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Fxuuhqf| Fulvhv dqg Frqwlqjhqw Oldelolwlhv�

Fudlj Exuqvlgh|

Mxqh 5334

Devwudfw

D frqwlqjhqw oldelolw| lv d frpplwphqw wr �qdqfh d oldelolw| wkdw zloo eh uhdol}hg lq

wkh ixwxuh zlwk vrph suredelolw|1 Lqfuhdvlqjo|/ lqwhuqdwlrqdo rujdql}dwlrqv hpskdvl}h

wkh gdqjhuv ri frqwlqjhqw oldelolwlhv zkhq surylglqj dgylfh wr wkhlu phpehu jryhuq0

phqwv1 Zk|B Rqh dqvzhu lv reylrxv0li vljql�fdqw frqwlqjhqw oldelolwlhv duh uhdol}hg

wkh| frpplw jryhuqphqwv wr vxevwdqwldo �vfdo frvwv1 Krzhyhu/ wkhuh lv d ixuwkhu uhd0

vrq iru wklv dgylfh= e| wdnlqj rq d frqwlqjhqw oldelolw| wkh jryhuqphqw fdq dfwxdoo|

lqfuhdvh wkh suredelolw| zlwk zklfk wkh xqghuo|lqj hfrqrplf hyhqw wdnhv sodfh1 Zlwk

d irfxv rq wkh �qdqfldo vhfwru/ wklv sdshu ghvfulehv wkh surfhvv e| zklfk jryhuqphqw

jxdudqwhhv fdq ohdg wr lqfuhdvhg hfrqrplf iudjlolw|1 Lw dovr glvfxvvhv krz d jryhuqphq0

w*v ghflvlrqv uhjduglqj wkh �qdqflqj ri frqwlqjhqw oldelolwlhv d�hfw lwv delolw| wr frqwuro

lq dwlrq dqg wkh ydoxh ri orfdo fxuuhqf|1

�Wkh rslqlrqv h{suhvvhg lq wklv sdshu duh wkh dxwkru*v dqg qrw qhfhvvdulo| wkrvh ri wkh Zruog Edqn1
|Wkh Zruog Edqn/ Zdvklqjwrq/ GF 53766/ XVD1 H0pdlo= dexuqvlghCzruogedqn1ruj



D frqwlqjhqw oldelolw| lv d frpplwphqw wr wdnh rq dq dfwxdo oldelolw| li vrph hfrqrplf

hyhqw kdsshqv lq wkh ixwxuh1 Wkhuh duh pdq| h{dpsohv ri frqwlqjhqw oldelolwlhv wkdw jry0

huqphqwv wdnh rq= vrfldo vhfxulw|/ ordq jxdudqwhhv/ frpplwphqwv wr surylgh frpprglwlhv

wr wkh sxeolf dw �{hg sulfhv/ ghsrvlw lqvxudqfh/ dqg jxdudqwhhv wr wkh fuhglwruv ri sxeolf

vhfwru hqwhusulvhv1 Lqfuhdvlqjo|/ lqwhuqdwlrqdo rujdql}dwlrqv hpskdvl}h wkh gdqjhuv ri frq0

wlqjhqw oldelolwlhv zkhq surylglqj dgylfh wr wkhlu phpehu jryhuqphqwv1 Zk| duh frqwlqjhqw

oldelolwlhv gdqjhurxvB Rqh dqvzhu lv reylrxv�li vljql�fdqw frqwlqjhqw oldelolwlhv duh uhdol}hg

wkh jryhuqphqw fdq idfh vxevwdqwldo �vfdo frvwv1 Dqg odujh �vfdo frvwv fdq ohdg wr fulvhv li

jryhuqphqwv duh loo0suhsduhg wr phhw wkhp1 Ixuwkhupruh/ hyhq zkhq jryhuqphqwv duh zloolqj

wr suhsduh wkhpvhoyhv/ wkh| pd| idfh gl!fxow| lq grlqj vr= wkh pdjqlwxgh ri d frqwlqjhqw

oldelolw| pd| qrw eh wkdw zhoo nqrzq lq dgydqfh/ dqg wkh wlplqj ri lwv uhdol}dwlrq pd| eh

uhodwlyho| xqsuhglfwdeoh1

Exw wkhuh lv d pruh vxewoh uhdvrq iru srlqwlqj rxw wkh gdqjhuv ri frqwlqjhqw oldelolwlhv1

E| wdnlqj rq d frqwlqjhqw oldelolw| wkh jryhuqphqw fdq dfwxdoo| lqfuhdvh wkh suredelolw| zlwk

zklfk wkh xqghuo|lqj hfrqrplf hyhqw wdnhv sodfh1 Vrph h{dpsohv duh khosixo1 Dv dq h{dpsoh

ri d vwdqgdug frqwlqjhqw oldelolw|/ vxssrvh d jryhuqphqw surylghv iuhh hduwktxdnh lqvxudqfh1

Wklv fuhdwhv d frqwlqjhqw oldelolw|/ exw wkh suredelolw| ri wkh hduwktxdnh kdsshqlqj�d qhf0

hvvdu| frqglwlrq iru wkh jryhuqphqw wr ehdu d �vfdo frvw�lv lqghshqghqw ri wkh jryhuqphqw*v

dfwlrq1 Wklv lv qrw wr vd| wkdw wkh jryhuqphqw*v ghflvlrq grhv qrw d�hfw rwkhu djhqwv* fkrlfhv/

vd| zlwk uhvshfw wr orfdwlqj wkhpvhoyhv qhdu idxow olqhv lq wkh Hduwk*v fuxvw1 E| lwv dfwlrq/

wkh jryhuqphqw grhv surylgh dq lqfhqwlyh iru shrsoh wr sd| ohvv dwwhqwlrq wr hduwktxdnh ulvn/

dqg wklv grhv lqfuhdvh lwv h{shfwhg sd|rxw lq wkh hyhqw wkdw dq hduwktxdnh rffxuv1 Exw wkh

olnholkrrg ri dq hduwktxdnh uhpdlqv xqfkdqjhg1 Dv dq h{dpsoh/ ri d qrqvwdqgdug frqwlqjhqw

oldelolw|/ vxssrvh wkdw d jryhuqphqw/ �{lqj lwv h{fkdqjh udwh/ lvvxhv wkh iroorzlqj jxdudqwhh

wr fuhglwruv ri edqnv= �lq wkh hyhqw wkdw zh dedqgrq wkh �{hg h{fkdqjh udwh/ li edqnv idlo

zh zloo krqru wkhlu oldelolwlhv1�4 Wklv qrw rqo| fkdqjhv wkh ehkdylru ri edqn fuhglwruv +wkh

uhflslhqwv ri wkh lqvxudqfh, e| pdnlqj wkhp ohvv fdxwlrxv lq wkhlu ohqglqj1 Lw dovr fkdqjhv wkh

ehkdylru ri edqnv1 Lq wklv sdshu/ L ghvfuleh krz edqnv* ehkdylru/ lq wkh idfh ri jryhuqphqw

jxdudqwhhv/ fkdqjhv lq vxfk d zd| wkdw wkh edqnlqj v|vwhp ehfrphv pruh iudjloh1 Edqnv

ehfrph pruh olnho| wr wdnh rq h{fkdqjh udwh ulvn1 Wkhuhiruh/ wkh jryhuqphqw ehfrphv pruh

4Plvknlq +4<<9, dqg Revwihog +4<<;, dujxh wkdw d �{hg h{fkdqjh udwh duudqjhphqw h�hfwlyho| lv dq lpsolflw
jryhuqphqw jxdudqwhh ri wklv nlqg1 Wkh uroh ri wkh �{hg h{fkdqjh udwh dv d jxdudqwhh lv dovr hpskdvl}hg e|
Fruvhwwl/ Shvhqwl dqg Urxelql +4<<<, dqg Grroh| +5333,1
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olnho| wr lqfxu wkh �vfdo frvw dvvrfldwhg zlwk edqn idloxuhv1 Dqg lqfxuulqj wklv �vfdo frvw

pdnhv wkh suredelolw| ri edqn idloxuhv kljkhu1

Wkh vhfrqg sxusrvh ri wklv sdshu lv wr kljkoljkw wkh hfrqrplf frqvhtxhqfhv ri jryhuqphqw

ghflvlrqv uhjduglqj wkh �qdqflqj ri frqwlqjhqw oldelolwlhv1 Wr sd| iru d frqwlqjhqw oldelolw|

wkdw kdv ehhq uhdol}hg/ d jryhuqphqw pxvw xvh d frpelqdwlrq ri= +l, h{solflw �vfdo uhirupv

lqyroylqj kljkhu wd{hv qhw ri vshqglqj/ +ll, h{solflw ghidxow/ +lll, sulqwlqj pruh prqh|/ +ly,

gh dwlqj wkh uhdo ydoxh ri orfdo fxuuhqf| ghew/ +y, lpsolflw �vfdo uhirupv fdxvhg e| pryh0

phqwv lq uhodwlyh sulfhv/ ru +yl, vxevlgl}hg iruhljq ohqglqj15 Wkhvh gl�huhqw zd|v ri �qdqflqj

frqwlqjhqw oldelolwlhv kdyh gl�huhqw frqvhtxhqfhv iru wkh vhyhulw| ri d fxuuhqf| fulvlv dvvr0

fldwhg zlwk wkh uhdol}dwlrq ri d frqwlqjhqw oldelolw| dqg iru wkh dprxqw ri lq dwlrq wkdw lv

revhuyhg lq wkh srvw0fulvlv shulrg1

Wkh �uvw vhfwlrq ri wkh sdshu suhvhqwv prgl�hg/ dqg h{whqghg yhuvlrqv ri wkh prghov lq

Exuqvlgh/ Hlfkhqedxp dqg Uhehor +5333/ 5334d,/ wr vkrz krz fuhgleoh jryhuqphqw jxdudq0

whhv wr edqn fuhglwruv fdq pdnh d edqnlqj v|vwhp pruh iudjloh1 Lq sduwlfxodu/ zh zloo vhh

wkdw zkhq jryhuqphqwv lvvxh jxdudqwhhv/ edqnv zloo qrw khgjh djdlqvw h{fkdqjh udwh ulvn16

Wklv udlvhv wkh vshfwuh ri vhoi0ixo�oolqj vshfxodwlyh dwwdfnv djdlqvw d fxuuhqf|1 Li djhqwv

frph wr eholhyh wkdw wkh h{fkdqjh udwh uhjlph zloo froodsvh/ wkh| zloo vshfxodwh djdlqvw orfdo

fxuuhqf|�xowlpdwho| fdxvlqj wkh fhqwudo edqn wr  rdw wkh h{fkdqjh udwh17 Wkh fhqwudo edqn*v

ghflvlrq wr  rdw/ lq wxuq/ zloo ohdg wr d ghsuhfldwlrq ri wkh fxuuhqf|�lq dqwlflsdwlrq ri wkh

jryhuqphqw fkrrvlqj wr sulqw prqh|�zklfk zloo xowlpdwho| ohdg wr wkh idloxuh ri xqkhgjhg

edqnv1 Wkhvh edqn idloxuhv zloo/ lq wxuq/ uhtxluh wkh jryhuqphqw wr krqru lwv edlorxw jxdu0

dqwhh1 Zkhq lw grhv vr e| sulqwlqj prqh|/ lw udwlrqdol}hv wkh vshfxodwlyh dwwdfn18 Zh zloo

vhh wkdw lq htxloleulxp/ d vxffhvvixo vhoi0ixo�oolqj vshfxodwlyh dwwdfn/ lq zklfk wkh fxuuhqf|

ghsuhfldwhv e| d �{hg dprxqw/ zloo eh vwulfwo| pruh olnho| lq dq hfrqrp| zkhuh wkh jry0

huqphqw kdv wdnhq rq d frqwlqjhqw oldelolw| dvvrfldwhg zlwk edqn edlorxwv1 Wklv sdudgr{/

5Mhdqqh dqg ]hwwohph|hu +5333, kdyh dujxhg wkdw wkh vxevlg| ydoxh ri r!fldo lqwhuqdwlrqdo ohqglqj lq wkh
zdnh ri uhfhqw fulvhv kdv ehhq uhodwlyho| vpdoo1

6Wkh odfn ri khgjlqj e| edqnv sod|v d fuxfldo uroh lq vhyhudo sdshuv prwlydwhg e| wkh Dvldq fulvlv/ iru
h{dpsoh/ Djklrq/ Edffkhwwd dqg Edqhumhh +5333,/ Fkdqj dqg Yhodvfr +4<<</ 5333,/ dqg Nuxjpdq +4<<<,1

7Wkh ylhz wkdw wkh ehkdylru ri vshfxodwruv lv lpsruwdqw lq fxuuhqf| fulvhv kdv ehhq hpskdvl}hg e|
Revwihog +4<;9d/ 4<<9,/ Froh dqg Nhkrh +4<<9,/ Vdfkv/ Wruqhoo dqg Yhodvfr +4<<9,/ Udghohw dqg Vdfkv +4<<;,
dqg Fkdqj dqg Yhodvfr +4<<<,1

8Wkh idfw wkdw wkh prqh| ehlqj sulqwhg lv xowlpdwho| wkh fdxvh ri wkh fxuuhqf| fulvlv olqnv rxu sdshu
wr wkh �uvw0jhqhudwlrq olwhudwxuh wkdw hpskdvl}hv wkh uroh ri prqhwdu| �qdqfh lq fxuuhqf| fulvhv1 Vhh/ iru
h{dpsoh/ Nuxjpdq +4<:<,/ Iorrg dqg Jduehu +4<;7,/ Revwihog +4<;9e,/ Fdoyr +4<;:,/ Gud}hq dqg Khospdq
+4<;:,/ Zlmqehujhq +4<<4,/ Fruvhwwl/ Shvhqwl dqg Urxelql +4<<<,/ Odklul dqg Yhjk +5333,/ dqg Exuqvlgh/
Hlfkhqedxp/ dqg Uhehor +5334e/f,1

5



wkdw jryhuqphqw jxdudqwhhv pdnh iru ohvv/ qrw pruh/ vwdelolw| lv frqvlvwhqw zlwk hpslulfdo

hylghqfh lq Ghplujÿê0Nxqw dqg Ghwudjldfkh +5333,1

Wkh vhfrqg vhfwlrq ri wkh sdshu prgl�hv dqg h{whqgv wkh dqdo|vlv lq Exuqvlgh/ Hlfkhq0

edxp dqg Uhehor +5334e/f, wr vwxg| wkh h�hfwv ri jryhuqphqw �qdqflqj fkrlfhv1 D nh|

frqfoxvlrq wkdw zh zloo gudz/ lv wkdw wkh ghjuhh ri lq dwlrq wkdw dulvhv rxw ri d fxuuhqf|

fulvlv zloo ghshqg fulwlfdoo| rq zkhwkhu wudgdeoh dqg qrqwudgdeoh sulfhv pryh forvho| lq vwhs

zlwk rqh dqrwkhu1 Lq d prgho zlwk d vlqjoh jrrg/ zkhuh sxufkdvlqj srzhu sdulw| +SSS, krogv/

li wkh jryhuqphqw vlpso| sulqwv prqh| wr �qdqfh d �qdqfldo vhfwru edlorxw/ wklv zloo uhvxow

lq d juhdw ghdo ri lq dwlrq1 Rq wkh rwkhu kdqg/ zh zloo vhh wkdw li qrqwudgdeoh jrrgv sulfhv

duh vwlfn| lq wkh vkruw0uxq/ dqg li wkh jryhuqphqw sxuvxhv vrph frpelqdwlrqv ri vwudwhjlhv

+lll,0+y,/ olvwhg deryh/ wkh ghjuhh ri srvw0fulvlv lq dwlrq fdq eh txlwh prghvw1 Lpsruwdqwo|/

iroorzlqj dq| ri wkhvh vwudwhjlhv/ zklfk doo lqyroyh udlvlqj vhljqrudjh0olnh uhyhqxh/ uhtxluhv

wkdw wkh jryhuqphqw dedqgrq d �{hg ru khdylo| pdqdjhg h{fkdqjh udwh uhjlph1

41 Jxdudqwhhv dqg Iudjlolw|

Khuh zh zloo frqvlghu d vlpsoh sduwldo htxloleulxp prgho ri d vpdoo rshq hfrqrp|1 Wkhuh lv

d vlqjoh jrrg/ qr wudgh eduulhuv/ dqg sxufkdvlqj srzhu sdulw| krogv=

�| ' 7|�
W
| � +414,

Khuh �| dqg � W
| ghqrwh wkh grphvwlf dqg iruhljq sulfh ohyho uhvshfwlyho|/ zkloh 7| ghqrwhv

wkh h{fkdqjh udwh gh�qhg dv xqlwv ri grphvwlf fxuuhqf| shu xqlw ri iruhljq fxuuhqf|1 Zh ohw

� W
| ' � iru doo |/ iru vlpsolflw|1

Rxu hfrqrp| zloo frqvlvw ri irxu w|shv ri djhqwv= kroghuv ri grphvwlf fxuuhqf|/ iruhljq

lqyhvwruv/ grphvwlf edqnv/ dqg wkh jryhuqphqw1 Wkhuh lv qr vrxufh ri ixqgdphqwdo xqfhu0

wdlqw| lq wkh prgho1 Wkdw lv/ wkhuh duh qr whfkqrorj| vkrfnv/ qr whupv ri wudgh vkrfnv/ hwf1

Wr kljkoljkw wkh uroh wkdw jryhuqphqw jxdudqwhhv sod| lq pdnlqj wkh edqnlqj v|vwhp pruh

iudjloh/ zh doorz iru rqo| rqh srwhqwldo vrxufh ri xqfhuwdlqw|= fkdqjhv lq djhqwv eholhiv1

4141 Eholhiv

Lq rxu dqdo|vlv ri d srwhqwldo fxuuhqf| fulvlv dw wlph |/ zh dvvxph wkdw d �{hg h{fkdqjh udwh

uhjlph kdv ehhq lq h�hfw iru doo shulrgv r 	 |1 Wkdw lv/ zh dvvxph wkdw 7r ' 7U iru r 	 |1 Dv

looxvwudwhg lq Iljxuh 4/ zh dvvxph wkdw kroghuv ri grphvwlf fxuuhqf| frruglqdwh rq vrph l1l1g1
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vljqdo/ '|/ revhuyhg dw wkh ehjlqqlqj ri hdfk shulrg1 Wkh vljqdo kdv wkh vlpsoh suredelolw|

glvwulexwlrq

'| '

�
f zlwk suredelolw| �� ^
� zlwk suredelolw| ^�

+415,

Li '| ' �/ djhqwv dqwlflsdwh wkdw wkh h{fkdqjh udwh uhjlph zloo eh dedqgrqhg zlwklq wkh

shulrg/ dqg wkdw 7|n� ' 7(��/ � � f/ iru vrph 7( � 7U dqg � � �1 Li '| ' f/ djhqwv

dqwlflsdwh wkdw 7| ' 7U 1 Dv Iljxuh 4 looxvwudwhv/ zkhq '| ' f/ djhqwv dovr xqghuvwdqg wkdw

wkh ixwxuh sdwk ri wkh h{fkdqjh udwh zloo eh ghwhuplqhg e| ixuwkhu vkrfnv wr djhqwv* eholhiv1

4151 Wlplqj Dvvxpswlrqv dqg wkh Fhqwudo Edqn*v Wkuhvkrog Uxoh

Khuh zh ghvfuleh rxu prgho*v wlplqj dvvxpswlrqv iru d shulrg/ |/ wkdw ehjlqv xqghu wkh

�{hg h{fkdqjh udwh uhjlph1 Zh vxssrvh wkdw wkhuh lv d xqlw phdvxuh ri lghqwlfdo kroghuv ri

grphvwlf fxuuhqf| wkdw frph lqwr shulrg | zlwk �|3� xqlwv ri prqh|1 Zh dvvxph wkdw wkh

iroorzlqj vhtxhqfh ri hyhqwv wdnhv sodfh1

41 Djhqwv frruglqdwh wkhlu eholhiv edvhg rq wkh vljqdo/ '|/ dv ghvfulehg deryh1

51 Li djhqwv zdqw wr dgmxvw wkhlu prqh| kroglqjv lq uhvsrqvh wr wkh vljqdo/ wkh| jr wr wkh

fhqwudo edqn zlqgrz lq rughu wr gr vr1

61 Djhqwv* uhtxhvwv wr h{fkdqjh orfdo fxuuhqf| iru iruhljq fxuuhqf| duh krqruhg vlpxowd0

qhrxvo|/ frqwlqxrxvo|/ dqg qrw lq sursruwlrq wr wkh vl}h ri wkh uhtxhvw/ e| wkh fhqwudo edqn

dw wkh �{hg h{fkdqjh udwh 7U 1 Li wkh fhqwudo edqn hyhu orvhv � xqlwv ri iruhljq fxuuhqf|/

lw  rdwv wkh h{fkdqjh udwh/ dqg forvhv lwv iruhljq h{fkdqjh zlqgrz shupdqhqwo|19 Wklv fdq

kdsshq ehiruh doo uhtxhvwv duh krqruhg1

71 Wkh prqh| dqg jrrgv pdunhwv rshq vlpxowdqhrxvo|1 Pdunhwv fohdu1 Kroghuv ri gr0

phvwlf prqh| ghwhuplqh wkhlu hqg0ri0shulrg prqh| kroglqjv/ �|1

4161 Prqh| Ghpdqg

Zh dvvxph wkdw djhqwv krog prqh| iru oltxlglw| vhuylfhv wkdw duh sursruwlrqdo wr wkh ydoxh ri

wudqvdfwlrqv dw wlph |/ t|�|1 Prqh| lv dovr d vwruh ri ydoxh wkdw hduqv d }hur qrplqdo uhwxuq1

Ri frxuvh/ djhqwv zkr krog dw ohdvw � xqlwv ri prqh| dw wkh hqg ri wlph | dovr h{shfw wr pdnh

duelwudjh sur�wv ri �E�� 7U*7(� lq wkh hyhqw wkdw '|n� ' f1 Exw/ ehfdxvh ri wkh qdwxuh ri

9Wkh dvvxpswlrq wkdw wkh fhqwudo edqn xvhv d wkuhvkrog uxoh lv vwdqgdug lq wkh olwhudwxuh1 Vhh Nuxjpdq
+4<:<, dqg Iorrg dqg Jduehu +4<;7,1 Vhh Gud}hq dqg Khospdq +4<;:,/ Zlmqehujhq +4<<4, dqg Exuqvlgh/
Hlfkhqedxp dqg Uhehor +5334f,/ iru d glvfxvvlrq ri dowhuqdwlyh uxohv1 Dovr vhh Uhehor dqg Yìjk +5334, iru
d glvfxvvlrq ri rswlpdoo| fkrvhq uxohv iru  rdwlqj1
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wkh fhqwudo edqn zlqgrz/ wklv sduw ri wkh uhwxuq wr kroglqj prqh| lv �{hg/ dqg grhv qrw ydu|

lq sursruwlrq wr prqh| kroglqjv1 Khqfh zh dvvxph lw kdv qr lpsdfw rq hqg0ri0shulrg prqh|

ghpdqg1 Dq dowhuqdwlyh wr kroglqj prqh| lv ohqglqj lq wkh zruog pdunhw dw wkh uhdo qhw udwh

ri lqwhuhvw o1 Wkh gl�huhqfh ehwzhhq wkh yduldeoh uhdo udwhv ri uhwxuq rq wkhvh dowhuqdwlyh

vwruhv ri ydoxh lv zkdw zh zloo fdoo wkh qrplqdo lqwhuhvw udwh/ ?|/ gh�qhg dv wkh vxp ri wkh

uhdo lqwhuhvw udwh/ o/ dqg wkh h{shfwhg lq dwlrq udwh1

Wklv glvfxvvlrq prwlydwhv rxu vlpsoli|lqj dvvxpswlrq wkdw djhqwv* hqg0ri0shulrg ghpdqg

iru prqh| lv jlyhq e| wkh idploldu Fdjdq +4<89, ixqfwlrq=

�| ' wt|�| i TE�#?|�c +416,

zkhuh t| ghqrwhv uhdo dfwlylw| dw wlph |/ dqg # uhsuhvhqwv wkh vhpl0hodvwlflw| ri prqh| ghpdqg

zlwk uhvshfw wr wkh lqwhuhvw udwh1 Iru vlpsolflw| zh zloo dvvxph wkdw t| lv vrph frqvwdqw/ t 1

Lq dq| shulrg/ |/ lq zklfk wkh �{hg h{fkdqjh udwh uhjlph lv vwloo lq sodfh e| wkh hqg ri

wkh shulrg/ wkh h{shfwhg lq dwlrq udwh ehwzhhq shulrgv | dqg |n � lv

.|�|n� � �|

�|
' E�� ^� n ^

7(

7U
� � ' ^

�
7(

7U
� �

�
�

Li wkh �{hg h{fkdqjh udwh zdv dedqgrqhg dw ru sulru wr gdwh |/ wkhq h{shfwhg lq dwlrq

ehwzhhq shulrgv | dqg |n � lv jlyhq e|

.|�|n� � �|

�|
'

�|n�3A7(

�|3A7(
� � ' � � ��

Lq jhqhudo zh zloo ohw A ghqrwh wkh gdwh dw zklfk wkh �{hg h{fkdqjh udwh uhjlph lv

dedqgrqhg1 Rxu suhylrxv uhvxowv phdq wkdw djhqwv dqwlflsdwh

�| '

�
7U iru | 	 A
�|3A7( iru | � Ac

+417,

dqg

?| '

�
o n ^

�
7(*7U � �

�
iru | 	 A

o n � � � iru | � A�
+418,

Khqfh/ xqghu wkh �{hg h{fkdqjh udwh uhjlph/ wkh ghpdqg iru qrplqdo prqh| edodqfhv

zrxog eh jlyhq e|

� U ' wt 7U i T

�
�#

�
o n ^

�
7(

7U
� �

���
+419,

zkhuhdv/ xqghu wkh  rdwlqj h{fkdqjh udwh uhjlph/ wkh ghpdqg iru qrplqdo edodqfhv zloo eh

�| ' wt �|3A7( i Td�#Eo n � � ��o� +41:,

8



4171 Prqh| Vxsso|

Xqghu wkh �{hg h{fkdqjh udwh uhjlph wkh jryhuqphqw pxvw vxsso| d frqvwdqw txdqwlw| ri

prqh|/ �7
| ' � U iru | 	 t 1 Ohw �W ' � U � �7U ghqrwh wkh txdqwlw| ri prqh| ohiw

lq flufxodwlrq li wkhuh lv d vxffhvvixo vshfxodwlyh dwwdfn dw wlph A 1 Zh dvvxph wkdw wkh

jryhuqphqw iroorzv d frqvwdqw prqh| jurzwk uxoh iru | � A / vxfk wkdw �7
An� ' �W��n�/

� � f1

4181 Wkh Edqnlqj Vhfwru

Lq wklv vxevhfwlrq zh gluhfwo| eruurz wkh edqnlqj prgho lq Exuqvlgh/ Hlfkhqedxp dqg

Uhehor +5333,1: Zh dvvxph wkdw edqnv duh shuihfwo| frpshwlwlyh dqg �qdqfh wkhpvhoyhv e|

eruurzlqj iruhljq fxuuhqf| iurp iruhljq lqyhvwruv1 Edqnv/ lq wxuq ohqg lq orfdo fxuuhqf|/ dqg

duh wkhuhiruh h{srvhg wr h{fkdqjh udwh ulvn1 Exw zh dovr doorz edqnv wr khgjh h{fkdqjh udwh

ulvn lq iulfwlrqohvv iruzdug pdunhwv1 Wkhuhiruh/ li edqnv wdnh rq d fxuuhqf| plvpdwfk lw lv

ehfdxvh wkh| duh zloolqj wr gr vr1

Rxu pdlq irfxv lv rq edqnv* sruwirolr ghflvlrqv xqghu wkh �{hg h{fkdqjh udwh uhjlph1 Zh

vkrz wkdw edqnv zloo ixoo| khgjh h{fkdqjh udwh ulvn zkhq wkhuh duh qr jryhuqphqw jxdudqwhhv

wr iruhljq fuhglwruv1 Rq wkh rwkhu kdqg/ edqnv zloo qrw khgjh zkhq wkhuh duh jryhuqphqw

jxdudqwhhv1; Lq idfw/ lq wkh suhvhqfh ri jxdudqwhhv/ edqnv suhihu wr ghfoduh edqnuxswf| dqg

plqlpl}h wkhlu uhvlgxdo ydoxh lq wkh hyhqw wkdw wkh fxuuhqf| lv  rdwhg1

Zh dvvxph wkdw edqnv duh shuihfwo| frpshwlwlyh dqg wkhlu dfwlrqv duh sxeolfo| revhuy0

deoh1< Zh ohw u ghqrwh wkh qxpehu ri grooduv d edqn eruurzv iurp iruhljq lqyhvwruv dw wkh

ehjlqqlqj ri d shulrg1 Wkh edqn frqyhuwv wkhvh grooduv lqwr orfdo fxuuhqf| dw wkh udwh 7U /

dqg ohqgv wkh u7U xqlwv ri orfdo fxuuhqf| wr grphvwlf djhqwv dw d �{hg jurvv lqwhuhvw udwh

-@143 Wr ohqg 7Uu xqlwv ri orfdo fxuuhqf|/ wkh edqn lqfxuv d uhdo wudqvdfwlrqv frvw ri Bu1

:Wkh prgho zh suhvhqw lv vlplodu wr wkh prghov lq Fkdul/ Fkulvwldqr dqg Hlfkhqedxp +4<<9, dqg Hgzdugv
dqg Yhjk +4<<:,1 Rwkhu prghov ri wkh uroh ri edqnv lq fxuuhqf| fulvhv lqfoxgh Dnhuori dqg Urphu +4<<6,/
Fdedoohur dqg Nulvkqdpxuwk| +4<<;,/ dqg Fkdqj dqg Yhodvfr +4<<<,1

;Rxu uhvxowv pluuru wkrvh lq Nduhnhq dqg Zdoodfh +4<:;, frqfhuqlqj wkh lpsdfw ri ghsrvlw lqvxudqfh rq
edqn sruwirolrv1

<Zh ylhz rxu dqdo|vlv dv frpsohphqwdu| wr wkrvh ri PfNlqqrq dqg Sloo +4<<9/ 4<<;, dqg Fklqq dqg
Nohw}hu +5333,1 Wkhvh dxwkruv vwxg| wkh uroh ri edqnv lq fxuuhqf| fulvhv lq prghov zkhuh lqirupdwlrq sod|v
d nh| uroh

43Lq vrph fulvhv edqnv glg qrw olwhudoo| kdyh d fxuuhqf| plvpdwfk lq wkhlu sruwirolrv ehfdxvh wkh| pdgh
ordqv wr orfdo �upv lq grooduv1 Vhh/ iru h{dpsoh Jdylq dqg Kdxvpdqq +4<<9, zkr zulwh derxw wkh Fklohdq
edqnlqj fulvlv ri 4<;51 Vhh Exuqvlgh/ Hlfkhqedxp dqg Uhehor +5333d, iru dq h{whqvlrq ri wkh prgho wr wkh
fdvh zkhuh edqnv pdnh ordqv lq grooduv exw/ dv d uhvxow/ idfh fuhglw ulvn wkdw lv fruuhodwhg zlwk h{fkdqjh udwh
ulvn1

9



Edqnv fdq khgjh h{fkdqjh udwh ulvn e| hqwhulqj lqwr iruzdug frqwudfwv144 Ohw 8 ghqrwh

wkh rqh0shulrg iruzdug h{fkdqjh udwh gh�qhg dv xqlwv ri orfdo fxuuhqf| shu groodu1 Zh dvvxph

wkdw wkh iruzdug frqwudfwv duh sulfhg ulvn0qhxwudoo| lq d iulfwlrqohvv pdunhw145 Xqghu wkhvh

dvvxpswlrqv/ wkh iruzdug udwh/8 / lv

�

8
' E�� ^�

�

7U
n ^

�

7(
� +41;,

Wklv frqglwlrq lpsolhv wkdw wkh h{shfwhg uhdo sd|r� iurp sxufkdvlqj d iruzdug frqwudfw lv

}hur146

Ohw % ghqrwh wkh qxpehu ri xqlwv ri orfdo fxuuhqf| wkh edqn vhoov iruzdug1 Rqfh 7/ wkh

uhdol}hg ydoxh ri wkh h{fkdqjh udwh/ lv ghwhuplqhg wkh ydoxh ri wkh edqn*v jurvv dvvhwv lv

T -Euc %(7� '
-@7Uu

7
� Bun %E

�

8
�

�

7
�� +41<,

Wkh h{shfwhg ydoxh ri wkh edqn*v jurvv dvvhwv lv

T -
e Euc %� '

-@7Uu

8
� Bu� +4143,

Wklv phdqv wkdw wkh edqn*v rswlpdo fkrlfh ri % lv ghwhuplqhg e| krz lw d�hfwv wkh edqn*v

h{shfwhg oldelolwlhv wr lwv fuhglwruv1

Zh xvh -KEuc %� wr ghqrwh d frpshwlwlyho| ghwhuplqhg vfkhgxoh ri udwhv dw zklfk edqnv

eruurz iurp iruhljq fuhglwruv1 Wklv vfkhgxoh lv ghwhuplqhg e| wkh idfw wkdw iruhljq fuhglwruv

uhtxluh dq h{shfwhg jurvv uhwxuq iurp ohqglqj wr orfdo edqnv htxdo wr wkh zruog lqwhuhvw udwh/

- ' � n o1 Zkhq T -Euc %(7� � -KEuc %� lw lv rswlpdo iru d edqn wr uhsd| lwv fuhglwruv

ehfdxvh lw fdq wkhq glvwulexwh qrq0qhjdwlyh sur�wv ZEuc %(7� ' T -Euc %(7� � -KEuc %� wr

lwv vkduhkroghuv1 Rq wkh rwkhu kdqg/ li T -Euc %(7� 	 -KEuc %� lw lv rswlpdo iru wkh edqn wr

ghidxow e| ghfodulqj edqnuxswf|1 Lq wklv fdvh/ wkh edqn vxuuhqghuv lwv jurvv dvvhwv dqg sd|v

qrwklqj wr lwv vkduhkroghuv1 Zh vxssrvh wkdw edqnuxswf| uhgxfhv wkh ydoxh ri wkh edqn*v

jurvv dvvhwv e| d frvw /u/ zlwk / : f1

44Vhh Doextxhutxh +4<<<, iru d pruh jhqhudo glvfxvvlrq ri rswlpdo khgjlqj vwudwhjlhv1
45Vhh Exuqvlgh/ Hlfkhqedxp dqg Uhehor +5334d, iru hylghqfh rq wkh dydlodelolw| ri khgjh lqvwuxphqwv lq

frxqwulhv d�hfwhg e| uhfhqw fulvhv1

46Qrwh wkdw vlqfh S �
w @ 4/ wklv htxdwlrq lpsolhv wkdw wkh h{shfwhg uhdo uhwxuq iurp d iruzdug frqwudfw

lv }hur1 Wklv dyrlgv Vlhjho*v +4<:5, sdudgr{/ zklfk dulvhv zkhq wkh h{shfwhg qrplqdo uhwxuq wr iruzdug
frqwudfwv lv dvvxphg wr eh }hur1

:



Qr Jryhuqphqw Jxdudqwhhv

Zh �uvw dqdo|}h wkh fdvh zkhuh wkh jryhuqphqw grhv qrw lvvxh jxdudqwhhv wr edqnv*

fuhglwruv1 Lq wklv fdvh/ zkhq d edqn ghfoduhv edqnuxswf| lwv fuhglwruv uhfryhu lwv jurvv dvvhwv

qhw ri edqnuxswf| frvwv1 Ohw

UEuc %(7� '

�
f li T -Euc %(7� � -KEuc %�
� li T -Euc %(7� 	 -KEuc %��

D edqn*v h{shfwhg oldelolwlhv duh jlyhq e|

�Euc %� '
[

rMt7U c7(�

�hE7 ' r�
�
d�� UEuc %(7�o-KEuc %�un UEuc %(7�T -Euc %(7�

�
� +4144,

Exw vlqfh fuhglwruv uhtxluh dq h{shfwhg uhwxuq ri -/ wkh eruurzlqj udwh vfkhgxoh zloo eh vhw

dffruglqj wr

-u '
[

rMt7U c7(�

�hE7 ' r�
�
d�� UEuc %(7�o-KEuc %�un UEuc %(7�

�
T -Euc %(7�� /u

��
�

Wkxv/ d edqn*v h{shfwhg oldelolwlhv duh

�Euc %� ' -un
[

rMt7U c7(�

�hE7 ' r�UEuc %(7�/u�

Lw iroorzv lpphgldwho| wkdw d edqn plqlpl}hv lwv h{shfwhg oldelolwlhv dqg pd{lpl}hv lwv h{0

shfwhg sur�wv e| dyrlglqj edqnuxswf|1 Wkh rswlpdo vwudwhj| iru edqnv lv wr ixoo| khgjh e|

vhwwlqj % ' -@7Uu147 Wkh frpshwlwlyho| ghwhuplqhg htxloleulxp lqwhuhvw udwh pxvw wkhq eh

-@ ' E- n B�8*7U 1 Edqnv duh deoh wr eruurz iurp iruhljq fuhglwruv dw wkh zruog lqwhuhvw

udwh -1

Jryhuqphqw Jxdudqwhhv

Qrz zh frqvlghu wkh fdvh zkhuh wkh jryhuqphqw jxdudqwhhv iruhljq fuhglwruv djdlqvw edqn

ghidxow lq wkh ghydoxdwlrq vwdwh/ 7 ' 7(1 Lq wklv fdvh/ iruhljq fuhglwruv duh zloolqj wr ohqg

wr d edqn wkdw ghidxowv rqo| zkhq 7 ' 7( dw wkh zruog lqwhuhvw udwh1 Li d edqn ixoo| khgjhv/

lwv h{shfwhg oldelolwlhv duh �Euc %� ' -u/ dv ehiruh1 Exw li d edqn lv vroyhqw zkhq 7 ' 7U

dqg ghidxowv zkhq 7 ' 7(/ +4144, lpsolhv wkdw wkh edqn*v h{shfwhg oldelolwlhv duh

�Euc %� ' E�� ^�-un ^T -Euc %(7(��

47Qrwlfh wkdw e| vhwwlqj { htxdo wr UdVLO/ wkh ydoxh ri wkh edqn*v jurvv dvvhwv duh lqyduldqw wr V=
Y U+O>UdVLO>V, @ +UdVL@I � �,O iru erwk ydoxhv ri V1

;



Dv orqj dv / 	 -/ lw lv rswlpdo iru edqnv wr ghfoduh edqnuxswf| zkhq 7 ' 7(/ e| vhoolqj

grooduv iruzdug1 Jlyhq rxu dvvxpswlrqv derxw iruzdug sulfhv/ edqnv pxvw dozd|v eh deoh

wr krqru wkhlu iruzdug frqwudfwv/ vr wkdw T -Euc %(7(� � /u148 Vr wkh plqlpl}hg ydoxh ri

T -Euc %(7(� ' /u/

�Euc %� ' dE�� ^�-n ^/ou

dqg

-@ '
8

7U
dE�� ^�-n ^/ n Bo �

4191 Wkh Jryhuqphqw

Zh dvvxph wkdw xqghu wkh �{hg h{fkdqjh udwh uhjlph wkh jryhuqphqw kdv d frqvwdqw uhdo

sulpdu| gh�flw jlyhq e| _1 Zh kdyh douhdg| vhhq wkdw gxulqj wkh �{hg h{fkdqjh udwh uhjlph/

wkh jryhuqphqw nhhsv wkh prqh| vxsso| frqvwdqw dw wkh ohyho � U 1 Wklv suhyhqwv wkh jry0

huqphqw iurp udlvlqj vhljqrudjh1 Vr/ xqghu wkh �{hg h{fkdqjh udwh uhjlph wkh jryhuqphqw*v

 rz exgjhw frqvwudlqw lv

s| ' -s|3� � _c +4145,

zkhuh s| lv wkh jryhuqphqw*v qhw uhdo dvvhw srvlwlrq dw wkh hqg ri shulrg |149 Zh dvvxph wkdw

iru | 	 A / s| ' 7s ' _*E-� ��/ vr wkdw wkh jryhuqphqw*v dvvhw srvlwlrq lv frqvwdqw1

Qrz frqvlghu wkh srvvlelolw| wkdw wkhuh lv d vxffhvvixo vshfxodwlyh dwwdfn djdlqvw wkh

fxuuhqf| dw gdwh A 1 Jlyhq rxu ghvfulswlrq ri wkh vshfxodwlyh dwwdfn/ wklv phdqv wkdw lq lwv

lpphgldwh diwhupdwk/ wkh jryhuqphqw*v qhw dvvhw srvlwlrq lv -sA3� � �14: Zh zloo ohw K

ghqrwh wkh ydoxh ri dq| frqwlqjhqw oldelolwlhv wkdw wkh jryhuqphqw uhdol}hv dv d uhvxow ri wklv

hyhqw1 Reylrxvo|/ li wkh jryhuqphqw grhv qrw lvvxh jxdudqwhhv wr edqn fuhglwruv/ K ' f1

Rq wkh rwkhu kdqg/ zkhq wkh jryhuqphqw grhv lvvxh jxdudqwhhv/ K ' -u1 Iru vlpsolflw|/

zh dvvxph wkdw wkh ghpdqg iru ordqv lv hqwluho| gulyhq e| whfkqrorj|/ qrw sulfhv/ vr wkdw

u lv lqyduldqw wr wkh lqwhuhvw udwh/ -@1 Zh dovr dvvxph wkdw wkh jryhuqphqw sd|v iru lwv

frqwlqjhqw oldelolwlhv lq shulrg A 1

48Li zh glg qrw lpsrvh wklv frqglwlrq/ wkhq suhvxpdeo| wkhuh zrxog eh vxevwdqwldo ghidxowv dvvrfldwhg
zlwk iruzdug frqwudfwv/ dqg iruzdug sulfhv zrxog ydu| vljql�fdqwo| dfurvv �upv1 Wklv grhv qrw dsshdu wr eh
wkh fdvh lq wkh uhdo zruog zkhuh iruzdug frqwudfwv duh khdylo| froodwhudol}hg1 Vhh Vhufx dqg Xssdo +4<<8,/
Fkdswhu 71

49Rxu dqdo|vlv lv d vwudljkwiruzdug dssolfdwlrq ri wkh fodvvlf zrun rq wkh h�hfwv ri prqhwdu| srolf| e|
Vdujhqw dqg Zdoodfh +4<;4,1 Dv lq wkhlu edvlf prghov/ iru wkh prphqw zh dvvxph wkdw prqh| lv wkh rqo|
jryhuqphqw reoljdwlrq ghqrplqdwhg lq xqlwv ri orfdo fxuuhqf|1

4:Khuh zh duh dvvxplqj wkdw wkh jryhuqphqw uhfhlyhv doo wkh lqwhuhvw rq iW�4 dqg wkhq orvhv " grooduv
gxulqj wkh vshfxodwlyh dwwdfn1

<



Lpphgldwho| diwhu wkh dwwdfn/ wkh prqh| vxsso| lv�W1 E| wkh hqg ri shulrg A lw lv �W�1

Vr wkh jryhuqphqw udlvhv uhdo uhyhqxh iurp vhljqrudjh htxdo wr E� � ���W*7( lq shulrg A 1

Ilqdoo|/ jlyhq wkdw zh zloo doorz iru �vfdo uhirupv wkdw orzhu wkh �vfdo gh�flw/ zh zloo ohw

wkh sulpdu| gh�flw dw wlph A eh _A 1 Vr wkh jryhuqphqw*v  rz exgjhw frqvwudlqw gxulqj wkh

shulrg ri wkh vshfxodwlyh dwwdfn +| ' A , lv=

sA ' -sA3� � �� K n E� � ���W*7( � _A +4146,

Iru | : A wkh jryhuqphqw udlvhv vhljqrudjh uhyhqxhv jlyhq e|

�| ��|3�

�|
'

�W�|3An� ��W�|3A

�|3A7(
' E� � ���W*7(�

Khqfh/ lw*v  rz exgjhw frqvwudlqw iru | : A lv

s| ' -s|3� n E� � ���W*7( � _|� +4147,

Li zh lwhudwh rq +4147, dqg frpelqh lw zlwk +4146,/ qrwlfh wkdw

�n K ' -sA3� n
-

-� �
E� � ��

�W

7(
�

"[
�'f

-3�_An��

Qrwlqj wkdw sA3� ' 7s ' _*E- � ��/ zh rewdlq wkh jryhuqphqw*v lqwhuwhpsrudo exgjhw

frqvwudlqw

�n K '
-

-� �
E� � ��

�W

7(
n

"[
�'f

-3�E_� _An��� +4148,

Wklv htxdwlrq vlpso| vwdwhv wkdw vhljqrudjh uhyhqxhv/ soxv wkh suhvhqw ydoxh ri wkh jryhuq0

phqw*v �vfdo uhirupv/ pxvw htxdo wkh ydoxh ri wkh jryhuqphqw*v frqwlqjhqw oldelolwlhv/ K/ soxv

wkh uhvhuyhv orvw gxulqj wkh vshfxodwlyh dwwdfn/ �1

41:1 D Vxvwdlqdeoh Il{hg H{fkdqjh Udwh

Lw lv reylrxv wkdw wkhuh lv dozd|v dq htxloleulxp lq zklfk ^ ' f/ l1h1 djhqwv vlpso| qhyhu

eholhyh wkdw wkh h{fkdqjh udwh uhjlph lv jrlqj wr froodsvh1 Lq wklv htxloleulxp/ wkh jryhuq0

phqw*v frqwlqjhqw oldelolwlhv duh luuhohydqw ehfdxvh wkh| duh frqwlqjhqw rq d }hur suredelolw|

hyhqw1 Wkh jryhuqphqw*v ohyho ri ghew uhpdlqv frqvwdqw dw wkh ohyho 7s / iruhyhu1 Jlyhq dq

duelwudu| lqlwldo ydoxh iru wkh h{fkdqjh udwh/ 7U/ wkh prqh| vxsso| uhpdlqv frqvwdqw dw wkh

ohyho � U ' wt 7Ue3#o/ iruhyhu1 Wkh khgjlqj ehkdylru ri edqnv lv dovr luuhohydqw dv wkhuh lv

qr h{fkdqjh udwh ulvn1

43



41;1 Htxloleuld zlwk Vshfxodwlyh Dwwdfnv

Htxloleulxp lq rxu prgho lv vxppdul}hg e| wzr frqglwlrqv= wkh jryhuqphqw vdwlv�hv lwv

olihwlph exgjhw frqvwudlqw dqg wkh prqh| vxsso| dozd|v htxdov prqh| ghpdqg1 Zh dovr

uhtxluh wkdw djhqwv eholhiv eh udwlrqdo1

Zh wuhdw wkh fhqwudo edqn*v wkuhvkrog uxoh dv dq h{rjhqrxv sdudphwhu �1 Ixuwkhupruh/

zh wdnh wkh suhvhqw ydoxh ri dq| �vfdo uhirupv/ { �
S"

�'f-
3�E_ � _An��/ dv d h{rjhqrxv

sdudphwhu1 Wkh nh| htxloleulxp frqglwlrqv iru wkh prgho duh dv iroorzv1 Lw iroorzv wkdw

wkh jryhuqphqw pxvw wkhq fkrrvh � vr wkdw +4148, lv vdwlv�hg1 Ehorz/ zh zloo vhh wkdw wkh

htxloleulxp ydoxh ri � ghshqgv rq zkhwkhu ru qrw wkh jryhuqphqw kdv lvvxhg jxdudqwhhv wr

edqn fuhglwruv1

Zh kdyh douhdg| lpsrvhg wkh frqglwlrq wkdw prqh| vxsso| vkrxog htxdo prqh| ghpdqg

xqghu wkh �{hg h{fkdqjh udwh uhjlph�wklv lv krz wkh jryhuqphqw nhhsv wkh h{fkdqjh udwh

�{hg dw wkh ohyho 7U 1 Odwhu lw zloo eh frqyhqlhqw wr kdyh dq h{suhvvlrq iru uhdo edodqfhv/

6| ' �|*�|/ xqghu wkh �{hg h{fkdqjh udwh uhjlph1 Jlyhq +419,/ iru | 	 A / 6| ' 6U / zkhuh

6U ' wt i T

�
�#

�
o n ^

�
7(

7U
� �

���
� +4149,

Qh{w/ zh pxvw lpsrvh wkh frqglwlrq wkdw prqh| vxsso| vkrxog htxdo prqh| ghpdqg

xqghu wkh  rdwlqj h{fkdqjh udwh uhjlph1 Zh kdyh vkrzq wkdw iru | � A prqh| ghpdqg

lv jlyhq e| +41:,/ zkloh prqh| vxsso| lv jlyhq e| �7
| ' �|3An��W ' �|3An�E�U � �7U�1

Htxdwlqj vxsso| dqg ghpdqg zh rewdlq

6U ' �n
7(

7U
wt i Td�#Eo n � � ��o*�� +414:,

Li zh htxdwh wkh h{suhvvlrqv iru 6U / jlyhq lq +4149, dqg +414:, zh rewdlq wkh htxloleulxp

frqglwlrq=

wt i T

�
�#

�
o n ^

�
7(

7U
� �

���
' �n

7(

7U
wt i Td�#Eo n � � ��o*�� +414;,

Jlyhq �/ dqg wkh ydoxh ri � wkdw vdwlv�hv +4148,/ lw lv fohdu wkdw +414;, ghwhuplqhv hlwkhu wkh

vl}h ri wkh ghydoxdwlrq dvvrfldwhg zlwk wkh vshfxodwlyh dwwdfn/ 7(*7U / wdnlqj wkh suredelolw|

ri wkh vshfxodwlyh dwwdfn/ ^/ dv jlyhq/ ru ylfh yhuvd1 Iru udwlrqdo vshfxodwlyh dwwdfnv wr rffxu

lq htxloleulxp/ zh pxvw yhuli| zkhwkhu erwk f 	 ^ 	 � dqg 7(*7U : � duh frqvlvwhqw zlwk

rxu htxloleulxp frqglwlrqv1
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Zlwk Frqwlqjhqw Oldelolwlhv

Wr vroyh iru wkh htxloleulxp ydoxh ri �/ zh �uvw h{dplqh wkh fdvh zkhuh wkh jryhuqphqw

kdv wdnhq rq d frqwlqjhqw oldelolw| e| lvvxlqj d jxdudqwhh wr edqn fuhglwruv1 Wklv phdqv wkdw

K ' -u : f1 Jlyhq rxu suhylrxv dqdo|vlv/ +4148, fdq eh uhzulwwhq dv

�n K�{ '
-

-� �
E� � ��wt i Td�#Eo n � � ��o*�� +414<,

Dv vwdwhg deryh/ wklv htxdwlrq ghwhuplqhv wkh htxloleulxp prqh| jurzwk udwh/ �/ lq whupv

ri �/ wkh vl}h ri wkh frqwlqjhqw oldelolw|/ K/ dqg wkh vl}h ri wkh �vfdo uhirup/ {1

Wkh uljkw0kdqg vlgh ri wklv h{suhvvlrq lv wkh suhvhqw ydoxh ri vhljqrudjh uhyhqxh1 Lq wkh

dsshqgl{ zh vkrz wkdw vhljqrudjh lv d frqwlqxrxv ixqfwlrq ri �/ dqg lv pd{lpl}hg dw

7� '
�

2
n

�

2

s
� n e*#�

Vlqfh vhljqrudjh lv }hur iru � ' � dqg � ' 4/ wzr vroxwlrqv wr +414<, h{lvw li dqg rqo| li

-

-� �
E7� � ��wt i Td�#Eo n 7� � ��o*7� : �n K�{� +4153,

Rqh vroxwlrq lv ohvv wkdq 7�/ zkloh wkh rwkhu lv juhdwhu wkdq 7�1 Zh dvvxph wkdw wkh jryhuqphqw

fkrrvhv wkh vpdoohu ri wkhvh wzr ydoxhv1 Wklv lv htxlydohqw wr dvvxplqj wkdw wkh jryhuqphqw

rqo| rshudwhv rq wkh xszdug vorslqj sduw ri wkh vhljqrudjh Od�hu fxuyh1

Irupdoo|/ zh gh�qh d vshfxodwlyh dwwdfn htxloleulxp zlwk jryhuqphqw jxdudqwhhv wr eh d

sdlu E�c ^� wkdw vdwlv�hv +414;, dqg +414<, jlyhq ydoxhv ri �/ 7(*7U : �/ K/ { dqg wkh rwkhu

prgho sdudphwhuv1

Htxloleulxp zlwkrxw Frqwlqjhqw Oldelolwlhv

Zkhq wkh jryhuqphqw grhv qrw wdnh rq frqwlqjhqw oldelolwlhv wklv phdqv wkdw K ' f1 Wkh

wzr qhfhvvdu| frqglwlrqv ehfrph

��{ '
-

-� �
E� � ��wt i Td�#Eo n � � ��o*�� +4154,

Zkhq wkhuh duh wzr vroxwlrqv wr +4154, zh dvvxph wkdw wkh jryhuqphqw dozd|v fkrrvhv wkh

vpdoohu ri wkh wzr ydoxhv ri �1

Irupdoo|/ zh gh�qh d vshfxodwlyh dwwdfn htxloleulxp zlwkrxw jryhuqphqw jxdudqwhhv wr eh

d sdlu E�c ^� wkdw vdwlv�hv +414;, dqg +4154, jlyhq ydoxhv ri �/ 7(*7U : �/ { dqg wkh rwkhu

prgho sdudphwhuv1
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Wkh H�hfw ri Frqwlqjhqw Oldelolwlhv rq Htxloleulxp Rxwfrphv

Lq wklv vhfwlrq zh frqvlghu wkh lpsdfw ri jryhuqphqw jxdudqwhhv rq htxloleulxp1 Rxu

�uvw uhvxow uhjdugv wkh h�hfw ri jryhuqphqw jxdudqwhhv rq wkh lq dwlrq udwh iru wkh srvw

vshfxodwlyh dwwdfn shulrg/ | � A 1

Sursrvlwlrq 41 Frqvlghu wzr hfrqrplhv/ rqh zlwk jryhuqphqw jxdudqwhhv dqg wkh rwkhu

zlwkrxw jryhuqphqw jxdudqwhhv1 Dvvxph wkdw wkh hfrqrplhv vkduh wkh vdph prgho sdudph0

whuv/ dqg frpprq ydoxhv ri �/ 7(*7U dqg {1 Frqglwlrqdo rq vshfxodwlyh dwwdfn htxloleuld

h{lvwlqj iru erwk hfrqrplhv/ wkh srvw0dwwdfn lq dwlrq udwh lq wkh hfrqrp| zlwk jxdudqwhhv

zloo eh kljkhu wkdq wkh srvw0dwwdfn lq dwlrq udwh lq wkh hfrqrp| zlwkrxw jxdudqwhhv1

Surri= Wkh uhvxow lv idluo| vwudljkwiruzdug1 Htxdwlrqv +414<, dqg +4154, slq grzq wkh srvw0

dwwdfn lq dwlrq udwhv lq wkh wzr hfrqrplhv1 Kroglqj � dqg { frqvwdqw/ lw lv fohdu wkdw wkh

suhvhqw ydoxh ri vhljqrudjh pxvw eh kljkhu lq wkh hfrqrp| zlwk jxdudqwhhv1 Vlqfh zh kdyh

dvvxphg wkdw wkh jryhuqphqw rqo| rshudwhv rq wkh xszdug vorslqj sduw ri wkh vhljqrudjh

Od�hu fxuyh/ wkh lq dwlrq udwh lq wkh hfrqrp| zlwk jxdudqwhhv pxvw eh odujhu lq rughu wr

udlvh pruh vhljqrudjh1�

Rxu qh{w uhvxow frqfhuqv wkh suredelolw| zlwk zklfk vshfxodwlyh dwwdfnv rffxu lq htxlole0

ulxp1

Sursrvlwlrq 51 Frqvlghu wzr hfrqrplhv/ rqh zlwk jryhuqphqw jxdudqwhhv/ wkh rwkhu zlwk0

rxw1 Dvvxph wkdw wkh hfrqrplhv vkduh wkh vdph prgho sdudphwhuv/ dqg frpprq ydoxhv ri

�/ 7(*7U dqg {1 Frqglwlrqdo rq vshfxodwlyh dwwdfn htxloleuld h{lvwlqj iru erwk hfrqrplhv/ d

vshfxodwlyh dwwdfn lv pruh olnho| lq wkh hfrqrp| zlwk jxdudqwhhv1

Surri= Ohw E^}c �}� dqg E^?c �?� eh wkh htxloleulxp ydoxhv ri ^ dqg � lq wkh hfrqrplhv zlwk

dqg zlwkrxw jxdudqwhhv1 Zh nqrz/ iurp Sursrvlwlrq 4/ wkdw �} : �?1 Qrz vroyh +414;, iru

wkh suredelolw| ri d vshfxodwlyh dwwdfn e| uhduudqjlqj lw=

^ ' �

�
o n #3� *?

�
�

wt
n

7(

7U
i Td�#Eo n � � ��o*�

��
*

�
7(

7U
� �

�
+4155,

Qrwlfh wkdw
Y^

Y�
'

E� n #��7
(

7U
i Td�#Eo n � � ��o

#�
q
� �
wt

n 7(

7U
i Td�#Eo n � � ��o

r�
7(

7U � �
� : f�

Vlqfh �} : �? wklv lpsolhv wkdw ^} : ^?1�
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Sursrvlwlrqv 4 dqg 5 surylgh rxu pdlq phvvdjh iurp wklv vhfwlrq ri wkh sdshu1 Khuh zh

kdyh vkrzq wkdw frqglwlrqdo rq d fulvlv ri d jlyhq pdjqlwxgh/ lq whupv ri wkh mxps lq wkh

h{fkdqjh udwh dw wkh wlph ri wkh fulvlv/ 7(*7U / lq dq hfrqrp| zlwk jxdudqwhhv/ orqj0whup

lq dwlrq zloo eh kljkhu wkdq lq dq hfrqrp| zlwkrxw jxdudqwhhv1 Vhfrqg/ zh kdyh vkrzq

wkdw fulvhv ri d jlyhq pdjqlwxgh duh vwulfwo| pruh olnho| lq hfrqrplhv zlwk jxdudqwhhv wkdq

wkh| duh lq hfrqrplhv zkhuh wkh jryhuqphqw kdv qrw wdnhq rq d frqwlqjhqw oldelolw| wr edqn

fuhglwruv1

51 Krz Grhv Ilqdqflqj D�hfw Vshfxodwlyh DwwdfnvB

Lq wklv vhfwlrq/ zh frqvlghu yduldqwv ri wkh prgho suhvhqwhg lq wkh suhylrxv vhfwlrq1 Rxu �uvw

vwhs zloo eh wr frqvlghu d qxphulfdo h{dpsoh ri rxu prgho lq zklfk wkhuh duh jryhuqphqw

jxdudqwhhv wr edqn fuhglwruv1 Jlyhq fdoleudwhg ydoxhv ri wkh prgho sdudphwhuv/ zh zloo

ghwhuplqh wkh lpsolhg htxloleulxp ydoxhv ri � dqg ^1 Wkhq zh zloo h{whqg rxu dqdo|vlv e|

frqvlghulqj yduldqwv ri wkh prgho lq zklfk zh h{solflwo| doorz iru wkh srvvlelolw| wkdw wkh

jryhuqphqw lvvxhv qrplqdo ghew1 Zh zloo dovr frqvlghu h{dpsohv lq zklfk zh devwudfw iurp

SSS1

5141 D Ehqfkpdun H{dpsoh

Khuh zh frqvwuxfw d qxphulfdo h{dpsoh ri wkh prgho rxwolqhg lq wkh suhylrxv vhfwlrq1 Zh

pxvw vhw ydoxhv iru vhyhudo ri wkh prgho*v sdudphwhuv�lq sduwlfxodu zh pxvw fkrrvh ydoxhv

iru dq| sdudphwhuv dsshdulqj lq htxdwlrqv +414;, dqg +414<,1 Iluvw/ zh zloo qrupdol}h t ' �

dqg 7U ' �1 Zh vhw w ' f��/ lpso|lqj wkdw uhdo edodqfhv zloo uhsuhvhqw ohvv wkdq 43 shufhqw

ri JGS lq htxloleulxp�d w|slfdo ydoxh iru wkh udwlr ri wkh prqhwdu| edvh wr JGS lq plggoh

lqfrph frxqwulhv1 Zh vhw # ' f�S/ d ydoxh frqvlvwhqw zlwk wkh udqjh ri hvwlpdwhv ri prqh|

ghpdqg hodvwlflwlhv lq ghyhorslqj frxqwulhv surylghg e| Hdvwhuo|/ Pdxur dqg Vfkplgw0Kheeho

+4<;8,1 Zh vhw wkh zruog uhdo lqwhuhvw udwh/ o/ wr 8 shufhqw1

Wkh uhpdlqlqj sdudphwhuv duh �/ K/ {/ dqg 7(1 Wr fdoleudwh � zh zrxog qhhg wr

ghflgh krz pdq| ri lwv uhvhuyhv d frxqwu| lv w|slfdoo| zloolqj wr orvh ehiruh lw  rdwv d �{hg

h{fkdqjh udwh1 Rqh zd| wr gr wklv zrxog eh wr orrn dw wkh txdqwlw| ri uhvhuyhv orvw lq

uhfhqw fulvhv1 Vlqfh gdwd rq uhvhuyhv duh iuhtxhqwo| plvohdglqj gxh wr uhsruwlqj huuruv/ dq

dowhuqdwlyh zrxog eh orrn dw wkh w|slfdo ghfolqh lq qrplqdo prqh| edodqfhv lpphgldwho| sulru

wr revhuyhg vshfxodwlyh dwwdfnv1 Rqh wklqj wr qrwh lv wkdw zh pxvw vhw � wr eh d vx!flhqwo|
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vpdoo ydoxh vxfk wkdw wkh htxloleulxp ohyho ri uhdo edodqfhv xqghu wkh �{hg h{fkdqjh udwh/

6U / lv juhdwhu wkdq �1 Li zh gr qrw gr wklv/ wkh vxsso| ri grphvwlf prqh| zloo eh h{kdxvwhg1

Iru vlpsolflw| zh xvh � ' f�ffD lq rxu vlpxodwlrqv1 Wklv fkrlfh zloo lpso| dq dssur{lpdwho|

8 shufhqw uhgxfwlrq lq qrplqdo edodqfhv lpphgldwho| sulru wr wkh vshfxodwlyh dwwdfn1 Zh ohw

K ' f�2/ ru 53 shufhqw ri JGS1 Vhyhudo uhfhqw edqnlqj fulvhv duh hvwlpdwhg wr kdyh uhvxowhg

lq frvwv ri urxjko| wklv pdjqlwxgh14; Lqlwldoo| zh ohw { ' f1

Ilqdoo|/ zh ohw 7(*7U eh yduldeoh1 Zh frpsxwh wkh htxloleulxp ydoxh ri ^ iru vhyhudo

gl�huhqw ydoxhv ri 7(*7U / dv looxvwudwhg lq Iljxuh 51 Wkh �jxuh vkrzv wkdw vhoi0ixo�oolqj

vshfxodwlyh dwwdfnv duh srvvleoh ryhu d idluo| qduurz udqjh ri ydoxhv iru 7(*7U 1 Zh dovr vhh

wkdw ^ lv d ghfuhdvlqj ixqfwlrq ri 7(*7U 1 Wkhuh duh wzr uhdvrqv iru wklv1 Iluvw/ kroglqj

7U �{hg/ wkh kljkhu lv 7(*7U / wkh kljkhu h{shfwhg lq dwlrq lv lq wkh suh0dwwdfn zruog/ dqg

wkhuhiruh/ wkh orzhu wkh ghpdqg iru qrplqdo edodqfhv lq wkh suh0dwwdfn zruog1 Vhfrqg/

kroglqj 7U �{hg/ wkh kljkhu 7(*7U lv/ wkh kljkhu 7( lv/ zklfk udlvhv wkh ghpdqg iru qrplqdo

edodqfhv lq wkh srvw0dwwdfn zruog1 Erwk ri wkhvh h�hfwv pdnh wkh mxps lq qrplqdo prqh|

ghpdqg dw wkh wlph ri wkh dwwdfn vpdoohu lq pdjqlwxgh1 Exw wkh mxps lq prqh| ghpdqg

kdv wr eh �7U zklfk lv �{hg1 Wkhuhiruh/ ^ pxvw idoo e| hqrxjk wr dfwxdoo| udlvh wkh ghpdqg

iru qrplqdo edodqfhv lq wkh suh0dwwdfn zruog1

Wkh odujhvw ghydoxdwlrq wkdw fdq rffxu lq htxloleulxp fdq eh irxqg e| wdnlqj wkh olplw

dv ^ $ f1 Iurp +4155, zh vhh wkdw wklv lv�
7(

7U

�
4@ 

'
wt i TE�#o�� �

wt i Td�#Eo n � � ��o*�
'

wt i TE�#o�� �

wt i Td�#Eo n � � ��o*�
+514,

Jlyhq rxu sdudphwhu ydoxhv/ wkh htxloleulxp ydoxh ri � � ���2/ vr wkdw wkh srvw0dwwdfn

lq dwlrq udwh lv 45 shufhqw1 Wklv lpsolhv
�
7(*7U

�
4@ 

� �� �ee1

Jlyhq wkh sdudphwhu ydoxhv deryh/ vshfxodwlyh dwwdfnv fdqqrw rffxu lq htxloleulxp lq wkh

devhqfh ri jryhuqphqw jxdudqwhhv1 Wkh uhdvrq iru wklv lv wkdw jlyhq rxu sdudphwhu ydoxhv

wkh ohiw kdqg vlgh ri +4154, lv txlwh vpdoo1 Wkhuhiruh/ wkh srvw0dwwdfn lq dwlrq udwh/ �/ grhv

fdxvh d vx!flhqw ghfolqh lq prqh| ghpdqg wr eh frqvlvwhqw zlwk wkh gurs lq prqh| ghpdqg

wkdw lv uhtxluhg lq htxloleulxp dw wkh wlph ri wkh vshfxodwlyh dwwdfn1

Krz gr �vfdo uhirupv d�hfw wkh htxloleulxp rxwfrphvB Dv wkh �vfdo uhirup/ {/ ehfrphv

odujhu/ � ehfrphv vpdoohu�ohvv vhljqrudjh uhyhqxh lv uhtxluhg wr �qdqfh wkh edqnlqj vhfwru

edlorxw1 Exw/ dv zh vdz deryh Y^*Y� : f/ lpso|lqj wkdw Y^*Y{ 	 f1 Wkxv/ �vfdo uhirupv

4;Iru d ydulhw| ri hvwlpdwhv ri wkh frvwv ri edqnlqj fulvhv ryhu wkh sdvw 53 |hduv vhh Fdsulr dqg Nolqjhelho
+4<<9, dqg Iu|go +4<<<,1
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orzhu wkh suredelolw| ri d vshfxodwlyh dwwdfn dvvrfldwhg zlwk d vshfl�f dprxqw ghsuhfldwlrq

ri wkh fxuuhqf|/ 7(*7U 1 Lq rxu h{shulphqwv zh irxqg wkdw �vfdo uhirupv ri forvh wr wkuhh0

txduwhuv ri wkh �vfdo frvw ri wkh edlorxw/ holplqdwh wkh srvvlelolw| ri vshfxodwlyh dwwdfnv lq

htxloleulxp1

5151 H{whqglqj wkh Prgho

Rxu uhvxowv lq wkh suhylrxv vhfwlrq lqglfdwh wkdw d vljql�fdqw dprxqw ri lq dwlrq zrxog

uhvxow iurp d vshfxodwlyh dwwdfn1 Lq wkh shulrg ri wkh dwwdfn/ lq dwlrq zrxog eh vrphzkhuh

ehwzhhq ; dqg 48 shufhqw/ dqg lq wkh orqj0uxq wkhuh zrxog dq lqfuhdvh ri lq dwlrq wr derxw

45 shufhqw1 Ixuwkhupruh/ lq htxloleulxp/ diwhu d vpdoo ghfolqh lq wkh prqh| vxsso| gxulqj

wkh vshfxodwlyh dwwdfn/ prqh| jurzwk diwhu wkh dwwdfn lv dovr derxw 45 shufhqw1

Diwhu wkh uhfhqw Dvldq fulvhv/ grphvwlf sulfhv urvh vorzo|1 Krzhyhu/ wkhuh zhuh vxevwdqwldo

ghsuhfldwlrqv ri wkh orfdo fxuuhqflhv1 Dovr/ wkhuh zdv qr lpphgldwh dffhohudwlrq lq prqh|

jurzwk1 Wklv vxjjhvwv dw ohdvw wzr vkruwfrplqjv ri rxu dqdo|vlv= +l, rxu dvvxpswlrq ri SSS

lv frxqwhuidfwxdo/ dqg +ll, zh sxw wrr pxfk hpskdvlv rq vhljqrudjh uhyhqxh dv d phwkrg ri

�qdqflqj wkh frvwv ri d edqnlqj vhfwru edlorxw14<

Lq wklv vhfwlrq zh h{whqg wkh iudphzrun rxwolqhg deryh wr dgguhvv wkhvh vkruwfrplqjv1

Rxu �uvw vwhs lv wr lqwurgxfh qrqlqgh{hg jryhuqphqw oldelolwlhv1 Li wkhuh lv d vljql�fdqw vwrfn

ri rxwvwdqglqj jryhuqphqw oldelolwlhv dw wkh wlph ri d vshfxodwlyh dwwdfn/ wkhvh reoljdwlrqv

zloo glplqlvk lq ydoxh/ surylglqj d vrxufh ri uhyhqxh wr wkh jryhuqphqw153 Rxu vhfrqg vwhs

lv wr holplqdwh wkh dvvxpswlrq ri SSS1 Wklv zloo doorz iru ghyldwlrqv ehwzhhq wkh ehkdylru

ri wkh djjuhjdwh sulfh lqgh{ dqg wkh h{fkdqjh udwh lq wkh diwhupdwk ri d vshfxodwlyh dwwdfn1

Qrqlqgh{hg Jryhuqphqw Oldelolwlhv

Khuh zh h{whqg wkh prgho e| lqwurgxflqj grphvwlf erqgv/ �/ lvvxhg xqghu wkh �{hg

h{fkdqjh udwh uhjlph1 Lq sduwlfxodu/ zh dvvxph wkdw xqghu wkh �{hg h{fkdqjh udwh uhjlph

wkh jryhuqphqw lvvxhv 40shulrg erqgv wkdw sd| �| ' �n?| xqlwv ri orfdo fxuuhqf| dw wkh hqg

ri shulrg |n �1 Jlyhq ulvn qhxwudo lqyhvwruv/ wkh orfdo fxuuhqf| sulfh ri rqh ri wkhvh erqgv/

dw wlph |/ lv 4 xqlw ri orfdo fxuuhqf|1

4<Vhh Exuqvlgh/ Hlfkhqedxp dqg Uhehor +5334e/f, iru glvfxvvlrqv ri uhohydqw idfwv derxw wkh Dvldq fulvlv1
Zh vkrxog srlqw rxw wkdw zh gr qrw wklqn ri wkh prgho lq wklv sdshu dv d prgho ri wkh Dvldq fulvlv/ shu vh1

53E| dvvxplqj wkdw wkhuh lv d vwrfn ri qrplqdo ghew/ rxu dqdo|vlv ehfrphv frqvlvwhqw zlwk zrun rq wkh
�vfdo wkhru| e| Frfkudqh +5333,/ Vlpv +4<<7, dqg Zrrgirug +4<<8,1 Dssolfdwlrqv wr rshq hfrqrp| prghov
lqfoxgh Fruvhwwl dqg Pdfnrzldn +5333,/ Gdqlho +5333, dqg Gxsru +5333,1
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Ohw �| eh wkh hqg0ri0shulrg | vwrfn ri wkhvh qrplqdo erqgv1 Zh zloo dvvxph wkdw wkh

jryhuqphqw qhw dvvhw srvlwlrq dw wkh hqg ri shulrg | lv jlyhq e| s| ' �K| � �|*7|/ zkhuh K|

lv jryhuqphqw qhw groodu0ghqrplqdwhg ghew1

Iurp +418, zh kdyh

�|3� ' � U ' � n o n ^
�
7(*7U � �

�
iru | � A 1 Khqfh/ iru | 	 A / wkh jryhuqphqw*v  rz exgjhw frqvwudlqw lv

K| n�|*7
U ' -K|3� n� U�|3�*7

U n _� +515,

Zh dvvxph wkdw iru doo | 	 A / K| ' 7K dqg �| ' 7�/ vr wkdw

_ ' �E-� ��7K�
�
�U � �

�
7�*7U � +516,

Zh dvvxph wkdw iru | � A / wkh jryhuqphqw lvvxhv rqo| uhdo ghew1 Wklv lv dq lqqrfxrxv

dvvxpswlrq lq wkdw iru | � A / wkhuh lv qr uhpdlqlqj xqfhuwdlqw|1 Wkh jryhuqphqw*v  rz

exgjhw frqvwudlqw iru | ' A lv jlyhq e|

KA ' -7Kn
�U 7�

7(
n �n K� E� � ��

�W

7(
n _A � +517,

Iru | : A wkh jryhuqphqw*v exgjhw frqvwudlqw/ dv ehiruh/ lv

K| ' -K|3� � E� � ���W*7( n _|� +518,

Li zh lwhudwh rq +518, dqg frpelqh lw zlwk +517, zh jhw

-7Kn
�U 7�

7(
n �n K '

-

-� �
E� � ��

�W

7(
�

"[
�'f

-3�_An�

Ohwwlqj { '
S"

�'f-
3�E_� _An��/ dv ehiruh/ xvlqj +516,/ dqg vxevwlwxwlqj lq wkh h{suhvvlrq

wklv fdq eh uhzulwwhq dv

�nK�{ '
-

-� �
E� � ��wt i Td�#Eon � � ��o*� n

�
-

-� �

�U � �

� U

7(

7U
� �

�
� U 7�

7(
� +519,

Jlyhq wkdw �U : -/ dqg 7( : 7U / wkh odvw whup/ zklfk uhsuhvhqwv qhw uhyhqxh iurp wkh

gh dwlrq ri qrplqdo ghew/ lv vwulfwo| srvlwlyh1

Wr h{dplqh wkh lpsdfw ri qrplqdo ghew rq htxloleulxp rxwfrphv/ zh ohdyh rxu sdudphwhuv

rwkhu wkdq 7� xqfkdqjhg1 Xvlqj +414;, dqg +519,/ dqg jlyhq d ydoxh ri ^/ zh frpsxwh wkh

htxloleulxp ydoxhv ri 7(*7U dqg � iru wkh fdvh zkhuh 7� ' f�wklv lv rxu ehqfkpdun fdvh1
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Wkhq zh frpsxwh wkh htxloleulxp ydoxhv ri 7(*7U dqg � iru wkh fdvh zkhuh 7� : f��/ ru 63

shufhqw ri JGS1

Rxu uhvxowv duh vxppdul}hg lq Iljxuh 61 Lq htxloleuld zkhuh wkh suredelolw| ri d vshfxod0

wlyh dwwdfn djdlqvw wkh fxuuhqf| lv vpdoo +ohvv wkdq 43 shufhqw,/ wkh gh dwlrq ri qrplqdo ghew

eulqjv lq ehwzhhq 6 dqg 9 shufhqw ri JGS1 Frpsduhg wr wkh prgho zlwkrxw qrplqdo ghew/

lq dwlrq lv frqvlghudeo| orzhu/ erwk lq wkh shulrg ri wkh dwwdfn/ dqg lq vxevhtxhqw shulrgv1

Lq orz suredelolw| dwwdfnv/ 7(*7U lv orzhu e| derxw 8 wr 9 shufhqwdjh srlqwv/ zkloh vwhdg|

vwdwh lq dwlrq/ �/ lv orzhu e| ehwzhhq 5 dqg 7 shufhqwdjh srlqwv1 Prvw +ehwzhhq 98 dqg ;3

shufhqw, ri wkh jryhuqphqw*v qhz uhyhqxh vwloo frphv iurp vhljqrudjh dqg/ ri frxuvh/ zh vwloo

kdyh wkh sureohp wkdw sxufkdvlqj srzhu sdulw| krogv1

Rxu h{dpsoh lv rqo| ydolg iru wkh fdvh zkhuh wkhuh lv rqh shulrg ghew1 Lq Exuqvlgh/

Hlfkhqedxp dqg Uhehor +5334d, zh h{dplqh d gl�huhqw prgho/ dqg frqvlghu wkh fdvh zkhuh

suh0h{lvwlqj qrplqdo ghew lv lq wkh irup ri qrplqdo frqvrov1 Lq wklv fdvh/ ghew gh dwlrq fdq

eh dq pruh vljql�fdqw vrxufh ri uhyhqxh wr wkh jryhuqphqw/ ehfdxvh lw odvwv iru pruh wkdq

rqh shulrg1 Reylrxvo|/ khuh/ zh frxog jhw pruh edqj0iru0wkh0exfn li zh kdg pxowl0shulrg

ghew1

Ghyldwlrqv iurp Sxufkdvlqj Srzhu Sdulw|

Vr idu zh kdyh rqo| frqvlghuhg prghov lq zklfk SSS krogv1 Khuh zh zloo frqvlghu

ghyldwlrqv iurp SSS1 Wr gr wklv zh zloo lqwurgxfh qrqwudghg jrrgv lqwr wkh dqdo|vlv1 Wklv

zloo kdyh 6 h�hfwv zklfk zh zloo dqdo|}h lqfuhphqwdoo|1 Iluvw/ zh zloo dvvxph wkdw qrqwudghg

jrrgv sulfhv gr qrw uhvsrqg lpphgldwho| wr dq| pryhphqw lq wkh h{fkdqjh udwh1 Lq rwkhu

zrugv/ lq shulrg A zh zloo dvvxph wkdw qrqwudghg jrrgv sulfhv uhpdlq dw wkhlu suh0fulvlv

ohyhov1 Rq wkh rwkhu kdqg/ iru | : A zh zloo dvvxph wkdw qrqwudghg jrrgv sulfhv lqfuhdvh dw

wkh vdph udwh dv wudghg jrrgv sulfhv1 Wklv/ lq dqg ri lwvhoi/ zloo doorz xv wr fdswxuh ghyldwlrqv

ehwzhhq pryhphqwv lq orfdo sulfhv dqg wkh h{fkdqjh udwh1 Vhfrqg/ zh zloo doorz iru lpsolflw

�vfdo uhirupv wkdw rffxu zkhq wkh jryhuqphqw kdv vshqglqj frpplwphqwv wkdw duh qrw

ghqrplqdwhg lq grooduv/ exw duh frpplwphqwv wr txdqwlwlhv ri wudgdeoh dqg qrqwudgdeoh

jrrgv1 Wklug/ zh zloo lqwurgxfh glvwulexwlrq frvwv iru wudgdeoh jrrgv1
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Qrqwudgdeoh Jrrgv

Lq wkh suhvhqfh ri qrqwudgdeoh jrrgv zh ohw wkh frqvxphu sulfh lqgh{ +FSL,�wkh uhohydqw

sulfh lqgh{ iru prqh| ghpdqg�eh jlyhq e|=

�| ' E� A
| �

/E��
| ��3/c +51:,

zkhuh ��
| lv wkh sulfh ri qrqwudgdeoh jrrgv/ � A

| lv wkh sulfh ri wudgdeoh jrrgv dqg f 	 / 	 �1

Zh lqlwldoo| pdlqwdlq wkh dvvxpswlrq ri SSS iru wudgdeoh jrrgv/ vr wkdw � A
| ' 7| iru doo |1

Zh dvvxph wkdw xqghu wkh �{hg h{fkdqjh udwh uhjlph �| ' ��
| ' � A

| ' 7U 1 Ixuwkhupruh/

zh dvvxph wkdw ��
A ' 7U / wkdw lv/ qrqwudgdeoh jrrgv sulfhv gr qrw ulvh lq wkh shulrg lq zklfk

wkh vshfxodwlyh dwwdfn wdnhv sodfh1 Iru | : A / zh dvvxph wkdw doo sulfhv vkduh wkh frpprq

lq dwlrq udwh/ �1

Wr frqvlghu wkh h�hfw ri wkhvh dvvxpswlrqv rq rxu prgho zh prgli| wkh dqdo|vlv ri wkh

suhylrxv vhfwlrq1 Iluvw/ zh pxvw prgli| wkh irupxodv iru qrplqdo lqwhuhvw udwhv wr dffrxqw

iru wkh qhz gh�qlwlrq ri �|1 Xqghu wkh �{hg h{fkdqjh udwh uhjlph/ wkh sulfh ohyho lv jlyhq

e| �| ' 7U 1 Wkxv/ wkhuh lv suredelolw| �� ^ wkdw wkh sulfh ohyho zloo uhpdlq dw wkdw ohyho lq

wkh qh{w shulrg/ l1h1 �|n� ' 7U 1 Rq wkh rwkhu kdqg/ wkhuh lv d suredelolw| ^ wkdw wudgdeohv

sulfhv zloo mxps wr 7(/ zkloh qrqwudgdeohv sulfhv zloo uhpdlq dw wkh ohyho 7U iru rqh pruh

shulrg/ lpso|lqj �|n� ' E7(�/E7U��3/ ' E7(*7U�/7U 1 Vr h{shfwhg lq dwlrq iru | 	 A lv

.|�|n� � �|

�|

' E�� ^� n ^E7(*7U�/ � � ' ^dE7(*7U�/ � �o�

Dv ehiruh/ h{shfwhg lq dwlrq iru | � A / lv vlpso| jlyhq e| �1

Vr

�| '

�
7U iru | 	 A
�|3A E7(*7U�/7U iru | � Ac

+51;,

dqg

?| '

�
o n ^dE7(*7U�/ � �o iru | 	 A
o n � � � iru | � A�

+51<,

Xqghu wkh �{hg h{fkdqjh udwh uhjlph/ wkh ghpdqg iru prqh| edodqfhv zrxog eh jlyhq e|

�U ' wt 7U i T
�
�#

�
o n ^dE7(*7U�/ � �o

��
+5143,

zkhuhdv/ xqghu wkh  rdwlqj h{fkdqjh udwh uhjlph/ wkh ghpdqg iru qrplqdo edodqfhv lv

�| ' wt �|3A E7(*7U�/7U i Td�#Eo n � � ��o� +5144,
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Zh vwloo kdyh wkh prqh| vxsso| uxoh �7
| ' �|3An�E�U � �7U�1 Frpelqlqj wklv zlwk +5143,

dqg +5144, zh jhw d prgl�hg yhuvlrq ri wkh htxloleulxp frqglwlrq +414;,=

wt i T
�
�#

�
o n ^dE7(*7U�/ � �o

��
' �n wt E7(*7U�/ i Td�#Eo n � � ��o*�� +5145,

Iru wkh jryhuqphqw exgjhw frqvwudlqw/ zkhuh zh gr rxu dffrxqwlqj lq grooduv/ zh qrz

rewdlq

�n K�{ '
-

-� �
E� � ��wt

�
7(

7U

�/3�

i Td�#Eo n � � ��o*� n�
-

-� �

�U � �

� U

7(

7U
� �

�
� U 7�

7(
� +5146,

zkhuh � U ' � n o n ^dE7(*7U�/ � �o1 Zh dvvxph wkdw pryhphqwv lq wkh uhdo h{fkdqjh udwh

kdyh qr lpsolflw lpsdfw rq wkh jryhuqphqw*v groodu exgjhw gh�flw/ _|1

Wr vhh wkh lpsdfw ri wkhvh fkdqjhv zh uhshdw wkh dqdo|vlv ri wkh suhylrxv vhfwlrq zlwk

7� ' f�� dqg vhw / ' f�D1 Zh �qg wkdw dffrxqwlqj iru qrqwudgdeoh jrrgv lq wklv zd| kdv

d vljql�fdqw lpsdfw rqh dvshfw ri wkh htxloleulxp/ dv looxvwudwhg lq Iljxuh 71 Iru vpdoo

suredelolw| vshfxodwlyh dwwdfnv/ wkh dprxqw ri fxuuhqf| ghsuhfldwlrq gxulqj wkh vshfxodwlyh

dwwdfn lv kljkhu e| derxw 43 shufhqwdjh srlqwv/ zkloh wkhuh lv doprvw qr lpsdfw rq wkh

lq dwlrq udwh1 Erwk wkh lpphgldwh lq dwlrq udwh dqg wkh vwhdg| vwdwh lq dwlrq udwh idoo e|

vpdoo dprxqwv1 Iru vpdoo suredelolw| vshfxodwlyh dwwdfn htxloleuld/ wkh dprxqw ri uhyhqxh

udlvhg yld vhljqrudjh ghfolqhv wr ehwzhhq 46 dqg 48 shufhqw ri JGS/ dv frpsduhg wr ehwzhhq

47 dqg 4: shufhqw ri JGS zlwk SSS kroglqj/ dqg ryhu 53 shufhqw ri JGS/ lq wkh devhqfh

ri qrplqdo ghew1

Vr/ ryhudoo wkhuh lv olwwoh fkdqjh lq wkh dprxqw ri lq dwlrq lqgxfhg e| wkh fxuuhqf| fulvlv1

Rq wkh rwkhu kdqg/ wkhuh lv qrz d odujh zhgjh ehwzhhq lq dwlrq dqg ghsuhfldwlrq lq wkh |hdu

ri wkh fulvlv1 Zh kdyh vlpsol�hg wkh dqdo|vlv e| dvvxplqj wkdw wklv zhgjh rqo| odvwv iru rqh

|hdu1 Ri frxuvh/ zh frxog kdyh frqvlghuhg rwkhu h{dpsohv lq zklfk sulfhv zhuh vwlfn| iru

orqjhu wkdq d |hdu1

Lpsolflw Ilvfdo Uhirupv

Vxssrvh wkdw xqghu wkh �{hg h{fkdqjh udwh/ wkh jryhuqphqw*v uhdo sulpdu| gh�flw/ _/ lv

wkh uhvxow ri wkh iroorzlqj vshqglqj dqg uhyhqxh rshudwlrqv e| wkh jryhuqphqw1

41 Vshqglqj rq wudgdeoh dqg qrqwudgdeoh jrrgv ghqrwhg e| � A
| %

A
| dqg ��

| %�| / uhvshf0

wlyho|1

53



51 Wd{dwlrq ri hfrqrplf dfwlylw| |lhogv uhyhqxhv htxdo wr � A
| �

A
| dqg ��

| ��| / uhvshfwlyho|/

iurp wudgdeohv dqg qrqwudgdeohv1 Khuh zh fdq wklqn ri �A| dv ehlqj wkh surgxfw ri d wd{ udwh

rq wudgdeohv dfwlylw| wlphv wudgdeohv dfwlylw|1

Vxssrvh wkdw %A| ' %A / %�| ' %� / �A| ' �A dqg ��| ' �� iru doo |/ vr wkdw lq wkh �{hg

h{fkdqjh udwh uhjlph/ wkh groodu ydoxh ri wkh jryhuqphqw*v sulpdu| gh�flw lv

_ ' %A n %� � �A � �� �

Qrz frqvlghu _| iru | � A 1 Qrwlfh wkdw lw zloo eh jlyhq e|

_| ' %A n
��
|

7|
%� � �A �

��
|

7|
�� ' _n

�
��
|

7|
� �

�
E%� � ����

Li wkh jryhuqphqw*v lqlwldo vshqglqj rq qrqwudgdeohv lv juhdwhu wkdq lwv uhyhqxh ghulyhg iurp

wd{lqj wkhp/ wkhq ehfdxvh ri ghyldwlrqv iurp SSS/ wkh jryhuqphqw zloo ehqh�w iurp dq

lpsolflw �vfdo uhirup= _| zloo eh orzhu wkdq _ dv orqj dv ��
| 	 7|1

Lq rughu wr phdvxuh wkh lpsdfw ri lpsolflw �vfdo uhirupv rq rxu htxloleulxp/ zh gr qrw

qhhg wr fkdqjh +5145, iurp wkh suhylrxv vhfwlrq1 Zh qhhg wr fkdqjh +5146, e| qrwlqj wkdw {

qr orqjhu uhsuhvhqwv h{solflw �vfdo uhirupv1 Lq idfw/ zh zloo dvvxph wkdw wkhuh duh qr h{solflw

�vfdo uhirupv/ dqg wkdw

{ '
"[
�'f

-3�

�
��

��
|

7|

�
E%� � ��� +5147,

Jlyhq wkdw ��
| ' 7U�|3A dqg 7| ' 7(�|3A iru | � A / wklv phdqv { '

�
�� 7U*7(

�
E%� �

�� �-*E-� ��1

Zh looxvwudwh wkh h�hfwv ri wklv prgl�fdwlrq wr rxu prgho e| dvvxplqj wkdw %� � �� '

f�f2> wkdw lv/ wkh jryhuqphqw*v vshqglqj rq qrqwudgdeohv h{fhhgv lwv uhyhqxh iurp qrqwudg0

deohv e| 5 shufhqw ri JGS1Zh pdlqwdlq wkh dvvxpswlrqv ri wkh suhylrxv vxevhfwlrq uhjduglqj

wkh uhvw ri wkh prgho*v sdudphwhuv1 Wkh frpsxwhg htxloleuld duh looxvwudwhg lq Iljxuh 81 Wkh

uhvxowv duh txlwh vwulnlqj1 Lq wkh shulrg ri wkh vshfxodwlyh dwwdfn/ iru htxloleuld zlwk orz

suredelolwlhv ri d vshfxodwlyh dwwdfn +^ � f��,/ lq dwlrq lv qrz derxw 8 shufhqw dqg lq wkh

vwhdg| vwdwh lw lv ehwzhhq 9 dqg : shufhqw/ dv rssrvhg wr derxw 43 shufhqw lq erwk fdvhv iru

rxu suhylrxv h{dpsoh1 Rq wkh rwkhu kdqg/ zh qrz kdyh ohvv ghsuhfldwlrq ri wkh h{fkdqjh udwh

gxulqj wkh vshfxodwlyh dwwdfn wkdq ehiruh/ dw derxw ehwzhhq < dqg 45 shufhqw dv rssrvhg

wr durxqg 48 wr 53 shufhqw lq wkh suhylrxv h{dpsoh1 Vwloo/ wkhuh lv vwloo vxevwdqwldoo| pruh

ghsuhfldwlrq wkdq lq dwlrq1
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Zh dovr vhh wkdw wkhuh lv d vljql�fdqw uhgxfwlrq lq wkh lpsruwdqfh ri vhljqrudjh1 Lw

qrz dffrxqwv iru qhz uhyhqxhv ri derxw 44 wr 45 shufhqw ri JGS1 Ghew gh dwlrq ehfrphv

vrphzkdw ohvv lpsruwdqw/ dffrxqwlqj iru ehwzhhq 7 dqg 9 shufhqw ri JGS/ dqg lpsolflw �vfdo

uhirupv pdnh xs wkh uhvw ri wkh qhz uhyhqxh dw durxqg 7 wr 8 shufhqw ri JGS1

Glvwulexwlrq Frvwv

Zh fdq lqgxfh d odujhu zhgjh ehwzhhq lq dwlrq dqg ghsuhfldwlrq li zh doorz wkh orfdo

uhwdlo sulfh ri d wudgdeoh jrrg wr ghyldwh iurp wkh sulfh lpsolhg e| SSS1 Rqh zd| wr gr

wklv lv wr lqwurgxfh glvwulexwlrq frvwv lq wkh wudgdeoh jrrgv vhfwru/ dv lq Exuvwhlq/ Qhyhv dqg

Uhehor +5333,1 Zh dvvxph wkdw B xqlwv ri qrqwudgdeohv duh uhtxluhg wr glvwulexwh wudgdeoh

jrrgv1 Dv lq wkhlu sdshu zh dvvxph wkdw SSS krogv iru wkh lpsruw sulfhv exw qrw iru wkh

uhwdlo sulfhv ri wudgdeoh jrrgv1 Wklv dvvxpswlrq lpsolhv wkdw � A
| ' 7| n B��

| / dqg wkdw wkh

FSL lv jlyhq e|=

�| ' E7| n B��
| �/E��

| ��3/1

Dv lq suhylrxv vhfwlrqv/ zh frqwlqxh wr dvvxph wkdw ��
| ' 7U�|3A iru | � A 1 Zh pxvw

prgli| erwk ri rxu htxloleulxp frqglwlrqv wr wdnh dffrxqw ri wklv fkdqjh wr wkh prgho1

Xqghu wkh �{hg h{fkdqjh udwh uhjlph/ wkh sulfh ohyho lv jlyhq e| �| ' 7UE� n B�/1 Wkxv/

wkhuh lv suredelolw| � � ^ wkdw wkh sulfh ohyho zloo uhpdlq dw wkdw ohyho lq wkh qh{w shulrg/

l1h1 �|n� ' 7UE� n B�/1 Rq wkh rwkhu kdqg/ wkhuh lv d suredelolw| ^ wkdw wudgdeohv sulfhv zloo

mxps wr 7(n B7U / zkloh qrqwudgdeohv sulfhv zloo uhpdlq dw wkh ohyho 7U iru rqh pruh shulrg/

lpso|lqj �|n� ' E7( n B7U�/E7U��3/ ' E7(*7U n B�/7U 1 Vr h{shfwhg lq dwlrq iru | 	 A lv

.|�|n� � �|

�|
' ^

��
7(*7U n B

� n B

�/

� �

�
�

Dv ehiruh/ h{shfwhg lq dwlrq iru | � A / lv vlpso| jlyhq e| �1

Vr

�| '

�
7UE� n B�/ iru | 	 A
�|3A E7(*7U n B�/7U iru | � Ac

+5148,

dqg

?| '

+
o n ^

k�
7(*7UnB

�nB

�/

� �
l

iru | 	 A

o n � � � iru | � A�
+5149,

Xqghu wkh �{hg h{fkdqjh udwh uhjlph/ wkh ghpdqg iru prqh| edodqfhv zrxog eh jlyhq e|

�U ' wt 7UE� n B�/ i T

�
�#

�
o n ^

��
7(*7U n B

� n B

�/

� �

���
+514:,

55



zkhuhdv/ xqghu wkh  rdwlqj h{fkdqjh udwh uhjlph/ wkh ghpdqg iru qrplqdo edodqfhv lv

�| ' wt �|3A E7(*7U n B�/7U i Td�#Eo n � � ��o� +514;,

Zh vwloo kdyh wkh prqh| vxsso| uxoh �7
| ' �|3An�E�U � �7U�1 Frpelqlqj wklv zlwk +514:,

dqg +514;, zh jhw d prgl�hg yhuvlrq ri wkh htxloleulxp frqglwlrq +414;,=

wt E�nB�/ i T

�
�#

�
o n ^

��
7(*7U n B

� n B

�/

� �

���
' �nwt E7(*7UnB�/ i Td�#Eon����o*��

+514<,

Iru wkh jryhuqphqw exgjhw frqvwudlqw/ zkhuh zh gr rxu dffrxqwlqj lq grooduv/ zh qrz

rewdlq

�n K '
-

-� �
E� � ��wt

�
7(

7U
n B

�/
7U

7(
i Td�#Eo n � � ��o*� n

�
-

-� �

�U � �

�U

7(

7U
� �

�
�U 7�

7(
n

"[
�'f

-3�E_� _An���

zkhuh � U ' �n on ^idE7(*7U n B�*E�n B�o/� �j1 Wr hydoxdwh { '
S"

�'f-
3�E_�_An��/ zh

dvvxph wkdw wkh jryhuqphqw*v wudqvdfwlrqv lqyroylqj wudgdeohv rffxu dw wkh zkrohvdoh ohyho/

vr wkdw wkh uhohydqw sulfh ri wudgdeohv iru wkh jryhuqphqw lv 7|1 Wklv lpsolhv wkdw

_| ' %A � �A n
��
|

7|
E%� � �� �

dv lq wkh suhylrxv vhfwlrq1 Khqfh zh fdq frqwlqxh wr xvh wkh h{suhvvlrq +5147, iru {1

Lq Iljxuh 9 zh glvsod| htxloleuld wkdw uhvxow iurp dvvxplqj B ' �154 Rwkhu wkdq wklv

fkdqjh/ zh pdlqwdlq wkh dvvxpswlrqv ri wkh suhylrxv vxevhfwlrq1 Rqfh djdlq/ zh zloo irfxv rq

htxloleuld zlwk vpdoo suredelolwlhv ri vshfxodwlyh dwwdfnv1 Qrz zh vhh vxevwdqwldo gl�huhqfhv

ehwzhhq ghsuhfldwlrq dqg lq dwlrq1 Lq wkh shulrg ri wkh vshfxodwlyh dwwdfn/ wkh fxuuhqf|

ghsuhfldwhv e| 45 wr 48 shufhqw/ zkloh lq dwlrq lv ehwzhhq 6 dqg 7 shufhqw1 Vwhdg| vwdwh

lq dwlrq lv dovr rqo| durxqg 7 shufhqw1 Vr zkloh wkh jryhuqphqw lqgxfhv wkh fxuuhqf| fulvlv/

lq d vhqvh/ e| sulqwlqj pruh prqh|/ lw grhv qrw qhhg wr sulqw qhduo| dv pxfk prqh| ru

jhqhudwh qhduo| dv pxfk lq dwlrq dv lq rxu suhylrxv h{dpsohv1 Vhljqrudjh qrz dffrxqwv

iru derxw kdoi wkh qhz uhyhqxh wkh jryhuqphqw qhhgv wr �qdqfh wkh edqnlqj vhfwru edlorxw1

Ghew gh dwlrq dqg lpsolflw �vfdo uhirupv dffrxqw iru urxjko| htxdo vkduhv ri wkh uhvw1

54Wklv ydoxh ri � lv frqvlvwhqw zlwk wkh hylghqfh suhvhqwhg lq Exuvwhlq/ Qhyhv dqg Uhehor +5333,1
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61 Frqfoxvlrqv

Lq wklv sdshu zh kdyh h{soruhg wzr dvshfwv ri fulvhv gulyhq e| djhqwv* vhoi0ixo�oolqj h{shfwd0

wlrqv ri d ghydoxdwlrq1 Iluvw/ zh kdyh vkrzq wkdw d fulvlv ri d jlyhq pdjqlwxgh/ dv phdvxuhg

e| wkh dprxqw ri ghsuhfldwlrq ri wkh fxuuhqf|/ lv pruh olnho| lq htxloleulxp/ li wkh jryhuqphqw

kdv lvvxhg jxdudqwhhv wr wkh fuhglwruv ri edqnv1 Wklv lv ehfdxvh wkh vl}h ri d ghsuhfldwlrq lv

gulyhq e| wkh pdjqlwxgh ri wkh �vfdo frvwv dvvrfldwhg zlwk d fulvlv�wkh odujhu wkhvh frvwv/ wkh

odujhu wkh ghsuhfldwlrq1 Zh kdyh vhhq wkdw zkhq jxdudqwhhv duh qrw lvvxhg wr edqn fuhglwruv/

edqnv zloo fkrrvh pruh fdxwlrxv sruwirolrv dqg zloo qrw idlo frqglwlrqdo rq d ghydoxdwlrq1

Wklv uhgxfhv wkh �vfdo frvw ri d fxuuhqf| fulvlv/ dqg pdnhv d fulvlv ri d jlyhq pdjqlwxgh

ohvv olnho|1 Lpsruwdqwo|/ lq rxu qxphulfdo h{dpsohv/ zh irxqg wkdw devhqw d edqnlqj vhfwru

edlorxw/ vshfxodwlyh dwwdfnv frxog qrw rffxu zlwk srvlwlyh suredelolw|1

Vhfrqg/ zh kdyh vkrzq wkdw wkh fulvhv gulyhq e| wkh jryhuqphqw*v qhhg wr uhvruw wr

vhljqrudjh0olnh uhyhqxh/ gr qrw kdyh wr eh dvvrfldwhg zlwk udpsdqw lq dwlrq/ dqg wkh udslg

sulqwlqj ri prqh|1 Zkhq wkh jryhuqphqw kdv qrplqdo oldelolwlhv/ zkhq lwv vshqglqj lv pruh

vnhzhg wrzdugv qrqwudgdeohv wkdq lwv uhyhqxh/ zkhq qrqwudgdeohv sulfhv duh whpsrudulo|

vwlfn|/ dqg zkhq wkhuh duh glvwulexwlrq frvwv dvvrfldwhg zlwk orfdoo| sxufkdvhg wudgdeohv/

odujh ghsuhfldwlrqv fdq eh dvvrfldwhg zlwk uhodwlyho| vpdoo lq dwlrq udwhv/ dqg uhodwlyho|

vorz prqh| jurzwk udwhv1 Ghew gh dwlrq dqg lpsolflw �vfdo uhirupv fdq sd| iru vxevwdqwldo

sruwlrqv ri wkh �vfdo frvwv dvvrfldwhg zlwk d fulvlv1

Wkh prgho zh xvhg lq rxu dqdo|vlv zdv yhu| vw|ol}hg dqg zh glg qrw h{soruh wkh ixoo udqjh

ri htxloleuld wkdw duh srvvleoh zlwklq wklv iudphzrun1 Lq sduwlfxodu/ zh dvvxphg wkdw sulfhv

zhuh vwlfn| iru rqo| rqh shulrg/ dqg wkdw srvw0fulvlv prqh| jurzwk zdv frqvwdqw1 Qhlwkhu ri

wkhvh dvvxpswlrqv zdv qhfhvvdu|/ dqg zh pljkw kdyh irxqg ulfkhu uhvxowv kdg zh h{soruhg

wkh prgho pruh jhqhudoo|1 Ixuwkhupruh/ zh rqo| frqvlghuhg fulvhv gulyhq e| djhqwv* vhoi0

ixo�oolqj h{shfwdwlrqv1 Zh glg qrw lqfoxgh wkh srvvleoh h�hfwv ri uhdo xqfhuwdlqw|1 Zh lqwhqg

wr sxuvxh wkhvh lvvxhv lq vxevhtxhqw zrun1
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71 Dsshqgl{

Wkh h{suhvvlrq iru wkh suhvhqw ydoxh ri vhljqrudjh lq +BB, lv

-

-� �
E� � ��wt i Td�#Eo n � � ��o*�� +714,

Wr nqrz zkdw wkh pd{lpdo ydoxh ri vhljqrudjh lv/ lw lv xvhixo wr pd{lpl}h wkh h{suhvvlrq lq

+714, zlwk uhvshfw wr �1 Wklv lv htxlydohqw wr �qglqj wkh ydoxh ri � wkdw pd{lpl}hv

sE�� ' E�� �3�� i TE�#���

Khuh/ zh qrwh wkdw sE�� ' f/ sE�� : f iru � : � dqg *�4�<" sE�� ' f1 Dovr/ sE�� lv

frqwlqxrxv dqg gl�huhqwldeoh iru � � �1 Zh dovr kdyh

s �E�� ' E�32 n #�3� � #� i TE�#���

Wkhuh lv d xqltxh srlqw 7� � � dw zklfk s �E�� ' f1 Wklv lv

7� '
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2
n

�

2

s
� n e*# : ��

Jlyhq wkh rwkhu surshuwlhv zh kdyh olvwhg iru wkh ixqfwlrq s / wklv phdqv 7� lv d joredo pd{lpxp

ri s lq wkh vhw d�c4�1 Wkhuhiruh/ 7� dovr pd{lpl}hv +714,1

5;



29

FIGURE 1

BELIEFS AND THE PATH OF THE EXCHANGE RATE
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FIGURE 2

THE PROBABILITY OF A SPECULATIVE ATTACK IN THE BENCHMARK MODEL
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FIGURE 3

The Effects of Nominal Debt Deflation

Notes: The solid lines represent equilibria of our benchmark model, with B = 0.  The
dotted lines represent equilibria of our model allowing for nominal debt, with B = 0.3.
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FIGURE 4

DEVIATIONS FROM PPP: NONTRADABLES PRICES ARE STICKY FOR ONE PERIOD

Notes: The solid lines represent equilibria of our model allowing for nominal debt, with B
= 0.3.  The dotted lines represent equilibria of the same model in which nontradables
prices are sticky for one period.
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FIGURE 5

STICKY NONTRADABLES PRICES AND IMPLICIT FISCAL REFORMS

Notes: The solid lines represent equilibria of our model allowing for nominal debt and
sticky nontradables prices, with B = 0.3, ω = 0.5.  The dotted lines represent equilibria of
the same model with the added feature of implicit fiscal reforms.  The difference between
the government’s spending on and revenue from nontradables is set at 2 percent of GDP,
i.e. xN − τN = 0.02.

1 1.05 1.1 1.15 1.2 1.25
0

0.2

0.4

0.6

0.8

1

SD/SI

q

1 1.05 1.1 1.15
0

0.2

0.4

0.6

0.8

1

Period 1 Gross Inflation

q

1.04 1.06 1.08 1.1 1.12
0

0.2

0.4

0.6

0.8

1

q

0.08 0.1 0.12 0.14 0.16
0

0.2

0.4

0.6

0.8

1

Seignorage

q

0.02 0.04 0.06 0.08 0.1 0.12
0

0.2

0.4

0.6

0.8

1

Debt Deflation

q

-0.02 0 0.02 0.04 0.06
0

0.2

0.4

0.6

0.8

1

Implicit Fiscal Reform

q



34

FIGURE 6

DISTRIBUTION COSTS FOR TRADABLES GOODS

Notes: The solid lines represent equilibria of our model allowing for nominal debt, sticky
nontradables prices, and implicit fiscal reforms with B = 0.3, ω = 0.5, xN − τN = 0.02.  The
dotted lines represent equilibria of the same model with the added feature of distribution
costs with δ = 1.
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