




4 Lqwurgxfwlrq

Vxssrvh wkdw Plfurvriw vwrfn ehfrphv qxphudluh/ xqlw ri dffrxqw/ dqg phglxp ri
h{fkdqjh1 Zkhq |rx ex| fr�hh/ |rx h{fkdqjh d ihz iudfwlrqv ri d vkduh/ ru d edq0
nqrwh/ fkhfn ru hohfwurqlf wudqvihu wkdw surplvhv vxfk sd|phqw1 Erqgv surplvh ixwxuh
gholyhu| ri d vkduh ri Plfurvriw vwrfn/ udwkhu wkdq d groodu1 Fohduo|/ vxfk d prqhwdu|
v|vwhp fdq hvwdeolvk d zhoo0ghwhuplqhg sulfh ohyho1 Zh zrxog xqghuvwdqg wkdw sulfh
ohyho yld wkh xvxdo vwrfn ydoxdwlrq htxdwlrq/

qxpehu ri vkduhv
sulfh ohyho

' H{shfwhg suhvhqw ydoxh ri ixwxuh glylghqgv ru hduqlqjv1 +4,

+Wkh sulfh ohyho/ vkduhv shu jrrg/ lv wkh lqyhuvh ri wkh vkduh sulfh/ vr lw jrhv lq wkh
ghqrplqdwru1,

Wkh �vfdo wkhru| ri wkh sulfh ohyho uhfrjql}hv wkdw wkh prqhwdu| edvh/ wrjhwkhu
zlwk qrplqdo ghew/ lv d uhvlgxdo fodlpdqw wr jryhuqphqw vxusoxvhv/ mxvw dv Plfurvriw
vwrfn lv d uhvlgxdo fodlpdqw wr Plfurvriw*v hduqlqjv1 Li vxusoxvhv duh qrw vx!flhqw/ wkh
jryhuqphqw pxvw ghidxow rq ru lq dwh dzd| wkh ghew1 Wkhuhiruh/ zh fdq ghwhuplqh
wkh sulfh ohyho yld wkh ydoxdwlrq htxdwlrq iru jryhuqphqw ghew/

qrplqdo jryhuqphqw ghew
sulfh ohyho

' H{shfwhg suhvhqw ydoxh ri ixwxuh vxusoxvhv1 +5,

Dq htxlydohqw ylhz lv wkdw prqh| lv ydoxhg ehfdxvh wkh jryhuqphqw dffhswv lw
iru wd{ sd|phqwv1 Li wkh jryhuqphqw uhtxluhv prqh| iru wd{ sd|phqwv dw wkh hqg
ri d shulrg/ shrsoh zloo ydoxh prqh| lq wudgh gxulqj wkh shulrg/ hyhq li wkhuh lv qr
wudqvdfwlrqv0uhodwhg iulfwlrq1 Wkh jryhuqphqw ydoxdwlrq htxdwlrq +5, vlpso| h{whqgv
wklv lghd wr lq�qlwh shulrg vwrfkdvwlf prghov1 Vwduu +4<:7, suhvhqwv wkh �uvw irupdo
dqdo|vlv ri d wd{ wkhru| ri ydoxh wkdw L nqrz ri/ wkrxjk dv xvxdo rqh fdq �qg fhqwxulhv0
rog yhuedo h{suhvvlrqv ri wkh lghdv41

4Vwduu +4<:7, txrwhv Ndxood +4<67,=

11wkh qrwh ghew ri wkh vwdwh vwdqgv djdlqvw d fruuhvsrqglqj txdqwlw| ri ghpdqgv e|
wkh vwdwh zklfk fdq eh xqfrqglwlrqdoo| vdwlv�hg e| qrwhv1

dqg Ohuqhu +4<7;,=

11li wkh vwdwh lv zloolqj wr dffhsw wkh sursrvhg prqh| lq sd|phqw ri wd{hv dqg rwkhu
reoljdwlrqv wr lwvhoi/ wkh wulfn lv grqh1 Hyhu|rqh zkr kdv reoljdwlrqv wr wkh vwdwh zloo
eh zloolqj wr dffhsw wkh slhfhv ri sdshu zlwk zklfk kh fdq vhwwoh wkh reoljdwlrqv/ dqg
doo rwkhu shrsoh zloo eh zloolqj wr dffhsw wkhvh slhfhv ri sdshu ehfdxvh wkh nqrz wkdw
wkh wd{sd|huv/ hwf1/ zloo eh zloolqj wr dffhsw wkhp lq wxuq1�

Vxsuhph frxuw Fklhi Mxvwlfh Vdoprq S1 Fkdvh/ zkr kdg ehhq Wuhdvxu| Vhfuhwdu| gxulqj wkh Flylo
Zdu/ lq d glvvhqwlqj rslqlrq rq rqh ri wkh �Ohjdo Whqghu� fdvhv/ zurwh d suhvflhqw ghvfulswlrq ri wkh
�vfdo wkhru|/ lqfoxglqj wkh uhodwlrq ri wkh sulfh ohyho wr wkh �jhqhudo fuhglw ri wkh frxqwu|� +Fkdvh
4;:3,=
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Vlqfh Ilvkhu +4<44d/e/ vhh hvshfldoo| wkh gholjkwixo duwzrun lq 4<44e, dw ohdvw dqg
shukdsv vlqfh Kxph*v 4:85 Ri Prqh| dqg Ri Lqwhuhvw +vhh wkh txrwdwlrqv lq Oxfdv
4<<9, doprvw doo hfrqrplf dqdo|vlv ri sulfh ohyho ghwhuplqdwlrq kdv uholhg lqvwhdg rq
wkh txdqwlw| wkhru| � d vshfldo ghpdqg iru wudqvdfwlrqv0idflolwdwlqj dvvhwv/ frpelqhg
zlwk dq duwl�fldoo| olplwhg vxsso| ri vxfk dvvhwv1 Lw kdv dovr ehhq xqghuvwrrg iru
fhqwxulhv wkdw sdshu prqh| fdq eh ydoxhg zlwk qr wudqvdfwlrqv prwlyh li lw fduulhv
dq h{solflw uhghpswlrq surplvh dv lq wkh jrog vwdqgdug/ frpprglw| vwdqgdugv ru d
fxuuhqf| erdug1 Dv wkh vwrfn dqdorj| dqg wkh wd{ vwru| pdnh fohdu/ wkh �vfdo wkhru|
fdq ghwhuplqh wkh sulfh ohyho zlwk qr prqh| ghpdqg ru rwkhu iulfwlrqv/ qr uhvwulf0
wlrqv rq rshq pdunhw rshudwlrqv +wkh frpsrvlwlrq ri qrplqdo jryhuqphqw ghew dfurvv
pdwxulwlhv ru wudqvdfwlrqv0idflolwdwlqj vwdwxv,/ qr uhvwulfwlrq rq sulydwh qrwh lvvxh/
qr uhvwulfwlrqv rq wudqvdfwlrqv whfkqrorj| ru �qdqfldo lqqrydwlrq/ dqg qr h{solflw
uhghpswlrq frpplwphqwv1 Wklv idfw pdnhv wkh �vfdo wkhru| sduwlfxoduo| dwwudfwlyh
uljkw qrz/ dv zh olyh lq dq djh ri udslgo| glplqlvklqj iulfwlrqv dqg udpsdqw �qdqfldo
lqqrydwlrq wkdw xqghuplqh wkh irxqgdwlrqv ri wkh txdqwlw| wkhru| +prvw uhfhqwo|/ vhh
Iulhgpdq 4<<<,/ |hw urxjko| vwdeoh sulfhv/ dqg qr klqw ri d frpprglw| vwdqgdug1

Wkh pdlq frqwulexwlrq ri wklv sdshu lv wr ghprqvwudwh d ghwhuplqdwh sulfh ohyho
zlwk qr prqh| ghpdqg/ lq wkh frqwh{w ri d ixoo|0vshfl�hg hfrqrplf prgho1 L prgli|
d vlpsoh dqg vwdqgdug fdvk lq dgydqfh prgho e| uhrshqlqj wkh vhfxulwlhv pdunhw dw
wkh hqg ri wkh gd|1 Wklv prgl�fdwlrq doorzv frqvxphuv wr krog qr prqh| ryhuqljkw1
Prqh| ghpdqg lv suhflvho| }hur/ dqg yhorflw| lv lq�qlwh1 Qrqhwkhohvv/ L vkrz wkdw
wklv hfrqrp| fdq kdyh d ghwhuplqdwh dqg �qlwh sulfh ohyho1

L xvh wklv prgho ehfdxvh lw lv erwk d uhdvrqdeoh devwudfwlrq ri wkh fxuuhqw X1V1
sd|phqw v|vwhp/ dqg lw pdlqwdlqv d forvh frqqhfwlrq wr wkh idploldu fdvk lq dgydqfh
vhwxs1 Frpsohwho| fdvkohvv hfrqrplhv +vxfk dv Vlpv 4<<: dqg Frfkudqh 4<<<d/e, duh
dqdo|wlfdoo| vlpsohu/ exw frqfhswxdoo| pruh fkdoohqjlqj1 E| pdlqwdlqlqj wkh ihdwxuh
wkdw wudqvdfwlrqv duh vwloo phgldwhg e| fdvk/ hyhq wkrxjk qr fdvk lv khog ryhuqljkw/ wkh
qdwxuh ri d qrplqdo erqg lv fohduhu/ lq dwlrq vwloo ihhov olnh �wrr pxfk prqh| fkdvlqj
wrr ihz jrrgv/� dqg lw lv fohdu krz rxu fxuuhqw hfrqrp| frxog eh zhoo dssur{lpdwhg
e| wklv iulfwlrqohvv prgho1

Xvlqj wklv vlpsoh dqg idploldu vhwxs/ L sxw wr uhvw vhyhudo shuvlvwhqw fulwlflvpv ri
wkh �vfdo wkhru|1 Prvw lpsruwdqwo|/ wkh �vfdo wkhru| lv riwhq fulwlfl}hg +Exlwhu 4<<;/
4<<<> Erkq 4<<<, iru dssduhqwo| uho|lqj rq d vshfldo delolw| ri wkh jryhuqphqw wr
ylrodwh ru wkuhdwhq wr ylrodwh d exgjhw frqvwudlqw dw r�0htxloleulxp sulfhv1 L uhvroyh

Li wkh qrwhv ^juhhqedfnv` zrxog flufxodwh dv zhoo zlwkrxw dv zlwk wklv txdolw| ^ohjdo
whqghu` lw lv lgoh wr xujh wkh sohd ri vxfk qhfhvvlw| ^ohjdo whqghu odzv`1 Exw wkh flufxodwlrq
ri wkh qrwhv zdv dpso| surylghg iru e| pdnlqj wkhp uhfhlydeoh iru doo qdwlrqdo wd{hv/
doo gxhv wr wkh jryhuqphqw/ dqg doo ordqv1 111 Qrerg| frxog sd| d wd{/ ru dq| ghew/
ru ex| d erqg zlwkrxw xvlqj wkhvh qrwhv1 111Wkh uhdo vxssruw ri qrwh flufxodwlrq qrw
frqyhuwleoh rq ghpdqg lqwr frlq/ lv uhfhlydelolw| iru ghewv gxh wkh jryhuqphqw1111Lw lv
sodlq wkdw d fxuuhqf| vr vxssruwhg fdqqrw ghsuhfldwh pruh wkdq wkh ordqv> lq rwkhu
zrugv/ ehorz wkh jhqhudo fuhglw ri wkh frxqwu|1

L wkdqn Nhq Pdwkhq| iru srlqwlqj ph wr wkhvh uhihuhqfhv1
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wklv orqj0vwdqglqj frqixvlrq ryhu wkh qdwxuh ri wkh �jryhuqphqw exgjhw frqvwudlqw1�

Lqwxlwlyho|/ wkh edvlf �vfdo wkhru| htxdwlrq +5, lv/ olnh wkh vwrfn h{dpsoh htxdwlrq
+4,/ d ydoxdwlrq htxdwlrq/ lw lv qrw d frqvwudlqw1 Qr exgjhw frqvwudlqw irufhv Plfurvriw
+ru Dpd}rq1frp$, wr dgmxvw ixwxuh hduqlqjv wr pdwfk fxuuhqw ydoxdwlrqv1 Plfurvriw
fdq sd| wkh glylghqgv surplvhg wr htxlw| kroghuv iru dq| pdunhw sulfh1 Dqdorjrxvo|/
qr exgjhw frqvwudlqw irufhv wkh jryhuqphqw wr udlvh ixwxuh wd{hv lq uhvsrqvh wr dq
luudwlrqdo ru �r�0htxloleulxp� gh dwlrq> lw fdq nhhs lwv surplvhv wr ghew kroghuv qr
pdwwhu zkdw wkh sulfh ohyho1

Pruh ghhso|/ wkh Jryhuqphqw*v ghflvlrq ri krz pxfk prqh| dqg krz pdq| erqgv
wr lvvxh rq hdfk gdwh duh/ olnh d frusrudwlrq*v ghflvlrq ri krz pdq| vkduhv wr lvvxh lq
fodlp wr d jlyhq hduqlqjv vwuhdp/ ghflvlrqv wkdw gh�qh zkdw vhfxulwlhv duh> wkh| duh
gh�qlwlrqv ri xqlwv> gh�qlwlrqv ri zklfk vhfxulwlhv zloo eh pdunhwhg1 Wklv gh�qlwlrq
rffxuv/ iru sulydwh dqg jryhuqphqw lvvxhuv dolnh/ ehiruh wkh dxfwlrqhhu dqqrxqfhv dq|
sulfhv/ lq dq| zhoo0srvhg Zdoudvldq prgho/ dqg lw rffxuv zlwkrxw frqvwudlqw1 Zh gr
qrw wu| wr frqvwuxfw d vxsso| fxuyh lq zklfk |rx revhuyh wkh sulfh shu vkduh ehiruh
|rx ghflgh zkhwkhu wr lvvxh 433 ru 4333 vkduhv/ dv |rx revhuyh wkh sulfh ri wrpdwrhv
ehiruh ghflglqj krz pdq| wrpdwrhv wr ex|1 Li zh glg vr/ |rx zrxog lvvxh d orw ri
vkduhv$ Dovr/ li Plfurvriw grxeohv wkh qxpehu ri vkduhv zlwkrxw fkdqjlqj wkh sur�w
vwuhdp +d vsolw,/ wkh sulfh shu vkduh kdoyhv1 Li wkh jryhuqphqw grxeohv qrplqdo ghew
zlwkrxw fkdqjlqj wkh fruuhvsrqglqj uhdo vxusoxv vwuhdp +d fxuuhqf| uhydoxdwlrq,/ wkh
sulfh ohyho grxeohv1 Wklv lv krz d vhfxulw| gh�qlwlrq zrunv/ dv rssrvhg wr sxufkdvhv
ri jrrgv zklfk kdyh qr h�hfw rq sulfhv lq frpshwlwlyh pdunhwv1

Ri frxuvh/ Jryhuqphqw dqg sulydwh djhqwv pxvw reh| exgjhw frqvwudlqwv lq ex|lqj
ru vhoolqj uhdo ghew/ iruhljq ghew/ jrrgv/ dqg dq| douhdg|0gh�qhg vhfxulwlhv/ dw htxl0
oleulxp dv zhoo dv r�0htxloleulxp sulfhv1 Wklv uhvshfw iru exgjhw frqvwudlqwv krogv lq
wkh �vfdo wkhru| dv lq dq| zhoo0gh�qhg htxloleulxp1

5 Ilvfdo dqg txdqwlw| wkhrulhv

Ghvslwh wkhlu dssduhqw gl�huhqfhv/ wkh �vfdo wkhru|/ wkh txdqwlw| wkhru|/ dqg frp0
prglw| vwdqgdugv duh qrw pxwxdoo| h{foxvlyh wkhrulhv/ exw gl�huhqw fdvhv ri wkh vdph
wkhru|1 Doprvw doo prqhwdu| prghov lqfoxgh wzr htxloleulxp frqglwlrqv zklfk lqyroyh
wkh sulfh ohyho/ vrph yduldqwv ri

�|� ' R|+ +6,
�|3�

R|
' .|

"[
�'f

6|c|n��r|n� +7,

zkhuh �| ' qrplqdo prqh|/ + ' lqfrph/ �|3� ' idfh ydoxh ri rqh0shulrg qrplqdo
erqgv frplqj gxh dw |/ 6|c|n� ' vwrfkdvwlf glvfrxqw idfwru/ dqg �r| ' qhw ri lqwhuhvw
jryhuqphqw vxusoxv/ lqfoxglqj vhljqrudjh1 Wkh vshfl�f htxdwlrqv +6,0+7, uhvxow lq wkh
fdvk0lq0dgydqfh prgho L suhvhqw ehorz1
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Wkh �uvw htxdwlrq lv d prqh| ghpdqg ixqfwlrq1 Zkhwkhu lw lv ghulyhg e| fxuuhqf|
lq wkh xwlolw| ixqfwlrq/ d fdvk0lq0dgydqfh frqvwudlqw/ d wudqvdfwlrqv whfkqrorj| ru vrph
rwkhu iulfwlrq lv qrw hvvhqwldo iru wklv glvfxvvlrq1 Yhorflw| � pd| ghshqg rq lqwhuhvw
udwhv1 Wklv prgl�fdwlrq pdnhv wkh vroxwlrq pruh frpsoh{/ vlqfh |rx kdyh wr �qg wkh
hqwluh sulfh ohyho vhtxhqfh vlpxowdqhrxvo| udwkhu wkdq rqh srlqw dw d wlph/ exw grhv
qrw fkdqjh wkh edvlf srlqwv1

Wkh vhfrqg htxdwlrq lv riwhq fdoohg/ plvohdglqjo| L wklqn/ d �jryhuqphqw exgjhw
frqvwudlqw1� L suhihu dqg zloo xvh wkh whup �jryhuqphqw ydoxdwlrq htxdwlrq1� P|
fhqwudo srlqw lv wkdw wklv htxdwlrq orrnv dqg dfwv mxvw olnh wkh vwrfn ydoxdwlrq htxd0
wlrq +4,1 Orqj whup ghew frpsolfdwhv exw grhv qrw hvvhqwldoo| fkdqjh wkh dqdo|vlv
+Frfkudqh 4<<<e/ Zrrgirug 4<<;e,/ djdlq e| iruflqj xv wr vroyh vlpxowdqhrxvo| iru
wkh hqwluh vhtxhqfh ri sulfhv1

Wkh jryhuqphqw ghwhuplqhv ghew/ prqh| dqg vxusoxv/ i�|c�|c �r|j1 Zh vhh d
sureohp lpphgldwho|= +6, dqg +7, duh wzr htxdwlrqv lq rqh xqnqrzq/ R|1 Wkhuhiruh/
�vfdo +�c �r, dqg prqhwdu| +�, srolflhv pxvw eh frruglqdwhg wr ghwhuplqh d vlqjoh sulfh
ohyho/ dv Vdujhqw +4<;:/ s149;, hpskdvl}hv1 Suhflvho|/ vlqfh dq| htxloleulxp uhtxluhv
erwk +6, dqg +7, wr krog/ htxloleuld rqo| h{lvw iru d uhvwulfwhg vhw ri i�|c�|c �r|j
surfhvvhv1

Lw lv xvhixo/ dqg d jxlgh wr wkh olwhudwxuh dqg klvwru| ri wkrxjkw/ wr vshfli| vrph
vshfldo fdvhv/ ru uhjlphv/ wkdw dfklhyh wklv frruglqdwlrq1 Lw lv dovr xvhixo wr wklqn ri
wkh Ihg ru prqhwdu| dxwkrulw| dv kdylqj frqwuro ri i�|j dqg ri wkh wuhdvxu| ru �vfdo
dxwkrulw| dv kdylqj frqwuro ri i�r|c �|j/ dqg wr ghvfuleh uhjlphv dv wkh rxwfrph ri df0
wlrqv e| wkh wzr sduwlhv1 +Vdujhqw 4<;: ghvfulehv wklv dv d �jdph ri fklfnhq� ehwzhhq
wkh Ihg dqg Wuhdvxu|1 , Krzhyhu/ wklv vwru|0whoolqj fdq eh ghfhswlyh1 Doo wkdw pdwwhuv
lq wkh hqg lv zkhwkhu wkh jryhuqphqw kdv surgxfhg d vhtxhqfh i�|c�|c r|j wkdw uh0
vxowv lq d xqltxh/ srvlwlyh/ sulfh ohyho vhtxhqfh iR|j wkdw vlpxowdqhrxvo| vroyhv +6, dq
+7,1 Wkhuh lv qrwklqj qhfhvvdulo| jdph0wkhruhwlf lq wkh gh�qlwlrq dqg fkdudfwhul}dwlrq
ri htxloleuld1

41 Prqhwdulvw1 Wkh Ihg ghwhuplqhv i�|j/ dqg khqfh ghwhuplqhv wkh sulfh ohyho
iR|j zlwk +6,1 Wkh Wuhdvxu| wkhq dgmxvwv vxusoxvhv> lw fkrrvhv wkh vhtxhqfh i�r|j vr
wkdw htxdwlrq +7, krogv dw zkdwhyhu sulfh ohyho hphujhv iurp +6, dqg wkh Ihg*v fkrlfh
ri �|1

Prvw prqhwdulvw dqdo|vhv vwduw dqg vwrs dw �� ' R+ zlwkrxw suhvhqwlqj htxd0
wlrq +7,1 Wklv rplvvlrq lv vhqvleoh> wkh sulfh ohyho kdv douhdg| ehhq ghwhuplqhg dqg
vxusoxvhv duh rqo| rqh ri pdq| ohvv lqwhuhvwlqj hqgrjhqrxv yduldeohv1 Krzhyhu/ dv
iruhvhhq e| Iulhgpdq +4<7;, dqg hpskdvl}hg e| Vdujhqw +4<;9,/ d frpsohwh txdqwlw|
wkhru| pxvw lqfoxgh d �vfdo ydoxdwlrq htxdwlrq olnh +7, dqg d vshfl�fdwlrq ri �vfdo
srolf| wkdw lv frqvlvwhqw zlwk prqhwdu| srolf|1

H{solflw fdvk0lq0dgydqfh prghov w|slfdoo| vwdwh wkdw vhljqrudjh uhyhqxhv duh uh0
edwhg wr frqvxphuv e| oxps0vxp wudqvihuv1 +Iru h{dpsoh/ vhh irrwqrwh 7 ri Oxfdv dqg
Vwrnh| 4<;:/ dqg d qlfh h{solflw wuhdwphqw lq Oxfdv 4<;7 s16906:1, Wklv lv d vlpsoh
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h{dpsoh ri d �sdvvlyh� �vfdo srolf| wkdw pdnhv htxdwlrq +7, krog dw dq| prqh|0
ghwhuplqhg sulfh ohyho1 Wkh jryhuqphqw pdnhv vhljqrudjh uhyhqxh E�|n� ��|� *R|/
exw jlyhv lw wr frqvxphuv +�lqmhfwv lw�,/ zklfk lv dq htxdo dqg rssrvlwh oxps0vxp
wudqvihu r| ' �E�|n� � �|�*R|1 Lq wklv zd|/ wkh vxusoxv lqfoxglqj vhljqrudjh �r| lv
}hur dw doo gdwhv/ +7, uhdgv f*R| ' f dqg wkxv krogv iru dq| prqh|0ghwhuplqhg sulfh
ohyho1

51 Ilvfdo1 Wkh Wuhdvxu| zlqv wkh jdph ri Fklfnhq1 Li wkh wuhdvxu| �{hv i�r|j dqg
i�|j wkhq wkh jryhuqphqw ydoxdwlrq htxdwlrq +7, ghwhuplqhv wkh sulfh ohyho1 Wkh Ihg
iroorzv d �sdvvlyh� srolf|/ vhwwlqj �| ' R|+*�1 Wkh prqh| ghpdqg htxdwlrq qrz
ghwhuplqhv wkh txdqwlw| ri prqh| udwkhu wkdq ghwhuplqlqj wkh sulfh ohyho1

61 Wklv sdshu1 L vkrz wkdw wkhuh lv d ghwhuplqdwh sulfh ohyho hyhq li wkhuh lv qr
prqh| ghpdqg> li � ' 4/ ru li zh vlpso| ghohwh wkh prqh| ghpdqg htxdwlrq +6,1
Jlyhq i�|c r|j/ wkh jryhuqphqw ydoxdwlrq htxdwlrq +7, fdq dorqh ghwhuplqh d srvlwlyh
wkh sulfh ohyho1

Prvw fxuuhqw �vfdo wkhru| uhvhdufk lqfoxglqj Ohhshu +4<<4,/ Vlpv +4<<7,/ Zrrg0
irug +4<<7/ 4<<8/ 4<<9/ 4<<;,/ dqg Gxsru +4<<<, vwxglhv hfrqrplhv lq zklfk wkhuh lv
d prqh| ghpdqg dqg prqhwdu| iulfwlrq1 Lw uhkdelolwdwhv prqh| vxsso| srolflhv wkdw
duh riwhq wkrxjkw wr ohdg wr dq lqghwhuplqdwh sulfh ohyho/ vxfk dv uhdo0eloov grfwulqhv/
lqwhuhvw udwh shjv ru surylglqj �hqrxjk prqh| wr dffrpprgdwh wkh qhhgv ri wudgh1�
Lw vkrzv wkdw vxfk prqh| vxsso| srolflhv duh lq idfw frqvlvwhqw zlwk d ghwhuplqdwh
sulfh ohyho vr orqj dv wkh| duh sdluhg zlwk dq �dfwlyh� �vfdo uhjlph � vr orqj wkdw wkh
Wuhdvxu| grhv qrw fkrrvh wr dowhu vxusoxvhv v|vwhpdwlfdoo| vr wkdw wkh jryhuqphqw
ydoxdwlrq htxdwlrq +7, lv vdwlv�hg iru dq| sulfh ohyho1

L jr rqh vwhs ixuwkhu= wkh sulfh ohyho fdq eh ghwhuplqhg zlwk qr prqh| ghpdqg
hlwkhu1 Zrrgirug +4<<;d/e, vwxglhv d fdvkohvv olplw/ dqg wkh sulfh ohyho lv vwloo d�hfwhg
e| wkh Ihg*v lqwhuhvw udwh srolf|1 Khuh L vwxg| wkh olplw srlqw lwvhoi> wkh Ihg lv
srzhuohvv wr d�hfw lqwhuhvw udwhv dw wklv olplw srlqw1

Pdq| qdphv duh xvhg wr glvwlqjxlvk wkh prqhwdulvw dqg �vfdo uhjlphv1 Ohhshu
+4<<4, glvwlqjxlvkhv zklfk ri wkh Wuhdvxu| ru Ihg lv �dfwlyh� dqg �sdvvlyh/� dqg L xvh
wklv odqjxdjh1 Zrrgirug +4<<8, fdoov wkhp �Ulfdugldq� dqg �Qrq0Ulfdugldq1� Grw0
vh| +4<<9, fdoov wkhp �lqghshqghqw� dqg �ghshqghqw� prqhwdu| srolf|1 Fdq}rqhul/
Fxpe| dqg Gled +4<<;, fdoo wkhp �Prqh|0Ghwhuplqhg� dqg �Ilvfdo0Ghwhuplqhg1�

Hdfk ri wkhvh odehov kdv dgydqwdjhv dqg glvdgydqwdjhv1 Qhlwkhu wkh Ihg qru Wuhd0
vxu| qhhg ihho �sdvvlyh/� ru wkdw lw kdv orvw srolwlfdo srzhu wr wkh rwkhu1 D Wuhdvxu|
wkdw udlvhv wd{hv lq uhvsrqvh wr d ulvh lq uhdo ghew pd| ihho dfwlyh dqg uhvsrqvleoh/
hyhq li lw lv/ lq wkh hqg/ udlvlqj wd{hv wr �qdqfh d jliw wr erqgkroghuv hqjlqhhuhg
e| d Ihg0lqgxfhg gh dwlrq1 D Ihg wkdw iroorzv dq lqwhuhvw udwh uxoh/ uhdo0eloov grf0
wulqh/ ru �vxssolhv hqrxjk oltxlglw| wr phhw wkh qhhgv ri wudgh/� pd| ihho dfwlyh dqg
uhvsrqvleoh/ hyhq wkrxjk lw lv lpsolflwo| sdvvlqj sulfh0ohyho ghwhuplqdwlrq rq wr wkh
Wuhdvxu|1

71 Xqsohdvdqw Prqhwdulvw Dulwkphwlf1 Vdujhqw dqg Zdoodfh +4<;4, vwxg| d �vfdo
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uhjlph lq zklfk wkh fhqwudo edqn vwloo kdv vrph frqwuro ryhu wkh sdwk ri lq dwlrq1
H{suhvv wkh wrwdo vxusoxv �r| dv lwv �vfdo frpsrqhqw +wd{hv plqxv vshqglqj/ qhw ri
lqwhuhvw, r|/ soxv vhljqrudjh1 Wkhq +7, ehfrphv

�|3�

R|
' .|

"[
�'f

6|c|n�

%
r|n� n

�|n� ��|n�3�

R|n�

&
+8,

Wkh deryh ��vfdo� uhjlph dvvxphv wkdw wkh wuhdvxu| r�vhwv dq| vhljqrudjh/ wkxv
frqwuroolqj wkh ixoo vxusoxv �r| lqghshqghqw ri wkh Ihg*v dfwlrqv/ ru +lq sudfwlfh, wkdw
vhljqrudjh lv vr vpdoo wkdw lw fdq eh ljqruhg1 Lq Vdujhqw dqg Zdoodfh*v �vfdo uhjlph/
wkh Wuhdvxu| frqwurov sulpdu| vxusoxvhv/ �{lqj ir|j/ exw lw grhv qrw frqwuro ru r�vhw
wkh vhljqrudjh frpsrqhqw ri wkh vxusoxv1 Wkhuhiruh/ wkh Ihg kdv vrph frqwuro ryhu
wkh sulfh ohyho sdwk> lw fdq fkrrvh �lq dwlrq qrz� ru �lq dwlrq odwhu� e| lwv fkrlfh
ri i�|j1 Li lw fkrrvhv d orz �| wrgd|/ wklv zloo orzhu R| dqg udlvh wkh uhdo ydoxh ri
wkh ghew �|3�*R|1 Krzhyhu/ wkh Ihg qrz pxvw dorqh surgxfh d frruglqdwhg srolf|> lw
pxvw udlvh i�|n� ��|n�3�j wr udlvh vhljqrudjh dw d ixwxuh gdwh vr wkdw +7, lv vdwlv�hg
dw wrgd|*v orzhu sulfh ohyho1 Wklv dfwlrq pxvw uhvxow lq kljkhu ixwxuh lq dwlrq1

Exuqvlgh/ Hlfkhqedxp dqg Uhehor +4<<;, dsso| d vlplodu prgho wr wkh Hdvw Dvldq
fxuuhqf| froodsvhv iurp wkh vxpphu ri 4<<:1 Wkh| vkrz wkdw fxuuhqflhv froodsvhg
lq/ dqg rqo| lq/ frxqwulhv wkdw kdg vxevwdqwldo edg qhzv derxw ixwxuh vxusoxvhv1
Wkh| wudfh wkh uhvxowv ri grrphg dwwhpswv dw prqhwdu| vwdelol}dwlrq lq d prgho zlwk
lqwhuhvw hodvwlf prqh| ghpdqg dv zhoo dv wklv vhljqrudjh fkdqqho1

Wkh olqh ehwzhhq �prqhwdulvw� dqg ��vfdo� uhjlphv qhhg qrw eh vkduso| gudzq1
Pdq| prqhwdu| dqdo|vhv lpsolflwo| vshfli| wkdw lq �qrupdo wlphv� wkh wuhdvxu| zloo
eh sdvvlyh/ dgmxvwlqj vxusoxvhv e| vpdoo dprxqwv wr r�vhw vpdoo fkdqjhv lq wkh ydoxh
ri wkh ghew eurxjkw rq e| vpdoo fkdqjhv lq prqhwdu| srolf|> krzhyhu/ lq h{wuhph
edg wlphv/ wkh �vfdo uhtxluhphqwv pd| ehfrph odujhu wkdq wkh wuhdvxu| fdq ru zloo
iroorz> wkhq wkh �vfdo uhjlph ehfrphv grplqdqw dqg wkh fxuuhqf| pxvw froodsvh ru
k|shulq dwh1

81 Ilvfdo uhkdelolwdwlrq ri lqwhuhvw udwh wdujhwv1 Vlpv +4<<7, dqgZrrgirug +4<<<d/e,
hpskdvl}h prghov lq zklfk wkh Ihg iroorzv qrplqdo lqwhuhvw udwh uxohv/ dv lw fxuuhqwo|
dsshduv wr gr1 Qrplqdo lqwhuhvw udwh uxohv kdyh dovr orqj ehhq fkdujhg zlwk ohdglqj
wr lqghwhuplqdwh sulfh ohyhov/ exw wkh �vfdo dqfkru fdq ohdg wr d ghwhuplqdwh sulfh
ohyho zlwk vxfk srolflhv dv zhoo1

Zh fdq vhh wklv idfw hyhq lq wkh vlpsoh vhwxs ri +6,0+7,1 Vwduw zlwk qr xqfhuwdlqw|1
Li wkh Ihg iroorzv d qrplqdo lqwhuhvw udwh wdujhw/ dqg li wkh uhdo lqwhuhvw udwh lv �{hg
+vd| e| olqhdu xwlolw| ru olqhdu whfkqrorj|, dw o/ wkhq dq lqwhuhvw udwh wdujhw phdqv
wkdw wkh Ihg iroorzv zkdwhyhu i�|j lv uhtxluhg wr jhqhudwh d frqvwdqw lq dwlrq udwh
R|n�*R| ' Z1 Iru d jlyhq lqlwldo sulfh ohyho Rf/ wkhq/ wkh Ihg iroorzv �| ' +RfZ

|*�
dqg zh kdyh R| ' RfZ

|1

Li wkh Wuhdvxu| lv sdvvlyh dv lq wkh prqhwdulvw wudglwlrq/ wklv ghvfulswlrq ri srolf|
grhv qrw ghwhuplqh Rf/ vr wkh sulfh ohyho dw hdfk gdwh lv lqghwhuplqdwh1 Krzhyhu/ li
wkh Wuhdvxu| grhv qrw iroorz d sdvvlyh srolf|/ wkh lqlwldo sulfh ohyho fdq eh slqqhg
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grzq e| wkh jryhuqphqw ydoxdwlrq htxdwlrq +7,/ uhvwrulqj sulfh0ohyho ghwhuplqdf|1

Wklv h{dpsoh/ zkloh vlpsoh/ fdq eh frqixvlqj/ vlqfh lw vxjjhvwv vrphwklqj gl�huhqw
derxw wkh �lqlwldo shulrg� dqg vxevhtxhqw shulrgv1 Wklv dssduhqw gl�huhqfh lv sxuho|
d uhvxow ri d shuihfw iruhvljkw prgho1 Lq d vwrfkdvwlf prgho/ hyhu| gd| lv dq �lqlwldo
shulrg/� vr wkh hqwluh sulfh vhtxhqfh lv qrw slqqhg grzq e| wkh qrplqdo lqwhuhvw udwh
uxoh1 Vshfl�fdoo|/ d qrplqdo lqwhuhvw udwh wdujhw lv qrz dq h{shfwhg lq dwlrq wdujhw>
wkh Ihg vhwv i�|j wr wdujhw Z ' .|ER|n�*R|�1 Prqh| dqg sulfhv iroorz udqgrp zdonv
zlwk guliw/ dqg R|n�*R| ' Z n 0|n�1 Zlwk d sdvvlyh �vfdo srolf|/ wklv prqh| vxsso|
uhjlph grhv qrw ghwhuplqh wkh sulfh ohyho dqg prqh| vkrfnv 0|n� vr wkh hqwluh sulfh
ohyho sdwk lv xqghwhuplqhg1 Dq dfwlyh �vfdo srolf| dqg wkh jryhuqphqw ydoxdwlrq
htxdwlrq +7, slqv grzq wkh sulfh ohyho vkrfn dw hdfk gdwh1

91 K|shulq dwlrq g|qdplfv dqg lqghwhuplqdflhv1 Rqh wkhruhwlfdoo| lqwhuhvwlqj
frpelqdwlrq lv d prgho zlwk shuihfw iruhvljkw/ wkh Ihg vhwv prqh| vxsso|/ dqg lqwhuhvw0
hodvwlf prqh| ghpdqg1 Iru h{dpsoh/ zulwh d orj0olqhdu prqh| ghpdqg ixqfwlrq zlwk
yhorflw| wkdw lqfuhdvhv zlwk wkh qrplqdo lqwhuhvw udwh/

�|7� ER|n�*R|�
K ' R+ +9,

Wr nhhs wkh glvfxvvlrq dv vlpsoh dv srvvleoh/ vxssrvh prqh| � lv frqvwdqw1 Wkhq/
+9, lpsolhv d gl�huhqfh htxdwlrq iru wkh sulfh ohyho/

*? R|n� � *? E�7�*+� '
� n K

K
d*? R| � *? E�7�*+�o

Wkhuh lv d idplo| ri vroxwlrqv/

*? R| � *? E�7�*+� '

#
� n K

K

$|

d*? Rf � *? E�7�*+�o c +:,

lqgh{hg e| wkh lqlwldo sulfh ohyho Rf1 Wkh sulfh ohyho lv/ djdlq/ lqghwhuplqdwh1

Pdq| dxwkruv suxqh wklv lqghwhuplqdf| e| fkrrvlqj wkh lqlwldo sulfh ohyho fruuh0
vsrqglqj wr wkh �plqlpxp vwdwh yduldeoh� ru �iruzdug0orrnlqj� ru �qrq0h{sorvlyh�
vroxwlrq/

*? Rf ' *? E�7�*+� �

Krzhyhu/ wklv vhohfwlrq grhv qrw frph iurp wkh prgho1

Zrrgirug +4<<8, srlqwv rxw wkdw dq dfwlyh �vfdo srolf| fdq djdlq ghwhuplqh wkh
lqlwldo sulfh ohyho dqg khqfh ghwhuplqh wkh sulfh ohyho dw dq| gdwh1 Iru h{dpsoh/ li
vxusoxvhv r duh dovr frqvwdqw/ wkh lqlwldo sulfh ohyho lv wkh ydoxh Rf wkdw vdwlv�hv

�3�

Rf
'

"[
|'f

�

o|
r '

o

o � �
r�

Li Rf : �7�*+/ wklv htxloleulxp zloo glvsod| dq h{sorvlyh sulfh ohyho/ exw dq h{sorvlyh
qrplqdo sulfh ohyho grhv qrw ylrodwh dq| htxloleulxp frqglwlrq1 Li zh gr qrw vhh
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h{sorvlyh sulfhv/ wklv phdqv wkdw jryhuqphqwv gr qrw slj0khdghgo| iroorz srolflhv vxfk
dv wklv rqh +frqvwdqw � / frqvwdqw vxusoxv, wkdw jlyh ulvh wr h{sorvlyh sulfh ohyhov1

PfFdooxp +4<<;, +vhh dovr Nrfkhuodnrwd dqg Skhodq 4<<<, srlqwv rxw wkdw Zrrg0
irug*v htxloleulxp fdqqrw zrun li rxwvwdqglqj ghew �3� lv wrr orz ru vxusoxvhv duh
wrr kljk1 Wkhq/ wkh lqlwldo sulfh ohyho lv ehorz wkh vwdeoh srlqw/ Rf 	 �7�*+> sulfhv
frqyhujh wr }hur> wkh uhdo ydoxh ri wkh prqh| vwrfn h{sorghv> dqg wkh wudqvyhuvdolw|
frqglwlrq lv ylrodwhg1 PfFdooxp vxjjhvwv d phfkdqlvp wkdw udlvhv wkh vxusoxv vwuhdp
mxvw hqrxjk wr uhylyh wkh Rf ' �7�*+ htxloleulxp1

Wklv srlqw lv ydolg dqg lpsruwdqw wr rxu xqghuvwdqglqj ri wkh htxloleuld ri wklv
prgho1 PfFdooxp kdv irxqg d uhvwulfwlrq rq wkh vhw i�|c r|c �|j ri frruglqdwhg srol0
flhv lq wklv hfrqrp|= zh pxvw kdyh �3�*� � 7�

+
o

o3�
r1 Klv uhsdlu lv wr lqfuhdvh vxu0

soxvhv> rqh frxog dovr lqfuhdvh jryhuqphqw ghew/ e| d kholfrswhu gurs ru d 5 iru rqh
vsolw/ ru uhwxuq wr d frruglqdwhg srolf| e| pdq| phdqv1

Krzhyhu/ wklv srlqw lv qrw d jhqhudo fulwlflvp ri wkh �vfdo wkhru|1 Zh douhdg| nqrz
wkdw qrw doo vshfl�fdwlrqv ri jryhuqphqw srolf| i�|c r|c �|j uhvxow lq dq htxloleulxp1 Lw
lv qrw d uhtxluhphqw ri dZdoudvldq htxloleulxp wkdw rqh pxvw h{lvw iru duelwudu| srolf|
vshfl�fdwlrqv i�|c r|c �|j/ qru pxvw d Zdoudvldq htxloleulxp vshfli| phfkdqlvp e|
zklfk wkh jryhuqphqw vhwwohv rq d srolf| surfhvv wkdw grhv surgxfh dq htxloleulxp1
PfFdooxp*v uhvwulfwlrq lv wuxh ri prqhwdulvw dv zhoo dv �vfdo uhjlphv1

Dovr/ wklv prgho/ lqyroylqj shuihfw iruhvljkw/ uljlgo| �{hg� / frpsohwho| h{rjhqrxv
r/ dqg dq lqwhuhvw0hodvwlf prqh| ghpdqg/ lv txlwh vshfldo1 Iru h{dpsoh/ wkh ��vfdo�
prgho deryh zlwk dq lqwhuhvw0lqhodvwlf prqh| ghpdqg dqg wkh �vfdo prgho L vwxg|
ehorz zlwk qr prqh| ghpdqg gr qrw glvsod| wklv sulfh0ohyho lqghwhuplqdf|1 Wkhuhiruh/
hyhq d ydolg fulwlflvp ri krz wkh lqghwhuplqdf| lv uhvroyhg lq wklv prgho grhv qrw wdu
wkh ��vfdo wkhru|� lq jhqhudo1

6 Prgho

L xvh d vlpsol�hg yhuvlrq ri wkh idploldu fdvk0lq0dgydqfh iudphzrun lq Vdujhqw*v +4<;:,
wh{werrn1 L ghulyh htxloleulxp frqglwlrqv vlplodu wr +6, dqg +7,1 L gh�qh wkh htxlole0
ulxp/ dqg L vkrz e| h{dpsoh wkdw dq htxloleulxp fdq h{lvw lq prghov zlwk qr prqh|
ghpdqg1

Jryhuqphqw fkrlfhv

Wkh jryhuqphqw fkrrvhv d sdwk iru rqh0shulrg qrplqdo ghew/ prqh| dqg vxusoxvhv/
i�r

| c�
r
| c r|j1 �r

| c�
r
| c r| duh hdfk udqgrp yduldeohv/ dqg wkh qrwdwlrq i%|j ghqrwhv d

vhtxhqfh ri udqgrp yduldeohv %�c %2c ���%|c ���

Wkhuh lv qr exgjhw frqvwudlqw wkdw uhvwulfwv wkh fkrlfh ri i�r
| c�

r
| c r|j1 Dv deryh/

qrw doo fkrlfhv uhvxow lq dq htxloleulxp zlwk srvlwlyh dqg ghwhuplqdwh sulfh ohyho/ exw
exgjhw frqvwudlqwv gr qrw irufh wkh jryhuqphqw wr pdnh fkrlfhv wkdw gr ohdg wr vxfk

;



dq htxloleulxp1

Krxvhkrog remhfwlyhv

Lghqwlfdo krxvhkrogv pd{lpl}h d vwdqgdug xwlolw| ixqfwlrq/

4@ .f

"[
|'f

q|�ES|��

L dvvxph ��ES� : f rq f � S 	 4 wr hqvxuh wkdw exgjhw frqvwudlqwv duh qrw vodfn/ dqg
���ES� 	 f vr wkdw rswlpdo fkrlfhv duh ghvfulehg e| �uvw rughu frqglwlrqv1

Wlplqj dqg wudgh

L frqvlghu wzr vshfl�fdwlrqv ri wkh wudglqj phfkdqlvp= Vdujhqw*v fdvk0lq0dgydqfh
wlplqj/ dqg d iulfwlrqohvv yduldqw1 Iljxuh 4 looxvwudwhv wkh wlplqj ri hyhqwv lq wkh
fdvk0lq0dgydqfh prgho/ dqg Iljxuh 5 looxvwudwhv wkh iulfwlrqohvv yduldqw1

Lq erwk vshfl�fdwlrqv/ wkh uhsuhvhqwdwlyh krxvhkrog hqwhuv shulrg | zlwk prqh|
edodqfhv �|3� dqg rqh shulrg qrplqdo glvfrxqw erqgv zlwk idfh ydoxh �|3�1 Dq|
qhzv lv uhyhdohg1 Wkh krxvhkrog wkhq jrhv wr wkh dvvhw pdunhw1 Wkh krxvhkrog vhoov
pdwxulqj erqgv/ sd|v qhw oxps0vxp wd{hv R|r|/ ex|v qhz erqgv �| dqg prqh| �_

| 1
Wd{hv pxvw eh sdlg lq fdvk ru pdwxulqj jryhuqphqw erqgv1

1−tB

1−tM
Household

News
Shopper buys

d
ttt Mcpc ≤,

Worker sells et

Asset Market
d

t MB ,ttt spB ,1−

Government

tB

tM

Night

Day

Night
Goods Market

Iljxuh 4= Wlplqj ri wkh fdvk0lq0dgydqfh prgho1

Hdfk krxvhkrog uhfhlyhv d qrqvwrudeoh hqgrzphqw e| lq wkh jrrgv pdunhw hdfk
gd|1 Wkh krxvhkrog fdqqrw frqvxph lwv rzq hqgrzphqw/ dqg pxvw wkhuhiruh ex| wkh
hqgrzphqwv ri rwkhu krxvhkrogv1 Wr gr wklv/ wkh krxvhkrog vsolwv xs lqwr d zrunhu
dqg d vkrsshu1 Wkh vkrsshu wdnhv wkh prqh|�_

| dqg ex|v jrrgv S| vxemhfw wr d fdvk
lq dgydqfh frqvwudlqw/

R|S| � �_
| �� +;,

<



1−tB

1−tM
Household

News
Shopper buys 

d
ttt Mcpc ≤,

Worker sells et

Asset Market

dM

Government

tB

tM

Night

Day

NightGoods Market

tt MB ,

Government

Iljxuh 5= Wlplqj lq wkh iulfwlrqohvv prgho/ zlwk wkh vhfxulw| pdunhw rshq dw wkh
ehjlqqlqj dqg hqg ri wkh gd|1

Iru wkh prphqw/ � ' �/ exw lw lv xvhixo wr lqwurgxfh wkh sdudphwhu � dqg frqvlghu
zkdw kdsshqv dv lw fkdqjhv odwhu1 Wkh zrunhu vhoov wkh hqgrzphqw e| lq uhwxuq iru
prqh|/ dqg jhwv fdvk lq wkh txdqwlw| R|e| lq uhwxuq1

Fdvk0lq0dgydqfh prgho1 Lq wkh fdvk0lq0dgydqfh prgho/ wkh vkrsshu dqg zrunhu jr
krph dqg hdw S|1 Wkh| pxvw krog ryhuqljkw dq| prqh| �_

| � R|S| ohiw ryhu iurp wkh
vkrsshu/ dqg wkh prqh| R|e| hduqhg e| wkh zrunhu/

�| ' �_
| n R|Ee| � S|�� +<,

Wkh| dovr krog dq| erqgv �|1

Iulfwlrqohvv prgho1 Wkh iulfwlrqohvv prgho pdnhv rqh vpdoo fkdqjh= Wkh vhfxulwlhv
pdunhw uhrshqv dw wkh hqg ri wkh gd|1 Wkhuh lv qr lqwhuhvw rq lqwudgd| erqg kroglqjv
ru fdvk ordqv1 +Wklv lv/ urxjko|/ wkh fxuuhqw lqvwlwxwlrqdo duudqjhphqw1, Wkh krxvhkrog
fdq uhwxuq/ dqg wudgh dq| xqzdqwhg fdvk iru pruh erqgv +ru rewdlq qhz fdvk/ li lw
zlvkhv wr,1 Wkxv/ wkh krxvhkrog grhv qrw idfh wkh frqvwudlqw +<,> lw fdq xvh fdvk
gxulqj wkh gd| zlwkrxw kroglqj lw ryhuqljkw1 Wkh devhqfh ri wkh frqvwudlqw +<, lv wkh
rqo| gl�huhqfh lq wkh hfrqrplf vhwxs ri wkh wzr prghov1

Krxvhkrog exgjhw frqvwudlqwv

Wkh krxvhkrog fdq wudgh duelwudu| frqwlqjhqw fodlpv lq wkh dvvhw pdunhw1 L uhsuh0
vhqw frqwlqjhqw fodlpv sulfhv e| d uhdo vwrfkdvwlf glvfrxqw idfwru 6|c|n�1 Iru h{dpsoh/
wkh sulfh ri d 4 shulrg qrplqdo glvfrxqw erqg dw wlph | lv

'| ' R|.|

#
6|c|n�

�

R|n�

$
� +43,
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Glvfrxqw idfwruv fkdlq wrjhwkhu/ 6fc|n� ' 6fc|6|c|n� vr rqfh wlph0}hur sulfhv i6fc|j
kdyh ehhq ghwhuplqhg/ wkh sulfhv lq pdunhwv wkdw uhrshq dw wlph | iroorz1 Vlqfh
doo krxvhkrogv duh lghqwlfdo/ fodlpv qrw surylghg e| wkh jryhuqphqw duh lq }hur qhw
vxsso| dqg wkhlu suhvhqfh ru devhqfh kdv qr h�hfw rq wkh htxloleulxp sulfhv ru door0
fdwlrqv1 Wkhuhiruh/ L gr qrw olvw vxfk fodlpv lq wkh krxvhkrog exgjhw frqvwudlqwv ru
wkh gh�qlwlrq ri htxloleulxp1

Krxvhkrogv duh iruelgghq wr lvvxh prqh|/ wr nhhs wkhp iurp duelwudjhlqj }hur
lqwhuhvw prqh| djdlqvw lqwhuhvw ehdulqj erqgv/

�| � f� +44,

Wkh krxvhkrog*v shulrg wr shulrg exgjhw frqvwudlqw vwdwhv wkdw wkh qrplqdo ydoxh
ri prqh| dqg erqgv dw wkh ehjlqqlqj ri shulrg/ soxv dq| sur�wv lq wkh jrrgv pdunhw/
pxvw htxdo wkh qrplqdo ydoxh ri erqgv sxufkdvhg/ prqh| khog ryhuqljkw/ dqg qhw wd{
sd|phqwv/

�|3� n�|3� n R|Ee| � S|� ' '|�| n�| n R|r|� +45,

Dv xvxdo lq lq�qlwh shulrg prghov zlwk g|qdplf wudglqj/ wkh krxvhkrog*v ghew gh0
pdqgv i�|j pxvw reh| wkh wudqvyhuvdolw| frqglwlrq

*�4
A<"

.|

#
6|cA

�A3�

RA

$
' f +46,

lq rughu wr uxoh rxw uroolqj ryhu ghew iruhyhu1

Gh�qlwlrq ri Htxloleulxp

Dq htxloleulxp lv d vhw ri lqlwldo vwrfnv �f/ �f/ dqg vhtxhqfhv iru txdqwlwlhvq
S|c�

_
| c�|c �|c r|

r
dqg sulfhv i6fc|c R|j vxfk wkdw

41 +Krxvhkrog rswlpl}dwlrq, Jlyhq sulfhv iR|c6fc|j c lqlwldo vwrfnv �f/ �f/ dqg
wkh wd{ dqg hqgrzphqw vwuhdpv ir|c e|j c wkh fkrlfhv

q
�|c �

_
| c �|c S|

r
pd{0

lpl}h h{shfwhg xwlolw| vxemhfw wr wkh exgjhw frqvwudlqwv +45,0+46,/ wkh fdvk lq
dgydqfh frqvwudlqw +;,/ dqg wkh qr0sulqwlqj0prqh| frqvwudlqw +44,1 Lq wkh fdvk0
lq0dgydqfh prgho/ wkh krxvhkrog pxvw dovr phhw wkh frqvwudlqw +<, wkdw prqh|
frplqj iurp wkh jrrgv pdunhw pxvw eh khog ryhuqljkw1

51 +Pdunhw fohdulqj, S| ' e|c �| ' � r
| c �| ' �r

| dw hdfk gdwh dqg vwdwh ri qdwxuh1

Fkdudfwhul}dwlrq ri Htxloleulxp= FLD prgho

Wkh frqvxphu*v �uvw rughu frqglwlrqv/ exgjhw frqvwudlqwv/ dqg pdunhw0fohdulqj
lpso| wkh iroorzlqj fkdudfwhul}dwlrqv/ idploldu iurp Oxfdv +4<;7, dqg Vdujhqw*v +4<;:,
wh{w=

41 Wkh pdujlqdo udwh ri vxevwlwxwlrq lv htxdwhg wr wkh vwrfkdvwlf glvfrxqw idfwru/

q� �
�Ee|n��

��Ee|�
' 6|c|n�� +47,
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Khqfh/ qrplqdo erqg sulfhv duh jlyhq e|

'| ' q.|

%
��Ee|n��

��Ee|�

R|
R|n�

&
� +48,

51 Dq| htxloleulxp zlwk srvlwlyh qrplqdo lqwhuhvw udwhv +'| 	 ��/ pxvw kdyh d
elqglqj fdvk frqvwudlqw/

�|� ' R|S| ' R|e� +49,

61 Wkh jryhuqphqw ghew ydoxdwlrq htxdwlrq lv

�|3�

R|
'

"[
�'f

.|

%
6|c|n�

#
r|n� n

�|n� ��|n�3�

R|

$&
+4:,

ru/ htxlydohqwo|/
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8 +4;,

zkhuh os| ghqrwhv wkh rqh shulrg qrplqdo lqwhuhvw udwh/

� n os| � �*'|�

H{suhvvlrq +4:, frxqwv vhljqrudjh uhyhqxh dv lw lv pdgh> h{suhvvlrq +4;, frxqwv wkh
lqwhuhvw gl�huhqwldo ehwzhhq prqh| dqg ghew dv wkh  rz ri vhljqrudjh1

Idfw 4 iroorzv iurp wkh krxvhkrog*v �uvw rughu frqglwlrqv iru ex|lqj rqh ohvv
frqvxpswlrq jrrg/ lqyhvwlqj lq d frqwlqjhqw fodlp/ dqg wkhq frqvxplqj pruh dw
| n �� Fkdqjlqj S| phdqv wkdw �_

| pxvw dovr fkdqjh/ exw fdvk ryhuqljkw �| zloo eh
xqd�hfwhg lq wkh fdvk0lq0dgydqfh prgho/ ehfdxvh R|S| fkdqjhv e| wkh vdph dprxqw
dv �_

| fkdqjhv +vhh htxdwlrq +<,,1 Iroorzlqj Vdujhqw +4<;:,/ wkhuh lv qr dvvhw0sulflqj
glvwruwlrq zlwk wklv wlplqj frqyhqwlrq1

Zlwk srvlwlyh qrplqdo lqwhuhvw udwhv/ prqh| lv vwulfwo| grplqdwhg e| erqgv/ vr wkh
krxvhkrog zloo krog dv olwwoh dv srvvleoh ryhuqljkw1 Lq wkh FLD prgho/ wkdw txdqwlw|
lv �| ' R|e( jrrgv pdunhw htxloleulxp jlyhv e ' S|/ dqg khqfh Idfw 51

Wr ghulyh Idfw 6/ xvh wkh erqg sulfh gh�qlwlrq +43,/ lwhudwh iruzdug wkh frqvxphu*v
shulrg wr shulrg exgjhw frqvwudlqw +45,/ lpsrvh wkh frqglwlrq +46,/ dqg lpsrvh pdunhw
fohdulqj Ee| ' S|c �| ' � r

| ��

Wkh sdlu +49, dqg +4:, erwk ghwhuplqh wkh sulfh ohyho lq whupv ri yduldeohv fkrvhq
e| wkh jryhuqphqw1 Wkxv/ dv glvfxvvhg lq vhfwlrq 5/ dq htxloleulxp rqo| h{lvwv iru d
uhvwulfwhg vhw ri i�|c�|c r|j/ l1h1 li prqhwdu| dqg �vfdo srolflhv duh �frruglqdwhg�1
H{lvwhqfh ri htxloleulxp dqg wkh fdvh ri }hur qrplqdo lqwhuhvw udwh duh zhoo wuhdwhg e|
Oxfdv +4<;7, dqg Vdujhqw +4<;:,/ vr L zrq*w ghod| jhwwlqj wr wkh srlqw ri wklv sdshu
zlwk d uhylhz1
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Fkdudfwhul}dwlrq ri Htxloleulxp= Iulfwlrqohvv prgho

41 Wkh pdujlqdo udwh ri vxevwlwxwlrq +47, lv vwloo htxdo wr wkh vwrfkdvwlf glvfrxqw
idfwru/

q� �
�Ee|n��

��Ee|�
' 6|c|n�� +4<,

51 Dq| htxloleulxp zlwk srvlwlyh qrplqdo lqwhuhvw udwhv +'| 	 ��/ pxvw kdyh

�| ' f� +53,

Qr htxloleulxp pd| kdyh qhjdwlyh qrplqdo lqwhuhvw udwhv/ '| : �1

61 Wkh jryhuqphqw ghew ydoxdwlrq htxdwlrq lv

�|3� n�|3�

R|
'

"[
�'f

.|E6|c|n�r|n��� +54,

Wkh  rz exgjhw frqvwudlqw +45, lv qrw fkdqjhg/ vr �uvw rughu frqglwlrq ehklqg
idfw 4 lv wkh vdph1

Uhprylqj wkh frqvwudlqw +<, wkdw fdvk iurp vdohv pxvw eh khog ryhuqljkw/ wkh
plqlpxp fdvk wkdw wkh krxvhkrog fdq krog ryhuqljkw lv }hur/ vr +53, uhsodfhv wkh
txdqwlw| htxdwlrq +49,1 Htxdwlrq +53, lv vwloo d prqh| ghpdqg htxdwlrq/ exw lw qrz
krogv iru dq| sulfh ohyho dqg vr grhv qrw khos lq sulfh ohyho ghwhuplqdwlrq1 D qhjdwlyh
qrplqdo lqwhuhvw udwh lv dq duelwudjh rssruwxqlw|/ dqg ohdgv wr lq�qlwh prqh| dqg
qhjdwlyh lq�qlwh erqg ghpdqg/ dqg vr fdqqrw eh dq htxloleulxp1

Htxdwlrq +54, vshfldol}hv +4;,1 Lq shulrgv zlwk srvlwlyh qrplqdo udwhv o|n� : f/ zh
kdyh �|n� ' f/ vr wkh vhljqrudjh whup gursv ehfdxvh � lv plvvlqj1 Lq shulrgv zlwk
}hur qrplqdo udwhv/ o|n� ' f/ vhljqrudjh gursv ehfdxvh wkhuh lv qr lqwhuhvw gl�huhqwldo
ehwzhhq prqh| dqg erqgv1

H{lvwhqfh ri Htxloleulxp

Wkhuh duh vshfl�fdwlrqv ri wkh xwlolw| ixqfwlrq/ hqgrzphqw surfhvvhv/ dqg jry0
huqphqw fkrlfhv i�r

| c�
r
| c r|j wkdw uhvxow lq htxloleuld ri wkh iulfwlrqohvv prgho zlwk

ghwhuplqdwh/ �qlwh sulfh ohyhov1 L fdq suryh wklv vwdwhphqw prvw wudqvsduhqwo| e|
jlylqj wkh vlpsohvw h{dpsoh1 Vxssrvh �ES� ' S�3�/ e| ' e/ �r

| ' �/ � r
| ' f/ r| ' r/

doo srvlwlyh dqg frqvwdqw ryhu wlph1 Zh fdq �qg sulfhv dqg yhuli| wkdw wklv vshfl�0
fdwlrq vdwlv�hv wkh gh�qlwlrq ri dq htxloleulxp/ e| fkhfnlqj wkdw lw vdwlv�hv wkh �uvw
rughu dqg pdunhw fohdulqj frqglwlrqv wkdw fkdudfwhul}h wkdw htxloleulxp1 Reylrxvo|/
zh pxvw kdyh S| ' e1 Iurp +4<,/ wkh glvfrxqw idfwru lv frqvwdqw/

6|c|n� ' q�

Iurp +54,/ wkh sulfh ohyho pxvw eh frqvwdqw dqg srvlwlyh/

R| ' R ' E�� q�
�

r
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Qrplqdo lqwhuhvw udwhv duh srvlwlyh/ '| ' q 	 � vr prqh| ghpdqg htxdov prqh|
vxsso| � ' f1 *�4A<" qA�*R ' f vr wkh wudqvyhuvdolw| frqglwlrq +46, lv vdwlv�hg1
Wkh frqvxphu*v �uvw rughu frqglwlrqv dqg wudqvyhuvdolw| frqglwlrqv duh qhfhvvdu| dqg
vx!flhqw iru dq rswlpxp1 Wkxv/ zh kdyh irxqg vhtxhqfhv

q
S|c�

_
| c�|c �|c r|c '|c R|

r
dqg �fc �f wkdw vdwlvi| wkh gh�qlwlrq ri dq htxloleulxp1 Ixuwkhupruh/ jlyhq doo wkh
rwkhu yduldeohv/ iR|j lv xqltxh1 Wkhuh lv qr lqghwhuplqdf| ru pxowlsolflw| ri htxloleuld1

Qrw doo vshfl�fdwlrqv ri wkh xwlolw| ixqfwlrq/ hqgrzphqw surfhvv dqg jryhuqphqw
fkrlfhv ir|c �r

| c�
r
| j uhvxow lq htxloleuld/ dv sdwkrorjlfdo xwlolw| ixqfwlrqv dqg �xqfr0

ruglqdwhg� srolf| gr qrw ohdg wr htxloleuld lq wkh fdvk lq dgydqfh prghov1 Khuh/ L
glvfxvv wkh lvvxhv/ exw L gr qrw dwwhpsw d fkdudfwhul}dwlrq ri wkh zhdnhvw srvvleoh
uhvwulfwlrqv rq xwlolw| ixqfwlrqv dqg h{rjhqrxv surfhvvhv wkdw uhvxow lq dq htxloleuld1

Dv lq doo g|qdplf prghov/ wkh hqgrzphqw surfhvv dqg xwlolw| ixqfwlrq pxvw eh
vxfk wkdw htxloleulxp pdujlqdo udwhv ri vxevwlwxwlrq 6|c|n� ' q���Ee|n��*�

�Ee|� duh
gh�qhg dqg .|E6

2
|c|n�� � 4 vr wkdw dvvhw sulfhv duh zhoo gh�qhg +l1h1 6|c|n� 5 u2>

vhh Kdqvhq dqg Ulfkdug 4<;:1, Iru h{dpsoh/ zh fdq*w kdyh rffdvlrqdoo| qhjdwlyh
hqgrzphqwv dqg srzhu xwlolw|1

Htxdwlrq +54, dqg pdunhw fohdulqj zloo hqvxuh d xqltxh/ srvlwlyh/ htxloleulxp sulfh
ohyho vhtxhqfh iR|j/ li wkh jryhuqphqw dozd|v fkrrvhv d srvlwlyh dprxqw ri qrplqdo
ghew dw hdfk gdwh/ 4 : �r

| n�r
| : f dqg d vxusoxv zkrvh suhvhqw ydoxh lv srvlwlyh

4 :
S
"

�'f.|E6|c|n�r|n�� : f1 Lw lv qrw qhfhvvdu| wkdw doo wkhvh vhtxhqfhv duh srvlwlyh1
Wkhuh fdq eh htxloleuld zlwk qhjdwlyh ghew/ vxusoxvhv ru prqh| vxssolhv/ exw rqh pxvw
uxoh rxw f*f ' f sureohpv lq +54,1

Rqh0shulrg erqg sulfhv duh ghwhuplqhg iurp '| ' R|.| E6|c|n�R|n��1 Iru wkhuh wr
eh dq htxloleulxp/ wkh jryhuqphqw pxvw fkrrvh d sulfh ohyho vhtxhqfh/ yld lwv fkrlfhv
ri i�r

| c�
r
| c r|j/ vr wkdw wkh h{shfwdwlrq h{lvwv/ dqg vr wkdw wkh qrplqdo lqwhuhvw udwh lv

qrqqhjdwlyh/ '| � �1 Li lw fkrrvhv wkh sulfh ohyho vhtxhqfh vr wkdw wkh qrplqdo lqwhuhvw
udwh lv srvlwlyh/ '| : �/ wkhq lw pxvw fkrrvh �| ' f1 Li lw fkrrvhv wkh sulfh ohyho
vhtxhqfh vr wkdw wkh qrplqdo lqwhuhvw udwh lv }hur/ '| ' �/ wkhq dq| vsolw ehwzhhq �|

dqg �| lv srvvleoh/ vlqfh frqvxphuv uhjdug prqh| dqg erqgv dv shuihfw vxevwlwxwhv1 Li
lw fkrrvhv wkh sulfh ohyho vhtxhqfh vr wkdw wkh qrplqdo lqwhuhvw udwh lv qhjdwlyh/ wkhuh
fdq eh qr htxloleulxp1 Krxvhkrogv zloo wu| wr krog lq�qlwh fdvk dqg lq�qlwh qhjdwlyh
dprxqwv ri ghew1 Djdlq/ wkhuh duh srolflhv i�|c�|c r|j wkdw uhvxow lq htxloleuld/ exw
qrw doo srolflhv gr vr1

614 Jhqhudol}dwlrqv ri wkh iulfwlrqohvv prgho

Orqj whup ghew1

Rqh fdq doorz pruh frpsoh{ jryhuqphqw �qdqfh/ lqfoxglqj orqj whup erqgv1
Wklv fdvh lv dqdo|}hg e| Frfkudqh +4<<<e, dqg Zrrgirug +4<<;e,1 Wklv prgl�fdwlrq
frpsolfdwhv wkh dojheud dqg fdq ixqgdphqwdoo| fkdqjh wkh g|qdplf surshuwlhv ri wkh
htxloleulxp/ exw grhv qrw dowhu wkh h{lvwhqfh ri htxloleulxp ru wkh edvlf phfkdqlvp1
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D shushwxlw| lv d vlpsoh dqg xvhixo h{dpsoh orqj0whup ghew1 Vxssrvh wkdw wkh
jryhuqphqw lvvxhv (f shushwxlwlhv dw wlph 3/ dqg wkh shushwxlwlhv sd| lq djjuhjdwh
d srwhqwldoo| vwdwh0frqwlqjhqw frxsrq �|3� dw hdfk gdwh |1 +L xvh wkh | � � gdwh lq
frqiruplw| zlwk wkh rwkhu irupxodv1, Wkhq/ wkh sulfh ohyho dw hdfk gdwh � grooduv ru
frxsrq sd|phqwv shu jrrg � lv

�|3�

R|
' r|� +55,

Wkh ydoxh ri wkh shushwxlwlhv lv

(f � wlph w shushwxlw| sulfh
R|

' .|

"[
�'f

6|c|n�

�|n�3�

R|n�

' .|

"[
�'f

6|c|n�r|n� +56,

Wkh sulfh ohyho lv uhodwhg gluhfwo| wr wkh frxsrq dqg vxusoxv dw hdfk gdwh/ htxdwlrq
+55, udwkhu wkdq wkh suhvhqw ydoxh htxdwlrq +56, ehfdxvh wkh frqyhqwlrq lv wkdw pdwxu0
lqj ghew/ frxsrq sd|phqwv ru grooduv duh wkh qxphudluh udwkhu wkdq wkh shushwxlwlhv
wkhpvhoyhv1 Zh frxog xvh 63 |hdu wuhdvxu| erqgv ru vpdoo ghqrplqdwlrq fodlpv wr
vxfk erqgv dv qxphudluh dqg phglxp ri h{fkdqjh1 Zh kdsshq qrw wr gr vr1 Wkh
yrodwlolw| ri orqj whup erqg sulfhv pdnhv wklv d zlvh/ dqg shukdsv qrw frlqflghqwdo/
fkrlfh1

Ohvv Fdvk

Wkh fdvk lq dgydqfh frqvwudlqw sod|v qr hvvhqwldo uroh lq wkh htxloleulxp1 Iru
dq| htxloleulxp ri wkh iulfwlrqohvv prgho dv vwdwhg vr idu/ wkh vdph htxloleulxp +vdph
vhtxhqfhv iru�|c �|c S|c R|c hwf1, krogv li zh kdoyh ru holplqdwh wkh fdvk frqvwudlqw dqg
kdoyh ru holplqdwh lqwudgd| fdvk �_ dw wkh vdph wlph1 Htxlydohqwo|/ wkh sdudphwhu
� dsshduv qrzkhuh lq wkh vroxwlrq iru wkh sulfh ohyho> zh fdq fkrrvh � ' 2 ru � ' 41
Wklv idfw kdv pdq| lqwhuhvwlqj lqwhusuhwdwlrqv1

Zh fdq reylrxvo| ohw wkh vhfxulw| pdunhw eh rshq frqvwdqwo|/ dqg ohw doo rshudwlrqv
+ghew sxufkdvhv ru vdohv/ wd{ sd|phqwv, kdsshq dw dq| wlph gxulqj wkh gd|1

Zh fdq doorz sulydwh qrwh lvvxh1 Irupdoo|/ zh fdq doorz djhqwv wr vhoo fodlpv
wr jryhuqphqw ghew/ uhghhpdeoh lq wkh vhfxulwlhv pdunhw/ dqg doorz wkrvh fodlpv
wr eh xvhg wr vdwlvi| wkh fdvk lq dgydqfh frqvwudlqw lq wudqvdfwlrqv1 Wklv lv dq
lpsruwdqw ihdwxuh1 Lq wkh txdqwlw| wkhru| wudglwlrq/ nhhslqj d ghwhuplqdwh sulfh
ohyho kdv vhhphg wr uhtxluh uljrurxv frqwuro ri sulydwh qrwh lvvxh/ ru sulydwh fuhdwlrq
ri wudqvdfwlrqv0idflolwdwlqj dvvhwv wkdw frpshwh zlwk jryhuqphqw prqh|1 Fkhfnlqj
dffrxqwv duh frqwuroohg yld uhvhuyh uhtxluhphqwv/ edqnqrwhv dqg vpdoo0ghqrplqdwlrq
ehduhu erqgv duh iruelgghq1 Ri frxuvh zh olyh lq d wlph ri juhdw �qdqfldo lqqrydwlrq/
dqg rqo| orz lq dwlrq kdv nhsw wkh fdoo iru lwv wkh vhyhuh uhjxodwlrq lq wkh qdph ri
sulfh vwdelolw| olplwhg wr dfdghplf flufohv1

Zh fdq dovr doorz lpsuryhphqwv lq wudqvdfwlrqv whfkqrorjlhv1 Dq| dprxqw ri wkh
jrrgv fdq ehfrph �fuhglw jrrgv� ru �fuhglw fdug jrrgv� zkrvh sxufkdvh lv sdlg iru
e| djuhhphqwv wr h{fkdqjh erqgv lq wkh dvvhw pdunhwv1
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Zh fdq hyhq frqvlghu d frpsohwho| fdvkohvv hfrqrp|/ lq zklfk doo wudqvdfwlrqv
duh pdgh e| +vd|, hohfwurqlf wudqvihu ri sulydwh fodlpv vxfk dv pxwxdo ixqg vkduhv1
Pdwxulqj jryhuqphqw erqgv fdq eh qxphudluh1 Erqgv fdq surplvh wr sd| �rqh groodu�
hyhq li qr grooduv duh lq flufxodwlrq/ ehfdxvh wkh| fdq uholhyh wkh rzqhu ri rqh groodu*v
zruwk ri wd{ oldelolw|1 Zkhwkhu wkh jryhuqphqw jlyhv |rx d groodu/ dqg |rx kdqg
wkh groodu edfn wr sd| wd{hv/ ru zkhwkhu |rx vlpso| vxuuhqghu wkh pdwxulqj erqg
reylrxvo| grhv qrw fkdqjh wkh htxloleulxp sulfh ohyho1 Wkh uljkw wr d groodu/ hyhq li
qhyhu h{huflvhg lq htxloleulxp/ lv ydoxhg1 D frpsohwho| fdvkohvv prgho lv lq idfw d
pxfk vlpsohu remhfw wr dqdo|}h/ wkrxjk wkh frqfhswxdo kxugohv duh odujhu iru vrph15

7 Remhfwlrqv

714 Zkhuh lv wkh jryhuqphqw exgjhw frqvwudlqwB

Dq xqxvxdo ihdwxuh ri wklv suhvhqwdwlrq lv wkdw wkhuh lv qr jryhuqphqw exgjhw frq0
vwudlqw � qr frqvwudlqwv rq wkh jryhuqphqw*v fkrlfh ri i�|c�|c r|j1 Krz kdyh zh
dfklhyhg dq htxloleulxp zlwkrxw lpsrvlqj d frqvwudlqw rq jryhuqphqw fkrlfhvB

Uhodwhg/ fulwlfv lqfoxglqj Exlwhu +4<<<, kdyh fkdujhg wkdw wkh jryhuqphqw ydoxd0
wlrq htxdwlrq +4:, lv d frqvwudlqw1 Khqfh/ hlwkhu wkh jryhuqphqwpxvw iroorz d sdvvlyh
�vfdo srolf| vr wkh �vfdo uhjlph htxloleuld duh vlpso| zurqj/ ru wkh �vfdo uhjlph htxl0
oleuld dvvxph wkdw wkh jryhuqphqw lv vrphkrz gl�huhqw iurp sulydwh djhqwv lq wkdw
lw fdq fuhgleo| wkuhdwhq wr ylrodwh d exgjhw frqvwudlqw dw r�0htxloleulxp sulfhv1

Wkh dqvzhu lv vlpsoh/ wkrxjk vxewoh1 Wkhuh duh wkuhh vwhsv lq gh�qlqj d frp0
shwlwlyh Zdoudvldq htxloleulxp= Iluvw/ rqh gh�qhv zkdw wkh vhfxulwlhv duh � zkdw
vwdwh0frqwlqjhqw vwuhdp ri jrrgv lv surplvhg iru hdfk vkduh ru xqlw ri d vhfxulw|1
Vhfrqg/ rqh �qgv ghpdqg dqg vxsso| fxuyhv iru wkrvh vhfxulwlhv/ dv zhoo dv ghpdqg
dqg vxsso| fxuyhv iru jrrgv1 Wklug/ rqh �qgv �qg sulfhv wkdw fohdu pdunhwv1 Wkh
ghflvlrq ri krz pxfk qrplqdo ghew dqg prqh| wr lvvxh lv d gh�qlwlrq ri vhfxulwlhv1
Wklv dfwlrq rffxuv zlwkrxw frqvwudlqw/ ehiruh wkh �dxfwlrqhhu� dqqrxqfhv dq| sulfhv/
iru jryhuqphqw dqg sulydwh lvvxhuv dolnh1

Sulydwho|0lvvxhg htxlw|

Zh prgho sulydwho|0lvvxhg htxlw| lq frpshwlwlyh pdunhwv zlwk wklv rughu ri hyhqwv1
Iluvw/ wkh lvvxhu ghflghv krz pdq| vkduhv �f kh zloo vhoo/ sohgjlqj wr glylgh wkh vwdwh0
frqwlqjhqw sur�w vwuhdp ir|j hyhqo| dprqj wkh vkduhkroghuv1 +L dp gholehudwho|
uhf|folqj wkh v|perov zlwk d gl�huhqw vwru|1, Kh fdq vhoo dv pdq| ru dv ihz vkduhv
dv kh zlvkhv> wkh �f ghflvlrq gh�qhv wkh vhfxulw|1 Wkh htxloleulxp sulfh �*R| ri wkh

5Exlwhu +4<<<, iru h{dpsoh fdqqrw gljhvw wkh fdvkohvv prgho/ dqg fkdvwl}hv wkdw �D wkhru| wkdw
sulfhv vrphwklqj zklfk grhv qrw h{lvw lv txlwh dq dfklhyhphqw1 Lw vkrxog kdyh uxqj dodup ehoov1� Lw
lv/ dqg lw glg/ wkrxjk ehoov ri fhoheudwlrq udwkhu wkdq ri dodup1 Dw odvw/ zh kdyh d frkhuhqw wkhru|
ri prqh| wkdw grhv qrw uho| rq ydqlvklqj iulfwlrqv ru devhqw uhghpswlrq frpplwphqwv$
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+Vlqfh wkh txdqwlw| rxwvwdqglqj grhv qrw fkdqjh/ �f ' �| dw doo gdwhv iru wklv vhfxulw|>
L xvh �|3� iru frqiruplw| zlwk wkh rwkhu irupxodv,1

Htxdwlrq +57, lv d vxsso| @ ghpdqg uhvxow/ dq htxloleulxp ydoxdwlrq htxdwlrq +li
6 ghqrwhv pdujlqdo xwlolwlhv,/ ru dq duelwudjh frqglwlrq ru d uhsdfndjlqj ri Duurz0
Gheuhx vhfxulwlhv +li6 ghqrwhv frqwlqjhqw fodlpv sulfhv,1 Lw lv qrw d exgjhw frqvwudlqw1
Zh zrxog qrw lpdjlqh wkdw wkh lvvxhu fdq revhuyh wkh vkduh sulfh iR|j ehiruh ghflglqj
krz pdq| vkduhv wr lvvxh �f/ ru ehiruh ghflglqj krz pxfk wr sd| vkduhkroghuv ir|j
ru rwkhu vshfl�fdwlrqv ri wkh vhfxulw|1 Li wkh lvvxhu frxog vhh wkh vkduh sulfh ehiruh
ghflglqj rq wkh qxpehu ri vkduhv/ kh zrxog lvvxh lq�qlwh txdqwlwlhv$ Plvwdnlqj wkh
gh�qlwlrq ri d vhfxulw| iru wkh sxufkdvh ru vdoh ri d jrrg ru d gh�qhg vhfxulw| lqwur0
gxfhv dq duelwudjh rssruwxqlw| lqwr wkh prgho/ dqg qr htxloleulxp fdq h{lvw zlwk wklv
plvwdnhq vshfl�fdwlrq1

Lq vxp/ zkhq zh zulwh d frpshwlwlyh htxloleulxp prgho zlwk sulydwh htxlw|/ zh
vwduw e| vshfli|lqj wkdw hdfk lvvxhu ghwhuplqhv d qxpehu ri vkduhv dqg wkh vwdwh0
frqwlqjhqw glylghqg vwuhdp/ i�fc r|j1 Wkhuh lv qr frqvwudlqw rq wklv fkrlfh � djhqwv
fdq duelwudulo| exqgoh dqg vhoo frqwlqjhqw fodlpv1 Wkh vshfl�fdwlrq ri �jryhuqphqw
fkrlfhv� deryh lv h{dfwo| dqdorjrxv1

Qrplqdo jryhuqphqw ghew lv d uhvlgxdo fodlp wr vxusoxvhv

Rqh pljkw remhfw wkdw wklv lv �qh iru htxlw| � d vhfxulw| zkrvh vwdwhg surplvh
lv wr glylgh wkh udqgrp vxusoxv vwuhdp ir|j � exw jryhuqphqw ghew lv ghew1 Lq idfw/
krzhyhu/ qrplqdo jryhuqphqw ghew lv uhdoo| d uhvlgxdo fodlp wr vxusoxvhv1 Lw zdonv
olnh ghew/ lw txdfnv olnh ghew/ exw lw lv uhdoo| htxlw|1

Wkh vwdwhg surplvh ri qrplqdo jryhuqphqw ghew lv wr �sd| rqh groodu1� Krzhyhu/
lw dovr frphv zlwk wkh surplvh wkdw �d groodu fdq eh xvhg wr sd| wd{hv/� dqg �d
groodu fdq eh xvhg wr ex| qhz erqgv1� Wrjhwkhu/ wkhvh wkuhh surplvhv phdq wkdw
qrplqdo ghew lv/ lq dq dffrxqwlqj vhqvh/ h{dfwo| wkh vdph dv d surplvh wr vsolw xs wkh
vwdwh0frqwlqjhqw vwuhdp ri uhdo jryhuqphqw vxusoxvhv dprqj erqg0kroghuv1

Vlqfh d groodu fdq dozd|v eh xvhg wr glvfkdujh rqh groodu*v zruwk ri wd{ oldelolwlhv/ d
erqg kroghu fdq wudgh d groodu wr dqrwkhu frqvxphu/ lq uhwxuq iru jrrgv fruuhvsrqglqj
wr rqh groodu*v zruwk ri wd{ oldelolwlhv1 Krz pdq| jrrgv lv wkdwB Lq d odvw shulrg/
ru li qr qhz jryhuqphqw ghew lv vrog +�| ' f,/ wkh djjuhjdwh ydoxh ri qrplqdo ghew
pxvw eh htxdo wr wkh djjuhjdwh ydoxh ri qhw wd{ sd|phqwv/
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Wr d erqg0kroghu/ wkhq/ wkh sd|r� wr erqgv duh h{dfwo| dv li wkh jryhuqphqw wrrn
jrrgv r|iurp wd{sd|huv dqg vsolw wkhp xs dprqj wkh erqg0kroghuv � dv li qrplqdo
jryhuqphqw ghew zhuh/ h{solflwo|/ htxlw|1
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Li wkh jryhuqphqw vhoov vrph qhz ghew/ �| : f/ lq d pxowlshulrg prgho/ wkhq d
erqg kroghu fdq dovr xvh d groodu wr sxufkdvh d qhz erqg1 Lq djjuhjdwh wkh ydoxh ri
rxwvwdqglqj jryhuqphqw erqgv lv qrz jlyhq e|
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Wr d erqg0kroghu/ wkhq/ wkh sd|r�v ri qrplqdo rqh shulrg jryhuqphqw erqgv duh
h{dfwo| wkh vdph dv wkrvh ri dq h{solflw surplvh wr vsolw xs wkh vwuhdp ir|j sursru0
wlrqdoo| dprqj wkh erqg kroghuv1

Rqh0shulrg jryhuqphqw ghew lv uroohg ryhu hyhu| shulrg zkloh sulydwh htxlw| lv dq
lq�qlwh shulrg vhfxulw|1 Wklv gl�huhqfh lv dovr qrw hvvhqwldo1 Sulydwh djhqwv fdq lvvxh
htxlw| wkdw lv uroohg ryhu hyhu| shulrg/ dqg wklv vhfxulw| dfwv h{dfwo| olnh rqh shulrg
qrplqdo jryhuqphqw ghew1 Dw hdfk gdwh/ wkh lvvxhu surplvhv wr uhghhp wkh suhylrxv
shulrg*v htxlw|/ ghyrwlqj wkh fxuuhqw hduqlqjv r| dqg wkh surfhhgv iurp d qhz lvvxh
wr wkh wdvn1 Frqyhuvho|/ dv ghvfulehg lq vhfwlrq 614/ jryhuqphqwv fdq lvvxh orqj0whup
ghew +shushwxlwlhv, wkdw orrnv mxvw olnh wkh lq�qlwho|0olyhg sulydwh htxlw| ghvfulehg
deryh1

Krz fdq wkh jryhuqphqw lvvxh pruh ghew zlwkrxw lqfuhdvlqj vxusoxvhvB

Zh xvxdoo| wklqn wkdw zkhq wkh jryhuqphqw lvvxhv pruh ghew/ lw pxvw/ e| exgjhw
frqvwudlqw orjlf/ lqfuhdvh wkh ixwxuh vwuhdp ri vxusoxvhv wkdw zloo uhwluh wkdw ghew1 E|
zulwlqj wkh jryhuqphqw*v fkrlfhv zlwkrxw frqvwudlqw/ zh ghq| wklv vwdwhphqw1 Krz
fdq wkh jryhuqphqw lvvxh pruh ghew zlwkrxw lqfuhdvlqj ixwxuh vxusoxvhvB

D frusrudwlrq pd| grxeoh lwv vkduhv zlwkrxw fkdqjlqj ixwxuh hduqlqjv/ dqg wklv
dfwlrq vlpso| kdoyhv wkh htxloleulxp sulfh1 D vwrfn vsolw lv d sudfwlfdo h{dpsoh1 Wkh
frusrudwlrq nqrzv wklv lq frqwhpsodwlqj d vwrfn vsolw> lw grhv qrw wklqn lw kdv wr grx0
eoh hduqlqjv dqg wdnh wkh sulfh shu vkduh dv jlyhq1 Dqdorjrxvo|/ wkh jryhuqphqw pd|
grxeoh lwv qrplqdo ghew zlwkrxw fkdqjlqj ixwxuh uhdo vxusoxvhv1 D fxuuhqf| uhydoxd0
wlrq lv d sudfwlfdo h{dpsoh1 Wklv dfwlrq grxeohv wkh sulfh ohyho/ dqg wkh jryhuqphqw
nqrzv wklv lq frqwhpsodwlqj vxfk dq dfwlrq1 Lw grhv qrw kdyh wr wdnh wkh sulfh ohyho
dv jlyhq/ dqg wkxv lw grhv qrw kdyh wr grxeoh vxusoxvhv1

Jryhuqphqwv fkrrvh wr sdlu wkh ydvw pdmrulw| ri qrplqdo ghew lvvxhv zlwk lpsolflw
ru h{solflw surplvhv wr udlvh ixwxuh vxusoxvhv1 Jryhuqphqwv w|slfdoo| lvvxh qrplqdo
ghew wr �qdqfh zduv ru frxqwhuf|folfdo vshqglqj> wkh| zdqw wr udlvh uhyhqxh e| wkhvh
lvvxhv dqg wkh| gr qrw zdqw wr udlvh wkh sulfh ohyho1 Li wkh| lvvxh ghew zlwkrxw fkdqjhv
lq ixwxuh vxusoxvhv/ wkh| udlvh sulfhv dqg qrw uhyhqxh1 Wkxv prvw ri rxu h{shulhqfh
dqg wkh exon ri wlph vhulhv yduldwlrq frqvlvwv ri ghew fkdqjhv wkdw duh sdluhg zlwk
fkdqjhv lq ixwxuh vxusoxvhv1 Exw fxuuhqf| uhydoxdwlrqv duh srvvleoh/ hyhq li lqiuhtxhqw1

Pxvw wkh jryhuqphqw uhdfw wr r�0htxloleulxp sulfhvB

Vxssrvh wkdw wkh Zdoudvldq dxfwlrqhhu dqqrxqfhv dq r�0htxloleulxp sulfh1 Frq0
yhqwlrqdo ghpdqg fxuyhv pxvw uhvshfw exgjhw frqvwudlqwv hyhq dw r�0htxloleulxp
sulfhv1 \hw dw r� htxloleulxp sulfhv/ wkh jryhuqphqw ydoxdwlrq htxdwlrq idlov wr krog1
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Pxvw wkh jryhuqphqw/ e| exgjhw frqvwudlqw orjlf/ dgmxvw wkh vwuhdp ri ixwxuh vxu0
soxvhv lq uhvsrqvh wr dq r�0htxloleulxp sulfh ohyhoB

Wkh dqvzhu lv qr1 Djdlq/ lw khosv wr vwduw e| dqdorj| zlwk sulydwh htxlw|1 Rqfh
wkh htxlw| lv lvvxhg/ wkh �up rqo| kdv wr sd| r� wkh vhtxhqfh ir|j wr htxlw| kroghuv/
dv surplvhg1 Wkh �up pd|/ e| exgjhw frqvwudlqw orjlf/ frpsohwho| ljqruh wkh sulfh
ri lwv vwrfn1

Prvw vlpso|/ li L kdyh lvvxhg d vhfxulw| wkdw uhdgv �Mrkq Frfkudqh zloo surylgh
wkh ehduhu rqh uhihuhh uhsruw� L fdq phhw wkh frqwudfwxdo dqg exgjhw frqvwudlqw
uhtxluhphqwv ri wkdw vhfxulw| zkloh frpsohwho| ljqrulqj wkh hyroxwlrq ri lwv vhfrqgdu|
pdunhw sulfh1 Li wkh vhfxulw| wudghv iru wzr uhihuhh uhsruwv wkdw grhv qrw phdq L pxvw
surylgh wzr uhsruwv rq ghpdqg> li lw wudghv iru 425 uhsruw/ L pxvw vwloo surylgh wkh
ixoo uhsruw wr vrphrqh zkr suhvhqwv lw wr ph1

Wkh vdph lv wuxh iru qrplqdo jryhuqphqw ghew1 Rqfh wkh jryhuqphqw kdv dq0
qrxqfhg wkh vwdwh0frqwlqjhqw vhtxhqfh i�|c�|c r|j lwpd|/ e| exgjhw frqvwudlqw orjlf/
frpsohwho| ljqruh wkh sulfh ohyho1 +Lw pd| qrw fkrrvh wr gr vr/ zklfk lv zk| L nhhs
kljkoljkwlqj wkh pd| lq wkhvh vhqwhqfhv/ exw wkh dujxphqw lv derxw zkdw lw pxvw gr1,
Wkh jryhuqphqw pxvw krqru wkh whupv ri wkh vhfxulw|= lw pxvw h{fkdqjh rqh groodu iru
hdfk pdwxulqj erqg/ lw pxvw dffhsw rqh groodu lq h{fkdqjh iru rqh groodu*v zruwk ri
wd{ oldelolw|/ dqg lw pxvw dxfwlrq qhz ghew iru grooduv dqg dffhsw grooduv lq h{fkdqjh
iru qhz ghew1 Lw fdq krqru wkhvh frpplwphqwv dw duelwudu| r�0htxloleulxp sulfhv1

Ri frxuvh/ pdunhwv zloo qrw fohdu dw r�0htxloleulxp sulfhv= wkhuh zloo hlwkhu eh wrr
pdq| ru wrr ihz grooduv durxqg uhodwlyh wr wd{ oldelolwlhv1 Exw wklv lv suhflvho| wkh
srlqw= wkh jryhuqphqw ydoxdwlrq htxdwlrq frphv iurp pdunhw fohdulqj/ qrw d exgjhw
frqvwudlqw1 Pdunhw fohdulqj frqglwlrqv reylrxvo| gr qrw kdyh wr krog dw r�0htxloleulxp
sulfhv1

Uhdo ghew

Wkh jryhuqphqw grhv idfh exgjhw frqvwudlqwv lq rwkhu wudqvdfwlrqv/ mxvw dv sulydwh
djhqwv gr1 Wkhuh lv qr jryhuqphqw exgjhw frqvwudlqw lq wkh prgho L kdyh zulwwhq grzq
rqo| ehfdxvh L ohiw rxw ri wkh prgho dq| uroh iru wkh jryhuqphqw rwkhu wkdq gh�qlqj
wkh xqlwv ri jryhuqphqw ghew dqg prqh|/ dqg froohfwlqj oxps0vxp wd{hv e| uhwlulqj
pdwxulqj ghew ru prqh|1 Li wkh jryhuqphqw zdqwv wr ex| ru vhoo jrrgv dqg vhuylfhv/
iruhljq ghew/ lqgh{hg ghew/ uhdo ghew/ ru rwkhu douhdg|0gh�qhg exqgohv ri frqwlqjhqw
fodlpv> li wkh sulfh ohyho lv gh�qhg lq whupv ri jrog ru iruhljq fxuuhqf|/ ru li lw zdqwv
wr hqjdjh lq dq| rwkhu wudqvdfwlrq/ lw pxvw reh| wkh uhohydqw exgjhw frqvwudlqw/ dw
r�0htxloleulxp dv zhoo dv htxloleulxp sulfhv1

Iru h{dpsoh/ vxssrvh wkdw wkh jryhuqphqw lvvxhv uhdo udwkhu wkdq qrplqdo ghew=
hlwkhu jrrgv duh qxphudluh/ vr R| ' � e| gh�qlwlrq/ ru iruhljq fxuuhqf| lv qxphudluh
vr R| lv h{rjhqrxv wr wkh hfrqrp|1 D erqg lv qrz d frpsohwho| vwdwh0xqfrqwlqjhqw
surplvh wr sd| rqh xqlw ri wkh qxphudluh jrrg1 Wkhq wkh jryhuqphqw ydoxdwlrq
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grhv dfw dv d frqvwudlqw1 Wkh jryhuqphqw*v fkrlfhv ri i�|c r|j pxvw reh| +58,/ dq lq0
fuhdvh lq �| pxvw frph zlwk lqfuhdvhv lq vxevhtxhqw ir|n�j/ dqg wkh jryhuqphqw pxvw
dgmxvw ixwxuh vxusoxvhv ir|n�j li fkdqjhv lq R| � �rq htxloleulxp� ru �r�0htxloleulxp�
fkdqjh wkh ydoxh ri lwv ghew1

Lw pd| eh pruh surgxfwlyh wr orrn dw wklv fdvh dv d plvpdwfk ehwzhhq dvvhwv dqg
oldelolwlhv udwkhu wkdq dv d exgjhw frqvwudlqw1 Wkh dvvhw � wkh vwuhdp ri vxusoxvhv �
lv udqgrp/ exw wkh oldelolw| � uhdo ghew � lv frpsohwho| xq0frqwlqjhqw1 Wkhuh lv qr
uhvlgxdo fodlpdqw/ ru rwkhu htxlw|0olnh dvvhw wr vrdn xs wkh gl�huhqfh1 Wkxv/ wkh dvvhw
vwuhdp ir|j pxvw eh wudqviruphg vr wkdw lw/ wrr lv qrw vwdwh0ghshqghqw1

Lq wkh fdvh ri jrog ru iruhljq fxuuhqf| dv qxphudluh/ wkhuh lv dq h{wud wzlvw= wkh
uhdo dprxqw wr eh sdlg ghshqgv rq wkh sulfh ohyho R|1 D surplvh wr sd| qxphudluh lv d
odujhu frpplwphqw li wkh sulfh ohyho lv orzhu wkdq li lw lv kljkhu> dqg wklv frpplwphqw
+olnh doo vshfl�fdwlrqv ri vhfxulwlhv, pxvw eh hqirufhg dw r�0htxloleulxp dv zhoo dv rq0
htxloleulxp sulfhv1 Wkxv/ wkh jryhuqphqw pxvw uhvsrqg wr dq r�0htxloleulxp sulfh
e| udlvlqj wkh uhdo vxusoxv xvhg wr sd| r� ghew kroghuv1

Djdlq/ wkhuh lv qr gl�huhqfh ehwzhhq jryhuqphqw dqg sulydwh djhqwv1 D jryhuq0
phqw wkdw lvvxhv uhdo ghew lv h{dfwo| olnh d �up wkdw lvvxhv rqo| uhdo ghew dqg qr
htxlw|1 Wkh rzqhuv ri vxfk d �up krog doo wkh ulvn/ wkh| pxvw frph xs zlwk dggl0
wlrqdo ixqgv li wkh �up*v hduqlqjv duh qrw vx!flhqw wr fryhu wkh uhdo ghew sd|phqwv>
wkh| pxvw wudqvirup wkh lqlwldoo| vwdwh0frqwlqjhqw hduqlqjv vwuhdp lqwr d qrq vwdwh0
frqwlqjhqw vwuhdp ri sd|phqwv wr erqg kroghuv1 Li d �up lvvxhv ghew ghqrplqdwhg lq
d qxphudluh/ wkhq wkh �up*v rzqhuv dgglwlrqdoo| wdnh rq lq dwlrq ulvn= li R| ghfolqhv
vr wkdw wkh �up*v ghew ehfrphv pruh ydoxdeoh/ wkh �up pxvw udlvh ixwxuh uhvrxufhv wr
sd| r� wkh kljkhu ydoxh ri lwv ghew/ lq rughu wr krqru wkh whupv ri lwv ghew frqwudfw1
Wkhuh lv d jrrg uhdvrq wkdw �upv lvvxh htxlw|/ dqg jryhuqphqwv lvvxh qrplqdo ghew$

Ghidxowdeoh ghew dqg htxlw|

Ri frxuvh/ wkh jryhuqphqw ru d ghew0rqo| �uppljkw dovr ghidxow1 Ghidxowdeoh ghew
lv d gl�huhqw dqg vwdwh0frqwlqjhqw vhfxulw| lq Duurz0Gheuhx pdunhwv1 Li wkh sulfh ohyho
ghfolqhv/ wkh suredelolw| ri h{solflw ghidxow fdq qrz ulvh/ vr wkh jryhuqphqw qr orqjhu
pxvw udlvh ixwxuh vxusoxvhv1 Lw lv vwloo wuxh wkdw wkh qrplqdo ydoxh ri jryhuqphqw
ghew glylghg e| wkh sulfh ohyho htxdov wkh suhvhqw ydoxh ri ixwxuh vxusoxvhv/ dqg wklv
htxdwlrq ghwhuplqhv wkh sulfh ohyho1 Krzhyhu/ fkdqjlqj suredelolwlhv ri ghidxow/ dqg
khqfh fkdqjlqj uhodwlyh ydoxhv ri gl�huhqw pdwxulwlhv ri ghew fdq qrz vrdn xs vxusoxv
vkrfnv lq sodfh ri wkh sulfh ohyho1

Iru h{dpsoh/ vxssrvh wkdw wkh jryhuqphqw lvvxhv dq lqgh{hg exw vwdwh0frqwlqjhqw
shushwxlw|1 Wkrxjk wkh shushwxlw| fduulhv d vwdwhg surplvh wr sd| wkh groodu ydoxh ri
rqh jrrg hdfk shulrg/ lq idfw wkh jryhuqphqw zloo sd| ohvv li vxusoxvhv duh lqvx!flhqw
dqg pruh li vxusoxvhv duh dexqgdqw1 Ohw _| ghqrwh wkh qxpehu ri grooduv dfwxdoo|
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sdlg shu groodu surplvhg dw wlph w1 Wkhq/ wkh sulfh ohyho dw hdfk gdwh | lv ghwhuplqhg
e|

�|3�_|
R|

' r|

Li wkh jryhuqphqw pdnhv doo dgmxvwphqwv e| vwdwh0frqwlqjhqw ghidxow/ sd|lqj _| '
r|*�|3� fhqwv rq wkh groodu/ wkh sulfh ohyho lv ghwhuplqhg e| wklv �vfdo uhjlph dqg lv
frqvwdqw$ Wkh uhodwlyh sulfh ri shushwxlwlhv udwkhu wkdq wkh sulfh ohyho vrdnv xs doo
wkh vkrfnv wr jryhuqphqw vxusoxvhv1

Lq wklv h{dpsoh/ �ghidxowdeoh ghew� kdv ehfrph htxlw|1 Wklv h{dpsoh vkrzv wkdw
wkh lqyhqwlrq ri wuxh htxlw|0olnh vhfxulwlhv � vhfxulwlhv zkrvh uhodwlyh sulfhv fdq vrdn
xs vwrfkdvwlf yduldwlrq lq jryhuqphqw vxusoxvhv � pljkw eh yhu| ehqh�fldo1 H{solflw
ghidxow dqg lq dwlrq duh frvwo|/ dqg dq h{solflw htxlw|0olnh vhfxulw| zrxog doorz vwdwh0
frqwlqjhqw jryhuqphqw �qdqfh zlwkrxw wkrvh frvwv1 Krzhyhu/ wkh gl�huhqfh ehwzhhq
edg oxfn dqg edg pdqdjhphqw lq ghwhuplqlqj r| lv qrw vr hdv| wr vhh/ zklfk lv zk|
sulydwh htxlw| frphv zlwk frqwuro uljkwv> zkdw wdnhv wkh sodfh ri frqwuro uljkwv lv wkh
fhqwudo txhvwlrq iru wkh lqyhqwlrq ri sxeolf htxlw|1

D vw|ol}hg klvwru|

Wkh wudqvlwlrq iurp frpprglw| prqh| ru jrog vwdqgdug wr d prqhwdulvw uhjlph wr
d �vfdo uhjlph surylghv d qlfh vw|ol}hg klvwru|1 Xqghu wkh jrog vwdqgdug/ wkh wuhdvxu|
uhdoo| glg kdyh wr iroorz d �sdvvlyh� uhjlph1 Li wkh sulfh ohyho ghfolqhg/ lw kdg wr
lqfuhdvh vxusoxvhv wr dyrlg ghidxow1 Lq d prqhwdulvw uhjlph/ wkh wuhdvxu| frqwlqxhg wr
dfw �sdvvlyho|/� dv li wkh hfrqrp| zhuh vwloo rq d jrog vwdqgdug1 Dv wkh fhqwudo edqn
pryhv wr prqh| vxsso| srolflhv � sdvvlyh prqh|/ lqwhuhvw udwh shjv � wkdw/ dorqh/ ohdg
wr dq xqvwdeoh sulfh ohyho/ wkh wuhdvxu| fdq txlhwo| dqg vxewo| pryh wr dq �dfwlyh�
uhjlph zklfk grhv vwdelol}h wkh sulfh ohyho1 Lw zrxog eh hdv| iru revhuyhuv dqg wkh
wuhdvxu| lwvhoi qrw wr qrwlfh wkh gl�huhqfh1 Lq htxloleulxp/ wkh mrlqw surfhvv ri prqh|/
erqgv/ dqg vxusoxv fdq eh h{dfwo| wkh vdph lq doo wkuhh uhjlphv1 Wkh wuhdvxu| fdq
frqwlqxh wr dfw h{dfwo| dv lw dozd|v kdv1

715 Wudqvyhuvdolw| frqglwlrq

Zkdw lv wkh wudqvyhuvdolw| frqglwlrqB

Wkh wudqvyhuvdolw| frqglwlrq lv d vrxufh ri hqgohvv frqixvlrq lq wkh �vfdo wkhru|
ghedwhv1 Lq wklv frpsohwh0pdunhwv prgho/ wkh wudqvyhuvdolw| frqglwlrq/ htxdwlrq +46,
lv d olplwdwlrq rq g|qdplf wudglqj vfkhphv lq pdunhwv wkdw duh uhrshqhg hdfk gd|/
vr wkdw wkh exgjhw vhw dfklhyhg e| g|qdplf wudglqj lv qr gl�huhqw wkdq wkdw dfklhy0
deoh e| wudglqj lq wlph0}hur frqwlqjhqw fodlpv1 Htxlydohqwo|/ lw uxohv rxw duelwudjh
rssruwxqlwlhv ehwzhhq pxowlshulrg vhfxulwlhv dqg g|qdplf wudglqj vwudwhjlhv lq wkh
vhtxhqfh ri pdunhwv1 Lq d frpsohwh pdunhwv prgho/ d ylrodwhg wudqvyhuvdolw| frqgl0
wlrq grhv qrw mxvw lpso| wkdw ghew jurzv idvw> lw lpsolhv wkdw |rx fdq pdnh prqh|
dqg hqmr| d iuhh oxqfk uljkw dzd|1 +Frqwlqxrxv0wlph prghov dovr ihdwxuh dgglwlrqdo
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uhvwulfwlrqv wkdw wudghv fdqqrw eh �wrr idvw� lq rughu wr suhyhqw djhqwv iurp fuhdwlqj
duelwudjh rssruwxqlwlhv e| g|qdplf wudglqj1 Vhh Gx!h 4<<5 s1:;1 ,1

Wkh wudqvyhuvdolw| frqglwlrq iru jryhuqphqw ghew lv d frpsrqhqw ri wkh krxvh0
krog exgjhw frqvwudlqw1 Lw lv qrw d frpsrqhqw ri d jryhuqphqw exgjhw frqvwudlqw/
vlqfh wkh jryhuqphqw gh�qhv wkh qrplqdo ghew vhfxulw|1 Wkh jryhuqphqw pxvw reh|
wudqvyhuvdolw| frqglwlrqv/ dv lw pxvw reh| exgjhw frqvwudlqwv/ li lw sxufkdvhv ru vhoov
uhdo ghew ru rwkhu douhdg|0gh�qhg vhfxulwlhv1

Wkhvh srlqwv duh hdvlhu wr vhh e| zulwlqj rxw d odujh vhw ri frqyhqwlrqdo/ uhdo/
orqj0olyhg vhfxulwlhv udwkhu wkdq lq wkh vshfldo fdvh ri rqh0shulrg qrplqdo jryhuqphqw
ghew1 Vxssrvh wkdw wkhuh lv d yhfwru ri vhfxulwlhv wudghg dw wlph |/ zklfk sd|v d
yhfwru ri glylghqgv i_|j/ zlwk sulfh i�|j/ dqg d ixoo vhw ri frqwlqjhqw fodlpv zlwk
sulfhv +vfdohg e| suredelolwlhv, 6|c|n� duh dovr wudghg1 E| wkh odz ri rqh sulfh/ wkh
vhfxulwlhv pxvw kdyh wkh vdph ydoxh dv wkhlu frqwlqjhqw0fodlp frxqwhusduwv/

�| ' .|

"[
�'�

6|c|n�_|n��

Li wkh frqvxphu zdnhv xs dw wlph | zlwk dvvhw kroglqjv j|3� ri wkhvh vhfxulwlhv/
vhoov wkhp doo/ dqg sxufkdvhv frqwlqjhqw fodlpv iru ixwxuh frqvxpswlrq/ wkh exgjhw
frqvwudlqw rq klv frqvxpswlrq vwuhdp iS|j lv

j�

|3� E�| n _|� ' .|

"[
�'f

6|c|n�S|n�� +59,

Li lqvwhdg wkh frqvxphu wudghv g|qdplfdoo| lq wkh vhtxhqfh ri vsrw pdunhwv/ klv
shulrg0wr0shulrg frqvwudlqw vd|v wkdw dvvhw sxufkdvhv ru vdohv soxv glylghqgv htxdov
frqvxpswlrq/

Ej|3� �j|�
��| nj�

|3�_| ' S|�

Xvlqj wklv htxdwlrq dw | n �/ pxowlso|lqj e| 6|c|n�/ wdnlqj h{shfwdwlrqv/ dqg vxevwl0
wxwlqj wkh uhvxow iru j�

|�| |lhogv

j�

|3�E�| n _|��.|

�
6|c|n�j

�

|n��|n�

�
' S| n .| E6|c|n�S|n��

Frqwlqxlqj lq wklv zd|/ g|qdplf wudglqj lpsolhv wkh iroorzlqj frqvwudlqw rq wkh frq0
vxpswlrq vwuhdp=

j�

|3�E�| n _|�� *�4
A<"

.|

�
6|c|nAj

�

|nA�|nA

�
' .|

"[
�'f

6|c|n�S|n� +5:,

Frpsdulqj +59, dqg +5:,/ zh fdq vhh wkdw/ li wkh vhtxhqfh ri wudghv ij|j lv qrw
frqvwudlqhg wr vdwlvi|

*�4
A<"

.|

�
6|c|nAj

�

|nA�|nA

�
' fc +5;,

wkhq wkh vhw ri frqvxpswlrqv iS|j dydlodeoh iurp g|qdplf wudglqj lv odujhu wkdq wkdw
dydlodeoh iurp wlph }hur frqwlqjhqw fodlpv1
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Li wkh frqglwlrq +5;, grhv qrw krog/ wkhuh lv dq duelwudjh rssruwxqlw| +suhflvho|/ d
ylrodwlrq ri wkh odz ri rqh sulfh,1 Wkh frqvxphu fdq vhoo d vhfxulw|/ hdw wkh surfhhgv
dw wlph |/ dqg wkhq fryhu wkh surplvhg glylghqgv e| hyhu0lqfuhdvlqj vdohv ri dgglwlrqdo
vhfxulwlhv1 Wkh sur�w lv lqvwdqwdqhrxv1

Wkh frqglwlrq +5;, fdq eh lpsohphqwhg e| srvlwlyh pdujlqdo xwlolw| dqg d eru0
urzlqj frqvwudlqw rq wrwdo zhdowk/ j�

|�| : �`|/ zkhuh `| jurzv vorzo| hqrxjk/ dv
h{sodlqhg lq wkh �vfdo wkhru| frqwh{w lq Zrrgirug +4<<8,1 Zrrgirug dovr vxjjhvwv
wkh frqwlqjhqw fodlp ydoxh ri wkh hqgrzphqw dv d xvhixo ydoxh ri wklv frqvwudlqw/ vlqfh
wkdw lv wkh prvw wkh krxvhkrog frxog hyhu krsh wr uhsd|1

Lq rxu prgho/ wkh uhdo ydoxh ri ghew lv �|3�*R|1 Wkxv/ wkh frqglwlrq +5;, lv dv
jlyhq e| +46, deryh/ qdpho|

*�4
A<"

.|

#
6|cA

�A3�

RA

$
' f +5<,

zkhuh � uhihuv wr wkh krxvhkrog*v ghpdqg iru qrplqdo ghew1

Wklv frqvwudlqw grhv qrw dsso| wr ru uhvwulfw wkh jryhuqphqw/ dv h{sodlqhg deryh1
Li wkh jryhuqphqw grxeohv lwv vxsso| ri qrplqdo ghew/ wkh sulfh ohyho dovr grxeohv1

H{sorvlyh ghew sureohpv iru wkh �vfdo wkhru|

Wdnh d shuihfw0iruhvljkw yhuvlrq ri wkh prgho zlwk d frqvwdqw lqwhuhvw udwh o1 Wkh
rqh shulrg ydoxdwlrq htxdwlrq lv

�|3�

R|
' r| n

�

o

�|

R|n�
� +63,

Zkdw kdsshqv li wklv rqh0shulrg ydoxdwlrq htxdwlrq +uhodwlqj R| wr R|n�, krogv fru0
uhfwo|/ exw wkh ryhudoo ohyho lv wrr kljk ru wrr orzB Wkh dqvzhu lv/ vroylqj +63, iru
wkh odvw whup dqg lwhudwlqj iruzdug/ wkdw wkh uhdo ydoxh ri ghew jurzv h{sorvlyho|/
ylrodwlqj wkh wudqvyhuvdolw| frqglwlrq1

Fdq wkh jryhuqphqw wkuhdwhq wr ohw uhdo ghew h{sorgh dw r�0htxloleulxp sdwkvB
Wkh dqvzhu lv/ |hv> wklv grhv qrw ylrodwh d jryhuqphqw exgjhw frqvwudlqw1 Wklv lv mxvw
rqh vshfldo fdvh ri dq r�0htxloleulxp sulfh/ dqg/ dv glvfxvvhg deryh/ wkh jryhuqphqw
fdq frpsohwho| ljqruh wkh sulfh ohyho li lw fkrrvhv wr gr vr/ mxvw dv sulydwh lvvxhuv fdq
ljqruh wkh vhfrqgdu| pdunhw ydoxh ri wkhlu vwrfn1

Zloo wkh jryhuqphqw ljqruh r�0htxloleulxp sulfhvB Iru h{dpsoh/ PfFdooxp +4<<;,
zruulhv wkdw ghfolqlqj uhdo ydoxhv ri ghew zloo ohdg wkh jryhuqphqw wr uhgxfh vxusoxvhv/
ru wkdw ulvlqj pdunhw ydoxhv ri ghew zloo ohdg wkhp wr udlvh vxusoxvhv1 Wklv lv d ydolg
frqfhuq/ exw qrw rqh wkdw pdnhv pxfk vhqvh lq d Zdoudvldq vshfl�fdwlrq1 Zdoudvldq
htxloleulxp ghvfulehv rqo| wkh htxloleulxp> zh qhyhu vhh �r� htxloleulxp� ehkdylru
iru d shulrg/ ohw dorqh iru d orqj vwuhwfk ri wlph iru zklfk wkh jryhuqphqw*v uhvroyh
fdq eh whvwhg> zh gr qrw revhuyh dq dgmxvwphqw surfhvv wrzdug htxloleulxp1 Dqg �r�
htxloleulxp� hfrqrplhv duh zhlug lq orwv ri zd|v/ vlqfh pdunhwv grq*w fohdu dqg frp0
plwphqwv xqghuo|lqj exgjhw frqvwudlqwv fdqqrw eh ixo�oohg1 Lq wkh frpsohwh0pdunhwv
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hfrqrp| L kdyh ghvfulehg/ iru h{dpsoh/ wkh jryhuqphqw*v uhdfwlrq wr vorzo| jurzlqj
ghew lv d vhfrqgdu| frqfhuq= dq| �r� htxloleulxp� sulfh ohyho lv dq duelwudjh rssru0
wxqlw|/ zklfk ohdgv wr lpphgldwh dqg lq�qlwh srvlwlyh ru qhjdwlyh sulydwh ghpdqg iru
jryhuqphqw ghew1

716 Udwlrqdo H{shfwdwlrqv

L kdyh ghvfulehg d wlph0}hur/ frpshwlwlyh/ frqwlqjhqw0fodlp/ Duurz0Gheuhx htxlole0
ulxp1 Lqirupdwlrq lv v|pphwulf dqg lv jhqhudwhg lq wkh vwdqgdug zd|1 Wkxv/ vhtxhqfhv
vxfk dv i�r

| j duh vhtxhqfhv ri udqgrp yduldeohv/ ixqfwlrqv iurp d vwdwh vsdfh l wr
wkh uhdo olqh/ lq zklfk hdfk hohphqw �r

| E/� lv phdvxudeoh zlwk uhvshfw wr wkh frpprq
+wr krxvhkrogv dqg jryhuqphqw, wlph0| lqirupdwlrq vhw1 Wkh jryhuqphqw dqqrxqfhv
wkh vhtxhqfhv i�r

| c�
r
| c r|j/ l1h1 krz hdfk ghflvlrq zloo eh wdnhq frqwlqjhqw rq wlph0w

lqirupdwlrq/ djhqwv wkhq dqqrxqfh ghpdqg fxuyhv iru vwdwh0frqwlqjhqw frqvxpswlrq
dqg dvvhw ghpdqgv/ dqg htxloleulxp dvvhw sulfhv duh ghwhuplqhg1

D udwlrqdo h{shfwdwlrqv htxloleulxp lv pruh uhdolvwlf wkdq wlph0}hur �dqqrxqfh0
phqwv� dqg wlph0}hur frqwlqjhqw fodlp htxloleulxp1 Lq d udwlrqdo h{shfwdwlrqv htxl0
oleulxp/ djhqwv ohduq wkh jryhuqphqw*v srolf| surfhvv ryhu wlph1 Iru wklv vshfl�fdwlrq
lw lv lpsruwdqw wr lpsrvh wkdw udqgrp yduldeohv duh vwdwlrqdu|/ vr wkdw djhqwv fdq
ohduq wkhlu glvwulexwlrqv � wkh vwdwh0frqwlqjhqw fkrlfhv ri i�r

| c�
r
| c r|j � e| revhuylqj

orqj hqrxjk klvwrulhv1 Iru h{dpsoh/ iroorzlqj Oxfdv +4<;7, zh fdq vshfli| wkdw lqiru0
pdwlrq lv jhqhudwhg e| dq � 0glphqvlrqdo yhfwru ri udqgrp yduldeohv 7| wkdw iroorzv d
Pdunry surfhvv/ dqg wkhq lpsrvh wkh pruh vwulqjhqw uhtxluhphqw wkdw doo vhtxhqfhv
duh wlph0lqyduldqw ixqfwlrqv �r

| E7|�1

Lq hlwkhu udwlrqdo h{shfwdwlrqv ru wlph0}hur frqwlqjhqw fodlp htxloleuld/ zh pxvw
uhphpehu wkdw wkh htxloleulxp lqyroyhv hqwluh vhtxhqfhv ru surfhvvhv/ vlqfh h{shfwd0
wlrqv ri ixwxuh srolflhv pdwwhu fhqwudoo|1 Iru h{dpsoh/ Erkq +4<<<, vwdwhv wkdw �wkh
qrwlrq wkdw erqgkroghuv duh uhvlgxdo fodlpdqwv rq wkh jryhuqphqw lv d gdqjhurxv dqg
plvjxlghg lghd/� dvnlqj/ �zk| vkrxog zh dgylvh srolwlfldqv wr pdlqwdlq vwdeoh sulfhvB
Zk| vkrxog zh h{shfw d srolwlfldq hyhu wr hqdfw d exgjhw vxusoxvB� dqg �lw lv xqfohdu
krz dqg e| zkrp wkhvh csurplvhv* ^wkdw vxusoxvhv zloo sd| r� fxuuhqw ghew` duh pdgh
dqg krz wkh| duh hqirufhg1� Wkh dqvzhu wr doo wkhvh txhvwlrqv/ ri frxuvh/ lv wkdw
srolf| lv d surfhvv/ qrw d vhtxhqfh ri ghflvlrqv pdgh lq lvrodwlrq1

8 Frqfoxglqj Uhpdunv

Wlph0Frqvlvwhqf| dqg jdph wkhru|

Wkh pdlq srlqw ri wklv sdshu lv wr vkrz wkdw �vfdo sulfh ohyho ghwhuplqdwlrq
fdq zrun/ lq d frpsohwho| vshfl�hg Zdoudvldq hfrqrp|/ hyhq li prqh| ghpdqg idoov
wr }hur1 Pdq| fulwlflvpv ri wkh �vfdo wkhru| duh lq idfw fulwlflvpv wkdw Zdoudvldq
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htxloleulxp lv dq lqdssursuldwh vroxwlrq frqfhsw/ qrw wkdw wkh �vfdo wkhru| dssolhv lw
lqfruuhfwo|1 Rwkhu htxloleulxp frqfhswv pd| eh lpsruwdqw lq wkh �vfdo wkhru| dv lq
g|qdplf sxeolf �qdqfh pruh jhqhudoo|1

Ri frxuvh/ wlph0frqvlvwhqf| lv d srwhqwldoo| lpsruwdqw lvvxh lq dq| g|qdplf wkhru|
ri jryhuqphqw srolf|1 Hvshfldoo| zlwk orqj0whup ghew/ wkh jryhuqphqw fdq orzhu
lq dwlrq e| d vxusulvh ghydoxdwlrq +vhh Frfkudqh 4<<<e iru dq dqdo|vlv lq wklv nlqg
ri prgho,1 Krzhyhu/ li hyhu|rqh h{shfwv d vxusulvh ghydoxdwlrq/ lw zrq*w eh d vxusulvh
dq|pruh dqg zrq*w orzhu lq dwlrq1

Lq wkh prgho ri wklv sdshu/ wkhuh lv qr wlph0frqvlvwhqf| sureohp/ vlqfh L kdyh
jlyhq wkh jryhuqphqw qr remhfwlyh/ dqg lw lv d Zdoudvldq prgho wkdw suhvxphv frvw0
ohvv frqwudfw hqirufhphqw1 Lq jhqhudo/ wlph0frqvlvwhqf|/ olnh rwkhu rswlrqv wr dedqgrq
frqwudfwv/ dprxqwv wr d ixuwkhu uhvwulfwlrq rq wkh vhw ri htxloleuld1 Rq wkh rwkhu
kdqg/ wlph0frqvlvwhqf| sureohpv ohdg wr wkh vhdufk iru frpplwphqw dqg uhsxwdwlrq
phfkdqlvpv e| zklfk rqh fdq uhvwruh wkh ixoo0frpplwphqw vhw ri htxloleuld1 Wkh
wlph0frqvlvwhqf| lv dqdorjrxv wr wkh sureohp wkdw sulydwh vwrfn lvvxhuv duh whpswhg
qrw wr gholyhu wkh surplvhg vwuhdp ir|j1 Sulydwh htxlw| pxvw vxuprxqw djhqf| frvwv/
gloxwlrq/ plv0uhsruwlqj ri wkh udqgrp hduqlqjv/ dqg vr iruwk1 Wkh idfw wkdw jry0
huqphqw ghew kdv hyroyhg iurp uhdo ghew zlwk iuhtxhqw ghidxow/ wr uhdo ghew forvho|
prqlwruhg e| d ihz odujh edqnv +Vdujhqw dqg Yhogh 4<<8,/ wr qrplqdo ghew zklfk grhv
qrw h{solflwo| ghidxow exw jhwv lq dwhg dzd|/ gudjjlqj sulydwh qrplqdoo|0ghqrplqdwhg
frqwudfwv zlwk lw/ vxjjhvwv dq hyroxwlrq ri prqlwrulqj lqvwlwxwlrqv1

Pruh jhqhudoo|/ zh kdyh vhhq wkdw wkh �vfdo wkhru| grhv uho| rq frpplwphqwv e|
wkh jryhuqphqw wr iroorz srolflhv dw r�0htxloleulxp sulfhv wkdw pd| eh srvvleoh/ exw
pljkw qrw eh fuhgleoh1 Wkh surfhvv ri dgmxvwphqw wr/ ru dgrswlrq ri d frqvlvwhqw
srolf| uhjlph lv dovr lqwhuhvwlqj1 Wklv vxjjhvwv lqwhuhvwlqj jdph0wkhruhwlf vroxwlrq
frqfhswv lq sodfh ri Zdoudvldq htxloleulxp1 Krzhyhu/ wkh idfw wkdw sulydwh htxlw|
zrunv�dqg grhv zrun�h{dfwo| wkh vdph zd|/ vxjjhvwv wkdw vxfk dq lqyhvwljdwlrq zloo
ohdg wr d ghhshu xqghuvwdqglqj ri krz lw zrunv udwkhu wkdq wr d surri wkdw lw fdqqrw
zrun1

Iulfwlrqv

L kdyh irfxvhg rq d iulfwlrqohvv hfrqrp|1 Wklv lv d vhqvleoh �uvw vwhs1 Lqfoxglqj
iulfwlrqv revfxuhv wkh idfw wkdw wkh sulfh ohyho fdq eh ghwhuplqhg +dqg pd|eh lv,
zlwkrxw uhihuhqfh wr dq| iulfwlrqv ru prqh| ghpdqg dw doo1 Dovr/ iru pdq| lvvxhv/
prqhwdu| iulfwlrqv pd| rqo| kdyh plqru/ vhfrqg rughu h�hfwv1 Lq vxfk fdvhv/ lw pdnhv
vhqvh wr �uvw xqghuvwdqg wkh edvlf lvvxhv zlwk qr iulfwlrqv/ dqg dgg wkh iulfwlrqv odwhu1

Vrphwlphv/ vhfrqg0rughu oltxlglw| lvvxhv duh lpsruwdqw/ dqg prghov zlwk iulfwlrqv
duh dssursuldwh iru wkrvh fdvhv1 Dv L glvfxvvhg deryh/ dq| prgho wkdw zdqwv wr
fdswxuh vrph uhpdlqlqj delolw| ri wkh Ihghudo uhvhuyh wr uxq dq lqwhuhvw udwh srolf|
pxvw lqfoxgh vrph iulfwlrqv1 Dv dqrwkhu h{dpsoh/ vxssrvh wkdw wkhuh lv qhzv wkdw
ixwxuh vxusoxvhv duh jrlqj wr eh uhdoo| edg � dv xqgrxewhgo| kdsshqhg lq Uxvvld lq
wkh vxpphu ri 4<<;/ dqg dujxdeo| +Exuqvlgh/ Hlfkhqedxp dqg Uhehor 4<<;, lq Hdvw
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Dvld lq 4<<:1 D iulfwlrqohvv dqdo|vlv zlwk rqh0shulrg ghew vxjjhvwv wkdw wkh h{fkdqjh
udwh pxvw ghfolqh lpphgldwho| � �|3� lv �{hg/ vr li .|

S
"

�'f6|c|n�r|n� ghfolqhv/ R| pxvw
ulvh1 Wklv lv d jrrg sodfh wr vwduw1 Lq d prqhwdulvw uhjlph/ rshq pdunhw rshudwlrqv fdq
shj wkh h{fkdqjh udwh dw dq| ohyho1 Wkh �vfdo dqdo|vlv uhplqgv xv wkdw rshq pdunhw
rshudwlrqv fdqqrw srvwsrqh wkh lqhylwdeoh froodsvh iruhyhu1 Krzhyhu/ fhqwudo edqnv
fdq srvwsrqh wkh prphqw ri uhfnrqlqj iru d ihz gd|v ru hyhq zhhnv e| lqfuhdvlqjo|
ghvshudwh rshq pdunhw rshudwlrqv1 D �vfdo prgho zlwk prqh| fdq fdswxuh wklv idfw/
dqg ghvfuleh wkh rswlrqv wkdw fhqwudo edqnv kdyh wr pdqdjh wkh plqxwldh ri wkh fulvlv1

Hpslulfdo lpsolfdwlrqv

Djdlq/ wkh �uhjlphv� duh mxvw vw|ol}hg phfkdqlvpv wkdw wkh jryhuqphqw pd| iroorz
wr dwwdlq d frruglqdwhg prqhwdu| dqg �vfdo srolf|1 Jlyhq d frruglqdwhg srolf|/ wkh
lqwhuqdo zrunlqjv dqg zkr frqwurov zkdw grhv qrw pdwwhu wr wkh htxloleulxp1 Dodv/
krzhyhu/ wklv idfw phdqv wkdw wkhuh zloo eh qr fohdq whvw iru d �vfdo yv1 d prqhwdulvw
uhjlph1 Wkh sxuh gl�huhqfh ehwzhhq uhjlphv kdv qr revhuydeoh lpsolfdwlrqv iru wkh
wlph vhulhv ri i�|c �|c r|c R|j> dq| �frruglqdwhg� srolf| dfklhyhg e| rqh uhjlph frxog
kdyh ehhq dfklhyhg e| dqrwkhu uhjlph dv zhoo1

Zh fdq mxgjh zkhwkhu d jlyhq vhw ri wlph vhulhv lv pruh sodxvleo| jhqhudwhg e|
rqh uhjlph ru dqrwkhu1 Wklv lv qrw dq xqxvxdo ru krshohvv flufxpvwdqfh1 Iru h{0
dpsoh/ prqhwdu| djjuhjdwh uxohv dqg lqwhuhvw udwh uxohv duh lqglvwlqjxlvkdeoh lq wkh
vdph zd|/ vlqfh d frqvwdqw lqwhuhvw udwh frxog kdsshq wr eh wkh uhvxow ri d vx!flhqwo|
vwdwh0ghshqghqw prqhwdu| djjuhjdwh uxoh1 Zh duh doo frpiruwdeoh ljqrulqj wklv revhu0
ydwlrqdo htxlydohqfh dqg wklqnlqj ri vwdeoh lqwhuhvw udwhv zlwk  xfwxdwlqj djjuhjdwhv
dv dq lqwhuhvw udwh wdujhwlqj uhjlph1

Wkh gl�huhqfh ehwzhhq uhjlphv pd| eh prvw xvhixo li lw doorzv xv wr pdnh vrph
vhqvh ri zk| jryhuqphqwv fkrrvh wkh srolf| sdwkv wkdw wkh| gr1 Iru h{dpsoh/ lq0
whusuhwlqj d fxuuhqf| froodsvh dv wkh uhvxow ri lqwudfwdeoh �vfdo sureohpv pdnhv lw
pruh xqghuvwdqgdeoh wkdq kdylqj wr uho| rq wkh vwxslglw| ru vslqhohvvqhvv ri fhqwudo
edqnhuv xqzloolqj wr frqgxfw uhtxlvlwh rshq pdunhw rshudwlrqv1 Gdqlho +4<<<, iroorzv
wklv sdwk1 Vlploduo|/ lq dwlrqdu| hslvrghv vxfk dv wkh 4<:3v lq wkh XV duh w|slfdoo|
lqwhusuhwhg dv plvwdnhv ri wkh Ihg srolf| uxoh1 Wkh| zrxog eh pxfk pruh xqghuvwdqg0
deoh dv rswlpdo vwdwh0frqwlqjhqw ghidxowv1 Uhdfklqj vxfk dq xqghuvwdqglqj uhtxluhv
d prgho ri rswlpdo glvwruwlrqdu| wd{dwlrq udwkhu wkdq wkh oxps0vxp vshfl�fdwlrq ri
wklv sdshu1

Fkdqjlqj wkh vshfl�fdwlrq ri wkh prgho/ vxfk dv gursslqj wkh prqh| ghpdqg
ixqfwlrq/ grhv kdyh hpslulfdo lpsolfdwlrqv1 Wkh �vfdo wkhru| pd| xowlpdwho| eh lq0
whuhvwlqj ehfdxvh lw doorzv rqh wr vwxg| iulfwlrqohvv hfrqrplhv dw doo/ qrw ehfdxvh lw
r�huv d gl�huhqw fodvv ri vroxwlrqv iru d jlyhq vshfl�fdwlrq ri prqhwdu| iulfwlrqv1

Wkh dqdorj| ehwzhhq wkh �vfdo wkhru| dqg vwrfn ydoxdwlrq wkhru| eulqjv edg
hpslulfdo qhzv1 Dowkrxjk vwrfn sulfhv w|slfdoo| pryh dv zh h{shfw wkhp wr zkhq
wkhuh lv hduqlqjv ru glvfrxqw udwh qhzv/ wkh| dovr  xfwxdwh d juhdw ghdo lq zd|v wkdw
duh kdug wr h{sodlq e| lqghshqghqw qhzv derxw ixwxuh hduqlqjv ru glvfrxqw udwhv1
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Vlploduo|/ zh pd| h{shfw wkdw pdq| slhfhv ri qhzv zloo pryh wkh sulfh ohyho lq wkh
uljkw zd|/ dv vkrzq e| Vdujhqw*v +4<;9, dqdo|vlv ri wkh hqg ri k|shulq dwlrqv dqg
Exuqvlgh/ Hlfkhqedxp/ dqg Uhehor +4<<;,1 Krzhyhu/ zh pd| dovr h{shfw wkdw pxfk
vkruw0whup  xfwxdwlrq lq sulfhv dqg h{fkdqjh udwhv/ dqg txhvwlrqv vxfk dv wkh h{dfw
wlplqj ri ghydoxdwlrqv/ zloo eh mxvw dv gl!fxow wr h{sodlq edvhg rq reylrxv qhzv derxw
vxusoxvhv ru glvfrxqw udwhv dv duh vwrfn sulfhv1
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9 Uhihuhqfhv

Dl|djdul/ V1 Udr dqg Pdun Jhuwohu/ 4<;8/ �Wkh Edfnlqj ri Jryhuqphqw Erqgv dqg
Prqhwdulvp/� Mrxuqdo ri Prqhwdu| Hfrqrplfv 49/ 4<0771

Erkq/ Khqqlqj/ 4<<</ �Frpphqw/� lq Rolylhu Eodqfkdug dqg Mxolr M1 Urwhpehuj/
hgv1 QEHU Pdfurhfrqrplfv Dqqxdo 4<<;/ 6;706;<1

Exlwhu/ Zloohp K1 4<<;/ �Wkh \rxqj Shuvrq*v Jxlgh wr Qhxwudolw|/ Sulfh Ohyho
Lqghwhuplqdf|/ Lqwhuhvw Udwh Shjv/ dqg Ilvfdo Wkhrulhv ri wkh Sulfh Ohyho/�
QEHU Zrunlqj Sdshu 96<9

Exlwhu/ Zloohp K1 4<<</ �Wkh Idoodf| ri wkh Ilvfdo Wkhru| ri wkh Sulfh Ohyho�
Pdqxvfulsw/ Xqlyhuvlw| ri Fdpeulgjh

Exuqvlgh/ Fudlj/ Pduwlq Hlfkhqedxp dqg Vhujlr Uhehor/ 4<<;/ Survshfwlyh Gh�flwv
dqg wkh Dvldq Fxuuhqf| Fulvlv/� QEHU Zrunlqj Sdshu 9:8;

Fdq}rqhul/ Pdwwkhz E1/ Urehuw H1 Fxpe|/ Ehk}dg W1 Gled/ 4<<;/ �Lv wkh sulfh
ohyho ghwhuplqhg e| wkh qhhgv ri �vfdo vroyhqf|B� Zrunlqj sdshu/ Jhrujhwrzq
Xqlyhuvlw|1

Frfkudqh/ Mrkq K1/ 4<<<d/ �D Iulfwlrqohvv Ylhz ri X1V1 Lq dwlrq/� lq Ehq V1 Ehuqdqnh
dqg Mxolr M1 Urwhpehuj/ hgv1/ QEHU Pdfurhfrqrplfv Dqqxdo/ Fdpeulgjh PD=
PLW suhvv/ 65606;71

Frfkudqh/ Mrkq K1/ 4<<<e/ �Orqj Whup Ghew dqg Rswlpdo Srolf| lq wkh Ilvfdo
Wkhru| ri wkh Sulfh Ohyho/� Pdqxvfulsw/ Xqlyhuvlw| ri Fklfdjr1

Gdqlho/ Ehww| F1/ 4<<</ �D Ilvfdo Wkhru| ri Fxuuhqf| Fulvhv/� Pdqxvfulsw/ Wkh
Xqlyhuvlw| dw Doedq|

Grwvh|/ Plfkdho/ 4<<9/ �Vrph Qrw0vr Xqsohdvdqw Prqhwdulvw Dulwkphwlf� Ihghudo
Uhvhuyh Edqn ri Ulfkprqg Hfrqrplf Txduwhuo| ;5/ :60<41

Gx!h/ Gduuhoo/ 4<<5/ G|qdplf Dvvhw Sulflqj Wkhru|/ Sulqfhwrq= Sulqfhwrq Xqlyhu0
vlw| Suhvv1

Gxsru/ Zlooldp/ 4<<</ �H{fkdqjh Udwhv dqg wkh Ilvfdo Wkhru| ri wkh Sulfh Ohyho/�
Iruwkfrplqj/ Mrxuqdo ri Prqhwdu| Hfrqrplfv1

Ilvkhu/ Luylqj/ 4<44d/ Wkh Sxufkdvlqj Srzhu ri Prqh|/ PdfPloodq

Ilvkhu/ Luylqj/ 4<44e/ �Wkh Htxdwlrq ri H{fkdqjh 4;<904343/� Dphulfdq Hfrqrplf
Uhylhz 4/ 5<906381

Iulhgpdq/ Plowrq/ 4<7;/ �D Prqhwdu| dqg Ilvfdo Iudphzrun iru Hfrqrplf Vwdelo0
lw|/� Wkh Dphulfdq Hfrqrplf Uhylhz 6;/ 57805971
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Iulhgpdq/ Ehqmdplq P1/ 4<<< �Wkh Ixwxuh ri Prqhwdu| Srolf|= Wkh Fhqwudo Edqn
dv dq Dup| Zlwk Rqo| d Vljqdo FrusvB� QEHU Zrunlqj sdshu :7531

Kdqvhq/ Oduv Shwhu dqg Vfrww I1 Ulfkdug/ 4<;:/ �Wkh Uroh ri Frqglwlrqlqj Lqirupd0
wlrq lq Ghgxflqj Whvwdeoh lpsolfdwlrqv ri Dvvhw Sulflqj Prghov/� Hfrqrphwulfd
88/ 8;:09461

Ndxood/ Uxgrosk/ +4<67, Juxqgodjhq ghv Jhogzhuwv1 Vwxwwjduw 4<531 Sdvvdjh wudqv0
odwhg lq Jhupdq Prqhwdu| Wkhru|= 4<3804<66/ Krzdug V1 Hoolv/ Fdpeulgjh
PD= Kduydug Xqlyhuvlw| Suhvv 4<671

Nrfkhuodnrwd/ Qdud|dqd dqg Fkulvwrskhu Skhodq/ 4<<</ �H{sodlqlqj wkh Ilvfdo Wkh0
ru| ri wkh Sulfh Ohyho/� Zrunlqj sdshu/ Ihghudo Uhvhuyh Edqn ri Plqqhdsrolv1

Ohhshu/ Hulf/ 4<<4/ �Htxloleuld xqghu cDfwlyh* dqg cSdvvlyh* Prqhwdu| dqg Ilvfdo
Srolflhv/� Mrxuqdo ri Prqhwdu| Hfrqrplfv 5:/ 45<07:1

Ohhshu/ Hulf/ 4<<8/ �Htxloleuld Xqghu cDfwlyh* dqg cSdvvlyh* Prqhwdu| Srolflhv/�
Mrxuqdo ri Prqhwdu| Hfrqrplfv 5:/ 45<047:1

Ohuqhu/ Deed S/ 4<7:/ �Prqh| dv d Fuhdwxuh ri wkh Vwdwh/� Surfhhglqjv ri wkh Dphu0
lfdq Hfrqrplf Dvvrfldwlrq 6:/ 645064:1

Oxfdv/ Urehuw H1/ Mu1/ 4<;3/ �Htxloleulxp lq d Sxuh Fxuuhqf| Hfrqrp|/� Hfrqrplf
Lqtxlu| 4;/ 5360531

Oxfdv/ Urehuw H1 Mu/ 4<;5/ �Lqwhuhvw Udwhv dqg Fxuuhqf| Sulfhv lq d Wzr0Frxqwu|
Zruog/�Mrxuqdo ri Prqhwdu| Hfrqrplfv 43 66808<1

Oxfdv/ Urehuw H1/ Mu1/ 4<;7/ �Prqh| lq d Wkhru| ri Ilqdqfh/� Fduqhjlh0Urfkhvwhu
Frqihuhqfh Vhulhv rq Sxeolf Srolf| 54/ <0781

Oxfdv/ Urehuw H1/ Mu1 4<<9/ �Qreho Ohfwxuh= Prqh| Qhxwudolw|/� Mrxuqdo ri Srolwlfdo
Hfrqrp| 437/ 99409;31

Oxfdv/ Urehuw H1/ Mu1 dqg Qdqf| O1 Vwrnh|/ 4<;6/ �Rswlpdo Ilvfdo dqg Prqhwdu|
Srolf| lq dq Hfrqrp| zlwkrxw Fdslwdo/� Mrxuqdo ri Prqhwdu| Hfrqrplfv 45/
880<61

Oxfdv/ Urehuw H1 Mu1/ dqg Qdqf| O1 Vwrnh|/ 4<;:/ �Prqh| dqg Lqwhuhvw lq d Fdvk0
lq0Dgydqfh Hfrqrp|� Hfrqrphwulfd 88/ 7<408461

PfFdooxp/ Ehqqhww W/ 4<<;/ �Lqghwhuplqdf|/ Exeeohv/ dqg wkh Ilvfdo Wkhru| ri
Sulfh Ohyho Ghwhuplqdwlrq/� QEHU Zrunlqj Sdshu Qr1 Z97891

Ulfkdugv/ Khlgl Zloopdqq/ 4<<8/ �Gd|oljkw Ryhugudiw Ihhv dqg wkh Ihghudo Uhvhuyh*v
Sd|phqw V|vwhp Ulvn Srolf|/� Ihghudo Uhvhuyh Exoohwlq Ghfhpehu 4/ 4398043::1

Vdujhqw/ Wkrpdv M1/ 4<;9/ Udwlrqdo H{shfwdwlrqv dqg Lq dwlrq/ Qhz \run= Kdushu
) Urz1
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Vdujhqw/ Wkrpdv M1/ 4<<:/ G|qdplf Pdfurhfrqrplf Wkhru| Fdpeulgjh= Kduydug
Xqlyhuvlw| Suhvv

Vdujhqw/ Wkrpdv M1/ dqg Qhlo Zdoodfh/ 4<;4/ �Vrph Xqsohdvdqw Prqhwdulvw Dulwk0
phwlf� Ihghudo Uhvhuyh Edqn ri Plqqhdsrolv Txduwhuo| Uhylhz Idoo 4<;4 +Uhsulqwhg
lq Vdujhqw 4<;9,1

Vdujhqw/ Wkrpdv M1 dqg Iudqfrlv U1 Yhogh/ 4<<8/ �Pdfurhfrqrplf Ihdwxuhv ri wkh
Iuhqfk Uhyroxwlrq/� Mrxuqdo ri Srolwlfdo Hfrqrp| 436/ 7:7084;1

Vlpv/ Fkulvwrskhu D1/ 4<<7/ �D Vlpsoh Prgho iru wkh Ghwhuplqdwlrq ri wkh Sulfh
Ohyho dqg wkh Lqwhudfwlrq ri Prqhwdu| dqg Ilvfdo Srolf|/� Hfrqrplf Wkhru| 7/
6;406<<1

Vlpv/ Fkulvwrskhu D1/ 4<<:/ �Ilvfdo Irxqgdwlrqv ri Sulfh Vwdelolw| lq Rshq Hfrqrplhv/�
Zrunlqj Sdshu/ \doh Xqlyhuvlw|1

Vwduu/ Urvv P1/ 4<:7/ �Wkh Sulfh ri Prqh| lq d Sxuh H{fkdqjh Prqhwdu| Hfrqrp|
zlwk Wd{dwlrq/� Hfrqrphwulfd 75/ 780871

Zrrgirug/ Plfkdho/ 4<<8/ �Sulfh Ohyho Ghwhuplqdf| Zlwkrxw Frqwuro ri d Prqhwdu|
Djjuhjdwh/� Fduqhjlh0Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf Srolf| 76/ 40791

Zrrgirug/ Plfkdho/ 4<<9/ �Frqwuro ri wkh Sxeolf Ghew= D Uhtxluhphqw iru Sulfh
Vwdelolw|B� QEHU Zrunlqj Sdshu 89;71

Zrrgirug/ Plfkdho/ 4<<;d/ �Grlqj Zlwkrxw Prqh|= Frqwuroolqj Lq dwlrq lq d Srvw0
Prqhwdu| Zruog/� Uhylhz ri Hfrqrplf G|qdplfv 4/ 4:6054<1

Zrrgirug/ Plfkdho/ 4<<;e/ �Sxeolf Ghew dqg wkh Sulfh Ohyho/� Pdqxvfulsw/ Sulqfh0
wrq Xqlyhuvlw|1

Zrrgirug/ Plfkdho/ 4<<</ �Frpphqw/� lq Rolylhu Eodqfkdug dqg Mxolr M1 Urwhpehuj/
hgv1 QEHU Pdfurhfrqrplfv Dqqxdo 4<<;/ 6<3074<1
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