhp frvwv d vxevwdqwldo suhplxp1

91 Grq*w irujhw/ wkh dyhudjh lqyhvwru krogv wkh pdunhw1

Li |rx*uh suhww| pxfk dyhudjh/ |rx ljqruh hyhu|wklqj dqg vwloo krog wkh pdunhw
lqgh{1 Wr wkh dyhudjh lqyhvwru/ �ydoxh� vwrfnv kdyh d kljk dyhudjh uhwxuq/ exw wkh|
frqwdlq vrph vruw ri ulvn wkdw kh lv diudlg ri1 Pd|eh |rx vkrxog eh wrr$ Uljkw qrz
wkh dyhudjh lqyhvwru lv ihholqj yhu| zhdowk| dqg ulvn0wrohudqw/ wkhuhiruh vwrfn sulfhv
kdyh ulvhq wr xqsuhfhghqwhg ohyhov dqg h{shfwhg vwrfn uhwxuqv orrn yhu| orz1 Lw*v
whpswlqj wr vhoo/ exw li |rx*uh dyhudjh/ |rx wrr duh ihholqj zhdowk| dqg ulvn0wrohudqw1
Zkhuh hovh duh |rx jrlqj wr sxw wkh prqh|B Wr udwlrqdol}h dq|wklqj exw wkh pdunhw
sruwirolr/ |rx kdyh gr eh gl�huhqw wkdq wkh dyhudjh lqyhvwru lq vrph lghqwl�deoh zd|1

:1 Dqg/ ri frxuvh/ dyrlg doo wkh vqdnh rlo1

Xqiruwxqdwho|/ wkh pdunhwlqj ri pdq| vhfxulwlhv dqg ixqgv lv qrw sduwlfxoduo| fohdu
rq wkh qdwxuh ri wkh ulvnv1 Lw dozd|v vrxqgv ehwwhu wr vhoo d ixqg dv d sur�w rssruwxqlw|
zlwk qr ulvn1 Krzhyhu/ wkhuh lv qr uhwxuq zlwkrxw ulvn1 Wkh hfrqrplf uhdvrqlqj lq
wklv duwlfoh vkrxog eh xvhixo wr uhdg ehklqg wkh volfn pdunhwlqj dqg �jxuh rxw h{dfwo|
zkdw w|sh ri ulvn d vshfl�f ixqg ru vwudwhj| lv h{srvhg wr/ dqg wkhq zkhwkhu lw lv
dssursuldwh iru |rx1

Wkh dyhudjh dfwlyho| pdqdjhg ixqg lv vwloo xqghushuiruplqj lwv vw|oh ehqfkpdun/
dqg hyhq wkh prvw djjuhvvlyh hvwlpdwhv ri shuvlvwhqfh lq ixqg shuirupdqfh duh wlq| �
sdvw shuirupdqfh kdv doprvw qr lqirupdwlrq derxw ixwxuh shuirupdqfh1 Pxowlidfwru
orjlf vxjjhvwv sdvvlyho| pdqdjhg vw|oh sruwirolrv/ exw dfwlyh pdqdjhphqw dqg eodfn
er{hv duh mxvw dv vxvshfw dv hyhu1

Wkh prvw lpsruwdqw slhfh lq wklv sruwirolr dgylfh lv klgghq ehwzhhq wkh olqhv= dyrlg
wd{hv dqg wudqvdfwlrqv frvwv1 Wkh orvvhv iurp fkxuqlqj d sruwirolr dqg sd|lqj qhhgohvv
vkruw whup fdslwdo jdlq/ lqkhulwdqfh dqg rwkhu wd{hv duh odujh1 Qhyhu wdnh d vkruw whup
fdslwdo jdlq> xvh wkh surylvlrq wkdw fdslwdo jdlqv duh irujlyhq lq lqkhulwdqfh/ ghod|
jdlqv/ ex| vwrfnv wkdw uhsxufkdvh udwkhu wkdq sd| glylghqgv/ zdwfk rxw iru ixqgv
zlwk fdslwdo jdlqv dqg vr rq1 Wd{ lvvxhv duh pxfk ohvv ixq exw pruh lpsruwdqw wr wkh
erwwrp olqh1

Srolf|
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Dq lpsruwdqw srolf| wkhph vrxqgv wkurxjkrxw wklv duwlfoh/ dqg lw lv zruwk uhphp0
ehulqj lw lq forvlqj1

41 Dvvhw pdunhwv duh d elj lqvxudqfh pdunhw1

Wkrxjk wkh| riwhq vxuh grq*w orrn olnh lw$ �Ydoxh ixqgv� vhhp wr surylgh h{wud
uhwxuqv wr wkhlu lqyhvwruv e| ex|lqj glvwuhvvhg vwrfnv rq wkh hgjh ri edqnuxswf|1
OWFP zdv/ lw vhhpv/ surylglqj �fdwdvwurskh lqvxudqfh� e| lqwhuphgldwlqj oltxlg
dvvhwv wkdw lqyhvwruv zdqw wr krog lqwr looltxlg dvvhwv wkdw zhuh yxoqhudeoh wr d oltxlglw|
fuxqfk1 Zkr ehwwhu wr surylgh fdwdvwurskh lqvxudqfh wkdq zlogo| ulfk lqyhvwruv zlwk
qr rwkhu oderu lqfrph ru rwkhu ulvn h{srvxuhB Rqfh djdlq/ zh duh uhplqghg wkdw
Dgdp Vplwk*v lqylvleoh kdqg jxlghv dssduhqwo| juhhg| ghflvlrqv wr vrfldoo| xvhixo
hqgv/ riwhq lq p|vwhulrxv zd|v1

51 Dvvhw pdunhw frxog eh ehwwhu lqvxudqfh pdunhwv1

Vxuyh|lqj p| sruwirolr dgylfh/ L dp vwuxfn wkdw wkh dyhudjh lqyhvwru vkrxog krog
d vwrfn srvlwlrq wkdw lv vkruw klv frpsdq|/ lqgxvwu|/ ru rwkhu hdvlo| khgjhdeoh nlqgv
ri ulvn1 Pdq| pdqdjhuv dqg vrph vhqlru hpsor|hhv pxvw krog orqj srvlwlrqv lq wkhlu
rzq frpsdqlhv/ iru reylrxv lqfhqwlyh uhdvrqv1 Exw wkhuh lv qr uhdvrq wkdw wklv dssolhv
wr xqlrq shqvlrq ixqgv/ iru h{dpsoh1 D olwwoh pdunhwlqj vkrxog pdnh ixqgv wkdw khgjh
lqgxvwu| vshfl�f ulvnv wr oderu lqfrph pxfk pruh dwwudfwlyh yhklfohv1
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9 Uhihuhqfhv

Eduehulv/ Qlfkrodv/ 4<<</ �Lqyhvwlqj iru wkh Orqj Uxq zkhq Uhwxuqv duh Suhglfwdeoh�
Iruwkfrplqj/ Mrxuqdo ri Ilqdqfh1

Eodfn/ Ilvfkhu dqg Urehuw Olwwhupdq/ 4<<4/ �Joredo Dvvhw Doorfdwlrq zlwk Htxlwlhv/
Erqgv/ dqg Fxuuhqflhv� Jrogpdq Vdfkv Il{hg Lqfrph Uhvhdufk1

Eudqgw/ Plfkdho Z1/ 4<<</ �Hvwlpdwlqj Sruwirolr dqg Frqvxpswlrq Fkrlfh= d Frq0
glwlrqdo Hxohu Htxdwlrqv Dssurdfk/� Iruwkfrplqj Mrxuqdo ri Ilqdqfh +Rfwrehu
4<<<,

Euhqqdq/ Plfkdho M1/ Hgxdugr V1 Vfkzduw} dqg Urodqg Odjqdgr/ 4<<:/ �Vwudwhjlf
Dvvhw Doorfdwlrq/� Mrxuqdo ri Hfrqrplf G|qdplfv dqg Frqwuro 54/ 46::047361

Fdpsehoo/ Mrkq\1/ dqg Mrkq K1 Frfkudqh/ 4<<< �E| Irufh ri Kdelw= DFrqvxpswlrq0
Edvhg H{sodqdwlrq ri Djjuhjdwh Vwrfn Pdunhw Ehkdylru� Mrxuqdo ri Srolwlfdo
Hfrqrp|/ 43:/ 5380584

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

Fdpsehoo/ Mrkq \1 dqg Oxlv P1 Ylfhud/ 4<<;/ �Zkr Vkrxog Ex| Orqj WhupErqgvB�
Pdqxvfulsw/ Kduydug Xqlyhuvlw|1

Fdpsehoo/ Mrkq \1 dqg Oxlv P1 Ylfhud/ 4<<</ �Frqvxpswlrq dqg Sruwirolr Ghflvlrqv
zkhq H{shfwhg uhwxuqv duh Wlph Ydu|lqj/� iruwkfrplqj Txduwhuo| Mrxuqdo ri
Hfrqrplfv1

Frfkudqh/ Mrkq K1 dqg Dujld P1 Verugrqh/ 4<;;/ �Pxowlyduldwh Hvwlpdwhv ri wkh
Shupdqhqw Frpsrqhqwv lq JQS dqg Vwrfn Sulfhv/� Mrxuqdo ri Hfrqrplf G|0
qdplfv dqg Frqwuro/ 45/ 58805<91

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

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

GhErqgw/ Zhuqhu I1 P1 dqg Ulfkdug K1 Wkdohu 4<;8/ �Grhv wkh Vwrfn Pdunhw
RyhuudfwB Mrxuqdo ri Ilqdqfh 73/ :<60;3;

Idpd/ Hxjhqh I1 4<<9/ �Pxowlidfwru Sruwirolr H!flhqf| dqg Pxowlidfwru Dvvhw Sulf0
lqj/� Mrxuqdo ri Ilqdqfldo dqg Txdqwlwdwlyh Dqdo|vlv/ 64/ 77407981
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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

Jdoodqw/ D1 Urqdog/ Oduv Shwhu Kdqvhq/ dqg Jhrujh Wdxfkhq/ 4<<3/ �Xvlqj Frqgl0
wlrqdo Prphqwv ri Dvvhw Sd|r�v wr Lqihu wkh Yrodwlolw| ri Lqwhuwhpsrudo Pdujlqdo
Udwhv ri Vxevwlwxwlrq/� Mrxuqdo ri Hfrqrphwulfv/ 78/ 4740:<1

Ndqgho/ Vkpxho dqg Urehuw Vwdpedxjk/ 4<<9/ �Rq wkh Suhglfwdelolw| ri Vwrfn uh0
wxuqv= Dq Dvvhw Doorfdwlrq Shuvshfwlyh/� Mrxuqdo ri Ilqdqfh 84/ 6;807571

Nlp/ W1V1 dqg Rpehuj/ H1/ 4<<9/ �G|qdplf Qrqp|rslf Sruwirolr Ehkdylru/� Uhylhz
ri Ilqdqfldo Vwxglhv </ 47404941

Odnrqlvkrn/ Mrvhi/ Dqguhl Vkohlihu dqg Urehuw Z1 Ylvkq|/ 4<<7/ �Frqwuduldq Lqyhvw0
phqw/ H{wudsrodwlrq dqg Ulvn/� Mrxuqdo ri Ilqdqfh 7</ 4874048:;11

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

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

Phuwrq/ Urehuw F1/ 4<:4d/ �Rswlpxp frqvxpswlrq dqg Sruwirolr Uxohv lq d Frq0
wlqxrxv 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

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
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: Dsshqgl{

:14 Pxowlidfwru sruwirolr pdwkhpdwlfv

Wklv vhfwlrq vxppdul}hv dojheud lq Idpd +4<<9,1 Wkh elj slfwxuh lv wkdw zh vwloo jhw
d k|shuerolf uhjlrq vlqfh ehwdv duh olqhdu mxvw olnh phdqv1

Wkh sureohp lv/ plqlpl}h wkh yduldqfh ri d sruwirolr jlyhq d ydoxh iru wkh sruwirolr
phdq dqg lwv ehwd rq vrph idfwru1 Ohw
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Ru/ zulwlqj rxw wkh vrph ri wkh pdwul{ qrwdwlrq/
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Wkh yduldqfh lv d txdgudwlf ixqfwlrq ri wkh phdq uhwxuq dqg ri wkh ghvluhg ehwd
rq dgglwlrqdo idfwruv1 Wkdw*v zk| zh gudz fxs0vkdshg iurqwlhuv1 Dv zlwk wkh phdq0
yduldqfh fdvh/ wkh pxowlidfwru h!flhqw iurqwlhu lv d uhyroxwlrq ri d k|shuerod1

:15 Ilqglqj wkh ehqh�wv ri d pdunhw wlplqj vwudwhj| zlwkrxw
frpsxwlqj wkh vwudwhj|1

L vkrz �uvw wkdw wkh vtxduhg pd{lpxp xqfrqglwlrqdo Vkdush udwlr lv wkh dyhudjh ri
wkh vtxduhg frqglwlrqdo Vkdush udwlrv zkhq wkh ulvniuhh udwh lv frqvwdqw/
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ghqrwhv wkh xqfrqglwlrqdo Vkdush udwlr/ dqg
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ghqrwhv wkh frqglwlrqdo Vkdush udwlr1

Wkh whfkqltxh h{sorlwv lghdv iurp Jdoodqw Kdqvhq dqg Wdxfkhq +4<<3,1 L h{sorlw
Kdqvhq dqg Mdjdqqdwkdq*v +4<<4, wkhruhp wkdw iru dq| h{fhvv uhwxuq ~ dqg glvfrxqw
idfwru 6 vxfk wkdw f ' .E6~�/ zh kdyh
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dqg htxdolw| lv dwwdlqhg iru vrph fkrlfh ri 61 Wkxv/ wkh pd{lpdo xqfrqglwlrqdo
Vkdush udwlr lv
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Jdoodqw Kdqvhq dqg Wdxfkhq vkrz krz hdvlo| wr vroyh wklv sureohp lq txlwh jhqhudo
vlwxdwlrqv1 Wkh| skudvh wkhlu uhvxow dv d �orzhu erxqg rq glvfrxqw idfwru yrodwlolw|�
exw jlyhq +9,/ rqh fdq uhdg wkh pd{lpxp vorsh ri wkh xqfrqglwlrqdo phdq0yduldqfh
iurqwlhu +Vkdush udwlr, dydlodeoh iurp pdunhw0wlplqj sruwirolrv1 Wr nhhs wkh fdofxod0
wlrq wudqvsduhqw dqg vlpsoh/ L vshfldol}h wr wkh fdvh ri d frqvwdqw dqg revhuyhg uhdo
ulvn iuhh udwh -s ' �*.|E6�1 Wkhq/ wkh xqfrqglwlrqdo vtxduhg Vkdush udwlr lv wkh
dyhudjh ri wkh frqglwlrqdo vtxduhg Vkdush udwlrv/
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Qh{w/ L vkrz wkdw zkhq zh iruhfdvw vwrfn uhwxuqv zlwk d uhjuhvvlrq vxfk dv +4,/
dqg lqwhuhvw udwhv dqg wkh frqglwlrqdo yduldqfh ri wkh huuru whup duh frqvwdqw/ wkhq
wkh ehvw xqfrqglwlrqdo Vkdush udwlr lv uhodwhg wr wkh uhjuhvvlrq -2 e|
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zkhuh rf ' .E- � -s�*jE- � -s � ghqrwhv wkh xqfrqglwlrqdo ex|0dqg0krog Vkdush
udwlr1

Li wkh frqglwlrqdo Vkdush udwlr lv jhqhudwhg e| d vlqjoh dvvhw +wkh pdunhw,/ dqg d
olqhdu prgho zlwk frqvwdqw huuru yduldqfh/

~|n� ' .~ n K E%| � .%� n 0|n�c

68



Wkhq/ #
j|E6�

.|E6�

$2

'

#
.|E~�

j|E~�

$2

'

#
.~ n K E%| � .%�

j0

$2

dqg

.

#
j2| E6�

.|E6�2

$
' .

5
7#.~ n K E%| � .%�

j0

$2
6
8 '

'
.

k
E.~ n KE%| �.%��2

l
j20

'
E.E~��2 n K2j2E%�

j20

'
E.E~��2

E��-2�j2E~�
n

K2j2E%�

E��-2�j2E~�

'
�

E��-2�

E.~�2

j2E~�
n

-2

E��-2�

'
�

E��-2�

5
7#.E~�

jE~�

$2

n-2

6
8 �

Wkh odvw olqh ghprqvwudwhv htxdwlrq +:,1 Wr rewdlq wkh dqqxdol}hg Vkdush udwlrv
uhsruwhg lq Wdeoh 4/ L glylgh e| wkh vtxduh urrw ri krul}rq/ vlqfh phdq uhwxuqv urxjko|
vfdoh zlwk krul}rq dqg vwdqgdug ghyldwlrqv urxjko| vfdoh zlwk wkh vtxduh urrw ri
krul}rq1
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Kljk txdolw| yhuvlrqv ri �jxuh 7 dqg 81 Sohdvh xvh wkhvh udwkhu wkdq wkh yhuvlrqv lq
wkh wh{w +ru wkh dffrpsdq|lqj hsv �ohv,1 Urwdwh dv lqglfdwhg e| wkh �jxuhv lq wkh

wh{w
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