
Qrplqdo Sulfh yhuvxv Dvvhw Sulfh

Vwdelol}dwlrq

Eloo Gxsru�

Devwudfw

Wklv sdshu vwxglhv wkh rswlpdo uhvsrqvh ri prqhwdu| srolf| xqghu frpplwphqw wr

d glvwruwlrqdu| vkrfn wr �upv* lqyhvwphqw ghpdqg1 Zh frqvlghu d prgho zlwk qrplqdo

sulfh uljlglw| dqg frqyh{ lqyhvwphqw dgmxvwphqw frvwv1 Zh grfxphqw wkh ghvludelolw|

ri dqg wkh wudgh0r� ehwzhhq qrplqdo sulfh dqg dvvhw sulfh vwdelol}dwlrq lq uhvsrqvh

wr wklv vkrfn1 Rswlpdo srolf| lv frqwudfwlrqdu| lq uhvsrqvh wr dq lqh!flhqw errp lq

lqyhvwphqw dqg dvvhw sulfhv1 E| wljkwhqlqj srolf|/ wkh prqhwdu| dxwkrulw| ghsuhvvhv

wkh fdslwdo uhqwdo udwh/ sduwldoo| r�vhwwlqj wkh lqfuhdvhg ghpdqg iru lqyhvwphqw/ zklfk

uhgxfhv wkh ydoxh ri lqvwdoohg fdslwdo dqg vwdelol}hv dvvhw sulfhv1 Uhodwlyh wr wkh rswlpdo

srolf|/ qrplqdo sulfh vwdelol}dwlrq jhqhudwhv vkruw0uxq ryhulqyhvwphqw dqg dvvhw sulfh

lq dwlrq1 Lq wklv dqg rwkhu vwlfn| sulfh prghov/ qrplqdo sulfh lq dwlrq phdvxuhv oderu

pdunhw glvwruwlrq1 Wkh pdunhw sulfh ri wkh fdslwdo vwrfn/ wkurxjk pdujlqdo t/ xvhixoo|

vxppdul}hv fdslwdo pdunhw glvwruwlrq1 Zh fdofxodwh vljql�fdqw uhodwlyh zhoiduh jdlqv

iurp iroorzlqj wkh rswlpdo srolf| lqvwhdg ri qrplqdo sulfh vwdelol}dwlrq lq uhvsrqvh wr

wkh vkrfn1

4 Lqwurgxfwlrq

Wkh 4<<3v vdz wuhphqgrxv jdlqv lq wkh vwrfn pdunhw dqg d vlpxowdqhrxv vxvwdlqhg vxujh
lq sk|vlfdo lqyhvwphqw lq wkh X1V1 Lqyhvwphqw uhodwlyh wr wkh fdslwdo vwrfn juhz dw d udwh
dw ohdvw 7 shufhqwdjh srlqwv deryh lwv srvw0ZZLL dyhudjh lq hdfk |hdu ehwzhhq 4<<704<<<1
Wklv lqyhvwphqw zdv dvvrfldwhg zlwk orz xqhpsor|phqw dqg wkh orqjhvw errp lq srvwzdu
klvwru|1 H{ srvw/ dv zhoo dv h{ dqwh wr vrph revhuyhuv/ wkh vwrfn pdunhw uxq0xs �w lqwr d
fodvvlf dvvhw sulfh exeeoh vfhqdulr1 Vkloohu +5333, uhsruwv wkdw wkh V)S833 sulfh0hduqlqjv
udwlr uhdfkhg 7716 e| Mdqxdu| 53331 Iljxuh 4 vkrzv wkh gudpdwlf ghfolqh lq vkduh sulfhv
lq 5333034 rffxuuhg dorqjvlgh d vljql�fdqw ghfolqh lq sk|vlfdo lqyhvwphqw1 Wkurxjkrxw wklv
shulrg/ frqvxphu dqg surgxfhu sulfh lq dwlrq uhpdlqhg orz dqg vwdeoh1

�Dvvlvwdqw Surihvvru ri Ilqdqfh/ Wkh Zkduwrq Vfkrro/ Xqlyhuvlw| ri Shqqv|oydqld1 Dgguhvv= 5655 Vwhlq0
ehuj Kdoo0Glhwulfk Kdoo/ Sklodghoskld SD 4<4370969:/ +548, ;<;0:967/ +548, ;<;09533 ID[/ gxsruCzkdu0
wrq1xshqq1hgx1 Wkh dxwkru lv judwhixo wr wkh Krryhu Lqvwlwxwlrq iru lwv vxssruw dqg krvslwdolw|1 Wkh dxwkru
lv dovr judwhixo wr Dqguhz Deho/ Mrdr Jrphv/ Shwhu Luhodqg/ Ehdwul{ Sddo/ Vndqghu Ydq Ghq Khxyho/ Plfkdho
Zrrgirug dv zhoo dv sduwlflsdqwv dw wkh VLHSU Frqihuhqfh rq Fuhglw Pdunhw Iulfwlrqv dqg wkh Shqq Pdfur
Oxqfk/ iru khosixo frpphqwv1 Wklv yhuvlrq= Qryhpehu </ 53341
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Sursrqhqwv ri wkh exeeoh ylhz pd| flwh ryhulqyhvwphqw dv rqh frqvhtxhqfh ri d qrq0
ixqgdphqwdo dvvhw sulfh uxq0xs1 Dvvhw sulfh lq dwlrq pd| surylgh dq lqglfdwru ri fdslwdo
ryhudffxpxodwlrq/ zklfk fdqqrw eh johdqhg iurp h{dplqlqj frqvxphu ru surgxfhu sulfh
lq dwlrq1 Wklv sdshu wdnhv xs d wlpho| srolf| txhvwlrq= krz vkrxog rswlpdo prqhwdu|
srolf| uhvsrqg wr pryhphqwv lq dvvhw sulfhvB4

Zh ghyhors d vwlfn| sulfh0lpshuihfw frpshwlwlrq prgho zlwk hqgrjhqrxv fdslwdo dffxpx0
odwlrq dqg lqyhvwphqw dgmxvwphqw frvwv1 Fdslwdo jrrg �upv pdnh lqyhvwphqw ghflvlrqv wr
pd{lpl}h wkh h{shfwhg suhvhqw ydoxh ri uhdo sur�wv1 Wkh prgho*v rqo| qrq0vwdqgdug dvvxps0
wlrq lv wkdw �upv vrphwlphv plvhvwlpdwh wkh ixwxuh uhwxuq wr fxuuhqfw fdslwdo dffxpxodwlrq1
Wkhvh vkrfnv gulyh lqyhvwphqw dqg dvvhw sulfh pryhphqwv lq rxu prgho1 Sduhwr h!flhqf|
rqo| krogv li �upv qhlwkhu ryhu0 qru xqghuhvwlpdwh wkh ixwxuh uhwxuqv wr fdslwdo1

Zkhq �upv ryhuhvwlpdwh wkh ixwxuh uhwxuqv wr fdslwdo/ wkh| lqfuhdvh sk|vlfdo lqyhvwphqw
dqg dvvhw sulfhv dssuhfldwh1 Rxu vkrfn surfhvv gholyhuv d prgho wkdw pdwfkhv wzr hpslulfdo
pdfur skhqrphqd= +d, wkh h{fhvv yrodwlolw| ri dvvhw sulfhv uhodwlyh wr ixqgdphqwdov +dv
lq Vkloohu 4<;4,> +e, wkh fruuhodwlrq ehwzhhq qrq0ixqgdphqwdo dvvhw sulfh pryhphqwv dqg
sk|vlfdo lqyhvwphqw +dv lq Eodqfkdug/ Vxpphuv dqg Ukhh 4<<6 dqg Eduur 4<<3,15

Dgglqj wr wkh pdfur hylghqfh/ wkh uhfhqw sdvw kdv gholyhuhg pdq| fdvh vwxglhv ri udslg
vwrfn0sulfh dssuhfldwlrqv iroorzhg e| odujh sxufkdvhv ri htxlsphqw dqg vwuxfwxuhv1 Frqvlghu
wkh fdvh ri Zheydq/ irxqghg lq 4<<: wr gholyhu jurfhulhv rughuhg ryhu wkh Lqwhuqhw dv dq
dowhuqdwlyh wr wudglwlrqdo vxshupdunhw vkrsslqj1 Vrrq diwhu lwv ':79 ploolrq lqlwldo sxeolf
r�hulqj lq 4<<</ wkh frpsdq| kdg dq '; eloolrq pdunhw fdslwdol}dwlrq1 Lq nhhslqj zlwk lwv
ruljlqdo exvlqhvv sodq/ Zheydq vljqhg d '4 eloolrq frqwudfw wr kdyh idflolwlhv exlow lq 59 flwlhv
dv sduw ri lwv h{sdqvlrq ri rshudwlrqv1 Zkloh vrph idflolwlhv zhuh frqvwuxfwhg/ lqfoxglqj dq
hvwlpdwhg '73 ploolrq Dwodqwd zduhkrxvh/ dqg '73 ploolrq zdv lqyhvwhg lq vriwzduh ghyhors0
phqw lq 4<<< dqg 5333/ Zheydq*v vxevhtxhqw <<( vkduh sulfh ghfolqh/ QDVGDT gholvwlqj
dqg edqnuxswf| irufhg wkh frpsdq| wr fhdvh doo rshudwlrqv1

Vrph uhvhdufkhuv/ lqfoxglqj Ervzruwk +4<:8,/ dujxh wkdw hyhq li �upv vkrxog lvvxh vkduhv
zkhq vwrfnv duh ryhuydoxhg ehfdxvh wkh htxlw| frvw ri fdslwdo lv orz/ wkhvh �upv vkrxog qrw
hqjdjh lq sk|vlfdo lqyhvwphqw lq orz uhwxuq surmhfwv1 Lqvwhdg/ wkh surfhhgv iurp wkhvh vkduh
lvvxhv vkrxog eh lqyhvwhg lq vdih dvvhwv/ vxfk dv Wuhdvxu| erqgv1 Zheydq*v vlwxdwlrq ghprq0
vwudwhv sudfwlfdo gl!fxowlhv zlwk Ervzruwk*v dujxphqw1 Iluvw/ e| qrw h{sdqglqj rshudwlrqv/
Zheydq frxog kdyh ulvnhg odzvxlwv iurp vkduhkroghuv iru qrw iroorzlqj sodqv odlg rxw lq VHF
�olqjv1 Vhfrqg/ wkh pdjqlwxgh ri wkh ryhuydoxdwlrq zdv qrw h{rjhqrxv wr Zheydq*v dfwlrqv1
D vxgghq dqqrxqfhphqw ri vfdolqj edfn h{sdqvlrqv zrxog suredeo| kdyh kxuw vkduh sulfhv1
Frusrudwh r!fhuv/ pdmru vkduhkroghuv zkr pd| qrw kdyh ehhq deoh wr vhoo wkhlu kroglqjv gxh

4Rxu sdshu grhv qrw frqvlghu rwkhu lpsruwdqw txhvwlrqv= +d, zkhwkhu dvvhw sulfh fkdqjhv vkrxog eh
lqfoxghg lq d cfruuhfw* phdvxuh ri lq dwlrq +dv glvfxvvhg e| Dofkldq dqg Nohlq +4<:6, dqg Jrrgkduw +5334,
iru h{dpsoh,> ru +e, zkhwkhu dvvhw sulfhv fkdqjhv duh lpsruwdqw iru prqhwdu| srolf| ehfdxvh wkh| iruhfdvw
ixwxuh lq dwlrq +dv glvfxvvhg e| Vwrfn dqg Zdwvrq +5333, iru h{dpsoh,1

5Eodqfkdug/ Vxpphuv dqg Ukhh +4<<6/ s1 45:, sduwldoo| vxppdul}h wkhlu hylghqfh vwdwlqj �dq lqfuhdvh ri
4 shufhqw lq pdunhw ydoxdwlrq qrw pdwfkhg e| dq lqfuhdvh lq ixqgdphqwdov ohdgv wr dq lqfuhdvh lq lqyhvwphqw
ri 3178 shufhqw1�
Lq 4<<: dqg 4<<;/ wkh pdunhw ydoxh ri wkh V)S833 dssuhfldwhg dqqxdoo| dw dssur{lpdwho| d 53 shufhqw

juhdwhu udwh wkdq lwv srvw0ZZLL dyhudjh jurzwk1 Xvlqj wklv dv d phdvxuh ri wkh qrq0ixqgdphqwdo pryhphqw/
wklv vxjjhvwv < shufhqw ri lqyhvwphqw jurzwk zrxog eh dwwulexwhg wr qrq0ixqgdphqwdo vwrfn sulfh pryhphqwv
lq hdfk ri wkh wzr |hduv1
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Iljxuh 4= Lqyhvwphqw dqg V)S833

wr orfn0rxw fodxvhv/ frxog kdyh lqfhqwlyh wr hqjdjh lq sk|vlfdo lqyhvwphqw wr khos pdlqwdlq
wkh ryhuydoxdwlrq lq wkh vkruw0uxq1 Wkhvh wzr h{dpsohv/ wrjhwkhu zlwk wkh vlpsoh srvvlelolw|
wkdw wkh frpsdq|*v gluhfwruv zhuh cwuxh eholhyhuv*/ surylghv dgglwlrqdo prwlydwlrq iru rxu
dssurdfk1

Rxu prgho ghsduwv iurp udwlrqdo h{shfwdwlrqv1 Rxu dssurdfk lv wkhuhiruh uhodwhg wr vhy0
hudo sdshuv wkdw h{sodlq dvvhw sulflqj sx}}ohv wkurxjk ghyldwlrqv iurp udwlrqdo h{shfwdwlrqv/
lqfoxglqj Fhffkhwwl/ Odp dqg Pdun +5333, dqg Deho +5333,1 Olnh wkhvh sdshuv/ zh dvvxph
udwkhu wkdq prgho wkh xqghuo|lqj uhdvrq iru ghsduwxuh iurp udwlrqdo h{shfwdwlrqv1 Lqvwhdg/
rxu dwwhqwlrq lv wudlqhg rq hpehgglqj wklv �up ehkdylru lq d prgho ri rswlpdo prqhwdu|
srolf|1 Lq uhvsrqvh wr wkhvh lqh!flhqw vkrfnv wr lqyhvwphqw ghpdqg/ rswlpdo srolf| uhgxfhv
erwk qrplqdo sulfh  xfwxdwlrqv dqg qrq0ixqgdphqwdo dvvhw sulfh pryhphqwv1 Khuh lv wkh
lqwxlwlrq iru zk| hdfk lv d glvwlqfw dqg lpsruwdqw wdujhw ri rswlpdo srolf|1

Iluvw/ d ehqhyrohqw prqhwdu| dxwkrulw| vhhnv wr uhgxfh qrplqdo sulfh lq dwlrq ehfdxvh lw
lqglfdwhv glvwruwlrq rq wkh frqvxpswlrq0ohlvxuh pdujlq1 Xqghu  h{leoh sulfhv/ sulfh0wdnlqj
�upv dqg zdjh0wdnlqj krxvhkrogv jhqhudwh dq h!flhqw doorfdwlrq ehwzhhq frqvxpswlrq dqg
zrun1 Zlwk vwlfn| sulfhv/ pdq| dxwkruv �qg wkdw qrplqdo sulfh vwdelol}dwlrq lpsolhv hlwkhu
h!flhqf| ru frqvwudlqhg h!flhqf| rq wklv pdujlq16 Xqghu vwlfn| sulfhv zlwk srvlwlyh lq0
 dwlrq/ qrplqdo sulfhv duh lqfuhdvlqj ehfdxvh wkh pdujlqdo frvw ri hpsor|lqj dq dgglwlrqdo

6Vlqfh pdq| vwlfn| sulfh prghov dovr ihdwxuh lpshuihfw frpshwlwlrq/ �upv duh qrw sulfh wdnhuv1 Lq rughu iru
}hur lq dwlrq wr lpso| frqvxpswlrq0ohlvxuh h!flhqf|/ d vxevlg| wr oderu lv dssolhg wr xqgr wkh pdunhw srzhu
glvwruwlrq1 Zh iroorz wklv vwudwhj|/ zklfk lv frpprqsodfh1 Vhh/ iru h{dpsoh/ Urwhpehuj dqg Zrrgirug
+4<<:,1
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zrunhu lv wrr kljk uhodwlyh wr wkh pdujlqdo uhyhqxh surgxfw ri klulqj wkdw zrunhu1 Ehfdxvh
�upv pxvw phhw ghpdqg dw �{hg qrplqdo sulfhv dqg wkh vkruw0uxq fdslwdo vwrfn lv lqhodvwlf/
oderu lv wkh vroh dgmxvwlqj idfwru1

Vhfrqg/ d ehqhyrohqw prqhwdu| dxwkrulw| vhhnv wr uhgxfh qrq0ixqgdphqwdo pryhphqwv
lq dvvhw sulfhv ehfdxvh wkhvh lqglfdwh glvwruwlrq rq wkh lqyhvwphqw pdujlq1 Zkhq d �up
ryhuhvwlpdwhv wkh uhwxuq wr lqyhvwphqw/ wklv jhqhudwhv dq lqfuhdvh lq �upv* shufhlyhg pdujlqdo
ydoxh ri fdslwdo ^/ zklfk vsxuv sk|vlfdo lqyhvwphqw1 Zh dvvxph dq dgmxvwphqw frvw surfhvv
zklfk lpsolhv wkh htxdolw| ri pdujlqdo dqg dyhudjh ^> wkhuhiruh/ wkh lqyhvwphqw glvwruwlrq
fdq eh uhdg r� wkh pdunhw ydoxh ri wkh fdslwdo vwrfn1 Frxqwhudfwlqj wkhvh glvwruwlrqdu| +ru
qrq0ixqgdphqwdo, pryhphqwv lq dvvhw sulfhv khosv fruuhfw lqh!flhqf| rq wkh lqwhuwhpsrudo
pdujlq1

Zlwk wzr pdujlqdo frqglwlrqv/ +d, frqvxpswlrq0ohlvxuh dqg +e, lqyhvwphqw/ dqg rqo|
rqh srolf| lqvwuxphqw/ wkh rswlpdo uxoh fdqqrw lq jhqhudo uhfryhu wkh xqfrqvwudlqhg h!flhqw
doorfdwlrq1 Lq rwkhu zrugv/ wkhuh lv d wudgh0r� ehwzhhq qrplqdo sulfh dqg dvvhw sulfh vwdelolw|1
Lqwxlwlyho|/ lw lv vxerswlpdo iru wkh prqhwdu| dxwkrulw| wr vwdelol}h rqo| rqh wdujhw +ru/
htxlydohqwo|/ fruuhfw rqo| rqh pdujlqdo frqglwlrq,1 Mxvw dv wd{ vprrwklqj dujxphqwv lpso|
wkdw wd{ glvwruwlrqv vkrxog eh vsuhdg dfurvv vhfwruv dqg ryhu wlph/ rswlpdo prqhwdu| srolf|
vsuhdgv glvwruwlrqv dfurvv erwk pdujlqv +d, dqg +e,1

Rswlpdo srolf| sduwldoo| fruuhfwv d glvwruwlrqdu| lqfuhdvh lq lqyhvwphqw dqg dvvrfldwhg
dvvhw sulfhv1 Wklv lv dffrpsolvkhg e| frqwudfwlrqdu| prqhwdu| srolf|/ zklfk uhgxfhv htxlole0
ulxp oderu lqsxw1 Orzhu oderu lqsxw uhgxfhv wkh pdujlqdo surgxfw ri fdslwdo/ wkxv uhgxflqj
wkh uhqwdo sulfh ri fdslwdo17 D orzhu uhqwdo udwh uhgxfhv wkh lqfhqwlyh wr dffxpxodwh fdslwdo/
zklfk frxqwhudfwv wkh ruljlqdo glvwruwlrqdu| vkrfn1 H�hfwlyho|/ d prqhwdu| dxwkrulw| ehkdy0
lqj rswlpdoo| fuhdwhv qrplqdo sulfh gh dwlrq lq rughu wr r�vhw dvvhw sulfh lq dwlrq1 Qrplqdo
sulfh vwdelol}dwlrq/ rq wkh rwkhu kdqg/ lv qrw rswlpdo ehfdxvh lw hqvxuhv frqvxpswlrq0ohlvxuh
h!flhqf| zkloh ljqrulqj wkh lqyhvwphqw glvwruwlrq1

Wkhuh lv d wklug pdujlq ru glvwruwlrq lq wkh prgho= wkh gluhfw cphqx frvwv* ri qrplqdo
sulfh lq dwlrq18 Li wklv frvw lv odujh lq wkh zhoiduh ixqfwlrq/ prqhwdu| srolf| uhvsrqgv ohvv wr
qrq0ixqgdphqwdo dvvhw sulfh pryhphqwv ehfdxvh uhvsrqglqj wr dvvhw sulfhv lqgxfhv qrplqdo
sulfh  xfwxdwlrqv1 Lq rxu vlpxodwlrqv/ zh h{soruh d zlgh udqjh ri wkhvh frvwv dqg �qg wkdw
iru vhqvleoh fdoleudwlrqv/ wklv wklug h�hfw lv uhodwlyho| vpdoo1

Suhylrxv uhodwhg uhvhdufk/ prvw qrwdeo| Ehuqdqnh dqg Jhuwohu +4<<</ s1 4;,/ dujxhv iru
d vpdoohu uroh iru dvvhw sulfhv lq iruplqj prqhwdu| srolf|1 Ehuqdqnh dqg Jhuwohu +khuhdiwhu
EJ, vwdwh �srolf| vkrxog qrw uhvsrqg wr fkdqjhv lq dvvhw sulfhv/ h{fhsw lqvridu dv wkh| vljqdo
fkdqjhv lq h{shfwhg lq dwlrq1� Rxu dujxphqw lv glvwlqfw= qrq0ixqgdphqwdo pryhphqwv lq
dvvhw sulfhv vljqdo glvwruwlrqv lq wkh fdslwdo pdunhw wr zklfk rswlpdo prqhwdu| srolf| vkrxog
uhvsrqg1 Dvvhw sulfhv duh lpsruwdqw iru rswlpdo srolf| qrw ehfdxvh wkh| duh dq lqglfdwru
ri qrplqdo sulfh lq dwlrq/ exw ehfdxvh wkh| surylgh gl�huhqw lqirupdwlrq uhjduglqj pdunhw
lqh!flhqf| wkdq qrplqdo sulfhv1

7Wkhuh duh rwkhu fkdqqhov iru prqhwdu| srolf| wr doohyldwh wkh glvwruwlrqdu| lqyhvwphqw vkrfn zklfk duh
ohvv lpsruwdqw txdqwlwdwlyho|1 Zh glvfxvv wkhvh ehorz1

8E| phqx frvwv/ zh phdq wkh gluhfw sk|vlfdo ru xwlolw| frvw ri fkdqjlqj sulfhv ru orvv ri rxwsxw fuhdwhg
e| uhodwlyh sulfh glvshuvlrq1 Zh gr qrw phdq wkh h{whqw wr zklfk lq dwlrq glvwruwv uhdo pdujlqv/ vxfk dv wkh
frqvxpswlrq0ohlvxuh ghflvlrq1
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Rxu dssurdfk gl�huv iurp EJ rq wzr fuxfldo glphqvlrqv19 Iluvw/ EJ dvvxph wkh prq0
hwdu| dxwkrulw| fdqqrw vhsdudwho| lghqwli| qrq0ixqgdphqwdo dvvhw sulfh pryhphqwv1 Wklv
vhyhuho| olplwv d fhqwudo edqn*v delolw| wr frxqwhudfw glvwruwlrqv jhqhudwhg e| exeeohv zlwk0
rxw grlqj froodwhudo gdpdjh gxulqj ixqgdphqwdo dvvhw sulfh pryhphqwv1 Rq wkh rwkhu kdqg/
zh dvvxph wkdw d prqhwdu| dxwkrulw| fdq glvwlqjxlvk ixqgdphqwdo iurp qrq0ixqgdphqwdo +ru
lq rxu odqjxdjh glvwruwlrqdu|, fkdqjhv1 Wkh wuxwk olhv vrphzkhuh lqehwzhhq1 Sxuvxlqj wkh
lpsolfdwlrqv ri rxu dvvxpswlrq lv mxvwl�hg jlyhq wkh orqj0uxq suhglfwdelolw| ri dvvhw uhwxuqv
+vhh/ iru h{dpsoh/ Fdpsehoo/ PdfNlqod| dqg Or 4<<:,1 Sduwlfxoduo| frpshoolqj lv wkh uhfrug
ri �qdqfldo hfrqrplvwv/ vxfk dv Vkloohu +5333,/ lq lghqwli|lqj ryhuydoxdwlrq gxulqj wkh uhfhqw
vwrfn pdunhw errp1 Jlyhq wkh ydolglw| ri EJ*v srlqw/ krzhyhu/ rxu zhoiduh uhvxowv vkrxog
eh uhdg dv xsshu erxqgv rq wkh xvhixoqhvv ri dvvhw sulfh vwdelol}dwlrq1

Wkh vhfrqg pdlq gl�huhqfh lv krz srolf| uxohv duh frqvwuxfwhg1 EJ vlpxodwh d prgho
xqghu vhyhudo lqwhuhvw udwh uxohv/ vrph ri zklfk uhvsrqg wr dvvhw sulfhv1 Zh frpsxwh wkh
rswlpdo srolf|1 Rxu dssurdfk lv xvhixo iru wzr uhdvrqv= +d, wkh rswlpdo srolf| pd| uhvsrqg
wr dvvhw sulfh  xfwxdwlrqv hyhq li vlpsoh dg krf uxohv shuirup srruo|>: +e, zulwlqj grzq
wkh Udpvh| surjudp pdnhv h{solflw wkh jryhuqphqw*v jrdo ri xvlqj srolf| wr pdnh erwk wkh
frqvxpswlrq0ohlvxuh htxloleulxp dqg lqwhuwhpsrudo lqyhvwphqw htxloleulxp frqglwlrqv forvh
wr Sduhwr rswlpdo1 Wkh iruphu jrdo prwlydwhv qrplqdo sulfh vwdelol}dwlrq/ zkloh wkh odwwhu
mxvwl�hv uhgxflqj qrq0ixqgdphqwdo dvvhw sulfhv pryhphqwv1 Sxeolf �qdqfh lqvwuxfwv wkdw
srolf| vkrxog vprrwk glvwruwlrqv dfurvv wlph dqg pdunhwv1 Dv vxfk/ glvwruwlrqdu| vkrfnv wr
sk|vlfdo lqyhvwphqw ghpdqg vkrxog eh frxqwhudfwhg zlwk prqhwdu| srolf|�wkxv vwdelol}lqj
dvvhw sulfhv�hyhq dw wkh frvw ri lqwurgxflqj vrph oderu pdunhw glvwruwlrq/ dqg wkhuhiruh
qrplqdo sulfh  xfwxdwlrqv1 Wr wkh h{whqw wkdw phqx frvwv pdnh qrplqdo lq dwlrq edg iru
lwv rzq vdnh/ wkh xvhixoqhvv ri srolf| uhvsrqglqj wr dvvhw sulfhv lv uhgxfhg1

Lq wkh qh{w vhfwlrq/ zh suhvhqw d g|qdplf vwlfn| sulfh prgho zlwk hqgrjhqrxv fdsl0
wdo dffxpxodwlrq dqg glvwruwlrqdu| lqyhvwphqw vkrfnv1 Vhfwlrq 6 fkdudfwhul}hv wkh prgho*v
htxloleulxp xqghu wzr srolflhv= qrplqdo sulfh vwdelol}dwlrq dqg wkh rswlpdo srolf| xqghu
frpplwphqw1 Vhfwlrq 7 frqgxfwv d vhqvlwlylw| dqdo|vlv dqg zhoiduh frpsdulvrqv1 Vhfwlrq 8
frqfoxghv1

5 D Vwlfn| Sulfh Prgho zlwk Glvwruwlrqdu| Lqyhvwphqw Vkrfnv

Krxvhkrog0Ilup Sureohp

Wkh hfrqrp| lv srsxodwhg e| pdq| lghqwlfdo krxvhkrog0�upv1 Hdfk pd{lpl}hv lwv olihwlph

9Rwkhu gl�huhqfhv zlwk EJ vhhp wr eh ohvv fuxfldo1 Iru h{dpsoh/ zh dvvxph �upv* iruhfdvw uhwxuqv wr
fdslwdo lqfruuhfwo|/ zklfk fdxvhv dvvhw sulfh dqg lqyhvwphqw pryhphqwv1 EJ dvvxph d vwrfkdvwlf exeeoh dv
wkh h{rjhqrxv iruflqj surfhvv dqg wkdw �upv duh fuhglw0frqvwudlqhg gxh wr frvwo| vwdwh yhul�fdwlrq1 Zkloh wkh
lqyhvwphqw jrrgv �upv* rzq ghflvlrqv duh edvhg rq ixqgdphqwdo t +xqolnh rxu prgho,/ wkh exeeoh lqfuhdvhv
�upv* qhw zruwk1 Ohqghuv wdnh wkh exeeoh dvvhw dv jrrg froodwhudo/ zklfk orzhuv wkh h{whuqdo �qdqfh suhplxp1
D orzhu frvw ri fdslwdo ohdgv wr juhdwhu lqyhvwphqw1 Lq hlwkhu fdvh/ vrphrqh*v +�up lq rxu prgho dqg ohqghu lq
EJ, frqixvlrq uhjduglqj dq h{rjhqrxv vkrfn ohdgv wr d srvlwlyh frpryhphqw ri dvvhw sulfhv dqg lqyhvwphqw1
EJ lv fhuwdlqo| pruh hohjdqw dqg kdv wkh dgglwlrqdo ehqh�w ri d lqwhuqdo sursrjdwlrq phfkdqlvp wkurxjk d
�qdqfldo dffhohudwru1 Rxu dssurdfk vlpsol�hv frpsxwdwlrq ri rswlpdo srolf|1

:Wkh dfwxdo rswlpdo uxoh grhv qrw uhvsrqg wr dvvhw sulfhv gluhfwo|/ exw lqvwhdg wkh xqghuo|lqj vkrfn wkdw
gulyhv dvvhw sulflqj pryhphqwv1
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iru doo | � f1 Zh dvvxph j : f1 Krxvhkrogv glvolnh fkdqjlqj wkhlu rzq qrplqdo sulfh �|

udslgo|1 Khuh S| ghqrwhv frqvxpswlrq/ �| wkh uhdo zdjh/ o| wkh uhqwdo sulfh ri fdslwdo dqg
�| prqh| kroglqjv1 Dovr/ 7�| ghqrwhv wkh djjuhjdwh qrplqdo sulfh lqgh{1 Krxvhkrog0�upv
pd| krog rqo| qrq0qhjdwlyh frqvxpswlrq dqg prqh| S|c�| � f1 Ilqdoo|/ �3� lv jlyhq dv
dq lqlwldo frqglwlrq1 Krxvhkrog0�upv ghulyh 5| iurp wkh sur�wv ri lqyhvwphqw jrrgv �upv/
zklfk wkh| rzq1

Krxvhkrog0�upv kluh �?| zrunhuv iurp wkh oderu pdunhw iru rzq surgxfwlrq dqg vxsso|
?| rzq xqlwv ri oderu wr rwkhu �upv1 Wkh jryhuqphqw vxevlgl}hv oderu vxsso| dqg fdslwdo
uhqwdo/ zklfk lw �qdqfhv wkurxjk oxps vxp wd{hv �|1 Wkh pdjqlwxgh ri wkh vxevlglhv duh
ghwhuplqhg e| r1

Prqhwdu| qrq0qhxwudolw| h{lvwv ehfdxvh krxvhkrog0�upv idfh d txdgudwlf xwlolw| frvw ri
fkdqjlqj rzq sulfhv1; Dw wkh vdph wlph/ zh dvvxph krxvhkrog0�upv dovr ghulyh glvxwlolw|/
C 	 f/ ru srwhqwldoo| srvlwlyh xwlolw|/ C : f/ iurp fkdqjhv lq wkh dyhudjh sulfh ohyho=

�| '
C

2

#
7�|n�

7�|

� �

$2

Ehfdxvh krxvhkrog0�upv wdnh wkh jhqhudo sulfh ohyho dv jlyhq/ �| lv h{whuqdo wr wkh �up dqg
grhv qrw d�hfw �uvw0rughu frqglwlrqv1 Wkh lqwhuqdo frvw ri sulfh fkdqjhv/ ghwhuplqhg e| �/
doorzv xv wr pdwfk hpslulfdo hvwlpdwhv ri wkh iruzdug0orrnlqj h{shfwdwlrqdo Skloolsv fxuyh>
wkh h{whuqdo frvwv/ ghwhuplqhg e| C/ wrjhwkhu zlwk wkh lqwhuqdo frvwv doorzv xv wr pdwfk
hpslulfdo hvwlpdwhv ri wkh gluhfw cphqx frvwv* ri qrplqdo sulfh uljlglw|1

Zh ixuwkhu dvvxph wkdw krxvhkrogv kdyh d shuihfwo| lqhodvwlf ghpdqg iru uhdo edodqfhv/
zklfk lv rplwwhg iurp +4, iru vlpsolflw|1 Wklv zloo ghwhuplqh wkh sulfh ohyho lq htxloleulxp1
Wkh dvvxpswlrq doorzv xv wr devwudfw iurp wkh glvwruwlrq jhqhudwhg e| krxvhkrogv dwwhpswlqj
wr hfrqrpl}h rq fdvk edodqfhv1

Krxvhkrog0�upv duh dovr vxemhfw wr wkh frqvwudlqw wkdw jlyhq wkh sulfh wkh| fkdujh �|/
vdohv duh ghpdqg0ghwhuplqhg=

+| ' t _
| (

�
�|

7�|

�
+6,

zkhuh t _
| ghqrwhv hfrqrp|0zlgh wrwdo ghpdqg iru jrrgv/ ( E�� ' � dqg (� E�� � � 	 ��1

Wkh krxvhkrog0�up surgxfwlrq whfkqrorj| lv=

+| ' &k| �?
�3k
| +7,

;Urwhpehuj +4<;5, ghyhorshg wkh ruljlqdo prgho zlwk txdgudwlf sulfh dgmxvwphqw frvwv1 Ehqkdele/
Vfkplww0Jurkh dqg Xuleh +5333d/ 5333e, dqg Gxsru +5333, dovr xvh wklv vshfl�fdwlrq1
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Lpsrvlqj wkh krxvhkrog0�up rswlpdolw| frqglwlrqv/ dorqj zlwk v|pphwu| dqg pdunhw
fohdulqj/ zh kdyh=
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Ehfdxvh lw lv qrw xvhixo iru rxu sxusrvhv/ zh rplw wkh uhdo edodqfhv htxloleulxp frqglwlrq1
Rswlpdo sulfh vhwwlqj uhtxluhv wkdw htxdwlrq +8, krog1 Khuh/ Z| � �|*�|3�1 Frvw0plqlpl}dwlrq
lpsolhv +9,1

Iru wkh uhpdlqghu ri wkh sdshu/ zh dvvxph wkdw wkh jryhuqphqw vxevlgl}hv oderu dqg
fdslwdo wr jhqhudwh vwhdg|0vwdwh Sduhwr h!flhqf|= � n r ' �* E� n ��1< Zlwk wklv vxevlg|/
wkh �up*v sulflqj htxdwlrq lv

� EZ| � �� Z| � q�.| dEZ|n� � �� Z|n�o '
E� n ��?|
�� k

%
E�� k�

#
&|
?|

$k

ES|�
3j � �

&
+:,

Lqwxlwlyho|/ �upv zrxog olnh wr vhw pdujlqdo uhyhqxh htxdo wr pdujlqdo frvw lq hdfk shulrg
+zklfk htxdov sulfh gxh wr rxu vxevlg|,> krzhyhu/ frvwv ri dgmxvwlqj sulfhv lpso| wkdw sulfhv
duh fkdqjhg vorzo| lq uhvsrqvh wr vkrfnv1

Qrwh wkdw wkh h!flhqw doorfdwlrq ehwzhhq ohlvxuh dqg frqvxpswlrq/ jlyhq wkh fxuuhqw
fdslwdo vwrfn/ rffxuv li=

E�� k�

#
&|
?|

$k

ES|�
3j �� ' f

zklfk vwdwhv wkdw wkh pdujlqdo xwlolw| ri frqvxpswlrq jhqhudwhg e| dgglwlrqdo zrun vkrxog
mxvw r�vhw wkh glvxwlolw| ri wkdw zrun1 Wklv lv h{dfwo| wkh eudfnhwhg whup rq wkh uljkw0kdqg
vlgh ri +:,1 Wklv kdv wzr lpsruwdqw lpsolfdwlrqv1 Iluvw/ fxuuhqw lq dwlrq lv d vxppdu|
vwdwlvwlf iru wkh h{shfwhg ixwxuh frqvxpswlrq0ohlvxuh glvwruwlrq1 Vroylqj +:, iruzdug/ Z| lv d
oderu zhljkwhg vxp ri wkh pdujlqdo plvdoorfdwlrq ri oderu h�ruw1 Vhfrqg/ lw lpsolhv wkdw lq
rughu wr jhqhudwh h!flhqf| rq wklv pdujlq/ d prqhwdu| dxwkrulw| vkrxog vwdelol}h wkh sulfh
ohyho Z| ' �/ dv lq Urwhpehuj dqg Zrrgirug +4<<:,1

Pdq| prghov vkduh wklv dvshfw ri rxu odz ri prwlrq iru lq dwlrq +:,= lq dwlrq phdvxuhv
d vxp ri hlwkhu fxuuhqw/ ixwxuh dqg2ru sdvw ghyldwlrqv ri wkh pdujlqdo xwlolw| ri frqvxpswlrq
iurp dq dgglwlrqdo xqlw ri zrun qhw ri wkh glvxwlolw| ri zrun1 Iru h{dpsoh/ lq Ehuqdqnh
dqg Jhuwohu +4<<<,/ wkh fruuhvsrqglqj orj0olqhdul}hg h{suhvvlrq dsshduv lq htxdwlrqv +D143,0
+D144, ri wkhlu sdshu1 Lq wkh suhvhqfh ri vxevlglhv wr fruuhfw iru pdunhw srzhu/ lq dwlrq
phdvxuhv wkh h{whqw ri fxuuhqw dqg h{shfwhg ixwxuh glvwruwlrq rq wkh frqvxpswlrq0ohlvxuh
pdujlq1

Lqyhvwphqw Ilup Sureohp

<Wklv vxevlg| r�vhwv wkh vwhdg|0vwdwh glvwruwlrq ri lpshuihfw frpshwlwlrq ehwzhhq krxhvkrog0�upv1 Wkh
vxevlg| pxvw eh sdlg wr erwk idfwruv vr wkdw uhodwlyh idfwru sulfhv duh qrw glvwruwhg1

:



Lq dgglwlrq wr krxvhkrog0�upv wkdw surgxfh rxwsxw dqg vhw qrplqdo sulfhv/ lqyhvwphqw
�upv ghwhuplqh fdslwdo dffxpxodwlrq1 Dq lqyhvwphqw �up*v rqh0shulrg uhdo sur�wv duh=

5| ' o|&| n E�� B� &| � &|n� � x

#
&|n�
&|

$
&|

zkhuh x lv d qrqqhjdwlyh/ frqyh{ dgmxvwphqw frvw ixqfwlrq1 Dw wlph |/ �upv shufhlyhg ixwxuh
sur�wv duh jlyhq e|=

�5|n� ' w|n�o|n�&|n� n E�� B� &|n� � &|n�n� � x

#
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&|n�
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&|n� iru � : f

Lqyhvwphqw �upv gr qrw lvvxh qhz vkduhv ru erqgv dqg duh rzqhg e| krxvhkrogv0�upv1
Wkh �up uhqwv &| wr krxvhkrog0�upv lq wkh fxuuhqw shulrg/ frqgxfwv sk|vlfdo lqyhvwphqw

rxw ri uhwdlqhg hduqlqjv dqg vhhnv wr pd{lpl}h=

#|5| n.|
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zkhuh w lv d vwrfkdvwlf surfhvv dqg #| lv wkh pdujlqdo xwlolw| ri krxvhkrog frqvxpswlrq dw
wlph |1

Rxu vshfl�fdwlrq +;, lv sxusrvhixoo| qrq0vwdqgdug1 Lq wkh w|slfdo fdvh/ w| ' �1 Ilupv
lqyhvw lqh!flhqwo| li w| 9' �1 Wklv dvvxpswlrq uh hfwv rxu ghvluh wr xqghuvwdqg krz rswl0
pdo srolf| vkrxog uhvsrqg wr glvwruwlrqdu| vkrfnv wr dq hfrqrp|0zlgh lqyhvwphqw vfkhg0
xoh1 Wklv dvvxpswlrq lv lq nhhslqj zlwk Nh|qhv* revhuydwlrq wkdw vljql�fdqw  xfwxdwlrqv lq
lqyhvwphqw�dqg d pdmru fdxvh ri exvlqhvv f|fohv�duh xqh{sodlqhg dqg pd| eh gulyhq e|
dqlpdo vslulwv143 Dqrwkhu lqwhusuhwdwlrq lv wkdw qrq0ixqgdphqwdo dqg odujh pryhphqwv lq dv0
vhw sulfhv pryh sk|vlfdo lqyhvwphqw wkurxjk d ^ h�hfw1 D pruh vrsklvwlfdwhg dssurdfk zrxog
�uvw prgho dvvhw sulfh exeeohv wr h{sodlq zk| vkduh sulfhv dsshdu wr ghyldwh iru orqj shulrgv
iurp wkhlu ixqgdphqwdo ydoxh/ dv grfxphqwhg lq Vkloohu +4<;4,1 Vhfrqg/ �up ehkdylru zrxog
eh prghohg vxfk wkdw sk|vlfdo lqyhvwphqw uhvsrqgv wr qrq0ixqgdphqwdo pryhphqwv lq vwrfn
sulfhv/ dv grfxphqwhg lq Eduur +4<<3, dqg Eodqfkdug/ Vxpphuv dqg Ukhh +4<<6,1 Ehfdxvh
dvvhw sulfhv dqg lqyhvwphqw ghflvlrqv duh ghwhuplqhg e| �upv* wlph ydu|lqj dqg glvwruwlrqdu|
w/ rxu vkrfn surfhvv vkduhv erwk ihdwxuhv ri wkh pruh vrsklvwlfdwhg dssurdfk1

Wkh �up*v lqyhvwphqw ghflvlrq vdwlv�hv=
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zkhuh }|n� � &|n�*&|1 Qrwh wkdw lq dwlrq grhv qrw dsshdu lq wkh deryh frqglwlrq1 Dq| h�hfw
ri prqhwdu| srolf| rq lqyhvwphqw pxvw zrun wkurxjk wkh frqvxpswlrq0ohlvxuh frqglwlrq�
zklfk lqyroyhv lq dwlrq1 Ixuwkhupruh/ li w|n� ' �/ htxdwlrq +<, fruuhvsrqgv wr wkh h!flhqf|
frqglwlrq iru lqyhvwphqw1

43Dqrwkhu dssurdfk wr prghoolqj dqlpdo vslulwv lv wr dvvxph d vx!flhqwo| vwurqj vwudwhjlf frpsohphqwdulw|
ru lqwhudfwlrq ehwzhhq hfrqrplf djhqwv +dqg srwhqwldoo| jryhuqphqw srolf|, wkdw ohdgv wr pxowlsoh htxloleuld1
Lq wkh frqwh{w ri wkh frqgxfw ri prqhwdu| srolf|/ wklv olqh lv sxuvxhg e| Gxsru +5334,1

;



Lq wklv vhfwlrq/ zh kdyh prghoohg lqyhvwphqw �upv* ghyldwlrq iurp udwlrqdo h{shfwdwlrqv1
Zh zloo dovr dvvxph wkdw krxvhkrog0�upv vkduh wkh lqyhvwphqw �upv h{shfwdwlrqv uhjduglqj
ixwxuh sur�wv1 Wklv lv d jrrg dvvxpswlrq li krxvhkrog0�upv gr qrw eholhyh wkdw wkh| kdyh
ehwwhu lqirupdwlrq rq ixwxuh djjuhjdwh glylghqgv wkdq wkh lqyhvwphqw �upv1 Rq wkh rwkhu
kdqg/ zh dvvxph wkdw krxvhkrog0�upv kdyh udwlrqdo h{shfwdwlrqv derxw wkh ixwxuh frvw ri
fdslwdo�h{shfwdwlrqv zklfk duh qhfhvvdu| wr frqvwuxfw wkhlu iruzdug0orrnlqj sulflqj srolf|1
Wklv lv dq dssursuldwh dvvxpswlrq li krxvhkrog0�upv duh nqrzohgjdeoh derxw wkh sduwlfxodu
fdslwdo lqsxw xvhg lq rzq surgxfwlrq/ exw duh qrw h{wuhpho| nqrzohgjdeoh derxw doo ri wkh
hfrqrp|*v fdslwdo jrrg surgxflqj �upv144

Htxloleulxp

Froohfwlqj htxloleulxp frqglwlrqv/ zh kdyh wkuhh htxdwlrqv lq irxu xqnqrzq vwrfkdvwlf
surfhvvhv iS|c &|c ?|c Z|j=
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+44,
dqg +:,1 Wkh irxuwk dqg �qdo htxdwlrq lv wkh prqhwdu| srolf| uxoh/ vshfl�hg ehorz1 Zh
dvvxph wkdw/ lq h{shfwdwlrq/ �upv glvfrxqw fruuhfwo| . Ew� ' �1 Wkhq/ lq d vwdwlrqdu| vwhdg|0
vwdwh zlwk }hur lq dwlrq/ wkh doorfdwlrq lv rswlpdo ehfdxvh= +d, �upv udwlrqdoo| iruhfdvw
uhwxuqv wr fdslwdo> +e, wkhuh lv qr oderu pdunhw glvwruwlrq1

Lq wkh qh{w vhfwlrq/ zh frpsxwh wkh htxloleulxp xqghu wkh rswlpdo prqhwdu| srolf| xqghu
frpplwphqw dqg frpsduh lw wr d srolf| ri qrplqdo sulfh vwdelol}dwlrq1

6 Rswlpdo Prqhwdu| Srolf| Xqghu Frpplwphqw

Frqvlghu wkh sureohp ri d ehqhyrohqw prqhwdu| dxwkrulw| xqghu frpplwphqw1 D prqhwdu|
dxwkrulw| fkrrvhv d vwrfkdvwlf surfhvv iru iS|c &|c ?|c Z|j c vxemhfw wr wkh uhvrxufh frqvwudlqw
+43, dqg wzr lqfhqwlyh frqvwudlqwv +:, dqg +44,/ wr pd{lpl}h=45
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Wkh Udpvh| jryhuqphqw fkrlfh fdqqrw d�hfw wkh txdqwlw| ri htxloleulxp uhdo edodqfhv/ zklfk
duh lq shuihfwo| lqhodvwlf ghpdqg146

44Wkh dssduhqw dv|pphwu| ehwzhhq h{shfwdwlrqv derxw ixwxuh sur�wv dqg uhqwdo sulfhv ri fdslwdo e|
krxvhkrog0�upv uhvxowv iurp wkh srru +exw vwdqgdug, dvvxpswlrq ri wkh h{lvwhqfh ri d uhsuhvhqwdwlyh lqyhvw0
phqw jrrg �up1

45Jlyhq rxu lqhodvwlf uhdo prqh| ghpdqg vshfl�fdwlrq/ lw lv vwudljkwiruzdug wr edfn rxw wkh qrplqdo prqh|
vxsso| surfhvv zklfk vxssruwv wkh rswlpdo srolf|1 Ixuwkhupruh/ wkh dgglwlrq ri qrplqdo qrq0vwdwh frqwlqjhqw
ghew wr wkh prgho zrxog doorz xv wr edfn rxw wkh lpsolhg lqwhuhvw udwh xqghu wkh rswlpdo srolf|1

46Dowhuqdwlyho|/ zh frxog kdyh dvvxphg wkdw uhdo edodqfh ghpdqg lv hodvwlf exw vx!flhqwo| xqlpsruwdqw
lq xwlolw|1

<



Rqh vshfldo fdvh lv lqvwuxfwlyh e| irfxvlqj rq wkh prgho*v wzr uhdo glvwruwlrqv1 Lw lv
dgglwlrqdoo| dsshdolqj wr wkrvh zkr eholhyh wkh phqx frvwv ri sulfh fkdqjhv kdyh dq lqfrqvh0
txhqfldo h�hfw rq zhoiduh lq orz lq dwlrq hfrqrplhv1 Wklv vshfldo fdvh dssolhv zkhq � ' C1
Vlqfh zh uhvwulfw dwwhqwlrq wr v|pphwulf htxloleuld/ wkh lqwhuqdo dqg h{whuqdo h�hfwv rq xwlolw|
ri sulfh fkdqjhv h{dfwo| r�vhw1 Wkhq/ zh pd| ljqruh frqvwudlqw +:, dqg Z| lq wkh prqhwdu|
dxwkrulw|*v sureohp1 Wklv lv srvvleoh ehfdxvh lq dwlrq dsshduv lq qr rwkhu frqvwudlqw qru
wkh remhfwlyh ixqfwlrq1 Wkh h{shfwdwlrqdo Skloolsv fxuyh +:, doorzv wkh prqhwdu| dxwkrulw|
wr glvwruw wkh frqvxpswlrq0ohlvxuh pdujlq e| fkrlfh ri dq lq dwlrq surfhvv1 Diwhu frpsxw0
lqj wkh rswlpdo srolf| zlwkrxw vshfli|lqj iZ|j/ zh pd| edfn rxw dq lq dwlrq surfhvv wkdw
vdwlv�hv +:,1

Wkh ehqhyrohqw prqhwdu| dxwkrulw|/ wkhuhiruh/ fkrrvhv d vwrfkdvwlf surfhvv iru iS|c &|c ?|j
wr pd{lpl}h=
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+46,
Wkh Udpvh| sureohp dvvrfldwhg zlwk +46, fdq dovr eh lqwhusuhwhg dv dulvlqj iurp d vhfrqg/
qrq0prqhwdu|/ hfrqrp|1 Frqvlghu wkh uhdo qhrfodvvlfdo jurzwk prgho1 Wkhuh h{lvwv d jry0
huqphqw wkdw kdv qr h{shqglwxuh uhtxluhphqwv dqg pd| ohy| oxps0vxp �qdqfhg wd{hv ru
vxevlglhv rq zdjhv1 Wkh jryhuqphqw fdqqrw wd{ ru vxevlgl}h fdslwdo lqfrph/ hyhq wkrxjk
wkhuh lv d glvwruwlrqdu| vkrfn w wr lqyhvwphqw ghpdqg1

Xqghu wklv vhfrqg lqwhusuhwdwlrq/ d oderu pdunhw htxloleulxp frqglwlrq grhv qrw dsshdu lq
+46, ehfdxvh wkh jryhuqphqw pd| vhohfw d oderu wd{ ru vxevlg| wr pdnh dq| oderu doorfdwlrq
frqvlvwhqw zlwk dq htxloleulxp1 Zlwkrxw uhguhvv iurp fdslwdo vxevlglhv/ wkh jryhuqphqw pd|
zdqw wr ghyldwh iurp d }hur oderu wd{ +ru d prqhwdu| dxwkrulw| pd| zdqw wr ghyldwh iurp
sulfh vwdelolw|, lq rughu wr xqgr d glvwruwlrq fdxvhg e| wkh lqyhvwphqw htxloleulxp frqglwlrq1
Lq hlwkhu wkh qrq0prqhwdu| ru prqhwdu| lqwhusuhwdwlrq/ d ehqhyrohqw jryhuqphqw edodqfhv
wkh srwhqwldo pdunhw glvwruwlrqv147

Zh glvfxvv wkh �uvw0rughu frqglwlrqv iru i?|c S|c &|n�j lq wxuq1 Iluvw/ iru doo | : f/ rswlpdo
oderu ?|n� vdwlv�hv=
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Wkh UKV ri +47, lv urxjko| wkh glvfrxqwhg ghyldwlrq ri wkh vrfldo sodqqhu*v vwdwlf frqvxpswlrq0
ohlvxuh Hxohu htxdwlrq148 Lq wkh xqfrqvwudlqhg rswlpdo doorfdwlrq/ wkh UKV htxdov }hur1 Lq
wkh Udpvh| sureohp/ wkh UKV htxdov }hur li dqg rqo| li wkh lqfhqwlyh frqvwudlqw grhv qrw
elqg >| ' f/ ru/ lq rwkhu zrugv/ lqyhvwphqw lv doorfdwhg h!flhqwo|1 Li >| : f/ �upv xqghu0
hvwlpdwh uhwxuqv wr fdslwdo dqg wkhuhiruh xqghulqyhvw1 Lq uhvsrqvh/ wkh prqhwdu| dxwkrulw|
fkrrvhv juhdwhu oderu lqsxw qh{w shulrg uhodwlyh wr wkh vwdwlf vrfldo rswlpxp1 Wkh srolf|*v
pdujlqdo h�hfw lv wr udlvh wkh glvfrxqwhg qh{w shulrg uhqwdo sulfh ri fdslwdo1 Lqwxlwlyho|/

47Wkh �uvw0rughu frqglwlrqv lqwurgxfh odjjhg pxowlsolhuv lqwr wkh prgho*v g|qdplf htxdwlrqv dv lq Nkdq/
Nlqj dqg Zropdq +5333,1 Zh wuhdw wkh odjjhg pxowlsolhuv dv dgglwlrqdo vwdwh yduldeohv/ dorqj zlwk gw dqg
nw1

48Wkh rqo| gl�huhqfh lv wkdw �w grhv qrw uhsuhvhqw vlpso| wkh vkdgrz ydoxh ri frqvxpswlrq/ exw dovr wkh
h�hfw ri frqvxpswlrq rq wkh lqfhqwlyh frpsdwlelolw| frqvwudlqw1
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udlvlqj wkh fdslwdo uhqwdo sulfh e| lqgxflqj juhdwhu ixwxuh oderu vxsso| sduwldoo| r�vhwv wkh
glvwruwlrq1

Vhfrqg/ frqvlghu wkh rswlpdo frqvxpswlrq S|n� iru doo | : f1 Zh vwdwh wkh �uvw0rughu
frqglwlrq zlwkrxw lqyhvwphqw dgmxvwphqw frvwv iru vlpsolflw|1
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Zkhq wkh lqfhqwlyh frqvwudlqw grhv qrw elqg lq wkh fxuuhqw ru ixwxuh shulrg >| ' >|n� ' f/
wkh Udpvh| dqg xqfrqvwudlqhg rswlpdo surjudpv erwk lpso| wkdw wkh pdujlqdo xwlolw| ri
frqvxpswlrq htxdov wkh vkdgrz ydoxh ri rxwsxw1

Frqvlghu wkh vlwxdwlrq zkhq >| : f dqg >|n� ' f/ lpso|lqj xqghulqyhvwphqw ehwzhhq |
dqg |n � dqg h!flhqw lqyhvwphqw ehwzhhq |n � dqg |n 21 Lq wklv fdvh/ ES|n��

3j : b|n�1 Lq
devhqfh ri wkh wlph | lqfhqwlyh frqvwudlqw/ S|n� zrxog eh wrr orz1 Zkdw lv wkh ehqh�w ri wkh
Udpvh| jryhuqphqw ghsuhvvlqj qh{w shulrg frqvxpswlrqB

Zlwk }hur dgmxvwphqw frvwv/ lqfuhdvlqj wkh fdslwdo vwrfn &|n� wkurxjk fxuuhqw lqyhvwphqw
sd|v= +l, wkh h{shfwhg fdslwdo uhqwdo sulfh qh{w shulrg o|n�> dqg +ll, wkh h{shfwhg uhwxuq
rq wkh xqghsuhfldwhg fdslwdo � � B/ zkhuh erwk +l, dqg +ll, duh sulfhg xvlqj wkh vwrfkdvwlf
glvfrxqw idfwru q ES|*S|n��

j1 D ghfuhdvh lq S|n� udlvhv wkh vwrfkdvwlf glvfrxqw idfwru/ wkxv
lqfuhdvlqj wkh uhwxuq wr sk|vlfdo lqyhvwphqw wkurxjk +ll,1 Lqwxlwlyho|/ uhgxfhg frqvxps0
wlrq lq wkh qh{w shulrg lqfuhdvhv wkh uhwxuq wr kdylqj pruh xqghsuhfldwhg fdslwdo dydlodeoh
iru frqvxpswlrq wkhq1 Wkxv/ ghfuhdvlqj S|n� sduwldoo| r�vhwv wkh glvwruwlrqdu| ghfuhdvh lq
lqyhvwphqw ghpdqg149 D vlplodu uhodwlrqvkls h{sodlqv wkh uroh ri >|n�1

Wklug/ frqvlghu wkh rswlpdo fdslwdo fkrlfh &|n� iru doo | : �1 Zh djdlq devwudfw iurp
dgmxvwphqw frvwv iru vlpsolflw|1
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Li >| ' f/ +4:, lv wkh h!flhqf| frqglwlrq iru fdslwdo dffxpxodwlrq iurp wkh xqfrqvwudlqhg
vrfldo rswlpxp1 Dv vwdwhg deryh/ li >| : f/ wkhq wkh Udpvh| vroxwlrq vhwv wkh h{shfwhg
vrfldo pdujlqdo uhwxuq wr fdslwdo qh{w shulrg juhdwhu wkdq wkh rssruwxqlw| frvw ri lqyhvwlqj1
Wkhuh lv xqghulqyhvwphqw iurp d vrfldo shuvshfwlyh1

Htxdwlrqv +47, dqg +4:, wrjhwkhu gholyhu wkh rswlpdo doorfdwlrq ehwzhhq oderu dqg fdslwdo/
xqghu wkh vshfldo fdvh ri qr lqyhvwphqw dgmxvwphqw frvwv=
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49Wkhuh lv dq r�vhwwlqj zdjh h�hfw wkdw lpsolhv fkdqjhv lq fw.4 gr qrw d�hfw wkh uhwxuq wr lqyhvwphqw lq
+l,1
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Wkh eudfhg whupv rq wkh ohiw0 dqg uljkw0kdqg vlgh ri +4;, uhsuhvhqw wkh ghyldwlrq ri qh{w
shulrg oderu dqg fdslwdo iurp wkh rswlpxp lq pdujlqdo xwlolw| whupv1 Wkh rswlpdo srolf|
htxdwhv wkhvh wzr glvwruwlrqv zhljkwhg e| wkh h{shfwhg txdqwlwlhv ri oderu dqg fdslwdo dw
wlph | n �1 Gxulqj shulrgv ri xqghulqyhvwphqw/ wkh UKV lv srvlwlyh1 Wr pdnh +4;, krog/
wkh Udpvh| jryhuqphqw vhwv wkh pdujlqdo glvxlolw| ri zrun wr eh juhdwhu wkdq wkh pdujlqdo
xwlolw| ri frqvxpswlrq ghulyhg iurp wkdw zrun1 Wkdw lv/ wkh OKV lv srvlwlyh zkhq oderu dw
|n � lv ryhuvxssolhg iurp d vwdwlf vrfldo shuvshfwlyh1

Lq wkh qh{w vhfwlrq/ zh vroyh wkh prgho lq wkh jhqhudo fdvh zkhuh � 9' C1

Prgho Vlpxodwlrq

Rxu whfkqltxh iru dqdo|}lqj wkh v|vwhp g|qdplfv uhtxluhv vhohfwlrq ri prgho sdudphwhuv1
Wkhvh sdudphwhuv duh jlyhq lq Wdeoh 41 Wkh frh!flhqw ri uhodwlyh ulvn dyhuvlrq j/ uhwxuqv
wr fdslwdo k/ fdslwdo ghsuhfldwlrq udwh B duh zlwklq wkh vwdqgdug udqjh ri fdoleudwlrq ydoxhv1
Rqh shulrg odvwv wkuhh prqwkv1 Wkh glvxwlolw| ri zrun � lv d vfdoh sdudphwhu wkdw kdv
qr h�hfw rq lpsruwdqw udwlrv ru htxloleulxp g|qdplfv1 Wkh sdudphwhu � jryhuqv ghjuhh ri
vxevwlwxwdelolw| ehwzhhq �qdo jrrgv1 Wkh pdunxs lq d }hur lq dwlrq vwhdg|0vwdwh htxloleulxp
�* E�n �� htxdov 58 shufhqw1

Qh{w/ zh vhohfw d krxvhkrog glvfrxqw idfwru q ' f�bbD1 Wkh lpsolhg dqqxdo vwhdg|0vwdwh
uhdo lqwhuhvw udwh lv 5 shufhqw1 Wkh sdudphwhu � pxowlsolhv wkh txdgudwlf frvw ri fkdqjlqj rzq
qrplqdo sulfh iru krxvhkrog0�upv1 Lw dovr jryhuqv wkh vshhg ri qrplqdo sulfh dgmxvwphqw1
Wkh vhohfwlrq ri � lv glvfxvvhg lq ghwdlo lq Gxsru +5334,1

Wkh sdudphwhu C zdv fkrvhq wr pdwfk hpslulfdo hylghqfh frqfhuqlqj wkh zhoiduh frvw
ri lq dwlrq yrodwlolw| dv ylhzhg e| d fhqwudo edqn1 Vùghuolqg +4<<<, hvwlpdwhv wkdw lq wkh
X1V1 ehwzhhq 4<99=LL dqg 4<<8=LY/ wkh Ihg srolf| uxoh jdyh 7188 wlphv wkh zhljkw wr rxwsxw
yrodwlolw| uhodwlyh wr lq dwlrq yrodwlolw| lq lwv remhfwlyh ixqfwlrq/ \ lq rxu qrwdwlrq1 Zh fkrvh
C wr pdwfk wklv �jxuh/ zkhuh frqvxpswlrq yrodwlolw| lv uhsodfhg zlwk rxwsxw yrodwlolw| lq
rxu prgho1 Lq dq h{whqvlrq zh frqvlghu dowhuqdwlyh cgluhfw* frvwv ri lq dwlrq vlqfh zh gr qrw
zlvk wr wdnh d vwdqg rq zkhwkhu wkh Ihghudo Uhvhuyh zdv ryhuo| ru xqghuo| uhvsrqvlyh wr
lq dwlrq gxulqj wkh shulrg1

Wdeoh 4= Ehqfkpdun Vshfl�fdwlrq

Sdudphwhu Ydoxh Phdqlqj

j 7 frhi1 ri uhodwlyh ulvn dyhuvlrq

q 31<<8 krxvhkrog xwlolw| glvfrxqw idfwru

� 4 glvxwlolw| ri zrun

k 3169 uhwxuqv wr fdslwdo

B 3136 fdslwdo ghsuhfldwlrq

s�c s2c / 31</31;<1318 lqyhvw1 vkrfn sdudp1 surfhvv

� 08 jryhuqv pdunxs

� 433 sulydwh frvw ri fkdqjlqj sulfhv

x�� E�� 53 lqyhvwphqw dgmxvwphqw frvw

\ 7188 zhljkw rq YduES� uhodwlyh wr YduEZ�
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Zh vhohfw xE�� ' x� E�� ' f/ zklfk lpsolhv dyhudjh dqg pdujlqdo lqyhvwphqw dgmxvwphqw
frvwv duh }hur dw wkh vwhdg|0vwdwh1 Zh fkrvh x�� E�� ' 2f/ zklfk wrjhwkhu zlwk wkh fdslwdo
ghsuhfldwlrq udwh/ lpsolhv dq hodvwlflw| ri �*& zlwk uhvshfw wr ^ htxdo wr 41991 Hpslulfdo
hvwlpdwhv lqfoxglqj Nl|rwdnl dqg Zhvw +4<<9, dqg Fxpplqv/ Kdvvhww dqg Kxeedug +4<<7,
�qg orzhu dgmxvwphqw frvwv wkdq xvhg khuh1 Fkrrvlqj d frqvhuydwlyho| kljk dgmxvwphqw frvwv
eldvhv rxu �qglqjv wrzdugv olwwoh ehqh�w iurp dvvhw sulfh vwdelol}dwlrq ehfdxvh d orz hodvwlflw|
ri lqyhvwphqw ghpdqg lpsolhv olwwoh urrp iru glvwruwlrq14:

Wkh odz ri prwlrq iru wkh glvwruwlrqdu| lqyhvwphqw vkrfn surfhvv lv=

w| ' /w�c| � E�� /� w2c| +4<,

zkhuh
w�c| ' s�w�c|3� n 0| dqg .| E0|n�� ' f +53,

Li � : / : f�D dqg � : s� : s2 : f/ wkhq d srvlwlyh vkrfn wr 0| jhqhudwhv d srvlwlyh lqlwldo
dqg kxps0vkdshg lpsxovh uhvsrqvh ixqfwlrq iru w> wkhuhiruh/ wkh lpsdfw ri wkh vkrfn exlogv
ryhu wlph dv jlyhq e| +4<,0+53, dqg wkhq dv|pswrwhv wr wkh lqlwldo vwhdg|0vwdwh ydoxh1 Wkh
orzhu uljkw sdqho ri �jxuh 5 jlyhv wkh wlph sdwk ri w lq wkh vlpxodwlrq1

Wkhuh duh wzr vwdjhv lq rxu vroxwlrq whfkqltxh1 Iluvw/ vhw wkh h{rjhqrxv vkrfn htxdo wr
lwv vwhdg|0vwdwh ydoxh dqg vroyh iru wkh xqltxh vwhdg|0vwdwh1 Qh{w/ orj0olqhdul}h wkh prgho
durxqg wkh vwhdg|0vwdwh dqg frpsxwh rswlpdo srolf| lpsxovh uhvsrqvh ixqfwlrqv1

Uhvxowv

Ehorz zh frpsxwh wkh rswlpdo lpsxovh uhvsrqvh ixqfwlrqv +LUI, ri vhyhudo uhdo txdqwlwlhv
wr d glvwruwlrqdu| vkrfn wr lqyhvwphqw1 Iru frpsdulvrq zlwk wkh rswlpdo srolf|/ zh dovr
frpsxwh wkh LUI xqghu d }hur lq dwlrq wdujhw> wkdw lv/ zkhuh Z| ' � iru doo |1 Uhfdoo
htxdwlrq +:,/ wkh htxloleulxp odz ri prwlrq iru lq dwlrq=
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Xqghu wkh }hur lq dwlrq srolf|/ zkhq oderu lqsxw lv srvlwlyh wkh odz ri prwlrq iru lq dwlrq
lpsolhv=
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lq hyhu| shulrg1 Lq wklv fdvh/ wkh prqhwdu| dxwkrulw| pdlqwdlqv dq h!flhqw doorfdwlrq ehwzhhq
frqvxpswlrq dqg ohlvxuh dqg jhqhudwhv qr phqx frvwv1

Iljxuh 5 sorwv wkh rswlpdo dqg }hur lq dwlrq LUIv/ rq wkh vrolg dqg grwwhg olqhv uh0
vshfwlyho|/ iru lqyhvwphqw/ oderu/ frqvxpswlrq dqg wkh vkrfn w14; Dq lqfuhdvh lq w lpsolhv
wkdw �upv ryhudffxpxodwh fdslwdo uhodwlyh wr wkh vrfldo rswlpxp1 Wklv fdq eh vhhq e| vroy0
lqj iruzdug d orj0olqhdu dssur{lpdwlrq wr wkh htxloleulxp lqyhvwphqw htxdwlrq +<,1 Ohwwlqj
	%| ' *L} E%|*%

W�/ zh kdyh=

	&|n� � 	&| '
�

x�� E��

"[
�'f

q�
k
qoW	o|n�n� n qoW	w|n� � j E	S|n�n� � 	S|n��

l
+54,

4:Zh frqvlghu d pruh vwdqgdug vshfl�fdwlrq lq vhfwlrq 7 e| iroorzlqj EJ dqg vhwwlqj wkh hodvwlflw| htxdo
wr 71

4;Iru hyhu| LUI/ wkh lqlwldo shulrg odjjhg pxowlsolhuv duh vhw wr wkhlu vwhdg|0vwdwh ydoxhv1
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Iljxuh 5= Rswlpdo dqg sulfh vwdelol}lqj LUIv wr glvwruwlrqdu| lqyhvwphqw vkrfn
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Lq wkh lqlwldo shulrg ri wkh vkrfn/ lqyhvwphqw ulvhv ryhu 9 shufhqw lq wkh }hur lq dwlrq srolf|
dqg ohvv wkdq 5 shufhqw xqghu wkh rswlpdo srolf|1 Wkh rswlpdo srolf| frxqwhudfwv ryhu wzr0
wklugv ri wkh lqlwldo lqh!flhqw lqyhvwphqw lqfuhdvh wkdw rewdlqv xqghu lq dwlrq wdujhwlqj14<

Dffruglqj wr +54,/ d nh| ghwhuplqdqw ri fxuuhqw lqyhvwphqw lv wkh ixwxuh fdslwdo uhqwdo
udwh1 Wkh prqhwdu| dxwkrulw| fdq frxqwhudfw wkh lqfuhdvhg lqyhvwphqw e| uhgxflqj wkh ix0
wxuh fdslwdo uhqwdo sulfh1 Wklv lv dffrpsolvkhg e| ghsuhvvlqj oderu pdunhw dfwlylw| wkurxjk
frqwudfwlrqdu| prqhwdu| srolf|/ wkxv uhgxflqj wkh pdujlqdo surgxfw dqg uhqwdo udwh ri fds0
lwdo1 Wkh fdslwdo uhqwdo udwh LUI lv lq wkh orzhu0uljkw sdqho ri �jxuh 61 Wklv lv dovr fohdu
iurp h{dplqlqj wkh Udpvh| jryhuqphqw*v Hxohu htxdwlrq iru oderu lqsxw +47,1 Qrwh wkdw wkh
rswlpdo srolf| jhqhudwhv d ghfuhdvh lq oderu lqsxw/ zkloh wkh }hur lq dwlrq srolf| jhqhudwhv
dq lqfuhdvh1

Qh{w/ frqvlghu wkh wzr frqvxpswlrq LUIv1 Erwk sdwkv lqlwldoo| kdyh frqvxpswlrq ehorz

4<Vlqfh wkh vkrfn lv d sxuh glvwruwlrq/ wkh xqfrqvwudlqhg vrfldoo| rswlpdo LUI lv d  dw olqh dw }hur1 Wkh

rswlpdo dqg }hur lq dwlrq srolflhv fdqqrw uhsolfdwh wkh �uvw0ehvw uhvsrqvh1
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wkh vwhdg|0vwdwh dqg lqfuhdvlqj1 Lq erwk fdvhv/ wkh lqfuhdvh lq lqyhvwphqw ghpdqg lv sduwldoo|
phw e| doorfdwlqj fxuuhqw rxwsxw dzd| iurp frqvxpswlrq1 Frqvxpswlrq hyhqwxdoo| vxusdvvhv
lwv vwhdg|0vwdwh ohyho dqg wkhq dv|pswrwhv wr wkh vwhdg|0vwdwh iurp deryh xqghu wkh sulfh
vwdelol}lqj srolf|1 Rqfh wkh lqyhvwphqw vkrfn glvvlsdwhv/ wkh sulfh vwdelol}lqj hfrqrp| lv
ohiw zlwk ryhudffxpxodwhg fdslwdo�zklfk krxvhkrogv uxq grzq wkurxjk deryh vwhdg|0vwdwh
frqvxpswlrq1 Xvlqj prqhwdu| srolf| wr pdqlsxodwh frqvxpswlrq jurzwk surylghv dqrwkhu
phfkdqlvp iru d fhqwudo edqn wr r�vhw d glvwruwlrqdu| vkrfn1 E| jhqhudwlqj d vwhhso| vorshg
frqvxpswlrq sur�oh/ wkh prqhwdu| dxwkrulw| zrxog udlvh wkh rssruwxqlw| frvw ri lqyhvwlqj/
dv vhhq lq +54,1 Wklv fkdqqho grhv qrw dsshdu txdqwlwdwlyho| lpsruwdqw vlqfh wkh rswlpdo
dqg sulfh vwdelol}lqj frqvxpswlrq sdwkv jurz dw urxjko| wkh vdph udwh1

Lw lv zruwk qrwlqj rxu prghoolqj dssurdfk pd| xqghuvwdwh wkh frvwv ri dfwxdo lqyhvwphqw
ghpdqg vkrfnv gulyhq e| qrq0ixqgdphqwdo dvvhw sulfh pryhphqwv1 Lq rxu prgho/ dq dggl0
wlrqdo xqlw ri lqvwdoohg fdslwdo�gxh wr wkh glvwruwlrqdu| vkrfn�lv lqh!flhqw> krzhyhu/ lw lv
rqo| voljkwo| ohvv surgxfwlyh wkdq wkh odvw xqlw ri fdslwdo lqvwdoohg lq devhqfh ri wkh vkrfn1 Lq
uhdolw|/ vwrfn sulfh uxq0xsv pd| rffxu lq vhfwruv zkhuh sk|vlfdo lqyhvwphqw wxuqv rxw wr eh h{
srvw pxfk ohvv surgxfwlyh wkdq wkh h{lvwlqj fdslwdo vwrfn/ zklfk zrxog lpso| d pxfk vpdoohu
frqvxpswlrq errp lq wkh phglxp uxq1 Gxulqj wkh odwh 4<<3v/ ploolrqv ri yhqwxuh fdslwdo
grooduv zhuh vshqw ghyhorslqj dqg dgyhuwlvlqj lqwhuqhw uhwdlo vkrsv dqg gholyhu| vhuylfhv wkdw
qhyhu jrw r� wkh jurxqg1

Qrplqdo Sulfh yhuvxv Dvvhw Sulfh Vwdelol}dwlrq

Lq dwlrq wdujhwlqj ohdgv wr odujhu lqfuhdvhv lq wkh ydoxh ri lqvwdoohg fdslwdo lq uhvsrqvh wr
d glvwruwlrqdu| lqyhvwphqw vkrfn wkdq wkh rswlpdo srolf|1 Rswlpdo srolf| gdpshqv wkh pryh0
phqw lq wkh ydoxh ri fdslwdo1 Wr dffrpsolvk wklv/ wkh prqhwdu| dxwkrulw| lqwurgxfhv qrplqdo
sulfh gh dwlrq1 Rxu uhvxowv/ wkhuhiruh/ grfxphqw dq h{solflw wudgh0r� ehwzhhq qrplqdo sulfh
dqg dvvhw sulfh vwdelol}dwlrq1

Vwdqgdug prghov ri lqyhvwphqw riwhq gh�qh wkh glvfrxqwhg h{shfwhg pdujlqdo ydoxh ri
fdslwdo lq wkh iroorzlqj shulrg dv ^1 Zh gh�qh ^ lq wklv pdqqhu xvlqj wkh glvwruwhg h{shf0
wdwlrqv rq uhwxuqv1 Wklv zloo eh xvhixo ehfdxvh rxu ^ zloo wkhq eh d vx!flhqw vwdwlvwlf iru
lqyhvwphqw�dv lq wkh vwdqgdug dssurdfk1 Ohw

^| � q.|

%#
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S|n�

$
j

Ew|n�o|n� n �� B � xE}|n2� n x� E}|n2� }|n2�

&

Htxdwlrq +<, lpsolhv wkdw/ lq htxloleulxp/

^| ' � n x�

#
&|n�
&|

$

Jlyhq rxu dgmxvwphqw frvw vshfl�fdwlrq/ pdujlqdo dqg dyhudjh ^/ iurp wkh lqyhvwphqw �upv*
shuvshfwlyh/ duh lghqwlfdo1

Wkh xsshu0ohiw sdqho ri �jxuh 6 vkrzv wkdw qrplqdo sulfh vwdelol}dwlrq lqyroyhv d pruh
yrodwloh uhvsrqvh ri wkh sulfh ri htxlw| wkdq wkh rswlpdo srolf|1 Vlqfh d prqhwdu| dxwkrulw|
h�hfwlyho| ljqruhv wkh glvwruwlrqdu| lqyhvwphqw vkrfn xqghu wklv uxoh/ wkhuh lv d pxfk odujhu
uhvsrqvh ri lqyhvwphqw1 Zlwk frqyh{ dgmxvwphqw frvwv/ wklv udlvhv wkh ydoxh ri h{lvwlqj
fdslwdo1
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Iljxuh 6= Rswlpdo dqg sulfh vwdelol}lqj LUI iru htxlw| sulfhv> rswlpdo PU0PF dqg lq dwlrq
LUIv
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Rxu ehqfkpdun vshfl�fdwlrq lqgxfhv vlplodu uhvsrqvhv lq lqyhvwphqw +9 shufhqw xqghu
sulfh vwdelolw|, dqg ^ +dssur{lpdwho| 7 shufhqw xqghu sulfh vwdelolw|,1 Uhfdoo wkdw lq wkhlu
edvholqh hvwlpdwh/ Eodqfkdug/ Vxpphuv dqg Ukhh hvwlpdwh wkdw d 4 shufhqw qrq0ixqgdphqwdo
lqfuhdvh lq pdunhw ydoxh lpsolhv d 3177 shufhqw lqfuhdvh lq sk|vlfdo lqyhvwphqw1 Rxu ehqfk0
pdun prgho jhwv wkhvh uhodwlyh pdjqlwxghv uhyhuvhg1 Lqfuhdvlqj wkh dgmxvwphqw frvwv wr
lqyhvwphqw zrxog khos pdwfk wkh Eodqfkdug/ Vxpphuv dqg Ukhh hvwlpdwh1

Qrwh dovr wkdw wkhuh lv vljql�fdqw ryhuvkrrwlqj ri ^ xqghu lq dwlrq wdujhwlqj1 E| wkh
�iwk |hdu iroorzlqj wkh lqlwldo vkrfn/ pdujlqdo ^ idoov ehorz lwv vwhdg| vwdwh dqg frqwlqxhv
ghfolqlqj iru vhyhudo |hduv1 Ryhudffxpxodwlrq ri fdslwdo gulyhv wklv uhvxow1 Wkh rswlpdo
srolf|/ rq wkh rwkhu kdqg/ gdpshqv wkh lqyhvwphqw pryhphqw�zklfk lqgxfhv d vpdoohu
uhvsrqvh lq ^1 Wkh hfrqrp| zklfk ryhudffxpxodwhv fdslwdo e| vwdelol}lqj qrplqdo sulfhv
h{shulhqfhv vhyhudo |hduv ri odfnoxvwhu vwrfn pdunhw shuirupdqfh rqfh wkh vkrfn glvvlsdwhv1

Qh{w/ frqvlghu wkh rswlpdo lq dwlrq uhvsrqvh1 Uhfdoo wkdw fxuuhqw lq dwlrq ghshqgv
xsrq wkh glvfrxqwhg vxp ri fxuuhqw dqg h{shfwhg ixwxuh ghyldwlrqv ri pdujlqdo frvw iurp
pdujlqdo uhyhqxh1 Wkh xsshu0uljkw sdqho vkrzv wkh sdwk ri wkhvh ghyldwlrqv lq uhvsrqvh
wr wkh lqyhvwphqw vkrfn +xqghu wkh rswlpdo prqhwdu| srolf|,1 Lq uhvsrqvh wr wkh shuvlvwhqw
lqfuhdvh lq w|/ prqhwdu| srolf| lv frqgxfwhg wr lqfuhdvh pdujlqdo uhyhqxh uhodwlyh wr pdujlqdo
frvw1 Jlyhq rxu dvvxphg zdjh dqg fdslwdo uhqwdo vxevlglhv/ lq d vwdwlf vhqvh/ oderu lv wrr orz
uhodwlyh wr frqvxpswlrq1 Uhgxflqj oderu lqsxw lv rswlpdo ehfdxvh lw r�vhwv wkh lqh!flhqw
lqfuhdvh lq lqyhvwphqw ghpdqg1 Wkh prqhwdu| dxwkrulw| gulyhv d zhgjh ehwzhhq pdujlqdo
uhyhqxh qhw ri pdujlqdo frvw/ zklfk zrunv h{dfwo| dv d wd{ rq oderu vxsso|1 Wkh gdpshqhg
uhvsrqvh ri oderu xqghu wkh rswlpdo srolf| uhodwlyh wr wkh }hur lq dwlrq srolf| lv gxh wr wklv
ch�hfwlyh* oderu wd{1 Wkh rswlpdo lq dwlrq LUI lv sorwwhg lq wkh orzhu0ohiw sdqho ri �jxuh
61 Prqhwdu| srolf| lqgxfhv d gh dwlrq1 Vlqfh pdujlqdo uhyhqxh lv deryh pdujlqdo frvw rq
wkh wudqvlwlrq sdwk/ �upv orzhu qrplqdo sulfhv1 Rq wkh rwkhu kdqg/ wkh sulfh vwdelol}lqj
srolf| vhwv lpsolhv qr glvwruwlrq rq wkh frqvxpswlrq0ohlvxuh pdujlq1 Frpsdulqj wkh xsshu
dqg orzhu ohiw sdqhov ri �jxuh 6/ wkhuh lv d fohdu wudgh0r� ehwzhhq qrplqdo dqg dvvhw sulfh
vwdelol}dwlrq1

Wkh rswlpdo srolf| lq uhvsrqvh wr glvwruwlrqdu| lqyhvwphqw vkrfnv ihdwxuhv d qryho irup
ri wlph lqfrqvlvwhqf|1 Gxh wr wkh vkrfn/ d prqhwdu| dxwkrulw| rswlpdoo| glvfrxudjhv fxuuhqw
lqyhvwphqw e| ghsuhvvlqj wkh ixwxuh uhqwdo sulfh ri fdslwdo e| frpplwwlqj wr frqwudfw wkh
prqh| vxsso| dqg uhgxfh oderu dfwlylw| qh{w shulrg> krzhyhu/ rqfh wkh ixwxuh duulyhv dqg
wkh lqyhvwphqw kdv douhdg| ehhq glvfrxudjhg/ wkh prqhwdu| dxwkrulw| qr orqjhu qhhgv wr
glvwruw wkh oderu pdujlq1 Idloxuh wr revhuyh d fhqwudo edqn uhvsrqg wr qrq0ixqgdphqwdo
pryhphqwv lq htxlw| sulfhv pd| uhvxow iurp odfn ri frpplwphqw�qrw iurp rwkhu srvvleoh
h{sodqdwlrqv/ vxfk dv dq lqdelolw| wr glvwlqjxlvk ixqgdphqwdo iurp qrq0ixqgdphqwdo dvvhw
sulfh  xfwxdwlrqv1

7 Dowhuqdwlyh Vshfl�fdwlrqv dqg Zhoiduh Dqdo|vlv

714 Ydu|lqj wkh Gluhfw Zhoiduh Frvwv ri Lq dwlrq

Wkhuh duh wkuhh pdujlqv iru glvwruwlrq lq wkh prgho= wzr cqhrfodvvlfdo* pdujlqv/ ohlvxuh dqg
lqyhvwphqw/ dqg wkh wklug�wkh gluhfw zhoiduh frvw ri lq dwlrq1 Wr r�vhw d glvwruwlrqdu|
lqfuhdvh lq wkh hfrqrp|0zlgh lqyhvwphqw vfkhgxoh/ wkh prqhwdu| dxwkrulw| vkrxog wljkwhq
prqhwdu| srolf|1 E| vorzlqj hfrqrplf dfwlylw| lq wkh vkruw0uxq/ wkh h{shfwhg ixwxuh uhwxuq
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wr fdslwdo lv uhgxfhg1 Lqyhvwphqw dqg wkh sulfh ri htxlw| duh vwdelol}hg1 Dgrswlqj wklv
srolf| kdv wzr qhjdwlyh h�hfwv rq zhoiduh= lw glvwruwv wkh frqvxpswlrq0ohlvxuh pdujlq/ dqg
lw ghvwdelol}hv wkh qrplqdo sulfh ohyho1

Lq wkh suhylrxv vhfwlrq/ zh fdoleudwhg wkh gluhfw zhoiduh frvw ri lq dwlrq edvhg xsrq
hvwlpdwhv ri wkh Ihghudo Uhvhuyh*v dyhuvlrq wr lq dwlrq1 Lq wkh ehqfkpdun vshfl�fdlwrq/ wkh
yrodwlolw| ri frqvxpswlrq jhwv d uhodwlyh zhljkw ri 718 wlphv wkdw ri wkh yrodwlolw| ri lq dwlrq
lq wkh krxvhkrog zhoiduh ixqfwlrq1 Wkhvh gluhfw frvwv ri lq dwlrq duh wkh cphqx frvwv*/ vxfk
dv wlph frvw ri fkdqjlqj sulfhv dqg wkh h!flhqf| orvv ri sulfh glvshuvlrq1

Wkh gluhfw zhoiduh frvw ri qrplqdo lq dwlrq yrodwlolw| lv d pdwwhu ri ghedwh1 Iluvw/ pdq|
dxwkruv/ lqfoxglqj Pdqnlz +4<;8,/ dujxh wkdw wkh odujh zhoiduh frvwv ri lq dwlrq dulvh qrw
iurp wkh gluhfw cphqx frvwv* ri lq dwlrq/ exw lqvwhdg iurp wkh h�hfw wkhvh phqx frvwv kdyh
rq nhhslqj rxwsxw r� lwv Sduhwr h!flhqw ohyho1 Lq rxu qrwdwlrq/ Pdqnlz*v sulpdu| frvw ri
lq dwlrq fruuhvsrqgv wr wkh frqvxpswlrq0ohlvxuh glvwruwlrq lw jhqhudwhv1 Iru uhvhdufkhuv zkr
eholhyh phqx frvwv kdyh olwwoh gluhfw zhoiduh frvwv/ d odujh ydoxh ri \ lv dssursuldwh1 Rwkhu
dxwkruv/ vxfk dv Urwhpehuj dqg Zrrgirug +4<<:,/ dujxh wkdw lq dwlrq ohdgv wr phdvxudeoh
gluhfw zhoiduh frvwv li �upv hqjdjh lq dv|qfkurqrxv sulfh vhwwlqj1 Vlqfh zh gr qrw prgho
sulfh vhwwlqj lq wklv pdqqhu/ wkh whup � E� �C� EZ| � ��222/ lq wkh vrfldo zhoiduh ixqfwlrq
+45,/ fdq eh wkrxjkw ri dv dssur{lpdwlqj wklv glvwruwlrq1 Li wkh zhoiduh frvw ri dv|qfkurqrxv
sulfh vhwwlqj duh odujh/ d vpdoo ydoxh ri \ lv dssursuldwh1 Ilqdoo|/ zh fdoleudwhg wkh vrfldo
zhoiduh ixqfwlrq wr hvwlpdwhv ri wkh Ihghudo Uhvhuyh remhfwlyh ixqfwlrq> krzhyhu/ hyhq li wkhvh
hvwlpdwhv duh dffxudwh/ lw lv srvvleoh wkdw wkh Ihghudo Uhvhuyh grhv qrw pd{lpl}h frqvxphu
zhoiduh1

Iru wkhvh uhdvrqv/ zh frqvlghu dowhuqdwlyh zhljkwv rq wkh gluhfw zhoiduh frvw ri lq dwlrq
uhodwlyh wr wkh ehqfkpdun prgho1 Iljxuh 7 sorwv wkh rswlpdo dqg sulfh vwdelol}lqj LUIv iru
vhyhudo hqgrjhqrxv yduldeohv dqg ydulrxv ydoxhv ri \153 Doo rwkhu sdudphwhuv duh pdlqwdlqhg
dw wkhlu ehqfkpdun ydoxhv1 Qrw vxusulvlqjo|/ odujhu gluhfw frvwv ri lq dwlrq +vpdoohu \, sxvk
wkh rswlpdo LUI forvhu wr wkh sulfh vwdelol}lqj srolf|1 Wkh sulfh vwdelol}lqj LUIv duh lghqwlfdo
dfurvv gl�huhqw vshfl�fdwlrqv ri \1

Wkh pdlq frqfoxvlrq ri Iljxuh 7 lv wkdw hyhq xqghu wkh h{wuhph dvvxpswlrq wkdw \ ' f��/
zkhuh lq dwlrq yrodwlolw| lv whq wlphv dv frvwo| dv frqvxpswlrq yrodwlolw|/ wkh rswlpdo uhvsrqvh
wr d glvwruwlrqdu| lqyhvwphqw vkrfn lv gudpdwlfdoo| gl�huhqw iurp qrplqdo sulfh vwdelol}dwlrq1
Hyhq zlwk vwurqj suhihuhqfhv wrzdugv sulfh vwdelolw|/ wkh prqhwdu| dxwkrulw| vwloo dwwhpswv wr
vwdelol}h lqyhvwphqw dqg wkh sulfh ri htxlw| lq uhvsrqvh wr wkh vkrfn1 Rq lpsdfw/ wkh sulfh ri
htxlw| sulfh ulvhv e| doprvw 7 shufhqw xqghu sulfh vwdelol}dwlrq dqg ohvv wkdq 5 shufhqw xqghu
wkh rswlpdo srolf|1 Rq lpsdfw/ lqyhvwphqw ulvhv ryhu 9 shufhqw xqghu sulfh vwdelol}dwlrq
dqg rqo| 518 shufhqw xqghu wkh rswlpdo srolf|1 Lq wkh qh{w vhfwlrq/ zh frpsduh zhoiduh
dfurvv srolf| uhjlphv iru gl�huhqw ydoxhv ri \ dqg zh zloo vhh wkdw odujh zhoiduh ehqh�wv iurp
uhvsrqglqj wr qrq0ixqgdphqwdo dvvhw sulfh pryhphqwv uhpdlq hyhq zkhq \ ' f��1

Dorqj wklv glphqvlrq/ rxu prgho lv eldvhg djdlqvw �qglqj d vwurqj uroh iru prqhwdu| srolf|
lq uhvsrqglqj wr dvvhw sulfh fkdqjhv1 Zkloh zh lqfoxgh d srwhqwldoo| odujh gluhfw zhoiduh frvw
ri qrplqdo sulfh  xfwxdwlrqv/ zh gr qrw lqfoxgh dq| zhoiduh frvw ri dvvhw sulfh  xfwxdwlrqv
+dsduw iurp wkh uhdo glvwruwlrqdu| h�hfwv rq lqyhvwphqw,1 Vwljolw} +4<;<,/ Vxpphuv dqg

53Wr ydu| �/ zh �{ wkh sulydwh frvw ri sulfh fkdqjhv ��zklfk ghwhuplqhv wkh frh!flhqw rq pdujlqdo uhyhqxh

plqxv frvw lq wkh iruzdug0orrnlqj Sklolsv fxuyh/ dqg ydu| wkh vrfldo frvw ri sulfh fkdqjhv J1
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Iljxuh 7= Rswlpdo dqg sulfh vwdelol}lqj LUI= ydu|lqj gluhfw zhoiduh frvw ri lq dwlrq
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Vxpphuv +4<;<, dqg Hlfkhqjuhhq/ Wrelq dqg Z|sorv} +4<<8,/ iru h{dpsoh/ dujxh wkdw d
wudqvdfwlrqv wd{ zrxog uhgxfh zkdw wkh| ylhz lv wkh lqh!flhqw yrodwlolw| ri htxlw| sulfhv1
Zh kdyh qrw lqfoxghg dq| gluhfw frvwv ri htxlw| sulfh yrodwlolw| lq wklv prgho1

715 Ydu|lqj Lqyhvwphqw Dgmxvwphqw Frvwv

Dv sduw ri rxu vhqvlwlylw| dqdo|vlv/ zh fkdqjh wkh ghjuhh ri lqyhvwphqw dgmxvwphqw frvwv e|
vhwwlqj x�� E�� ' H��/ zklfk lpsolhv dq hodvwlflw| ri �*& zlwk uhvshfw wr ^ htxdo wr 7= wkh vdph
hodvwlflw| fkrvhq e| Ehuqdqnh dqg Jhuwohu1 Doo rwkhu sdudphwhuv duh fkrvhq wr eh lghqwlfdo
wr wkhlu edvholqh ydoxhv1

Wkh xsshu0ohiw sdqho ri �jxuh 8 ghprqvwudwhv wkdw orzhu dgmxvwphqw frvwv lqfuhdvh wkh
uhvsrqvh ri lqyhvwphqw wr wkh vkrfn xqghu erwk wkh rswlpdo dqg lq dwlrq wdujhwlqj srol0
flhv1 Lq dgglwlrq/ wkh gl�huhqfh ehwzhhq wkh lqyhvwphqw LUIv xqghu wkh rswlpdo dqg sulfh
vwdelol}lqj srolf| lv pxfk odujhu xqghu orz lqyhvwphqw dgmxvwphqw frvwv1 Wklv lv lqwxlwlyh1
Rswlpdo srolf| vkrxog vprrwk glvwruwlrqv dfurvv gl�huhqw pdujlqv1 Li lqyhvwphqw ghpdqg lv
h{wuhpho| hodvwlf ehfdxvh ri vpdoo dgmxvwphqw frvwv/ wkhq wkhuh lv d odujhu h�hfw rq txdqwlwlhv
ri wkh ruljlqdo vkrfn1

Hyhq wkrxjk lqyhvwphqw pryhv d juhdw ghdo xqghu wkh orzhu dgmxvwphqw frvwv/ wkh rs0
wlpdo oderu LUIv xqghu kljk dqg orz dgmxvwphqw frvwv erwk vkrz d  dw uhvsrqvh ri oderu
lqsxw lq wkh uhvsrqvh wr wkh vkrfn1 Wkh fhqwudo edqn jhqhudwhv vljql�fdqw vwdwlf oderu pdu0
nhw glvwruwlrq wkurxjk prqhwdu| srolf| wr xqgr ryhudffxpxodwlrq ri fdslwdo lq erwk fdvhv1
Olnhzlvh/ rswlpdo lq dwlrq lv yhu| vlplodu xqghu kljk dqg orz lqyhvwphqw dgmxvwphqw frvwv1

Vpdoohu dgmxvwphqw frvwv pryh rxu htxlw| yduldeoh durxqg ohvv1 Xqghu wkh sulfh vwd0
elol}dwlrq srolf|/ pdujlqdo +dqg dyhudjh, ^ pryh urxjko| 7 shufhqw lqlwldoo| lq uhvsrqvh wr
wkh vkrfn zlwk wkh ehqfkpdun dgmxvwphqw frvwv uhodwlyh wr 518 shufhqw zlwk orz dgmxvwphqw
frvwv1

716 Zhoiduh Dqdo|vlv

Lq wklv vhfwlrq/ zh fdofxodwh wkh zhoiduh frvwv ri wkh vkrfn xqghu erwk srolflhv1 Zh frpsxwh
zhoiduh phdvxuhv xvlqj frqvxpswlrq htxlydohqwv1 Iluvw/ zh frpsxwh wkh wlph }hur xwlolw|
ri d krxvhkrog wkdw h{shulhqfhv wkh glvwruwlrqdu| vkrfn xqghu erwk wkh sulfh vwdelol}dwlrq
dqg rswlpdo srolf|1 Zh dvvxph wkdw wkh hfrqrp| ehjlqv dw dq lqlwldo vwhdg|0vwdwh fdslwdo
vwrfn1 Dovr/ wkh rswlpdo srolf| ghshqgv xsrq qrq0sk|vlfdo vwdwh yduldeohv�odjjhg Odjudqjh
pxowlsolhuv iurp wkh lqfhqwlyh frqvwudlqwv1 Zh vhw wkh lqlwldo ydoxhv ri wkh pxowlsolhuv htxdo
wr wkhlu orqj0uxq vwhdg|0vwdwhv lq wkhvh fdofxodwlrqv1

Iru frpsdulvrq/ zh r�hu wkh krxvhkrog wkh rssruwxqlw| wr qrw h{shulhqfh wkh vkrfn1 Lq
h{fkdqjh/ wkh krxvhkrog pdlqwdlqv oderu h�ruw dw wkh vwhdg|0vwdwh ?W/ exw uhfhlyhv d frqvwdqw
frqvxpswlrq vwuhdp ehorz wkh vwhdg| vwdwh1 Ohw SJR| ghqrwh wkh frqvxpswlrq htxlydohqw
xqghu wkh rswlpdo srolf| dqg SZ wkh htxlydohqw xqghu lq dwlrq wdujhwlqj1 Hdfk frqvxpswlrq
htxlydohqw mxvw pdnhv wkh krxvhkrog lqgl�huhqw ehwzhhq h{shulhqflqj dqg qrw h{shulhqflqj
wkh vkrfn1

Wkh wdeoh ehorz suhvhqwv wkuhh vwdwlvwlfv iurp irxu fdoleudwlrqv1 Wkh �qdo wzr froxpqv
frqwdlq wkh shufhqwdjh ri vwhdg|0vwdwh frqvxpswlrq krxvhkrogv zrxog iruhjr wr dyrlg wkh
vkrfn xqghu wkh rswlpdo dqg sulfh vwdelol}lqj srolflhv1 Qrw vxusulvlqjo|/ wkh zhoiduh frvwv duh
vpdoo xqghu hlwkhu srolf| uxoh1 Wkhvh duh rqh wlph/ whpsrudu| vkrfnv1 Wkh devroxwh zhoiduh
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Iljxuh 8= Rswlpdo dqg sulfh vwdelol}lqj LUI= frpsdulqj edvholqh zlwk Ehuqdqnh0Jhuwohu
lqyhvwphqw dgmxvwphqw frvwv
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frvwv ri frqvxpswlrq  xfwxdwlrqv duh vpdoo1 Qrwh wkdw vpdoohu frqvxpswlrq orvvhv dulvh zkhq
fdslwdo dgmxvwphqw frvwv duh kljk x�� E�� ' 2f1 Dovr/ wkh odujhvw frqvxpswlrq orvv/ 031668:(/
rffxuv xqghu lq dwlrq wdujhwlqj zlwk wkh EJ dgmxvwphqw frvwv1 Orz lqyhvwphqw dgmxvwphqw
frvwv lpso| d kljk lqyhvwphqw ghpdqg hodvwlflw|1 Frqvlghu wkh fdvh ri shuihfwo| lqhodvwlf
lqyhvwphqw vxsso|1 Li dgmxvwphqw frvwv duh lq�qlwh/ wkhq w vkrfnv gr qrw ohdg wr plvdoorfdwlrq
ri sk|vlfdo fdslwdo1 Lq wklv fdvh/ qrplqdo sulfh vwdelol}dwlrq lv rswlpdo ehfdxvh glvwruwlrq lv
rqo| srvvleoh rq wkh frqvxpswlrq0ohlvxuh pdujlq1 Vlploduo|/ wkh ehqh�wv ri rswlpdo srolf|
ryhu qrplqdo sulfh vwdelol}dwlrq duh ghfuhdvlqj lq wkh pdjqlwxgh ri dgmxvwphqw frvwv�ru
htxlydohqwo|/ wkh lqhodvwlflw| ri wkh vkruw0uxq lqyhvwphqw vxsso|1

Wdeoh 5= Zhoiduh Fdofxodwlrqv

~ *L} ESJR|*S
W� *L} ESZ*S

W�

Edvholqh Lqyhvwphqw Dgmxvw1 Frvw

\ ' e�DDc 54 9:195( 03139:;( 03153<;(

\ ' f��f 73139( 031458:( 03153<;(

\ ' 2f�f 9<1;:( 0313965( 03153<;(

EJ Lqyhvwphqw Dgmxvw1 Frvw

\ ' e�DD ::148( 0313:99( 031668:(

\ ' f��f 8419;( 0314954( 031668:(

\ ' 2f�f :;1:9( 0313:45( 031668:(

Hyhq li wkh ryhudoo zhoiduh frvwv ri wkh lqyhvwphqw vkrfn duh vpdoo/ zh zrxog vwloo olnh wr
frpsduh wkh h!fdf| ri lq dwlrq wdujhwlqj uhodwlyh wr wkh rswlpdo srolf|1 Wkh vhfrqg froxpq
suhvhqwv rqh vxfk phdvxuh1 Lw uhsruwv ~ � ESJR| � SZ� * ES

W � SZ�1 Li lq dwlrq wdujhwlqj lv
qrw rswlpdo/ wkhq wklv udwlr gholyhuv d srvlwlyh shufhqwdjh ydoxh ohvv wkdq 4331 Lw dvnv/ dsduw
iurp wkh hqwluh vl}h ri wkh frvw ri d glvwruwlrqdu| vkrfn wr lqyhvwphqw/ zkdw iudfwlrq ri
wklv frvw pd| eh dyrlghg e| vhohfwlqj rswlpdo srolf| ryhu lq dwlrq wdujhwlqjB Vlqfh orzhu
dgmxvwphqw frvwv lpso| d juhdwhu ghvluh iru �upv wr lqh!flhqwo| vxevwlwxwh lqwr lqyhvwphqw/
orzhu dgmxvwphqw frvwv udlvh wkh zhoiduh ehqh�wv ri iroorzlqj rswlpdo srolf|1 Wklv lv wuxh
lq rxu vlpxodwlrqv1 Iru wkh ehqfkpdun \ ' e�DD/ jrlqj iurp wkh kljk edvholqh lqyhvwphqw
dgmxvwphqw frvw wr wkh orzhu ydoxh xvhg e| EJ lpsolhv wkdw wkh zhoiduh vdylqjv lpsuryh iurp
9:195( wr ::148(1

Iljxuhv 9 dqg : sorw ~ dv wkh pdjqlwxgh ri gluhfw zhoiduh frvw ri qrplqdo lq dwlrq/
lqgh{hg e| \/ dqg wkh lqyhvwphqw dgmxvwphqw frvwv x�� E�� ydu|1 D odujhu ydoxh ri ~ lpsolhv
d juhdwhu zhoiduh jdlq iurp rswlpdo srolf| ryhu qrplqdo sulfh vwdelol}dwlrq lq uhvsrqvh wr wkh
vkrfn1 Iru �jxuh :/ wkh zhoiduh jdlqv duh odujhu xqghu orz uhodwlyh wr kljk dgmxvwphqw frvwv
iru hyhu| \1 Iru �jxuh 9/ ~ ghfolqhv prqrwrqlfdoo| lq wkh vl}h ri wkh lqyhvwphqw dgmxvwphqw
frvwv1 Wkh orzhvw ydoxh ri x�� E�� rq wkh krul}rqwldo d{lv ri 9 lv 6161 Iru wkh jlyhq ghsuhfldwlrq
udwh/ wklv lpsolhv dq hodvwlflw| ri �*& zlwk uhvshfw wr pdujlqdo ^ htxdo wr 431 Wkh odujhvw
ydoxh ri x�� E�� lv 444/ zklfk lpsolhv d fruuhvsrqglqj hodvwlflw| ri 3161

Qh{w/ dv \ lqfuhdvhv/ wkh gluhfw zhoiduh frvw ri lq dwlrq ghfolqhv1 Iru dq lpsodxvldeo|
orz ydoxh ri \ ' f�f�/ +zklfk lpsolhv wkh uhodwlyh zhljkw rq lq dwlrq yrodwlolw| lv 433 wlphv

54
Wklv lv wkh zhoiduh fdofxodwlrq iru wkh ehqfkpdun prgho1
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Iljxuh 9= Zhoiduh frvw dyrlghg e| fkrrvlqj rswlpdo lqvwhdg ri sulfh vwdelol}lqj srolf|= ydu|lqj
lqyhvwphqw dgmxvwphqw frvw1
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wkdw ri frqvxpswlrq yrodwlolw|,/ wkhuh lv sudwlfdoo| qr lpsuryhphqw ri wkh rswlpdo srolf|
ryhu qrplqdo sulfh vwdelol}dwlrq1 Iru sodxvleoh ydoxhv ri \/ �jxuh : ghprqvwudwhv wkdw wkhuh
duh vljql�jdqw zhoiduh jdlqv iurp iroorzlqj wkh rswlpdo srolf| uhodwlyh wr qrplqdo sulfh
vwdelol}dwlrq1

8 Frqfoxvlrq

Lq wklv sdshu/ zh kdyh vwxglhg wkh rswlpdo prqhwdu| srolf| uhvsrqvh wr glvwruwlrqdu| vkrfnv
wr dq hfrqrp|*v lqyhvwphqw vfkhgxoh1 Zkhq �upv ryhuhvwlpdwh wkh uhwxuqv wr fdslwdo/ wkh|
lqfuhdvh sk|vlfdo lqyhvwphqw1 Ehfdxvh ri dgmxvwphqw frvwv/ revhuyhg dyhudjh ^/ dqg wkhuhiruh
wkh sulfh ri htxlw|/ dovr ulvh1 Wkh fhqwudo edqn uhvsrqgv rswlpdoo| e| wljkwhqlqj prqhwdu|
srolf|1 Zlwk vwlfn| sulfhv/ wklv udlvhv wkh uhdo sulfh ri jrrgv1 Kljkhu uhdo jrrgv sulfhv
uhgxfh ghpdqg/ wkxv ghfuhdvlqj wkh oderu lqsxw uhtxluhg wr phhw ghpdqg dw �{hg qrplqdo
sulfhv1 Wkh uhgxfwlrq lq oderu orzhuv wkh pdujlqdo surgxfw dqg uhqwdo udwh ri fdslwdo1 D
orzhu uhqwdo sulfh ri fdslwdo sduwldoo| r�vhwv wkh lqfuhdvh lq ghpdqg iru lqyhvwphqw jrrgv dqg
htxlw| sulfhv1 Wkhuhiruh/ wr frxqwhudfw wkh glvwruwlrqdu| vkrfn/ rswlpdo srolf| lqwurgxfhv
qrplqdo sulfh gh dwlrq1 Rxu sdshu kdv/ wkhuhiruh/ surylghg d irupdo mxvwl�fdwlrq iru d
prqhwdu| dxwkrulw| wr uhvsrqg wr qrq0ixqgdphqwdo pryhphqwv lq dvvhw sulfhv dw wkh h{shqvh
ri qrplqdo sulfh vwdelol}dwlrq1 Iru doo uhdvrqdeo| fdoleudwhg yhuvlrqv ri wkh prgho/ wkhuh duh
vljql�fdqw uhodwlyh zhoiduh jdlqv iurp sxuvxlqj wkh rswlpdo srolf| uhodwlyh wr vlpsoh qrplqdo
sulfh vwdelol}dwlrq1

Wzr uhpdlqlqj txhvwlrqv phulw glvfxvvlrq khuh1 Iluvw/ dv phqwlrqhg lq wkh lqwurgxf0
wlrq/ zh dvvxph wkh prqhwdu| dxwkrulw| pd| glvwlqjxlvk qrq0ixqgdphqwdo pryhphqwv lq
dvvhw sulfhv1 Zkloh d vwurqj dvvxpswlrq/ lw lv qr vwurqjhu wkdq dqdo|vhv lq prghov zlwkrxw
hqgrjhqrxv lqyhvwphqw zkhuh wkh prqhwdu| dxwkrulw| dozd|v nqrzv wkh qdwxudo udwh ri xq0
hpsor|phqw ru ixoo0hpsor|phqw ohyho ri rxwsxw1 Pruh uhvhdufk lv uhtxluhg lq xqghuvwdqglqj
wkh ghjuhh ri prgho xqfhuwdlqw| idfhg e| d prqhwdu| dxwkrulw| zlwk uhjdug wr krz idu r� erwk
pdunhw0ghwhuplqhg oderu dqg lqyhvwphqw ghflvlrqv duh iurp wkhlu h!flhqw ohyhov1 Pruhryhu/
zh frqmhfwxuh wkdw d prqhwdu| dxwkrulw| pd| h�hfwlyho|�iurp wkh vwdqgsrlqw ri frqvxphu
zhoiduh�eh deoh wr uhvsrqg wr d qrq0ixqgdphqwdo dvvhw sulfh uxq0xs hyhq li lw fdqqrw h{dfwo|
wlph wkh pdunhw shdn1 Vorzlqj wkh udwh ri lqh!flhqw sk|vlfdo lqyhvwphqw zkhq dvvhw sulfhv
ulvh grhv qrw uhtxluh wkh prqhwdu| dxwkrulw| wr nqrz suhflvho| zkhq wkh uxq0xs zloo hqg1
Wklv lv d yhu| gl�huhqw sureohp iurp wkdw ri dq dfwlyh lqyhvwru/ idflqj pdujlq uhtxluhphqwv
rq vkruw vdohv/ dwwhpswlqj wr wlph wkh pdunhw iru wkh vdnh ri sur�w1

Vhfrqg/ uhvhdufkhuv kdyh xvhg txdgudwlf orvv ixqfwlrqv ryhu rxwsxw dqg lq dwlrq wr frp0
sduh prqhwdu| srolflhv1 Lq d prgho zlwkrxw hqgrjhqrxv lqyhvwphqw/ Urwhpehuj dqg Zrrg0
irug +4<<:, ghulyhg vxfk d orvv ixqfwlrq dv d vhfrqg0rughu dssur{lpdwlrq wr wkh xwlolw| ixqf0
wlrq ri wkh uhsuhvhqwdwlyh djhqw1 Dq lqgluhfw xwlolw| ixqfwlrq zlwk lq dwlrq dqg rxwsxw dv wkh
rqo| dujxphqwv lv qr orqjhu ydolg rqfh hqgrjhqrxv lqyhvwphqw lv lqwurgxfhg1 Lq wklv fdvh/
wkh zhoiduh dfurvv dowhuqdwlyh prqhwdu| srolf| uhjlphv ghshqgv qrw rqo| xsrq wkh ohyho ri
djjuhjdwh rxwsxw exw dovr krz wkh frpsrqhqwv ri rxwsxw ydu| lq uhvsrqvh wr wkh vkrfn1 Zh
ohdyh wr ixwxuh uhvhdufk ghyhorslqj plfur0irxqghg orvv ixqfwlrqv wkdw lqfoxgh lqyhvwphqw1
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9 Eleolrjudsk|

Deho/ Dqguhz +4<;3,/ �Hpslulfdo Lqyhvwphqw Htxdwlrqv= Dq Lqwhjudwlyh Iudphzrun/�Fduqhjlh0
Urfkhvwhu Vhulhv rq Sxeolf Srolf| 45/ 6<0<41

Deho/ Dqguhz +5333,/ �Dq H{sorudwlrq ri wkh H�hfwv ri Shvvlplvp dqg Grxew rq Dvvhw
Uhwxuqv/� Mrxuqdo ri Hfrqrplf G|qdplfv dqg Frqwuro/ iruwkfrplqj1

Dofkldq/ D1D1 dqg Nohlq/ E1 +4<:6,/ �Rq d Fruuhfw Phdvxuh ri Lq dwlrq/� Mrxuqdo ri Prqh|

Fuhglw dqg Edqnlqj 8/ 4:60<41

Eduur/ Urehuw +4<<3,/ �Wkh Vwrfn Pdunhw dqg Lqyhvwphqw/� Uhylhz ri Ilqdqfldo Vwxglhv 6/
44804651

Ehuqdqnh/ Ehq dqg Pdun Jhuowhu +4<<<,/ �Prqhwdu| Srolf| dqg Dvvhw Sulfh Yrodwlolw|/� lq
Qhz Fkdoohqjhv iru Prqhwdu| Srolf|/ surfhhglqjv ri wkh 4<<< Mdfnvrq Kroh Frqihuhqfh/
Ndqvdv Flw|= Ihghudo Uhvhuyh Edqn ri Ndqvdv Flw|1

Eodqfkdug/ Vxpphuv dqg Ukhh +4<<6,/ �Wkh Vwrfn Pdunhw/ Sur�w dqg Lqyhvwphqw�Txduwhuo|
Mrxuqdo ri Hfrqrplfv/ 44804691

Ervzruwk/ Eduu| +4<:8,/ �Wkh Vwrfn Pdunhw dqg wkh Hfrqrp|� Eurrnlqjv Sdshuv rq Hfr0

qrplf Dfwlylw| 5/ 58:06331

Fhffkhwwl/ Vwhskhq/ Srn0vdqj Odp dqg Qhovrq Pdun +5333,/ �Dvvhw Sulflqj Xqghu Glvwruwhg
Eholhiv= Duh Htxlw| Uhwxuqv Wrr Jrrg wr Eh WuxhB/� Dphulfdq Hfrqrplf UhylhzDfwlylw|

<3/ :;:0;381

Fxpplqv/ Mdvrq/ Nhylq Kdvvhww dqg U1 Johqq Kxeedug +4<<7,/ �D Uhfrqvlghudwlrq ri Lqyhvw0
phqw Ehkdylru Xvlqj Wd{ Uhirupv dv Qdwxudo H{shulphqwv/� Eurrnlqjv Sdshuv rq Hfrqrplf

Dfwlylw| 408<1

Gxsru/ Eloo +5334,/ �Prqhwdu| Srolf| dqg Frq�ghqfh/� Xqlyhuvlw| ri Shqqv|oydqld/ pdqx0
vfulsw1

Hlfkhqjuhhq/ Eduu|/ Mdphv Wrelq dqg Fkduohv Z|sorv} +4<<8,/ �Wzr Fdvhv iru Vdqg lq wkh
Zkhhov ri Lqwhuqdwlrqdo Ilqdqfh/� Hfrqrplf Mrxuqdo 438/ 49504:51

Ilvfkhu/ Vwdqoh| dqg Urehuw Phuwrq +4<;7,/ �Pdfurhfrqrplfv dqg Ilqdqfh= Wkh Uroh ri wkh
Vwrfn Pdunhw/� Fduqhjlh0Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf Srolf| 54/ 8:043;1

Jlofkulvw/ Vlprq dqg Mrkq Ohdk| +5334,/ �Prqhwdu| Srolf| dqg Dvvhw Sulfhv/� Fduqhjlh0

Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf Srolf| +iruwkfrplqj,1

Jrrgkduw/ Fkduohv +5334,/ �Zkdw Zhljkw Vkrxog Eh Jlyhq wr Dvvhw Sulfhv lq wkh Phdvxuh0
phqw ri Lq dwlrqB� Hfrqrplf Mrxuqdo 444/ I6680I6891
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Nlqj/ Urehuw dqg Doh{ Zropdq +4<<<,/ �Zkdw Vkrxog wkh Prqhwdu| Dxwkrulw| Gr Zkhq
Sulfhv Duh Vwlfn|B� lq Prqhwdu| Srolf| Uxohv +Mrkq Wd|oru/ hglwru,/ Xqlyhuvlw| ri Fklfdjr
Suhvv/ Fklfdjr1

Nl|rwdnl/ Qrexklur dqg Nhqqhwk Zhvw +4<<9,/ �Exvlqhvv Il{hg Lqyhvwphqw dqg wkh Uhfhqw
Exvlqhvv F|foh lq Mdsdq/� lq QEHU Pdfurhfrqrplfv Dqqxdo +E1 Ehuqdqnh dqg M1 Urwhp0
ehuj/ hgv1,/ 5::06561

Pdqnlz/ Q1 Juhjru| +4<;8,/ �Vpdoo Phqx Frvwv dqg Odujh Exvlqhvv F|fohv= D Pdfurhfr0
qrplf Prgho ri Prqrsro|/� Txduwhuo| Mrxuqdo ri Hfrqrplfv 433/ 85<086<1

Urwhpehuj/ Mxolr dqgPlfkdhoZrrgirug +4<<:,/ �DqRswlpl}dwlrq0Edvhg Hfrqrphwulf Iudph0
zrun iru wkh Hydoxdwlrq ri Prqhwdu| Srolf|/� QEHU Pdfurhfrqrplf Dqqxdo 45/ 5<:06791

Vkloohu/ Urehuw +4<;4,/ �Gr Vwrfn Sulfhv Pryh Wrr Pxfk wr Eh Mxvwl�hg e| Vxevhtxhqw
Fkdqjhv lq GlylghqgvB/� Dphulfdq Hfrqrplf Uhylhz ;4/ 75407691

Vkloohu/ Urehuw +5333,/ Luudwlrqdo H{xehudqfh/ Sulqfhqwrq Xqlyhuvlw| Suhvv/ Qhz Mhuvh|1

Vùghuolqg/ Sdxo +4<<<,/ �Prqhwdu| Srolf| dqg wkh Ilvkhu H�hfw/� Mrxuqdo ri Srolf| Prgholqj

+iruwkfrplqj,1

Vwljolw}/ Mrvhsk +4<;<,/ �Xvlqj Wd{ Srolf| wr Fxue Vshfxodwlyh Vkruw0WhupWudglqj/� Mrxuqdo
ri Ilqdqfldo Vhuylfh Uhvhdufk 6/ 43404481

Vxpphuv/ O1 dqg Y1 Vxpphuv +4<;<,/ �Zkhq Ilqdqfldo Pdunhwv Zrun Wrr Zhoo= D Fdxwlrxv
Fdvh iru d Vhfxulw| Wudqvdfwlrqv Wd{/� Mrxuqdo ri Ilqdqfldo Vhuylfh Uhvhdufk 6/ 59405;91
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