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Abstract 
 

This paper analyzes optimal monetary policy in a two-country model with 
asymmetric shocks. Agents insure against risk through the exchange of Arrow-
Debreu securities. Although central banks commit to the policy that maximizes 
domestic welfare, this does not lead to price stability. In an attempt to improve 
their country’s terms of trade of securities, central banks may choose an 
inflationary policy rule in good states. If both central banks do so, the effects on 
the terms of trade wash out, leaving both countries worse off. Countries facing 
asymmetric shocks may therefore gain from monetary cooperation. 
 
JEL Classification: E5, F3, F42. 
Keywords: asymmetric shocks, risk sharing, monetary cooperation, terms of 
trade, security markets. 
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Pxqghoo*v wkhru| ri rswlpxp fxuuhqf| duhdv kdv grplqdwhg wkh vfkroduo| ghedwh rq prq0

hwdu| xqlrqv vlqfh lwv sxeolfdwlrq iruw| |hduv djr +Pxqghoo/ 4<94,1 Lwv uxoh0ri0wkxpe vd|v

wkdw frxqwulhv vkrxog nhhs vhsdudwh fxuuhqflhv li wkh| idfh dv|pphwulf vkrfnv dqg oderu

lv lppreloh dfurvv erughuv1 Li rqh frxqwu| lv lq d errp dqg wkh rwkhu lq d uhfhvvlrq/ d

frpprq prqhwdu| srolf| lv xqdeoh wr uhdfw dghtxdwho|1 Wkh idloxuh ri wkh hxur }rqh wr

sdvv wkh Pxqghoo whvw kdv ohg wr zlghvsuhdg vnhswlflvp derxw wkh survshfwv ri Hxurshdq

Prqhwdu| Xqlrq +Hlfkhqjuhhq/ 4<<:,1

Krzhyhu/ d ghfdgh diwhu klv fhoheudwhg 4<94 sdshu wkh vdph Pxqghoo pdgh d yhu|

gl�huhqw dujxphqw= frxqwulhv h{shulhqflqj dv|pphwulf vkrfnv frxog dfwxdoo| jdlq iurp

dgrswlqj d frpprq fxuuhqf| ehfdxvh ri lwv ehqh�fldo h�hfw rq lqwhuqdwlrqdo ulvn vkdulqj

+Pxqghoo/ 4<:6,1 Uhfhqwo|/ vhyhudo dxwkruv kdyh gudzq dwwhqwlrq wr wklv �odwwhu Pxqghoo�

+PfNlqqrq/ 5333/ 5334> Fklqj dqg Ghyhuhx{/ 5333d/ 5333e,1 Wkh| lqirupdoo| dujxh wkdw

li frxqwulhv krog fodlpv rq hdfk rwkhu*v fxuuhqflhv wr lqvxuh wkhpvhoyhv djdlqvw dv|pphwulf

vkrfnv/ fhqwudo edqnv zloo eh whpswhg wr lq dwh sulfhv zkhqhyhu wkrvh fodlpv duh uhghhphg1

Wklv pd| hqg xs mhrsdugl}lqj ulvn vkdulqj/ dqg lw pd| eh qhfhvvdu| wr dgrsw d frpprq

fxuuhqf| wr vroyh wkh sureohp1

Wkdw wkh whpswdwlrq wr fuhdwh vxusulvh lq dwlrq pd| eh vhoi0ghihdwlqj kdv ehhq zhoo

nqrzq vlqfh wkh vhplqdo zrun ri Eduur dqg Jrugrq +4<;6d/e,1 Li djhqwv xqghuvwdqg wkh

lqfhqwlyhv ri fhqwudo edqnv/ lq dwlrq fhdvhv wr frph dv d vxusulvh/ vr wkdw zh hqg xs zlwk

wkh zruvw ri wzr zruogv= lqfxuulqj wkh frvw ri lq dwlrq zlwkrxw ehqh�wlqj iurp lwv vxusulvh

h�hfw1 Rqo| li fhqwudo edqnv fdq fuhgleo| frpplw wr d srolf| uxoh fdq zh lpsuryh xsrq

wklv rxwfrph1 Lq wkh devhqfh ri frpplwphqw sureohpv/ wkh rswlpdo srolf| uxoh lq Eduur

dqg Jrugrq +4<;6d/e, zrxog suhvfuleh }hur lq dwlrq= vlqfh udwlrqdo h{shfwdwlrqv uhqghu

vxusulvh lq dwlrq lpsrvvleoh/ wkh ehvw fhqwudo edqnv fdq gr lv wr pdlqwdlq sulfh vwdelolw|1

Dsso|lqj wklv dujxphqw wr rxu sureohp/ zh pd| wklqn wkdw fuhgleoh frpplwphqw

frxog gr dzd| zlwk wkh whpswdwlrq ri fuhdwlqj lq dwlrq/ wkxv hqvxulqj wkh rswlpdo vroxwlrq

zlwkrxw wkh qhhg ri dgrswlqj d frpprq fxuuhqf|1 Frqwudu| wr wklv lqwxlwlrq/ rxu sdshu
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vxjjhvwv wkdw fuhgleoh frpplwphqw pd| qrw eh hqrxjk1 Dv zh zloo vkrz/ lq dwlrq pd|

lpsuryh d frxqwu|*v whupv ri wudgh lq wkh ulvn vkdulqj pdunhw/ vr wkdw wkh fhqwudo edqn

pd| rswlpdoo| frpplw wr fuhdwlqj lq dwlrq1 Ri frxuvh/ li erwk fhqwudo edqnv wu| wr glvwruw

uhodwlyh vhfxulw| sulfhv/ wkhlu dwwhpswv idlo/ ohdylqj hyhu|rqh zruvh r�1 Wklv lpsolhv wkdw

wkh Pxqghoo +4<:6, dujxphqw lq idyru ri prqhwdu| frrshudwlrq grhv qrw glvdsshdu zkhq

doorzlqj iru frpplwphqw ã od Eduur dqg Jrugrq +4<;6d/e,1

Wr xqghuvwdqg wkh lqwxlwlrq ehklqg wklv uhvxow/ zh eulh | od| rxw wkh phfkdqlfv

ri wkh prgho1 Frqvlghu wzr frxqwulhv zlwk shuihfwo| qhjdwlyho| fruuhodwhg vxsso| vkrfnv1

Ulvn vkdulqj kdsshqv wkurxjk wkh h{fkdqjh ri qrplqdo Duurz0Gheuhx vhfxulwlhv1 Frxqwulhv

kdyh vhsdudwh fxuuhqflhv dqg vhsdudwh fhqwudo edqnv1 Zkhq ghflglqj rq wkh rswlpdo ohyho

ri lq dwlrq/ fhqwudo edqnv zhljk r� frvwv dqg ehqh�wv1 Rq wkh rqh kdqg/ lq dwlrq uhgxfhv

zhoiduh gxh wr/ iru lqvwdqfh/ phqx frvwv ru lqh!flhqw jryhuqphqw vshqglqj1 Rq wkh rwkhu

kdqg/ lq dwlrq � li lw frphv dv d vxusulvh � lqfuhdvhv zhoiduh ehfdxvh lw orzhuv wkh uhdo

ydoxh ri qrplqdo sd|phqwv wr wkh rwkhu frxqwu|1 Doorzlqj iru udwlrqdo h{shfwdwlrqv vkrxog

gr dzd| zlwk wkh ehqh�wv ri lq dwlrq/ vlqfh qrplqdo frqwlqjhqw fodlpv ehfrph htxlydohqw

wr uhdo frqwlqjhqw fodlpv1 Vxuho| lq wkdw fdvh zh zrxog h{shfw fhqwudo edqnv wr vwlfn wr

sulfh vwdelolw|/ dv orqj dv wkh| kdyh wkh fdsdflw| wr frpplw1

Qrw qhfhvvdulo|1 Wkhuh lv d srwhqwldoo| lpsruwdqw vhfrqgdu| h�hfw zklfk pd| ryhu0

wxuq rxu suhylrxv dujxphqw= fhqwudo edqnv fdq xvh lq dwlrq wr d�hfw wkh whupv ri wudgh

ri Duurz0Gheuhx vhfxulwlhv1 Pruh sduwlfxoduo|/ fhqwudo edqnv pd| frpplw wr fuhdwlqj lq0

 dwlrq lq vwdwhv ri qdwxuh lq zklfk wkhlu frxqwu| lv d vxssolhu ri vhfxulwlhv1 Vlqfh lq dwlrq

orzhuv zhoiduh/ djhqwv ehfrph ohvv zloolqj wr vxsso| vhfxulwlhv/ fdxvlqj wkhlu sulfh wr jr xs1

Li wkh zhoiduh jdlq iurp dq lqfuhdvh lq wkh uhodwlyh sulfh lv hqrxjk wr frpshqvdwh iru wkh

zhoiduh orvv iurp lq dwlrq/ fhqwudo edqnv zloo rswlpdoo| fkrrvh wr fuhdwh lq dwlrq1

Jlyhq wkh v|pphwulf vhwxs/ erwk fhqwudo edqnv iroorz wklv vwudwhj|1 Dv d uhvxow/ wkh

fruuhvsrqglqj qrq0frrshudwlyh Qdvk htxloleulxp ohdyhv hyhu|rqh zruvh r� frpsduhg wr wkh

fdvh ri prqhwdu| vwdelolw|= wkh srvlwlyh h�hfw rq wkh whupv ri wudgh ri frqwlqjhqw fodlpv

zdvkhv rxw/ dqg zh duh ohiw zlwk wkh zhoiduh frvw ri srvlwlyh lq dwlrq1 Wr uhdfk wkh rswlpdo

rxwfrph/ vrph irup ri frrshudwlrq lv wkhuhiruh qhfhvvdu|1 Dv lv zhoo nqrzq/ frrshudwlrq
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frxog eh vxvwdlqhg lq d uhshdwhg jdph iudphzrun zlwkrxw wkh qhhg iru dq lqvwlwxwlrqdo ru

d irupdo duudqjhphqw1 Krzhyhu/ li iru zkdwhyhu uhdvrq wklv lv qrw srvvleoh/ d ixoo0 hgjhg

prqhwdu| xqlrq zlwk d frpprq fxuuhqf| pd| zhoo eh wkh dqvzhu1 Wklv vxjjhvwv wkdw/

frqwudu| wr frqyhqwlrqdo zlvgrp/ frxqwulhv idflqj dv|pphwulf vkrfnv pd| vwdqg wr jdlq

iurp dgrswlqj d frpprq fxuuhqf|1

Qrwh wkdw rxu prgho lv uhodwhg wr wkh olwhudwxuh rq prqhwdu| srolf| frruglqdwlrq +vhh

Shuvvrq dqg Wdehoolql/ 5333/ iru d vxuyh| dqg uhihuhqfhv,1 Wkh vwdqgdug wh{werrn h{dpsoh

lv wkh fdvh ri frpshwlwlyh ghydoxdwlrqv1 Lq wkh zdnh ri d qhjdwlyh ghpdqg vkrfn/ wkh fhqwudo

edqn ghydoxhv wkh fxuuhqf| wr lpsuryh wkh whupv ri wudgh= wklv vwdelol}hv ghpdqg dw wkh

frvw ri kljkhu lq dwlrq1 Krzhyhu/ li wkh frxqwu|*v wudglqj sduwqhu dovr idfhv d qhjdwlyh

ghpdqg vkrfn/ dqg uhdfwv lq wkh vdph zd|/ wkh jdlq ydqlvkhv/ zkloh wkh zhoiduh frvw ri

kljkhu lq dwlrq uhpdlqv1 Wkhvh prghov ri prqhwdu| srolf| frruglqdwlrq kdyh d glvwlqfwo|

suh0udwlrqdo h{shfwdwlrqv Nh|qhvldq  dyru= d fxuuhqf| ghydoxdwlrq fdq rqo| errvw grphvwlf

ghpdqg li djhqwv idlo wr iruhvhh wkh ixwxuh ru li wkhuh duh qrplqdo uljlglwlhv1

Wklv lv zkdw pdnhv rxu prgho gl�huhqw= lqglylgxdov kdyh udwlrqdo h{shfwdwlrqv>

prqhwdu| srolf| lv dqqrxqfhg lq dgydqfh> dqg sulfhv duh  h{leoh1 Hyhq wkrxjk prqhwdu|

srolf| orvhv lwv fdsdflw| wr vxusulvh/ fhqwudo edqnv pd| rswlpdoo| frpplw wr fuhdwlqj lq0

 dwlrq lq dq dwwhpsw wr lpsuryh wkhlu frxqwu|*v whupv ri wudgh lq vhfxulwlhv1 Wkh vdph

phfkdqlvp kdv ehhq vwxglhg lq wkh frqwh{w ri �vfdo srolf| e| Fhohqwdql/ Frqgh0Uxl} dqg

Ghvphw +5335,/ zkhuh wkh| vkrz krz yrwhuv pd| fkrrvh wkh ohyho ri jryhuqphqw vshqglqj

wr pdqlsxodwh wkh uhodwlyh sulfh ri vhfxulwlhv1

� �
��� �� ��
 ���
�

Frqvlghu dq lq�qlwh krul}rq prgho zlwk wzr frxqwulhv/ D dqg E1 Erwk frxqwulhv surgxfh

wkh vdph iuhho| wudqvsruwdeoh qrq0vwrudeoh jrrg1 Wklv uxohv rxw vkrfnv wr wkh uhodwlyh

sulfh ri h{sruwdeohv dqg dv|pphwulf ghpdqg vkrfnv14 Wlph lv glvfuhwh1 Lq hdfk shulrg

4
Vkrfnv wr wkh uhodwlyh sulfh ri h{sruwdeohv duh lpsrvvleoh ehfdxvh zh duh irfxvlqj rq d vlqjoh0jrrg

hfrqrp|1 Dv|pphwulf ghpdqg vkrfnv duh h{foxghg ehfdxvh rshqqhvv dfwv dv d frpsohwh dxwrpdwlf vwdel0

ol}hu1 Frqvlghu/ iru lqvwdqfh/ d qhjdwlyh frqvxpswlrq vkrfn lq � dqg d srvlwlyh frqvxpswlrq vkrfn ri wkh

vdph vl}h lq �1 Wkhvh vkrfnv zrxog vlpso| eh devruehg wkurxjk wkh fxuuhqw dffrxqw= lq � wkh gurs lq
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wkh hfrqrp|*v wrwdo surgxfwlrq lv 51 Dowkrxjk wkhuh lv qr djjuhjdwh xqfhuwdlqw|/ frxqwulhv

duh vxemhfw wr shuihfwo| fruuhodwhg dv|pphwulf vxsso| vkrfnv ri vl}h �/ zkhuh 3 ? � ? 41

Zklfk uhjlrq jhwv wkh srvlwlyh vkrfn lv xqfhuwdlq/ vr wkdw lq hdfk shulrg wkhuh duh wzr

srvvleoh vwdwhv ri qdwxuh= lq vwdwh v @ 4 frxqwu| D h{shulhqfhv d srvlwlyh vkrfn/ dqg E

d qhjdwlyh vkrfn> lq vwdwh v @ 5 frxqwu| E uhfhlyhv d srvlwlyh vkrfn/ dqg D d qhjdwlyh

vkrfn1 Irfxvlqj rq wkh shuihfwo| v|pphwulf fdvh/ hdfk vwdwh rffxuv zlwk suredelolw| 4@515

Frxqwu|0ohyho surgxfwlrq lq dq| jlyhq shulrg lv wkhq=

T� @

�
4 . � li v @ 4 +zlwk suredelolw| 4@5,

4� � li v @ 5 +zlwk suredelolw| 4@5,
+4,

T� @

�
4� � li v @ 4 +zlwk suredelolw| 4@5,

4 . � li v @ 5 +zlwk suredelolw| 4@5,
+5,

Hdfk frxqwu| lv srsxodwhg e| d xqlw pdvv ri krprjhqhrxv ulvn0dyhuvh djhqwv1 Wr

nhhs wkh sureohp dqdo|wlfdoo| wudfwdeoh/ zh irfxv rq FUUD suhihuhqfhv/ vr wkdw wkh shulrg

h{shfwhg xwlolwlhv ri wkh uhsuhvhqwdwlyh djhqwv fdq eh zulwwhq dv=

X� @
4

5

+F�
�
,�34

4� �
.

4

5

+F�2 ,
�34

4� �
+6,

X
� @

4

5

+F�� ,�34

4� �
.

4

5

+F�2 ,
�34

4� �
+7,

zkhuh � lv wkh frh!flhqw ri uhodwlyh ulvn dyhuvlrq +zkhuh � A 3 dqg � 9@ 4,/ dqg F�
r
dqg F�

r

ghqrwh vwdwh v frqvxpswlrq lq D dqg E1 Jlyhq wkh h{lvwhqfh ri dv|pphwulf vkrfnv/ wkhuh

lv reylrxv urrp iru ulvn vkdulqj1 Wr lqvxuh ulvn/ djhqwv wudgh lq qrplqdo Duurz0Gheuhx

vhfxulwlhv1

Djhqwv fdqqrw frqvxph wkhlu rzq rxwsxw> wr frqvxph/ wkh| qhhg wr ex| jrrgv lq

wkh pdunhwsodfh1 Wr jlyh d phdqlqjixo uroh wr prqh|/ zh iroorz Oxfdv +4<;5, dqg dvvxph

wkdw prqh| lv qhhghg wr ex| dqg vhoo jrrgv1 Pruhyhu/ lq hdfk frxqwu| jrrgv pxvw eh sdlg

iru lq wkh qdwlrqdo fxuuhqf|1 Li frxqwulhv kdyh vhsdudwh fxuuhqflhv/ wkh| duh ghqrwhg e| '�

dqg '�> li/ lqvwhdg/ wkhuh lv d frpprq fxuuhqf|/ lw lv ghqrwhg e| d vlpsoh ' vljq1

Dw wkh ehjlqqlqj ri hdfk shulrg fhqwudo edqnv vhw wkh prqh| vxsso|1 Wr lqfuhdvh wkh

prqh| vxsso| uhodwlyh wr wkh suhylrxv shulrg/ wkh| glvwulexwh h{wud fdvk wr wkh srsxodwlrq>

frqvxpswlrq zrxog eh frpshqvdwhg e| dq lqfuhdvh lq h{sruwv/ dqg lq � wkh ulvh lq frqvxpswlrq zrxog eh

uhvroyhg wkurxjk dq lqfuhdvh lq lpsruwv/ ohdylqj ghpdqg +dqg vxsso|, xqfkdqjhg lq erwk frxqwulhv1

5
Zh zloo odwhu glvfxvv gl�huhqw irupv ri dv|pphwulhv ehwzhhq frxqwulhv1

 
 
BANCO DE ESPAÑA / DOCUMENTO DE TRABAJO Nº 0222                                                                                                  4 
 



wr ghfuhdvh wkh prqh| vxsso|/ wkh| frq�vfdwh sduw ri wkh fdvk kroglqjv1 E| vhwwlqj wkh

prqh| vxsso|/ fhqwudo edqnv duh deoh wr ghwhuplqh wkh sulfh ohyho16 Iru lqvwdqfh/ li fhqwudo

edqn D fuhdwhv d prqh| vxsso| P�/ wkhq dsso|lqj wkh txdqwlw| htxdwlrq ri prqh| jlyhv

xv d sulfh ohyho ri �
�

'�
'�1

7

Zh dvvxph dzd| lqwhuwhpsrudo wudgh lq jrrgv dqg dvvhwv1 Wklv vhhpv uhdvrqdeoh=

vlqfh jrrgv duh qrq0vwrudeoh dqg vlqfh lq hdfk shulrg frxqwulhv duh h{ dqwh lghqwlfdo/ djhqwv

rqo| wudgh lq Duurz0Gheuhx vhfxulwlhv wr lqvxuh djdlqvw ulvn zlwklq shulrgv1 Pruhryhu/

vlqfh doo shulrgv duh lghqwlfdo/ lw zloo vx!fh wr irfxv rq rqh shulrg wr vroyh rxu lq�qlwh

krul}rq sureohp1 Qrwh wkdw lqwurgxflqj d pruh h{solflw lqwhuwhpsrudo vwuxfwxuh wkurxjk/

iru lqvwdqfh/ lqwhuhvw0ehdulqj erqgv/ zrxog ixuwkhu frpsolfdwh wkh prgho zlwkrxw fkdqjlqj

dq| ri wkh uhohydqw uhvxowv1

Wkhuh lv d frvw dwwdfkhg wr lq dwlrq1 Iru rxu frqfoxvlrqv wr krog/ lw lv hvvhqwldo

wkdw lq dwlrq ghfuhdvhv zhoiduh> lw lv luuhohydqw/ krzhyhu/ zk| wklv lv vr1 Rqh srvvlelolw| lv

wr lqwurgxfh phqx frvwv1 Iroorzlqj Eduur dqg Jrugrq +4<;6d/e,/ zh wdnh phqx frvwv wr

eh lqfuhdvlqj lq wkh udwh ri lq dwlrq1 Zh ixuwkhupruh dvvxph wkdw wkh frvw ri dgmxvwlqj

sulfhv lv sursruwlrqdo wr rxwsxw1 Wr eh pruh frqfuhwh/ lq frxqwu| D dq lq dwlrq udwh ��

ohdgv wr d zhoiduh frvw htxlydohqw wr d ghfuhdvh lq rxwsxw e|=

��
�
T
� +8,

zkhuh � 5 ^3> 4`> wkh juhdwhu �/ wkh eljjhu wkh frvw ri lq dwlrq1

Udwkhu wkdq irfxvlqj rq phqx frvwv/ zh frxog dowhuqdwlyho| dvvxph wkdw lq dwlrq

uhgxfhv zhoiduh wkurxjk lqh!flhqw jryhuqphqw vshqglqj1 Pruh vshfl�fdoo|/ li fhqwudo edqnv

xvh wkh sulqwlqj suhvv wr ex| xs sduw ri wkhlu frxqwu|*v rxwsxw/ dqg li wklv ohdgv wr lqhi0

�flhqflhv/ wkhuh zloo eh d zhoiduh orvv1 Vlqfh fhqwudo edqnv dfwxdoo| qhhg lq dwlrq wr eh

zhoiduh ghfuhdvlqj li wkh| zdqw wr pdqlsxodwh wkh uhodwlyh sulfh ri vhfxulwlhv/ zh fdq wklqn

ri wkhvh lqh!flhqflhv dv ehlqj pruh ri d ghflvlrq wkdq dq xqghvludeoh vlgh0h�hfw1 Li vr/ zh

frxog vlpso| dvvxph wkdw fhqwudo edqnv wkurz dzd| d iudfwlrq � ri wkh jrrgv wkh| ex|1

6
Zh dvvxph dzd| lqwhuhvw0ehdulqj erqgv dqg fxuuhqf| wudglqj/ vr wkdw djhqwv duh zloolqj wr krog doo wkh

prqh| wkh| uhfhlyh1

7
Zh dvvxph d yhorflw| ri prqh| ri 4/ vlqfh wlph shulrgv gr qrw kdyh dq h{solflw gxudwlrq1
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Wr vhh krz wklv zrxog zrun/ frqvlghu wkh fdvh ri fhqwudo edqn D1 Qrupdol}h wkh

sulfh ohyho ri wkh suhylrxv shulrg wr 4'�1 Lq wkh devhqfh ri lq dwlrq/ fhqwudo edqn D sulqwv

T
�'� xqlwv ri prqh|/ zklfk lw kdqgv rxw wr wkh srsxodwlrq1 Wr fuhdwh lq dwlrq ri ��/ lw

sulqwv dq dgglwlrqdo ��T�'� xqlwv ri prqh|/ zklfk lw xvhv wr ex| Z
�

�nZ�
T
� ri wkh frxqwu|*v

jrrgv1 Dvvxplqj d iudfwlrq � ri wkrvh jrrgv lv wkurzq dzd|/ lq dwlrq �� ohdgv wr d orvv

htxlydohqw wr d gurs lq rxwsxw e| � Z
�

�nZ�
T
�1 Iru vpdoo hqrxjk ohyhov ri lq dwlrq wklv rxwsxw

orvv fdq eh dssur{lpdwhg e| ���T�/ dq h{suhvvlrq lghqwlfdo wr wkh orvv gxh wr phqx frvwv

lq +8,1

Wkh jrdo ri wklv sdshu lv wr dqdo|}h rswlpdo srolf| uxohv xqghu gl�huhqw prqhwdu|

duudqjhphqwv1 Ehiruh hqwhulqj lqwr ghwdlov/ zh pxvw eh pruh vshfl�f derxw wkh wlplqj ri

hyhqwv1 Dw wkh ehjlqqlqj ri wlph fhqwudo edqnv dqqrxqfh d prqhwdu| srolf| � dqg wkxv dq

lq dwlrq udwh � iru hdfk ri wkh wzr vwdwhv ri qdwxuh1 Prqhwdu| srolf| uxohv duh fuhgleoh/8

dqg krog iru doo shulrgv1 Rqfh wkhvh srolf| uxohv kdyh ehhq dqqrxqfhg/ wlph vwduwv uxqqlqj1

Hdfk shulrg frqvlvwv ri dq lghqwlfdo vhtxhqfh ri hyhqwv=

41 Djhqwv iurp erwk frxqwulhv phhw wr ex| dqg vhoo qrplqdo Duurz0Gheuhx vhfxulwlhv

uhihuulqj wr wkh jlyhq shulrg1 Wkhvh vhfxulwlhv duh vlpso| h{fkdqjhg> qr prqh| lv

xvhg lq wkhvh wudqvdfwlrqv1

51 Wkh vwdwh ri qdwxuh lv uhyhdohg1 Fhqwudo edqnv dgmxvw wkh prqh| vxsso|/ zlwk wkh

jrdo ri vhwwlqj lq dwlrq frqvlvwhqw zlwk wkh srolf| wkh| frpplwwhg wr1

61 Duurz0Gheuhx vhfxulwlhv duh uhghhphg iru prqh|1

71 Doo prqh| lv vshqw/ dqg djhqwv frqvxph1

Lq wkh qrq0frrshudwlyh fdvh/ hdfk fhqwudo edqn pd{lpl}hv wkh zhoiduh ri lwv uhsuh0

vhqwdwlyh djhqw zkhq vhwwlqj lq dwlrq1 Wkh rswlpdo srolf| uxohv zloo eh jlyhq e| wkh Qdvk

htxloleulxp ri wkh qrq0frrshudwlyh jdph ehwzhhq erwk fhqwudo edqnv1 Lq vslwh ri pd{lpl}0

8
Lw lv zhoo nqrzq wkdw srolf| uxohv pd| eh g|qdplfdoo| lqfrqvlvwhqw/ li wkh ehqh�w iurp ghyldwlqj lv

juhdwhu wkdq wkh frvw1 Vlqfh wklv lv qrw wkh pdlq irfxv ri rxu sdshu/ zh devwudfw iurp wkhvh lvvxhv ri

fuhglelolw| dqg frpplwphqw1
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lqj grphvwlf zhoiduh/ fhqwudo edqnv pd| vhw srolf| uxohv wkdw ghyldwh iurp sulfh vwdelolw|

lq dq dwwhpsw wr lpsuryh wkh whupv ri wudgh ri vhfxulwlhv1

Wklv srvvlelolw| ri wlqnhulqj zlwk wkh uhodwlyh sulfhv ri vhfxulwlhv lv edvhg rq wzr

fuxfldo dvvxpswlrqv= fhqwudo edqnv dqqrxqfh prqhwdu| srolf| ehiruh djhqwv wudgh lq vhfx0

ulw| pdunhwv> dqg lq dwlrq lv zhoiduh ghfuhdvlqj1 Wkh �uvw dvvxpswlrq doorzv fhqwudo edqnv

wr d�hfw rxwfrphv lq vhfxulw| pdunhwv1 Wkh vhfrqg dvvxpswlrq jlyhv wkhp d phdqv ri

grlqj vr= e| fuhdwlqj lq dwlrq zkhq wkhlu frxqwu| uhfhlyhv d srvlwlyh vkrfn/ wkh| uhgxfh

zhoiduh lq jrrg vwdwhv/ orzhulqj wkh vxsso| ri vhfxulwlhv/ dqg wkxv sxvklqj xs wkhlu sulfh1

Zkloh wkhuh h{lvwv d fhuwdlq frqvhqvxv wkdw lq dwlrq lv frvwo|/ lw pd| vhhp vrphzkdw du0

elwudu| wr dvvxph wkdw srolf| uxohv duh dqqrxqfhg ehiruh vhfxulw| pdunhwv rshq1 Lq idfw/

wklv dvvxpswlrq lv ohvv uhvwulfwlyh wkdq lw vhhpv1 Iru rxu uhvxowv wr krog/ vhfxulw| pdunhwv

qhhg qrw eh forvhg ehiruh srolf| lv dqqrxqfhg> wkh rqo| wklqj zh uhtxluh lv wkdw wkhuh lv

vrph uhvlgxdo xqfhuwdlqw| zklfk kdv qrw ehhq wudghg dzd| dw wkh wlph srolf| lv vhw19

Vlqfh erwk fhqwudo edqnv wu| wr lpsuryh wkhlu whupv ri wudgh lq vhfxulwlhv/ wkh qrq0

frrshudwlyh rxwfrph jhqhudoo| uhgxfhv zhoiduh/ frpsduhg wr d vlwxdwlrq zkhuh erwk fhqwudo

edqnv frpplw wr sulfh vwdelolw|1 Wklv ohdgv xv wr frqvlghu prqhwdu| frrshudwlrq/ zkhuh

srolf| lv ghflghg wkurxjk d edujdlqlqj surfhvv1 Wklv frrshudwlrq pd| wdnh sodfh ehwzhhq

vhsdudwh fhqwudo edqnv/ ru wkurxjk wkh irupdwlrq ri d prqhwdu| xqlrq1

� ���
��� ���
���� ���
	� 
� ��
 ���
�	
 �� 	���
���
��

Lq wklv vhfwlrq zh irfxv rq wkh fdvh zkhuh frxqwulhv xvh vhsdudwh fxuuhqflhv/ pdqdjhg e|

vhsdudwh fhqwudo edqnv wkdw gr qrw frrshudwh1 Zh vroyh wkh prgho edfnzdugv1 Iluvw wkh

vhfxulw| pdunhwv htxloleulxp lv ghwhuplqhg/ wdnlqj prqhwdu| srolf| lq erwk frxqwulhv dv

jlyhq1 Wklv lqirupdwlrq lv wkhq xvhg e| hdfk fhqwudo edqn wr fkrrvh wkh prqhwdu| srolf|

wkdw pd{lpl}hv grphvwlf zhoiduh/ wdnlqj wkh srolf| ri wkh rwkhu fhqwudo edqn dv jlyhq1 Wkh

htxloleulxp ri wkh prgho lv gh�qhg dv wkh Qdvk htxloleulxp ri wkh qrq0frrshudwlyh jdph

ehwzhhq erwk fhqwudo edqnv1

Zh vwduw e| orrnlqj dw wkh rswlpl}dwlrq sureohp ri frxqwu| D*v uhsuhvhqwdwlyh

9Vhh Fhohqwdql hw do1 +5335, iru d ixuwkhu glvfxvvlrq ri wklv srlqw1
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djhqw1: Jlyhq wkh devhqfh ri lqwhuwhpsrudo lvvxhv/ zh irfxv rq rqh shulrg/ dqg zh qrupdol}h

wkh sulfh ohyho lq wkh suhylrxv shulrg wr 4'�1 Ohw {
�
r eh frxqwu| D*v sxufkdvh � ru vdoh/

li {�r lv d qhjdwlyh qxpehu � ri qrplqdo Duurz0Gheuhx vhfxulwlhv lq vwdwh ri qdwxuh v1 Li

frxqwu| D ex|v { qrplqdo vhfxulwlhv/ lw uhfhlyhv { xqlwv ri frxqwu| E*v fxuuhqf| zkhq wkh

vhfxulwlhv duh uhghhphg> li/ rq wkh rwkhu kdqg/ D vhoov { qrplqdo Duurz0Gheuhx vhfxulwlhv/ lw

sd|v { xqlwv ri lwv rzq fxuuhqf| zkhq wkh vhfxulwlhv duh uhghhphg1 Krz pdq| frqvxpswlrq

jrrgv fdq eh erxjkw zlwk wkh surfhhgv ri wkhvh vhfxulwlhv ghshqgv rq wkh sulfh ohyho1 Iru

lqvwdqfh/ li frxqwu| D uhfhlyhv { xqlwv ri E*v fxuuhqf|/ lw fdq dftxluh %
�nZ�

jrrgv iurp E1

Sxw gl�huhqwo|/ d sxufkdvh ri { qrplqdo vhfxulwlhv +fodlpv rq { xqlwv ri E*v fxuuhqf|, lv

htxlydohqw wr d sxufkdvh ri %
�nZ�

uhdo vhfxulwlhv +fodlpv rq %
�nZ�

frqvxpswlrq jrrgv iurp

E,1

Zkhq zulwlqj grzq frxqwu| D*v rswlpl}dwlrq sureohp/ zh fdq vdyh rq qrwdwlrq lq

wzr zd|v1 Iluvw/ qrwh wkdw lq vwdwh v @ 4 frxqwu| D lv d vxssolhu ri vhfxulwlhv/ zkhuhdv lq

vwdwh v @ 5 lw lv d ghpdqghu1 Wklv lpsolhv wkdw lq vwdwh v @ 4 vhfxulwlhv duh ghqrplqdwhg

lq D*v fxuuhqf| +dqg wkxv gh dwhg e| wkh sulfh ohyho lq D,> zkhuhdv lq vwdwh v @ 5 wkh|

duh ghqrplqdwhg lq E*v fxuuhqf| +dqg gh dwhg e| wkh sulfh ohyho lq E,1 Vhfrqg/ qrwh wkdw

wkh lqfhqwlyh wr fuhdwh lq dwlrq rqo| h{lvwv zkhq d frxqwu| h{shulhqfhv d srvlwlyh vkrfn1

Lqghhg/ fuhdwlqj lq dwlrq zkhq klw e| d qhjdwlyh vkrfn grhv qrw pdnh vhqvh/ ehfdxvh lw

zruvhqv wkh frxqwu|*v whupv ri wudgh lq vhfxulwlhv1 Iru lqvwdqfh/ li fhqwudo edqn D fuhdwhv

lq dwlrq zkhq D h{shulhqfhv d qhjdwlyh vkrfn/ lw sxvkhv xs wkh ghpdqg +dqg wkxv wkh sulfh,

iru vhfxulwlhv lq wkdw vwdwh1 Vlqfh D lv d ghpdqghu ri wkrvh vhfxulwlhv/ zhoiduh ghfuhdvhv1

Wklv lpsolhv wkdw lq vwdwh v @ 4 rqo| fhqwudo edqn D pd| kdyh dq lqfhqwlyh wr fuhdwh

lq dwlrq/ zkhuhdv lq vwdwh v @ 5 rqo| fhqwudo edqn E pd| zlvk wr gr vr1

Wkh pd{lpl}dwlrq sureohp ri frxqwu| D*v uhsuhvhqwdwlyh djhqw fdq wkxv eh zulwwhq

:Wr vlpsoli|/ zh zloo riwhq uhihu wr wkh �uhsuhvhqwdwlyh djhqw ri frxqwu| � � dv �frxqwu| ��1
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dv=

pd{
%�
�
c%�
2

X� @
4

5

++4 . �,+4� ���� , .
%�
�

�nZ�
�

,�34

4� �
.

4

5

+4� �.
%�
2

�nZ�
2

,�34

4� �
+9,

v1w1
{��

4 . ���
. s

{�2
4 . ��2

@ 3

zkhuh s lv wkh sulfh ri uhdo vhfxulwlhv lq vwdwh v @ 5 uhodwlyh wr wkh sulfh ri uhdo vhfxulwlhv lq

vwdwh v @ 41 Lq rwkhu zrugv/ s uhsuhvhqwv wkh qxpehu ri frqvxpswlrq jrrgv D jlyhv wr E

lq vwdwh v @ 4/ lq uhwxuq iru hdfk frqvxpswlrq jrrg D uhfhlyhv iurp E lq vwdwh v @ 51 Zh

wkhuhiruh uhihu wr s dv frxqwu| E*v whupv ri wudgh lq uhdo vhfxulwlhv +dqg wr 4@s dv frxqwu|

D*v whupv ri wudgh lq uhdo vhfxulwlhv,1

Rqh pd| kdyh irxqg lw pruh qdwxudo wr wdon derxw wkh uhodwlyh sulfh ri qrplqdo

� udwkhu wkdq uhdo � vhfxulwlhv lq wkh frqvwudlqw ri pd{lpl}dwlrq sureohp +9,> diwhu doo/

fodlpv duh hyhqwxdoo| uhghhphg iru prqh|1 Krzhyhu/ vlqfh djhqwv nqrz wkh ohyho ri ixwxuh

lq dwlrq lq hdfk vwdwh ri qdwxuh/ djhqwv dovr nqrz wkh uhdo ydoxh ri dq| qrplqdo vhfxulw|/

vr wkdw wkhuh lv qr sureohp lq zulwlqj wkh frqvwudlqw lq +9, lq whupv ri uhdo vhfxulwlhv1 Wklv

dssurdfk kdv wkh dgydqwdjh ri doorzlqj xv wr lqwhusuhw wkh uhodwlyh sulfh ri uhdo vhfxulwlhv dv

wkh whupv ri wudgh/ d frqfhsw zklfk zloo frph lq kdqg| rqfh zh dqdo|}h rswlpdo prqhwdu|

srolf|1 Lq wkh vdph zd|/ frxqwu| E*v pd{lpl}dwlrq sureohp fdq eh zulwwhq dv=

pd{
%�
�
c%�
2

X� @
4

5

+4� �.
%�
�

�nZ�
�

,�34

4� �
.

4

5

++4 . �,+4� ���2 , .
%�
2

�nZ�
2

,�34

4� �
+:,

v1w1
{��

4 . ���
. s

{�2
4 . ��2

@ 3

Ilqdoo|/ wkh pdunhw fohdulqj frqglwlrqv uhtxluh wkdw=

{�r @ �{�r iru v @ i4> 5j +;,

Vroylqj erwk pd{lpl}dwlrq sureohpv +9, dqg +:,/ dqg wdnlqj lqwr dffrxqw wkh pdu0

nhw fohdulqj frqglwlrqv +;,/ jlyh xv wkh htxloleulxp txdqwlwlhv ri uhdo vhfxulwlhv ghpdqghg

dqg vxssolhg=

{�� +�
�
� > �

�
2 > es,

4 . ���
@

^+4� �,es� +4 . �,+4� ���� ,es
43�

4 `

es
43�

4 . 4
+<,
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{
�
2 +�

�
� > �

�
2 > es,

4 . �
�
2

@
^+4 . �,+4� ��

�
� ,es

3

�

4
� +4� �,`

es
43�

4 . 4
+43,

{
�
� +�

�
� > �

�
2 > es,

4 . �
�
�

@
^+4 . �,+4� ��

�
2 ,es� +4� �,es

43�

4 `

es
43�

4 . 4
+44,

{
�
2 +�

�
� > �

�
2 > es,

4 . �
�
2

@
^+4� �,es

3

�

4
� +4 . �,+4� ��

�
2 ,`

es
43�

4 . 4
+45,

Djdlq/ wkhuh lv qr sureohp lq frqvlghulqj wkh htxloleulxp txdqwlwlhv ri uhdo � udwkhu wkdq

qrplqdo � vhfxulwlhv1 Dowkrxjk zh duh dvvxplqj vhfxulwlhv wr eh qrplqdo/ djhqwv nqrz

wkhlu uhdo ydoxh/ ehfdxvh wkh| nqrz ixwxuh frqwlqjhqw lq dwlrq1 Qrwh wkdw wkh htxloleulxp

sulfh es lq +<,0+45, lv lwvhoi d ixqfwlrq ri ��� dqg �
�
2 =

es @ +
+4 . �,+4� ��

�
� , . +4� �,

+4 . �,+4� ��
�
2 , . +4� �,

,4 +46,

Vxevwlwxwlqj +46, lqwr +<,0+45, wkhuhiruh doorzv xv wr zulwh wkh htxloleulxp txdqwlwlhv ri uhdo

vhfxulwlhv lq ixqfwlrq ri wkh lq dwlrq udwhv=
e%�
�
EZ�

�
cZ�

2
�

�nZ�
�

/
e%�
2
EZ�

�
cZ�

2
�

�nZ�
2

/
e%�
�
EZ�

�
cZ�

2
�

�nZ�
�

/ dqg
e%�
2
EZ�

�
cZ�

2
�

�nZ�
2

1

Hdfk fhqwudo edqn qrz fkrrvhv wkh prqhwdu| srolf| wkdw pd{lpl}hv grphvwlf zho0

iduh/ wdnlqj dv jlyhq wkh htxloleulxp txdqwlwlhv dqg sulfhv +<,0+46,/ dv zhoo dv wkh prqhwdu|

srolf| ri wkh rwkhu fhqwudo edqn1 Wklv jlyhv xv wkh iroorzlqj wzr pd{lpl}dwlrq sureohpv=

pd{
Z�
�

Z
� @

4

5

++4 . �,+4� ��
�
� , .

e%�
�
EZ�

�
cZ�

2
�

�nZ�
�

,�34

4� �
.

4

5

+4� �.
e%�
2
EZ�

�
cZ�

2
�

�nZ�
2

,�34

4� �

v1w1 3 � �
�
� � 4 +47,

dqg

pd{
Z�
2

Z
� @

4

5

+4� �.
e%�
�
EZ�

�
cZ�

2
�

�nZ�
�

,�34

4� �
.

4

5

++4 . �,+4� �
�
2 , .

e%�
2
EZ�

�
cZ�

2
�

�nZ�
2

,�34

4� �

v1w1 3 � �
�
2 � 4 +48,

Qrwh wkdw zh duh uhvwulfwlqj lq dwlrq wr eh zhdno| srvlwlyh1; Pruhryhu/ li fhqwudo edqnv

fuhdwh lq dwlrq wr ex| xs sduw ri grphvwlf rxwsxw/ wkh| fdq ri frxuvh qrw ex| pruh wkdq

; Li zh dvvxph phqx frvwv/ lw lv vwudljkwiruzdug wr doorz iru zhoiduh ghfuhdvlqj gh dwlrq1 Lq wkdw fdvh/

wkh lqfhqwlyh rq wkh sduw ri fhqwudo edqnv wr fuhdwh lq dwlrq ehfrphv pruh jhqhudoo| dq lqfhqwlyh wr fuhdwh

prqhwdu| lqvwdelolw|1
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zkdw wkhlu frxqwu| surgxfhv/ vr wkdw lq dwlrq pxvw eh vpdoohu wkdq 41< Wkh �uvw rughu

frqglwlrqv wr sureohpv +47, dqg +48, jlyh wkh uhdfwlrq ixqfwlrqv ri wkh fhqwudo edqnv1 Wkh

lqwhuvhfwlrq ri erwk uhdfwlrq ixqfwlrqv gh�qhv wkh Qdvk htxloleulxp ri wklv jdph/ dqg jlyhv

xv wkh htxloleulxp lq dwlrq udwhv1

Ehiruh hqwhulqj lqwr ixuwkhu dqdo|wlfdo ghwdlov/ qrwh wkdw prqhwdu| srolf| +lq dwlrq,

d�hfwv wkh ghpdqg dqg wkh vxsso| � dqg wkxv wkh sulfh � ri vhfxulwlhv1 Fhqwudo edqnv fdq

wkhuhiruh cxvh* prqhwdu| srolf| wr lpsuryh wkh whupv ri wudgh ri vhfxulwlhv1 Iru lqvwdqfh/

li frxqwu| D h{shulhqfhv d srvlwlyh vkrfn/ lwv fhqwudo edqn pd| kdyh dq lqfhqwlyh wr fuhdwh

lq dwlrq= dowkrxjk wkh gluhfw h�hfw lv d gurs lq grphvwlf frqvxpswlrq/ wkh lqgluhfw h�hfw

lv wkdw wkh orzhu frqvxpswlrq uhgxfhv wkh vxsso| ri uhdo vhfxulwlhv/ wkxv sxvklqj xs wkhlu

uhodwlyh sulfh1 Lq rwkhu zrugv/ e| fuhdwlqj lq dwlrq/ wkh fhqwudo edqn uhgxfhv wkh pdjqlwxgh

ri wkh srvlwlyh vkrfn/ pdnlqj djhqwv lq D ohvv zloolqj wr vxsso| fodlpv rq wkhlu +qrz vpdoohu,

surgxfwlrq1 Wklv ohdgv wr dq lqfuhdvh lq wkh uhodwlyh sulfh ri wkrvh vhfxulwlhv1

Li wklv lqgluhfw +srvlwlyh, h�hfw � dq lpsuryhphqw lq wkh whupv ri wudgh � grpl0

qdwhv wkh gluhfw +qhjdwlyh, h�hfw � d gurs lq frqvxpswlrq �/ fhqwudo edqn D rswlpdoo|

fkrrvhv wr fuhdwh lq dwlrq1 Ri frxuvh/ li wkh rwkhu frxqwu| ehkdyhv lq d vlplodu zd| zkhq0

hyhu lw lv klw e| d srvlwlyh vkrfn/ wkh h�hfw rq wkh uhodwlyh sulfh ri uhdo vhfxulwlhv zloo zdvk

rxw/ dqg zh jhw d vxerswlpdo rxwfrph= erwk frxqwulhv vx�hu wkh zhoiduh orvvhv ri lq dwlrq/

dqg qhlwkhu ehqh�wv iurp dq lpsuryhphqw lq wkh whupv ri wudgh ri lwv vhfxulwlhv1

Wkh iroorzlqj sursrvlwlrq jlyhv wkh rswlpdo ohyhov ri lq dwlrq zkhq d frxqwu| h{0

shulhqfhv d srvlwlyh vkrfn1

Sursrvlwlrq 41 Li frxqwulhv duh shuihfwo| v|pphwulf/ wkh qrq0frrshudwlyh Qdvk htxloleulxp

fruuhvsrqglqj wr wkh vroxwlrq wr +47, dqg +48, jlyhv wkh iroorzlqj ohyhov ri lq dwlrq=

e�
�
�
@

+
2k43e

E�nk��E432�
li �� A 5

3 hovh
+49,

< Lq uhdolw|/ d fhqwudo edqn lv qhyhu deoh wr ex| xs doo ri wkh frxqwu|*v surgxfwlrq dv orqj dv wkh srsxodwlrq

krogv sduw ri wkh prqh| vxsso| dqg lq dwlrq lv �qlwh1 Dv glvfxvvhg ehiruh/ iru dq lq dwlrq ri Z d fhqwudo edqn

fdq ex| d sursruwlrq Z*E� n Z� ri wkh frxqwu|*v rxwsxw1 Lq vslwh ri wklv/ zh vwloo qhhg wr uhvwulfw lq dwlrq

wr eh vpdoohu wkdq 4 lq rswlpl}dwlrq sureohpv +47, dqg +48, ehfdxvh zh duh dssur{lpdwlqj Z*E� n Z� e|
Z1 Dowkrxjk wklv olqhdu dssur{lpdwlrq lv rqo| uhdvrqdeoh iru vpdoo ydoxhv ri lq dwlrq/ zh vwlfn zlwk lw iru

uhdvrqv ri dojheudlf vlpsolflw| dqg wr nhhs wkh h{suhvvlrq htxlydohqw wr wkdw ri phqx frvwv1
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Surri1 Vhh Dsshqgl{ D141

Lq rwkhu zrugv/ lq rughu iru wkh srvlwlyh whupv ri wudgh h�hfw wr frpshqvdwh wkh qhjdwlyh

zhoiduh h�hfw iurp lq dwlrq/ wkh frh!flhqw ri uhodwlyh ulvn dyhuvlrq � dqg2ru wkh vl}h ri wkh

vxsso| vkrfn � qhhg wr eh vx!flhqwo| odujh1

Wklv pdnhv vhqvh1 Wkh vwurqjhu ulvn dyhuvlrq/ wkh juhdwhu wkh srvlwlyh h�hfw rq wkh

whupv ri wudgh= li ulvn dyhuvlrq lv kljk/ wkh ghpdqg iru vhfxulwlhv lv uhodwlyho| lqhodvwlf/ vr

wkdw wkh gurs lq vxsso| kdv d odujh srvlwlyh h�hfw rq wkh whupv ri wudgh ri wkh frxqwu|

fuhdwlqj lq dwlrq1 Dv iru wkh vxsso| vkrfn/ li lwv vl}h lv vpdoo/ wkh vfrsh iru xvlqj lq dwlrq

lv olplwhg1 Dv zh kdyh dujxhg/ wkh zhoiduh frvw ri lq dwlrq lv htxlydohqw wr d uhgxfwlrq lq

rxwsxw1 Wkhuhiruh/ li wkh srvlwlyh vxsso| vkrfn lv vpdoo/ wkh frxqwu| fdqqrw d�rug wr kdyh

rxwsxw gurs wrr pxfk> wklv olplwv wkh rswlpdo ohyho ri lq dwlrq1

Zkhwkhu wkh frqglwlrq iru srvlwlyh lq dwlrq � l1h1/ �� A 5� lv hpslulfdoo| uhohydqw

ghshqgv hvvhqwldoo| rq zkhwkhu zh duh zloolqj wr dffhsw d uhodwlyho| kljk ohyho ri uhodwlyh

ulvn dyhuvlrq= iru lqvwdqfh/ � @ 73 dqg � @ 3=38 zloo gr wkh mre> vr zloo � @ 53 dqg

� @ 3=41 Wkrxjk vxfk kljk ghjuhhv ri ulvn dyhuvlrq pd| vhhp xqdffhswdeoh/ wkh| vkrxog

qrw qhfhvvdulo| eh uxohg rxw1
43

Lq dq| hyhqw/ wkh jrdo ri wklv sdshu lv olplwhg wr srlqwlqj

rxw d qryho phfkdqlvp> wr jhw d ihho ri zkhwkhu wklv phfkdqlvp lv hpslulfdoo| uhohydqw/

vxuho| d pruh frpsohwh prgho ri wkh hfrqrp| zrxog eh qhhghg1

Sursrvlwlrq 5 surylghv ixuwkhu lqvljkwv lqwr wkh rswlpdo ohyho ri lq dwlrq e| frqvlg0

hulqj wkh iroorzlqj frpsdudwlyh vwdwlfv uhvxowv=

Sursrvlwlrq 51 Li frxqwulhv duh shuihfwo| v|pphwulf dqg li �� A 5/ wkhq wkh iroorzlqj

frpsdudwlyh vwdwlfv uhvxowv krog iru wkh rswlpdo ohyho ri lq dwlrq lq frxqwu| D dqg E=

43Dowkrxjk Phkud dqg Suhvfrww +4<;8, frqvlghu d 4 ri 43 wr eh wkh pd{lpxp dffhswdeoh ohyho/ Ndqgho
dqg Vwdpedxjk +4<<4, dujxh wkdw d 4 dv kljk dv 63 vkrxog qrw eh uxohg rxw dv xquhdolvwlf1 Pruhryhu/ lw lv
zhoo nqrzq wkdw pxfk kljkhu ydoxhv ri 4 duh qhhghg wr h{sodlq wkh htxlw| suhplxp sx}}oh= dv srlqwhg rxw

e| Pdqnlz dqg ]hoghv +4<<4,/ wkh htxlw| suhplxp iru srvwzdu gdwd uhtxluhv d 4 ri 4331
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@
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EE�nk�E432��2 A 3

Surri1 Ohiw wr wkh uhdghu1

Wkhvh uhvxowv duh uhodwhg wr zkdw zh vdlg ehiruh1 Rq wkh rqh kdqg/ dv wkh frh!flhqw

ri uhodwlyh ulvn dyhuvlrq lqfuhdvhv/ wkh ghpdqg iru vhfxulwlhv ehfrphv pruh lqhodvwlf/ wkxv

vwuhqjwkhqlqj wkh lqfhqwlyh wr udlvh lq dwlrq1 Rq wkh rwkhu kdqg/ wkh vpdoohu wkh vxsso|

vkrfn/ wkh vpdoohu wkh vfrsh wr xvh lq dwlrq wr d�hfw vhfxulw| sulfhv1

Wkh iroorzlqj sursrvlwlrq vxppdul}hv zkdw kdsshqv wr ulvn vkdulqj dqg zhoiduh

zkhq wkh rswlpdo ohyho ri lq dwlrq lv srvlwlyh=

Sursrvlwlrq 61 Li frxqwulhv duh shuihfwo| v|pphwulf dqg �� A 5 wkhq=

41 Frpsduhg wr d vlwxdwlrq ri sulfh vwdelolw|/ wkh htxloleulxp uhodwlyh sulfh ri uhdo vhfx0

ulwlhv es uhpdlqv xqfkdqjhg dw 41

51 Dowkrxjk ulvn vkdulqj lv frpsohwh/ lw lv qrw h!flhqw= zhoiduh lq erwk frxqwulhv lv orzhu

frpsduhg wr d vlwxdwlrq ri sulfh vwdelolw|1

Surri1 Vhh Dsshqgl{ D151

Wkhvh uhvxowv duh lqwxlwlyh1 Li frxqwulhv duh shuihfwo| v|pphwulf/ wkhlu dwwhpswv dw xvlqj

lq dwlrq wr lpsuryh wkh whupv ri wudgh ri wkhlu vhfxulwlhv idlo/ dv wkh| fdqfho hdfk rwkhu rxw

frpsohwho|1 Pruhryhu/ vlqfh lq hdfk vwdwh ri qdwxuh rqh ri wkh wzr frxqwulhv fuhdwhv lq dwlrq/

dqg vlqfh wkdw ohyho ri lq dwlrq lv lghqwlfdo/ djjuhjdwh surgxfwlrq qhw ri wkh orvvhv iurp

lq dwlrq uhpdlqv frqvwdqw dfurvv vwdwhv ri qdwxuh1 Wklv lpsolhv wkdw ulvn vkdulqj frqwlqxhv

wr eh frpsohwh= hdfk frxqwu| ixoo| vprrwkv frqvxpswlrq1 Krzhyhu/ ulvn vkdulqj fhdvhv wr

eh h!flhqw= fuhdwlqj lq dwlrq lv htxlydohqw wr fxwwlqj edfn surgxfwlrq1 Wklv pdnhv erwk

frxqwulhv zruvh r� frpsduhg wr d vlwxdwlrq ri sulfh vwdelolw|/ dv erwk vx�hu wkh qhjdwlyh

zhoiduh h�hfwv ri lq dwlrq/ zkloh qhlwkhu ehqh�wv iurp dq lpsuryhphqw lq wkhlu whupv ri

wudgh1
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Ehiruh wdonlqj derxw wkh qhhg iru prqhwdu| frrshudwlrq/ zh eulh | glvfxvv li dqg

krz rxu uhvxowv fkdqjh zkhq zh pryh dzd| iurp rxu shuihfwo| v|pphwulf vhwxs1 Wkhuh

duh ri frxuvh pdq| irupv ri dv|pphwulhv zh pljkw zdqw wr frqvlghu> zh zloo irfxv rq

gl�huhqfhv lq frxqwu| vl}h1
44

Pruh vshfl�fdoo|/ dvvxph wkh srsxodwlrq ri D lqfuhdvhv wr

+4 . �,/ zlwkrxw d�hfwlqj shu fdslwd rxwsxw/ vr wkdw wkh uhsuhvhqwdwlyh djhqw lq D vwloo

surgxfhv +4 . �, li v @ 4/ dqg +4 � �, li v @ 5145 Wkh pd{lpl}dwlrq sureohpv ri wkh

uhsuhvhqwdwlyh djhqwv ri D dqg E � h{suhvvlrqv +9, dqg +:, � duh wkhuhiruh xqfkdqjhg1

Wkh pdunhw fohdulqj frqglwlrq +;,/ krzhyhu/ qrz orrnv gl�huhqw dv d frqvhtxhqfh ri D*v

juhdwhu srsxodwlrq=

{
�

r @ �+4 . �,{�r iru v @ i4> 5j +4;,

Wklv/ lq wxuq/ d�hfwv wkh h{suhvvlrq ri wkh htxloleulxp sulfh ri vhfxulwlhv +46,=

es @ +
+4 . �,+4 . �,+4� ���� , . +4� �,

+4 . �,+4� ���2 , . +4� �,+4 . �,
,4 +4<,

Wr vhh zkdw kdsshqv zkhq wkh vl}h ri D lqfuhdvhv/ zh xvh d qxphulfdo h{dpsoh1 Dv

sdudphwhu ydoxhv/ zh vhw wkh frh!flhqw ri uhodwlyh ulvn dyhuvlrq � htxdo wr 58> zh fkrrvh d

vxsso| vkrfn � ri 314> dqg zh vhw � @ 3=8146 Ilj1 4 dqg 5 sorw wkh htxloleulxp lq dwlrq

udwhv iru frxqwulhv D +zkhq v @ 4, dqg E +zkhq v @ 5, lq ixqfwlrq ri 4 . �1 Wkh edvlf

phfkdqlvp frqwlqxhv wr dsso|= wr lpsuryh wkh whupv ri wudgh ri wkhlu vhfxulwlhv/ fhqwudo

edqnv pd| kdyh dq lqfhqwlyh wr fuhdwh lq dwlrq zkhqhyhu wkhlu frxqwu| lv idfhg zlwk d

srvlwlyh vkrfn1 Krzhyhu/ dv vrrq dv zh lqwurgxfh vl}h dv|pphwulhv/ wkh rswlpdo ohyho ri

lq dwlrq vwduwv wr gl�hu dfurvv frxqwulhv1 Pruh sduwlfxoduo|/ wkh juhdwhu wkh vl}h ri D/ wkh

kljkhu lq dwlrq lq D/ dqg wkh orzhu lq dwlrq lq E1 Wkh lqwxlwlrq lv wkh iroorzlqj1 Ehfdxvh

44Rwkhu w|shv ri dv|pphwulhv/ vxfk dv gl�huhqfhv lq wkh suredelolwlhv ri uhfhlylqj d srvlwlyh vkrfn/ duh

glvfxvvhg lq Dsshqgl{ E1

45 Qrwh wkdw wklv vhwxs lqwurgxfhv djjuhjdwh xqfhuwdlqw|= zkhq wkh odujhu frxqwu| uhfhlyhv wkh srvlwlyh

vkrfn +lq vwdwh 4, djjuhjdwh rxwsxw lv juhdwhu wkdq zkhq wkh vpdoohu frxqwu| jhwv wkh srvlwlyh vkrfn +lq vwdwh

5,1 Dsshqgl{ E15 glvfxvvhv vl}h dv|pphwulhv ehwzhhq frxqwulhv wkdw gr qrw ohdg wr djjuhjdwh xqfhuwdlqw|1

46 Li wkh frvw ri lq dwlrq wdnhv wkh irup ri lqh!flhqw jryhuqphqw vshqglqj/ � ' f�D fruuhvsrqgv wr wkh

jryhuqphqw wkurzlqj dzd| kdoi ri zkdw lw ex|v +dqg uhglvwulexwlqj wkh uhvw edfn wr wkh srsxodwlrq,1 Li wkh

frvw ri lq dwlrq wdnhv wkh irup ri phqx frvwv/ zh zrxog suredeo| zdqw d orzhu ydoxh ri �1 Wkdw vlpso|

lqfuhdvhv wkh rswlpdo lq dwlrq udwh= glylglqj � e| % fruuhvsrqgv wr pxowlso|lqj wkh rswlpdo lq dwlrq udwh

e| %1
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ri lwv juhdwhu vl}h/ D �qgv lw hdvlhu wr pdqlsxodwh lwv whupv ri wudgh= d jlyhq lqfuhdvh lq

lq dwlrq lq D kdv d odujhu h�hfw rq uhodwlyh sulfhv wkdq d vdph lqfuhdvh lq lq dwlrq lq E1 Lq

rwkhu zrugv/ iru d vdph pdujlqdo frvw lq whupv ri rxwsxw shu fdslwd/ wkh pdujlqdo ehqh�w

ri lq dwlrq lv eljjhu lq wkh odujhu frxqwu|/ vr wkdw lq htxloleulxp wkh odujhu frxqwu| glvwruwv

pruh1

1.2 1.4 1.6 1.8 2 2.2 2.4
1� V

0.12

0.13

0.14

0.15

0.16

0.17

0.18

Inflation A

Ilj1 4= Lq dwlrq lq D1
1.2 1.4 1.6 1.8 2 2.2 2.4

1� V

0.02

0.04

0.06

0.08

0.1

Inflation B

Ilj1 5= Lq dwlrq lq E1

1.2 1.4 1.6 1.8 2 2.2 2.4
1� V

0.2

0.4

0.6

0.8

price security 2

Ilj1 6= Uhodwlyh sulfh vhfxulw| 51

1.2 1.4 1.6 1.8 2 2.2 2.4
1� V

�0.04

�0.02

0.02

0.04

Welfare A

Ilj1 7= Zhoiduh lq D1

Ilj1 4 wkurxjk 7= Dv|pphwulhv lq frxqwu| vl}h +4 . � lv wkh uhodwlyh vl}h ri D,1

Dowkrxjk lq dwlrq lq D dqg E frqwlqxh wr kdyh frpshqvdwlqj h�hfwv rq wkh uhodwlyh

sulfh ri vhfxulwlhv/ wkh| fhdvh wr fdqfho rxw frpsohwho|1 Ehfdxvh D qrz kdv d juhdwhu

glvwruwlyh fdsdflw| wkdq E/ lwv whupv ri wudgh dfwxdoo| lpsuryh dv wkh frxqwu| jurzv lq

vl}h1 Ilj1 6 looxvwudwhv wklv srlqw e| sorwwlqj s lq wkh qrq0frrshudwlyh rxwfrph/ uhodwlyh wr

s lq wkh devhqfh ri glvwruwlrqv= d udwlr ehorz 4 lqglfdwhv dq lpsuryhphqw lq D*v whupv ri

wudgh1 Vlqfh D h{shulhqfhv dq lqfuhdvh lq lwv whupv ri wudgh dv wkh frxqwu| jurzv lq vl}h/

lw lv qrw fohdu dq|pruh wkdw lw ehfrphv zruvh r� frpsduhg wr wkh ehqfkpdun fdvh ri sulfh

vwdelolw|1 Li wkh jdlqv iurp wkh lpsuryhphqw lq wkh whupv ri wudgh pruh wkdq frpshqvdwh wkh
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orvvhv iurp lq dwlrq/ D pd| dfwxdoo| ehfrph ehwwhu r�1 Ilj1 7 frq�upv wklv dujxphqw e|

sorwwlqj wkh fkdqjh lq D*v zhoiduh zkhq prylqj iurp sulfh vwdelolw| wr wkh qrq0frrshudwlyh

Qdvk vroxwlrq= zkhq D ehfrphv vx!flhqwo| odujh/ lwv zhoiduh lpsuryhv1 Wklv vxjjhvwv wkdw

odujh frxqwulhv pd| eh ohvv nhhq rq prqhwdu| frrshudwlrq1

Wkh uhvxow wkdw odujhu frxqwulhv glvwruw pruh zloo eh plwljdwhg � ru hyhq glvdsshdu

� li zh lqfrusrudwh wkh vw|ol}hg idfw wkdw odujhu frxqwulhv h{shulhqfh sursruwlrqdoo| vpdoohu

vkrfnv +Khdg/ 4<<8,1 Dowkrxjk lw lv hdvlhu iru d odujhu frxqwu| wr glvwruw sulfhv/ wkh vpdoohu

vkrfnv jlyh lw ohvv vfrsh wr gr vr1 Dsshqgl{ E15 glvfxvvhv wklv srlqw lq ixuwkhu ghwdlo1

� ���
���� ����
���
��

Dv vwdwhg lq Sursrvlwlrq 5/ d v|vwhp zlwk wzr vhsdudwh fhqwudo edqnv vhwwlqj prqhwdu|

srolf| lq d qrq0frrshudwlyh pdqqhu ohdgv wr d vxerswlpdo rxwfrph li frxqwulhv duh shuihfwo|

v|pphwulf= srvlwlyh lq dwlrq ghfuhdvhv zhoiduh lq erwk frxqwulhv/ zlwkrxw lpsurylqj wkhlu

whupv ri wudgh1 Lq wklv vhfwlrq zh zloo vkrz wkdw prqhwdu| frrshudwlrq eulqjv xv edfn wr

wkh rswlpdo vroxwlrq1

Frrshudwlrq fdq wdnh rq gl�huhqw irupv= vhsdudwh fhqwudo edqnv pd| frqwlqxh wr

h{lvw/ zlwk wkh gl�huhqfh wkdw wkh| qrz +h{solflwo| ru lpsolflwo|, frruglqdwh wkhlu prqhwdu|

srolflhv> ru d frpprq fhqwudo edqn pd| hphujh wkdw vhwv d frpprq prqhwdu| srolf| iru

erwk uhjlrqv1 Zklfk irup ri frrshudwlrq lv lpsohphqwhg pd| kdyh wr gr zlwk hqirufhphqw

lvvxhv1 Dv lv zhoo nqrzq/ lq d uhshdwhg jdph vhwwlqj frrshudwlrq fdq eh vxvwdlqhg zlwkrxw

wkh qhhg iru dq lqvwlwxwlrqdo iudphzrun/ dv orqj dv wkh sxqlvkphqw iru ghyldwlqj lv vx!0

flhqwo| kduvk1 Krzhyhu/ li iru zkdwhyhu uhdvrq vxfk dq duudqjhphqw lv qrw srvvleoh/ irupdo

frrshudwlrq/ ru hyhq d prqhwdu| xqlrq/ pd| zhoo eh wkh dqvzhu1

Zh vwduw e| orrnlqj dw wkh fdvh ri prqhwdu| frrshudwlrq ehwzhhq vhsdudwh fhqwudo

edqnv> zh zloo odwhu vd| vrphwklqj pruh derxw prqhwdu| xqlrqv1 E| frrshudwlrq zh phdq

wkdw hdfk frxqwu|*v prqhwdu| srolf| lv qrz wkh rxwfrph ri d edujdlqlqj surfhvv ehwzhhq

erwk fhqwudo edqnv1 Iroorzlqj wkh d{lrpdwlf edujdlqlqj dssurdfk/ zh lpsrvh lqglylgxdo

udwlrqdolw|= dq| rxwfrph pxvw eh zhoiduh0lpsurylqj iru erwk frxqwulhv/ frpsduhg wr wkh

qrq0frrshudwlyh vroxwlrq1 Li qrw/ frxqwulhv zrxog kdyh qr lqwhuhvw lq frrshudwlqj1 Iru wkh
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fdvh ri Qdvk edujdlqlqj/ wkh rxwfrph zloo eh prqhwdu| vwdelolw|=

Sursrvlwlrq 71 Li frxqwulhv duh shuihfwo| v|pphwulf/ wkh vroxwlrq wr wkh Qdvk edujdlqlqj

surfhvv ehwzhhq erwk fhqwudo edqnv suhvfulehv }hur lq dwlrq lq erwk vwdwhv ri qdwxuh1

Surri1 Vhh Dsshqgl{ D161

Wkh lqwxlwlrq lv vwudljkwiruzdug1 Jlyhq wkh shuihfwo| v|pphwulf vhwxs/ wkh vroxwlrq pxvw

dovr eh shuihfwo| v|pphwulf= lq rwkhu zrugv/ lw pxvw vdwlvi| wkh frqglwlrq ���
�

@ ���
2
1

Iroorzlqj +46,/ wklv lpsolhv wkdw wkh uhodwlyh sulfh ri vhfxulwlhv uhpdlqv xqfkdqjhg +dqg

htxdo wr 4,/ lqghshqghqwo| ri wkh ohyho ri lq dwlrq1 Jlyhq wkdw qhlwkhu frxqwu| ehqh�wv iurp

dq lpsuryhphqw lq lwv whupv ri wudgh/ lw iroorzv wkdw wkh xqltxh Sduhwr rswlpdo vroxwlrq lv

wr kdyh }hur lq dwlrq lq erwk vwdwhv ri qdwxuh1

Zh qrz wxuq wr wkh fdvh ri d prqhwdu| xqlrq/ zkhuh uhsuhvhqwdwlyhv iurp erwk

frxqwulhv ghflgh rq d frpprq prqhwdu| srolf| wkurxjk edujdlqlqj1 Wkh gl�huhqfh zlwk

vlpsoh frrshudwlrq lv wkdw lq dwlrq lv qrz vhw dw wkh ohyho ri wkh xqlrq1 Krz xqlrq0zlgh

lq dwlrq d�hfwv zhoiduh lq erwk frxqwulhv ghshqgv rq krz zh lqwhusuhw wkh frvw ri lq dwlrq1

Lq wkh fdvh ri phqx frvwv/ wkh h�hfw ri lq dwlrq lv htxlydohqw wr d sursruwlrqdo gurs lq

rxwsxw lq erwk frxqwulhv e| ��1 Lq wkh fdvh ri wkh fhqwudo edqn wkurzlqj dzd| sduw ri

rxwsxw/ wkh ryhudoo orvv zloo vwloo eh d sursruwlrqdo ghfuhdvh lq djjuhjdwh rxwsxw e| ��/ exw

wkh fhqwudo edqn fdq qrz fkrrvh krz wr glylgh wkdw orvv ehwzhhq erwk frxqwulhv147 Hlwkhu

zd|/ wkh Qdvk edujdlqlqj vroxwlrq lq d prqhwdu| xqlrq dovr ohdgv wr sulfh vwdelolw|=

Sursrvlwlrq 81 Li frxqwulhv duh shuihfwo| v|pphwulf/ wkh vroxwlrq wr wkh Qdvk edujdlqlqj

surfhvv ehwzhhq uhsuhvhqwdwlyhv ri erwk frxqwulhv lq d prqhwdu| xqlrq jlyhv xv }hur lq dwlrq

lq erwk vwdwhv ri qdwxuh1

Surri1 Vhh Dsshqgl{ D171

Wr vhh wklv/ lw vx!fhv wr vkrz wkdw qr pdwwhu krz wkh frvw ri lq dwlrq lv glylghg ehwzhhq

frxqwulhv/ wkh uhodwlyh sulfh ri vhfxulwlhv uhpdlqv htxdo wr 41 Wkh uhvw ri wkh dujxphqw

47Ghshqglqj rq zkhuh wkh fhqwudo edqn ghflghv wr ex| xs rxwsxw/ lw dovr ghflghv krz lw doorfdwhv wkh frvw

ri lq dwlrq1
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lv lghqwlfdo wr wkdw ri Sursrvlwlrq 7= vlqfh rqfh djdlq qhlwkhu frxqwu| ehqh�wv iurp dq

lpsuryhphqw lq lwv whupv ri wudgh/ wkh Sduhwr rswlpdo vroxwlrq lv }hur lq dwlrq1

Zh qrz glvfxvv krz rxu sureohp fkdqjhv zkhq zh ghyldwh iurp shuihfw v|pphwu|1

Zh djdlq vwduw e| irfxvlqj rq wkh fdvh ri prqhwdu| frrshudwlrq ehwzhhq fhqwudo edqnv1

Hyhq wkrxjk dqdo|wlfdoo| vroylqj iru wkh Qdvk edujdlqlqj vroxwlrq lv wrr frpsoh{/ zh fdq

vkrz wkdw prqhwdu| frrshudwlrq zloo jhqhudoo| ohdg wr d Sduhwr vxshulru rxwfrph=

Sursrvlwlrq 91 Li frxqwulhv duh dv|pphwulf dqg li lq wkh qrq0frrshudwlyh htxloleulxp

lq dwlrq lv vwulfwo| srvlwlyh lq erwk frxqwulhv +e�
�

�
A 3 dqg e�

�

2
A 3,/ prqhwdu| frrshudwlrq

ehwzhhq fhqwudo edqnv doorzv iru d Sduhwr vxshulru rxwfrph1

Surri1 Vhh Dsshqgl{ D181

Djdlq/ wklv uhvxow lv txlwh hdv| wr xqghuvwdqg1 Dvvxph wkh qrq0frrshudwlyh rxwfrph ohdgv

wr vwulfwo| srvlwlyh lq dwlrq zkhqhyhu d frxqwu| uhfhlyhv d srvlwlyh vkrfn= e�
�
� A 3 dqg

e�
�
2 A 31 Iroorzlqj h{suhvvlrq +4<,/ wkhvh lq dwlrq udwhv jlyh xv d uhodwlyh sulfh ri uhdo

vhfxulwlhv lq wkh qrq0frrshudwlyh jdph htxdo wr es1 Vlqfh erwk e�
�

�
dqg e�

�

2
duh vwulfwo|

srvlwlyh/ lw lv fohdu wkdw zh fdq rewdlq wkh vdph uhodwlyh sulfh es iru orzhu ydoxhv ri lq dwlrq

���
�
dqg ���

2
/ vr wkdw zhoiduh lpsuryhv lq erwk frxqwulhv1 Lq rwkhu zrugv/ frrshudwlrq fdq

ohdg wr dq rxwfrph zklfk lv Sduhwr vxshulru wr wkh qrq0frrshudwlyh vroxwlrq1

Orrnlqj dw rxu qxphulfdo h{dpsoh ri dv|pphwulf frxqwu| vl}hv/ Ilj1 4 dqg Ilj1 5

vkrz wkdw rswlpdo lq dwlrq uhpdlqv vwulfwo| srvlwlyh lq erwk frxqwulhv dv orqj dv D grhv

qrw ehfrph wrr elj/ vr wkdw dffruglqj wr Sursrvlwlrq 9 lw sd|v r� wr frrshudwh1 Krzhyhu/ li

D frqwlqxhv wr jurz lq vl}h/ rswlpdo lq dwlrq lq E jrhv wr }hur/ exw uhpdlqv srvlwlyh lq D1

Wklv fdxvhv wkh dujxphqw lq rxu surri wr euhdn grzq= zh fdqqrw dq|pruh orzhu lq dwlrq

lq erwk frxqwulhv/ zkloh ohdylqj wkh uhodwlyh sulfh ri vhfxulwlhv xqfkdqjhg/ ehfdxvh lq dwlrq

lq wkh vpdoohu frxqwu| lv douhdg| }hur1 Xqghu wkrvh flufxpvwdqfhv lw lv qrw fohdu zkhwkhu

wkh odujhu frxqwu| zrxog vwloo kdyh dq lqwhuhvw lq frrshudwlqj wkurxjk vlpsoh edujdlqlqj1

Ri frxuvh wklv slfwxuh zrxog fkdqjh li zh doorzhg iru qrq0glvwruwlrqdu| vlgh sd|phqwv1

Lq wkdw fdvh prqhwdu| vwdelolw| zrxog dozd|v eh rswlpdo/ vlqfh lw pd{lpl}hv djjuhjdwh

frqvxpswlrq1 Lw zrxog wkhq vx!fh wr edujdlq ryhu wkh vl}h ri qrq0glvwruwlrqdu| wudqvihuv
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wr hqvxuh wkdw erwk sduwlhv jdlq1

Ehiruh frqfoxglqj/ zh dqdo|}h wkh fdvh ri d prqhwdu| xqlrq zkhq zh ghyldwh iurp

shuihfw v|pphwu|1 Li wkh frvw ri lq dwlrq wdnhv wkh irup ri wkh fhqwudo edqn wkurzlqj

dzd| sduw ri rxwsxw/ doo uhvxowv jr wkurxjk1 Li/ rq wkh frqwudu|/ zh suhihu wkh phqx frvw

lqwhusuhwdwlrq/ wklv lv qrw reylrxv dq|pruh1 Lq d prqhwdu| xqlrq/ phqx frvwv ehqh�w iurp

rqh ohvv ghjuhh ri iuhhgrp/ ehfdxvh wkh frpprq fhqwudo edqn orvhv wkh fdsdflw| wr doorfdwh

wkh frvw ri xqlrq0zlgh lq dwlrq ehwzhhq wkh wzr frxqwulhv1 Wkh iroorzlqj sursrvlwlrq

wkhuhiruh rqo| uhihuv wr wkh lqwhusuhwdwlrq ri wkh fhqwudo edqn wkurzlqj rxwsxw dzd|=

Sursrvlwlrq :1 Li frxqwulhv duh dv|pphwulf dqg li lq wkh qrq0frrshudwlyh htxloleulxp

lq dwlrq lv vwulfwo| srvlwlyh lq erwk frxqwulhv +e�
�

� A 3 dqg e�
�

2 A 3,/ d prqhwdu| xqlrq

doorzv iru d Sduhwr vxshulru rxwfrph/ dv orqj dv wkh fhqwudo edqn fdq ghflgh krz wr doorfdwh

wkh frvw ri lq dwlrq ehwzhhq frxqwulhv1

Surri1 Vhh Dsshqgl{ D191

Wkh surri hvvhqwldoo| vkrzv wkdw wkh Sduhwr vxshulru vroxwlrq ri Sursrvlwlrq 9 fdq eh

uhsolfdwhg iru wkh fdvh ri d prqhwdu| xqlrq1

� ���	���
�� �
�����

Li frxqwulhv duh vxemhfw wr dv|pphwulf vkrfnv/ wkh devhqfh ri prqhwdu| frrshudwlrq pd|

ohdg wr d vxerswlpdo rxwfrph1 Wklv kdsshqv hyhq li fhqwudo edqnv fdq frpplw lq dgydqfh

wr wkh prqhwdu| srolf| wkdw pd{lpl}hv vrfldo zhoiduh1 Wkh uhdvrq lv wkdw fhqwudo edqnv

pd| zdqw wr xvh lq dwlrq wr d�hfw wkh whupv ri wudgh lq wkh ulvn vkdulqj pdunhw1 Krzhyhu/

jlyhq wkdw erwk fhqwudo edqnv kdyh wkh vdph lqfhqwlyh/ wkh whupv ri wudgh h�hfw zdvkhv

rxw/ dqg erwk frxqwulhv hqg xs zruvh r�1 Wr jhw ulg ri wklv h{whuqdolw| sureohp/ vrph

irup ri prqhwdu| frrshudwlrq lv qhfhvvdu|= li frrshudwlrq ehwzhhq vhsdudwh fhqwudo edqnv

lv gl!fxow/ iruplqj d prqhwdu| xqlrq pd| eh wkh zd| rxw1

Frqwudu| wr wkh frqyhqwlrqdo zlvgrp ri Pxqghoo +4<94,/ wklv sdshu wkhuhiruh pdnhv

d fdvh iru frxqwulhv idflqj dv|pphwulf vkrfnv wr dgrsw d frpprq fxuuhqf|1 E| grlqj vr/

lw uhylyhv wkh Pxqghoo +4<:6, dujxphqw lq idyru ri prqhwdu| xqlrqv1 Qrwh wkdw e| jlylqj
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fhqwudo edqnv wkh fdsdflw| wr frpplw/ zh duh eldvlqj rxu uhvxowv djdlqvw Pxqghoo +4<:6,1

Hyhq vr/ wkh �odwwhu Pxqghoo� suryhv wr eh dolyh dqg zhoo1

Rqh odvw frpphqw= lq rxu prgho rswlpdo prqhwdu| srolf| suhvfulehv fuhdwlqj lq0

 dwlrq lq errpv dqg nhhslqj sulfhv vwdeoh lq uhfhvvlrqv1 Zkloh wklv �wv wkh hpslulfdo

uhjxodulw| ri sur0f|folfdo lq dwlrq/ lw jrhv djdlqvw wkh wkh vwdqgdug wh{werrn uhfrpphqgd0

wlrq ri frqwudfwlrqdu| prqhwdu| srolf| gxulqj errpv dqg h{sdqvlrqdu| prqhwdu| srolf|

gxulqj uhfhvvlrqv1 Wklv glvfuhsdqf| lv qrw vxusulvlqj1 Wr lvrodwh wkh vshfl�f phfkdqlvp

ri lqwhuhvw/ zh vzlwfkhg r� dq| rwkhu olqn ehwzhhq lq dwlrq dqg rxwsxw1 Lq d pruh ixoo|

vshfl�hg prgho rxu srolf| uhfrpphqgdwlrq frxog wkxv eh uhskudvhg dv pdnlqj prqhwdu|

srolf| ohvv frqwudfwlrqdu| gxulqj errpv dqg ohvv h{sdqvlrqdu| gxulqj uhfhvvlrqv/ frpsduhg

wr vwdqgdug sudfwlfh1

 !����� �� !�����
�
���

 "� !���� �� !�����
�
�� �

Wkh htxloleulxp lv gh�qhg dv d vroxwlrq wr +47, dqg +48,/ l1h1/ d frpelqdwlrq ri prqhwdu|

srolflhv +e��
�
> e�
�

2
,/ iurp zklfk qhlwkhu fhqwudo edqn kdv dq lqfhqwlyh wr ghyldwh1 Vlqfh wkh

sureohp lv shuihfwo| v|pphwulf/ dq| vroxwlrq pxvw vdwlvi| e�
�

�
@ e�

�

2
1 Lqwhulru vroxwlrqv

duh fkdudfwhul}hg e| wkh iroorzlqj �uvw rughu dqg vhfrqg rughu frqglwlrqv= Y`�

YZ�
�

@ 3/

Y2`�

YEZ�
�
�2

? 3/ Y`�

YZ�
2

@ 3/ dqg Y2`�

YEZ�
2
�2

? 31 Fruqhu vroxwlrqv fdq dulvh lq wzr fdvhv= rq wkh

rqh kdqg/ prqhwdu| srolflhv +e��� > e�
�
2 , @ +3> 3, frqvwlwxwh dq htxloleulxp li dw wkdw srlqw

Y`�

YZ�
�

? 3 dqg Y`�

YZ�
2

? 3> dqg rq wkh rwkhu kdqg/ prqhwdu| srolflhv +e��� > e�
�
2 , @ +4> 4, irup

dq htxloleulxp li dw wkdw srlqw Y`�

YZ�
�

A 3 dqg Y`�

YZ�
2

A 31 Zh qrz glvwlqjxlvk ehwzhhq wkh

iroorzlqj fdvhv=

41 Fdvh 4= �� � 51

Dv d suholplqdu| uhpdun/ qrwh wkdw vlqfh � � 4/ wklv frqglwlrq lpsolhv wkdw � A 51

Wkh �uvw rughu frqglwlrq ri pd{lpl}dwlrq sureohp +47, ri fhqwudo edqn D lv=

CZ�
�

C���

m+��� @ �
�
2 , @ �5432+4 . �,�

7 . +4 . �,�e��� +�� 5,� 5��

+5� +4 . �,�e��� ,
�n4

@ 3 +53,
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Vroylqj rxw iru e��� jlyhv xv=

e�
�
� @

5��� 7

+4 . �,�+�� 5,
+54,

Qrwh wkdw wklv vroxwlrq lv zlwklq wkh dffhswdeoh udqjh= 3 � e�
�
� � 41 Wr fkhfn zkhwkhu

+54, fruuhvsrqgv wr d orfdo pd{lpxp/ zh fkhfn wkh vhfrqg rughu frqglwlrq=

C2Z�

C+��� ,
2
m+��� @ e�

�
� @ �

�
2 , @ �3=4;:8+4 . �,2�2+�� 7@6,+

�� 5

+4� �,�
,�n4 ? 3 +55,

Jlyhq wkdw � A 5/ wkh vhfrqg rughu frqglwlrq lv qhjdwlyh/ vr wkdw zh duh lqghhg lq suhv0

hqfh ri d orfdo pd{lpxp1 Wkh prqhwdu| srolflhv +e��� > e�
�
2 , @ + 2k43e

E�nk��E432� >
2k43e

E�nk��E432�,

wkhuhiruh vdwlvi| wkh htxloleulxp frqglwlrqv1 Lw fdq hdvlo| eh fkhfnhg wkdw wkhuh duh

qr fruqhu vroxwlrqv1

51 Fdvh 5= �� ? 5 dqg � A 51

Wdnlqj wkh �uvw rughu frqglwlrq ri pd{lpl}dwlrq sureohp +47,/ dqg vroylqj rxw iru e���

jlyhv xv wkh vdph h{suhvvlrq dv lq +54,1 Qrwh/ krzhyhu/ wkdw lq wklv fdvh e��� ? 3/ vr

wkdw wkh vroxwlrq lv rxwvlgh wkh dffhswdeoh udqjh1 Wklv ohdyhv xv zlwk srvvleoh fruqhu

vroxwlrqv1 Iru prqhwdu| srolflhv +��� > �
�
2 , @ +3> 3, zh kdyh=

CZ�

C���

@ �5432+4 . �,�
7� 5��

5�n4
? 3 +56,

E| v|pphwu|/ Y`�

YZ�
2

? 3/ vr wkdw prqhwdu| srolflhv +e��� > e�
�
2 , @ +3> 3, frqvwlwxwh dq

htxloleulxp1 Lw fdq hdvlo| eh fkhfnhg wkdw wkhuh gr qrw h{lvw rwkhu fruqhu vroxwlrqv1

61 Fdvh 6= �� ? 5 dqg � � 51

Djdlq/ wkh �uvw rughu frqglwlrq ri pd{lpl}dwlrq sureohp +47, lv jlyhq e| +53,1 Lw

lv fohdu wkdw wkh fruuhvsrqglqj ydoxh e�
�
� lv rxwvlgh wkh doorzhg udqjh= li � @ 5/ e���

zrxog eh plqxv lq�qlw|> li � ? 5/ e��� @ 2k43e
E�nk��E432� / zklfk lv juhdwhu wkdq 41 Wklv

djdlq ohdyhv xv zlwk srvvleoh fruqhu vroxwlrqv1 E| dqdorj| zlwk Fdvh 5/ lw fdq hdvlo|

eh vkrzq wkdw prqhwdu| srolflhv +e��� > e�
�
2 , @ +3> 3, frqvwlwxwh dq htxloleulxp/ dqg

wkdw wkhuh duh qr rwkhu fruqhu vroxwlrqv1
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 "� !���� �� !�����
�
�� �

41 Jlyhq wkh sureohp lv shuihfwo| v|pphwulf/ zh nqrz wkdw e��� @ e�
�
2 / vr wkdw dffruglqj

wr +46, wkh htxloleulxp sulfh es @ 41

51 Lq vwdwh v @ 4 djjuhjdwh surgxfwlrq +ri erwk uhjlrqv wrjhwkhu, qhw ri lq dwlrq lv

+4 . �,+4 � �e�
�
� , . +4 � �,> vlploduo|/ lq vwdwh v @ 5 djjuhjdwh surgxfwlrq qhw ri

lq dwlrq lv +4� �, . +4 . �,+4� �e�
�
2 ,1 Vlqfh e�

�
� @ e�

�
2 / djjuhjdwh surgxfwlrq qhw ri

lq dwlrq lv frqvwdqw dfurvv vwdwhv1 Wklv lpsolhv frpsohwh ulvn vkdulqj> lq hdfk frxqwu|

frqvxpswlrq lv ixoo| vprrwkhg dfurvv vwdwhv1 Jlyhq wkdw frxqwulhv duh frpsohwho|

v|pphwulf/ hdfk frxqwu| zloo frqvxph h{dfwo| kdoi ri djjuhjdwh surgxfwlrq qhw ri

lq dwlrq1 Vlqfh �� A 5/ lq dwlrq lv vwulfwo| srvlwlyh/ vr wkdw frqvxpswlrq zloo eh

orzhu frpsduhg wr wkh fdvh ri sulfh vwdelolw|1

 "� !���� �� !�����
�
�� �

Wkh Qdvk edujdlqlqj vroxwlrq pd{lpl}hv

+X�+��� > �
�
2 ,�

eX
�,+X�+��� > �

�
2 ,�

eX
�, +57,

zlwk uhvshfw wr ��� dqg ��2 / zkhuh
eX� dqg eX� uhihu wr wkh xwlolwlhv ri wkh qrq0frrshudwlyh

Qdvk htxloleulxp1 Jlyhq frpsohwh v|pphwu|/ wkh wzr �uvw rughu frqglwlrqv fruuhvsrqglqj

wr wkh deryh pd{lpl}dwlrq sureohp zloo dovr eh frpsohwho| v|pphwulf/ vr wkdw wkh htxl0

oleulxp ohyhov ri lq dwlrq fruuhvsrqglqj wr wkh Qdvk edujdlqlqj vroxwlrq zloo eh lghqwlfdo=

���� @ ���2 1 Wklv lpsolhv wkdw wkh htxloleulxp uhodwlyh sulfh ri vhfxulwlhv zloo dozd|v eh htxdo

wr 4/ lqghshqghqwo| ri wkh ohyho ri lq dwlrq1 Vlqfh lq dwlrq grhv qrw d�hfw wkh uhodwlyh

sulfh ri vhfxulwlhv/ wkh pd{lpl}dwlrq sureohp erlov grzq wr pd{lpl}lqj surgxfwlrq qhw ri

lq dwlrq1 Qrw vxusulvlqjo|/ wklv lpsolhv vhwwlqj lq dwlrq htxdo wr }hur lq erwk frxqwulhv=

���� @ ���2 @ 31

 "� !���� �� !�����
�
�� �

Li wkh zhoiduh orvv iurp lq dwlrq lv gxh wr wkurzlqj dzd| sduw ri rxwsxw/ lq d prqhwdu|

xqlrq wkh fhqwudo edqn fdq ghflgh krz wr glylgh wkdw frvw ehwzhhq erwk frxqwulhv1 Ri wkh
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wrwdo orvv lq rxwsxw 5��/ lw doorfdwhv d vkduh � wr wkh frxqwu| h{shulhqflqj wkh srvlwlyh

vkrfn/ dqg d vkduh 4 � � wr wkh rwkhu1 +Jlyhq wkh shuihfwo| v|pphwulf vhwxs/ � grhv qrw

ghshqg rq zklfk uhjlrq jhwv wkh srvlwlyh vkrfn1, Gh�qlqj �� @ 2B
�nk dqg �2 @ 5 �3B

�3k / zh

fdq uh0zulwh rswlpl}dwlrq sureohpv +9, dqg +:, lq wkh iroorzlqj pdqqhu=

pd{
%�
�
c%�
2

X
� @

4

5

++4 . �,+4� ����, .
%�
�

�nZ�
,�34

4� �
.

4

5

++4� �,+4� �2�2, .
%�
2

�nZ2
,�34

4� �
+58,

v1w1
{��

4 . ��
. s

{�2

4 . �2
@ 3

dqg

pd{
%�
�
c%�
2

X
� @

4

5

++4� �,+4� �2��, .
%�
�

�nZ�
,�34

4� �
.

4

5

++4 . �,+4� ���2, .
%�
2

�nZ2
,�34

4� �
+59,

v1w1
{��

4 . ��
. s

{�2

4 . �2
@ 3

Vroylqj wkhvh pd{lpl}dwlrq sureohpv/ zkloh wdnlqj lqwr dffrxqw wkh pdunhw fohdulqj frq0

glwlrqv +;,/ jlyhv xv wkh htxloleulxp sulfh ohyho=

�s @ +
+4 . �,+4� ����, . +4� �,+4� �2��,

+4 . �,+4� ���2, . +4� �,+4� �2�2,
,4 +5:,

Wkh ydoxh wkdw � wdnhv +dqg/ wkhuhiruh/ dovr wkh ydoxhv wkdw �� dqg �2 wdnh, grhv qrw fkdqjh

wkh shuihfwo| v|pphwulf qdwxuh ri wkh sureohp1 Iroorzlqj wkh dujxphqw lq Sursrvlwlrq 7/

wkh htxloleulxp ohyhov ri lq dwlrq pxvw wkhuhiruh eh lghqwlfdo= ��� @ ��21 Wklv lpsolhv wkdw

�s zloo eh htxdo wr 4/ lqghshqghqwo| ri wkh ydoxhv ri �/ �� dqg �21 Wkh uhvw ri wkh surri

iroorzv e| dqdorj| zlwk Sursrvlwlrq 71 Vkrzlqj wkh vdph uhvxow li zh irfxv rq phqx frvwv

lv hyhq hdvlhu/ vlqfh lq wkdw fdvh �� @ �2 @ �1

 "� !���� �� !�����
�
�� #

Zh suryh wkh sursrvlwlrq iru wkh fdvh ri dv|pphwulhv lq frxqwu| vl}hv> rwkhu w|shv ri

dv|pphwulhv fdq eh ghdow zlwk lq dq dqdorjrxv pdqqhu1 Iroorzlqj wkh qrwdwlrq ri Vhfwlrq

6/ +4<, jlyhv wkh htxloleulxp sulfh ri wkh qrq0frrshudwlyh htxloleulxp=

es @ +
+4 . �,+4 . �,+4� ���� , . +4� �,

+4 . �,+4� ���2 , . +4� �,+4 . �,
,4 +5;,
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zkhuh e��� A 3 dqg e�
�
2 A 31 Lq wkdw fdvh lw lv reylrxv wkdw zh fdq orzhu lq dwlrq lq erwk

frxqwulhv wr ���� ? e�
�
� dqg ���2 ? e�

�
2 / zkloh pdlqwdlqlqj wkh ydoxh ri wkh uhodwlyh sulfh +5;,1

Li lq dwlrq lv orzhu lq erwk frxqwulhv/ dqg wkh uhodwlyh sulfh ri vhfxulwlhv lv xqfkdqjhg/

zhoiduh lq erwk frxqwulhv kdv lqfuhdvhg1

 "# !���� �� !�����
�
�� $

Wkh vwduwlqj srlqw +wkh qrq0frrshudwlyh vroxwlrq, lv htxdo wr wkdw lq Sursrvlwlrq 91 Lw lv

hdv| wr vkrz wkdw wkh Sduhwr vxshulru rxwfrph lq Sursrvlwlrq 9 fdq eh uhsolfdwhg lq wkh

iudphzrun ri d prqhwdu| xqlrq1 Xvlqj wkh vdph qrwdwlrq dv lq Sursrvlwlrq 8/ lw vx!fhv wr

vhw � @ 4/ �W� @
�Z�
�

�
�

dqg �W2 @
�Z�
2

�
�

/ zkhuh �W� dqg �
W

2 uhihu wr wkh xqlrq0zlgh lq dwlrq udwhv lq

vwdwh 4 dqg vwdwh 5/ dqg ���� dqg ���2 uhihu wr wkh lq dwlrq udwhv xqghu prqhwdu| frrshudwlrq

lq Sursrvlwlrq 91

% &
'
�
�� ���
� �� �����
��

�

%"� &
'
�
�� ������
�
�

� �� ���
�
(
 ���	�� �	���� 	�����

�

Lq wklv vhfwlrq zh dvvxph wkdw vwdwh 4 kdsshqv zlwk suredelolw| t dqg vwdwh 5 zlwk sure0

delolw| 4� t1 Ilj1 8 dqg Ilj1 9 sorw wkh htxloleulxp lq dwlrq udwhv iru frxqwulhv D +zkhq

v @ 4, dqg E +zkhq v @ 5, lq ixqfwlrq ri t1 Dv fdq eh vhhq/ wkh orzhu wkh suredelolw| ri

jhwwlqj d srvlwlyh vkrfn/ wkh kljkhu wkh rswlpdo lq dwlrq udwh1 Wkh lqwxlwlrq lv wkh iroorz0

lqj1 Lq dwlrq ohdgv wr d gurs lq rxwsxw zkhqhyhu wkh frxqwu| h{shulhqfhv d srvlwlyh vkrfn1

Wkhuhiruh/ wkh orzhu wkh suredelolw| ri uhfhlylqj d srvlwlyh vkrfn/ wkh orzhu wkh h{shfwhg

frvw ri lq dwlrq/ dqg wkh kljkhu wkh rswlpdo lq dwlrq udwh1 Wkh gl�huhqw lq dwlrq udwhv

lq D dqg E ohdgv wr xqfhuwdlqw| lq djjuhjdwh rxwsxw qhw ri lq dwlrq orvvhv/ vr wkdw ulvn

vkdulqj ehfrphv lqfrpsohwh= dv vrrq dv zh ghyldwh iurp t @ 4@5/ wkhuh lv ohvv0wkdq0ixoo

frqvxpswlrq vprrwklqj lq hdfk frxqwu|1

Pruhryhu/ wkh dv|pphwu| lpsolhv wkdw wkh whupv ri wudgh ri rqh ri wkh wzr frxqwulhv

pd| lpsuryh1 Ilj1 : looxvwudwhv wklv srlqw= lw sorwv s lq wkh qrq0frrshudwlyh rxwfrph/

uhodwlyh wr s lq wkh devhqfh ri glvwruwlrqv1 Li wkh udwlr lq Ilj1 : ulvhv deryh 4/ E*v whupv ri

wudgh lq vhfxulwlhv lpsuryh> li wkh udwlr gursv ehorz 4/ D*v whupv ri wudgh lpsuryh1 Ilj1 :
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vkrzv dq lpsuryhphqw lq D*v whupv ri wudgh dv t gursv ehorz 4251 Wklv lv frqvlvwhqw zlwk

rxu �qglqjv lq Ilj1 8 dqg 9= iru t ehorz 425/ lq dwlrq lv kljkhu lq D wkdq lq E/ vr wkdw

wkh glvwruwlyh fdsdflw| ri D lv juhdwhu wkdq wkdw ri E1

0.2 0.4 0.6 0.8 1
q

0.1
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0.3

0.4

Inflation A

Ilj1 8= Lq dwlrq lq D1
0.2 0.4 0.6 0.8 1

q

0.1
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0.4

Inflation B

Ilj1 9= Lq dwlrq lq E1

0.2 0.4 0.6 0.8
q
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0.5

1.5

2

2.5

3

3.5

price security 2

Ilj1 := Uhodwlyh sulfh vhfxulw| 51

0.2 0.4 0.6 0.8 1
q

�0.05

0.05

0.1

0.15

Welfare A

Ilj1 ;= Zhoiduh lq D1

Ilj1 8 wkurxjk ;= Dv|pphwu| lq wkh suredelolw| ri uhfhlylqj d srvlwlyh vkrfn1

Vlqfh wkh whupv ri wudgh ri rqh ri wkh wzr frxqwulhv lpsuryhv dv zh pryh dzd|

iurp t @ 4@5/ wkdw frxqwu| pd| ehfrph ehwwhu r� frpsduhg wr wkh ehqfkpdun fdvh ri

sulfh vwdelolw|1 Ilj1 ; frq�upv wklv dujxphqw e| sorwwlqj wkh fkdqjh lq D*v zhoiduh zkhq

prylqj iurp sulfh vwdelolw| wr wkh qrq0frrshudwlyh Qdvk vroxwlrq= iru t orz hqrxjk/ zhoiduh

lpsuryhv1 Wklv lv qrw vxusulvlqj1 Dv t gursv ehorz 425/ D*v whupv ri wudgh lpsuryh/ zkhuhdv

wkh frvw ri lq dwlrq idoov1 Wkh qrq0prqrwrqh vkdsh ri wkh zhoiduh fkdqjh kdv wr gr zlwk wkh

ghjuhh ri xqfhuwdlqw|= dv t dssurdfkhv 3 ru 4/ xqfhuwdlqw| ehfrphv yhu| vpdoo/ vr wkdw wkh

jdlqv iurp ulvn vkdulqj � dqg wkh jdlqv iurp glvwruwlqj � ehfrph qhjoljleoh1 Rxu uhvxowv
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wkhuhiruh vxjjhvw wkdw wkh frxqwu| h{shulhqflqj srvlwlyh vkrfnv zlwk d orz suredelolw| pd|

kdyh ohvv wr jdlq iurp prqhwdu| frrshudwlrq1

%"� &
'
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�� 	������ �
)
� ��� �
'
�
�� ���	� �
)
�
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V
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0.1

Inflation A

Ilj1 <= Lq dwlrq D1
0.1 0.2 0.3 0.4 0.5 0.6 0.7

V

0.02

0.04

0.06

0.08

0.1

Inflation B

Ilj1 43= Lq dwlrq E1
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V
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�0.02
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Welfare A

Ilj1 44= Zhoiduh D1
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V

�0.04
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�0.02

�0.01

Welfare B

Ilj1 45= Zhoiduh E1

Ilj1 < wkurxjk 44= Dv|pphwulhv lq frxqwu| vl}h zlwk eljjhu frxqwu| uhfhlylqj vpdoohu

vkrfn +4 . � lv wkh vl}h ri D dqg 4� � wkh vl}h ri E,

Udwkhu wkdq frqvlghulqj dv|pphwulf frxqwu| vl}hv zlwk lghqwlfdo vkrfnv/ dv zh gr

lq wkh pdlq wh{w/ zh qrz wdnh lqwr dffrxqw wkh vw|ol}hg idfw wkdw odujhu frxqwulhv h{shulhqfh

sursruwlrqdoo| vpdoohu vkrfnv +Khdg/ 4<<8,1 Pruh vshfl�fdoo|/ vxssrvh frxqwu| D dqqh{hv d

iudfwlrq � ri frxqwu| D*v srsxodwlrq148 Wr nhhs wklqjv vlpsoh/ dvvxph djhqwv lq D frqwlqxh

wr eh krprjhqhrxv149 Shu fdslwd rxwsxw lq D lv wkhq +4. �3j

�nj
�, li v @ 4/ dqg +4� �3j

�nj
�, li

v @ 51 Frqwudu| wr wkh fdvh zh vwxglhg lq wkh pdlq wh{w/ wkh vl}h ri vkrfnv lq D wkhuhiruh

ghfuhdvh zlwk frxqwu| vl}h1

Dv vkrzq lq Ilj1 < dqg 43/ wkh lqfhqwlyh wr fuhdwh lq dwlrq qrz dovr ghfuhdvhv

48Qrwh wkdw/ frqwudu| wr wkh h{dpsoh lq wkh pdlq wh{w/ wklv w|sh ri vl}h dv|pphwu| grhv qrw lqwurgxfh

djjuhjdwh xqfhuwdlqw|1 Vhh irrwqrwh +45,1

49Wklv lv htxlydohqw wr dvvxplqj frpsohwh uhglvwulexwlrq dfurvv djhqwv zlwklq frxqwulhv1
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lq wkh odujhu frxqwu|1 Wkh lqwxlwlrq lv wkh iroorzlqj= dowkrxjk lw lv hdvlhu iru wkh eljjhu

frxqwu| wr glvwruw sulfhv/ wkh vpdoohu vkrfn vl}h jlyhv lw ohvv urrp wr gr vr1 Vlqfh sulfh

glvwruwlrqv ghfuhdvh zlwk vl}h dv|pphwu|/ vr grhv wkh zhoiduh orvv gxh wr glvwruwlrqv +Ilj1

44 dqg 45,1

�
�
�
�	
�

^4` Eduur/ U1M1 dqg Jrugrq/ G1E1/ 4<;6d1 Uxohv/ Glvfuhwlrq dqg Uhsxwdwlrq lq d Prgho ri

Prqhwdu| Srolf|/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 45+4,/ 4340541

^5` Eduur/ U1M1 dqg Jrugrq/ G1E1/ 4<;6e1 D Srvlwlyh Wkhru| ri Prqhwdu| Srolf| lq d

Qdwxudo0Udwh Prgho/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ <4+7,/ 8;<09431

^6` Fhohqwdql/ P1/ Frqgh0Uxl}/ M1L1/ dqg Ghvphw/ N1/ 53351 Lqfrpsohwh Lqwhuuhjlrqdo Ulvn

Vkdulqj zlwk Frpsohwh Pdunhwv/ plphr1

^7` Fklqj/ V1 dqg Ghyhuhx{/ P1E1/ 5333d1 Ulvn Vkdulqj dqg wkh Wkhru| ri Rswlpdo Fxu0

uhqf| Duhdv= D Uh0h{dplqdwlrq ri Pxqghoo 4<:6/ KNLPU Zrunlqj Sdshu ;25333/

Qryhpehu1

^8` Fklqj/ V1 dqg Ghyhuhx{/ P1E1/ 5333e1 Pxqghoo Uhylvlwhg= D Vlpsoh Dssurdfk wr

wkh Frvwv dqg Ehqh�wv ri d Vlqjoh Fxuuhqf| Duhd/ KNLPU Zrunlqj Sdshu <25333/

Qryhpehu1

^9` Hlfkhqjuhhq/ E1/ 4<<:1 Hxurshdq Prqhwdu| Xql�fdwlrq= Wkhru|/ Sudfwlfh dqg Dqdo|0

vlv/ Fdpeulgjh/ Pdvv1= PLW Suhvv1

^:` Khdg/ D1F1/ 4<<81 Frxqwu| Vl}h/ Djjuhjdwh Ioxfwxdwlrqv/ dqg Lqwhuqdwlrqdo Ulvn Vkdu0

lqj/ Wkh Fdqdgldq Mrxuqdo ri Hfrqrplfv/ 5;/ 7e/ 43<90444<1

^;` Ndqgho/ V1 dqg Vwdpedxjk/ U1I1/ 4<<41 Dvvhw Uhwxuqv dqg Lqwhuwhpsrudo Suhihuhqfhv/

Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 5:/ 6<0:41

^<` Oxfdv/ U1H1/ 4<;51 Lqwhuhvw Udwhv dqg Fxuuhqf| Sulfhv lq d Wzr0Frxqwu| Zruog/ Mrxu0

qdo ri Prqhwdu| Hfrqrplfv/ 43/ 668068<1
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^43` Pdqnlz/ Q1J1 dqg ]hoghv/ V1S1/ 4<<41 Wkh Frqvxpswlrq ri Vwrfnkroghuv dqg Qrq0

vwrfnkroghuv/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 5</ <:04451

^44` PfNlqqrq/ U1L1/ 53331 Pxqghoo/ wkh Hxur dqg Rswlpxp Fxuuhqf| Duhdv/ Vwdqirug

Xqlyhuvlw|/ plphr/ Pd| 551

^45` PfNlqqrq/ U1L1/ 53341 Rswlpxp Fxuuhqf| Duhdv Uhylvlwhg/ Vwdqirug Xqlyhuvlw|/

plphr/ Pdufk 461

^46` Phkud/ U1 dqg Suhvfrww/ H1F1/ 4<;81 Wkh Htxlw| Suhplxp= D Sx}}oh/ Mrxuqdo ri

Prqhwdu| Hfrqrplfv/ 48/ 47804941

^47` Pxqghoo/ U1/ 4<941 D Wkhru| ri Rswlpxp Fxuuhqf| Duhdv/ Dphulfdq Hfrqrplf Uh0

ylhz/ 84/ 83<084:1

^48` Pxqghoo/ U1 4<:61 Xqfrpprq Dujxphqwv iru Frpprq Fxuuhqflhv/ lq= K1J1 Mrkqvrq

dqg D1N1 Vzrergd +hgv1,/ Wkh Hfrqrplfv ri Frpprq Fxuuhqflhv/ Doohq dqg Xqzlq1

^49` Shuvvrq/ W1 dqg Wdehoolql/ J1/ 53331 Srolwlfdo Hfrqrplfv= H{sodlqlqj Hfrqrplf Srolf|/

Fdpeulgjh/ Pdvv1= PLW Suhvv1
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