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Abstract

In this paper we examine the optimal level of central bank activism in a standard model of monetary

policy with uncertainty, learning and strategic interactions. We calibrate the model using G7 data and

find that the presence of strategic interactions between the central bank and private agents creates

an additional motivation for caution in optimal monetary policy. An active policy designed to help

learning and reduce future uncertainty creates extra volatility in inflation expectations, which is

detrimental to welfare.

JEL classification: D81, D83, D84, E52, E58

Keywords: activism, learning, monetary policy, strategic interactions, uncertainty
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4 Lqwurgxfwlrq

Vkrxog d fhqwudo edqn eh fdxwlrxv ru dfwlylvw lq lwv prqhwdu| srolf|B Fhqwudo
edqnhuv rq erwk vlghv ri wkh Dwodqwlf vxfk dv Eolqghu +4<<;, dqg Lvvlqj +4<<<,
kdyh uhfhqwo| vwuhvvhg wkh sudfwlfdo lpsruwdqfh ri wklv txhvwlrq1 Dfdghplf
hfrqrplvwv kdyh uhvsrqghg wr wkhvh frqfhuqv erwk e| gudzlqj rq hvwde0
olvkhg zrun dqg e| lqqrydwlyh vwdwh0ri0wkh0duw uhvhdufk1 Ryhu wkluw| |hduv
djr/ Eudlqdug +4<9:, uhfrpphqghg fdxwlrq li wkhuh lv xqfhuwdlqw| derxw wkh
h�hfwv ri prqhwdu| srolf|/ d uhvxow zklfk zdv odwhu fkdoohqjhg e| Ehuwrffkl
dqg Vsdjdw +4<<6, zlwk wkh vxjjhvwlrq wkdw srolf| vkrxog eh pruh dfwlylvw
vlqfh zh ohduq pruh derxw wkh nh| sdudphwhuv ri wkh hfrqrp| wkdw zd|1 Uh0
fhqw vwxglhv e| Zlhodqg +4<<;/ 5333e, kdyh v|qwkhvlvhg dqg ghyhorshg wkhvh
lghdv1

Lq wklv sdshu zh ghyhors dujxphqwv vxjjhvwlqj wkdw fdxwlrq pd| lqghhg
eh wkh rswlpdo srolf|1 Zh dujxh wkdw dq dfwlylvw srolf| wudqvodwhv lqwr pruh
yrodwloh lq dwlrq h{shfwdwlrqv/ zklfk fdxvh sureohpv iru d fhqwudo edqn dw0
whpswlqj wr nhhs lq dwlrq orz dqg vprrwk rxwsxw  xfwxdwlrqv1 E| ehlqj
pruh fdxwlrxv/ wkh fhqwudo edqn lv deoh wr gdpshq wkh yrodwlolw| lq lq dwlrq
h{shfwdwlrqv dqg vr fuhdwh d pruh idyrxudeoh hqylurqphqw iru wkh frqgxfw ri
prqhwdu| srolf|1 Wr hvwdeolvk rxu uhvxow zh xvh d vwdqgdug prqhwdu| prgho/
hvvhqwldoo| wkdw ri Eduur dqg Jrugrq +4<;6,/ lq d g|qdplf vhwwlqj1 Urohv iru
xqfhuwdlqw| dqg ohduqlqj duh fuhdwhg e| dvvxplqj shuvlvwhqw exw xqrevhuydeoh
uhjlphv lq zklfk prqhwdu| srolf| kdv gl�huhqw h�hfwv1

Rxu uhvxowv ghshqg rq wkh vwudwhjlf lqwhudfwlrqv lqkhuhqw lq wkh prgho/
zklfk fuhdwh d olqn ehwzhhq wkh dfwlylvp ri wkh fhqwudo edqn dqg wkh yrodwlo0
lw| ri lq dwlrq h{shfwdwlrqv1 Wkh yrodwlolw| ri h{shfwdwlrqv uhdfwv wr wkh
dfwlylvp ri d fhqwudo edqn ehfdxvh dq dfwlylvw srolf| surgxfhv pruh lqiru0
pdwlrq/ khoslqj sulydwh djhqwv wr ohduq dqg dgmxvw wkhlu h{shfwdwlrqv idvwhu1
H{lvwlqj iudphzrunv/ e| qrw wdnlqj vwudwhjlf lqwhudfwlrqv lqwr dffrxqw/ gr
qrw dghtxdwho| vshfli| wkh frvwv dqg ehqh�wv ri dq dfwlylvw srolf|1

Wkh sdshu lv vwuxfwxuhg dv iroorzv1 Rxu prgho lv ghvfulehg lq ghwdlo
lq Vhfwlrq 5 dqg wkhq fdoleudwhg lq Vhfwlrq 6 xvlqj hpslulfdo hvwlpdwhv ri
dv|pphwulf uhjlphv lq wkh J: hfrqrplhv1 Vhfwlrq 7 vroyhv wkh prgho iru
gl�huhqw dvvxpswlrqv frqfhuqlqj fhqwudo edqn ehkdylrxu1 Zh irfxv rq krz
srolflhv gl�hu ghshqglqj rq krz wkh fhqwudo edqn wdnhv ohduqlqj lvvxhv lqwr
dffrxqw1 Vhfwlrq 8 frqfoxghv1
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5 Wkh prgho

514 Vwuxfwxuh ri wkh hfrqrp|

Wkh hfrqrp| lv fkdudfwhulvhg e| dq h{shfwdwlrqv0dxjphqwhg Skloolsv0fxuyh
uhodwlrqvkls +4, ehwzhhq lq dwlrq vxusulvhv Z| � Ze

| dqg rxwsxw +|/ gh�qhg
dv ghyldwlrq iurp wuhqg1 Lq dwlrq Z| lv dvvxphg wr eh frpsohwho| xqghu wkh
frqwuro ri wkh fhqwudo edqn dqg lv wkh lqvwuxphqw ri prqhwdu| srolf|14 >| lv
dq l1l1g1 rxwsxw vkrfn1 Lw lv dvvxphg wr eh qrupdoo| glvwulexwhg zlwk phdq
}hur dqg yduldqfh j>1 Wkh vkrfn lwvhoi lv xqrevhuydeoh wr wkh fhqwudo edqn
dqg sulydwh djhqwv exw d vljqdo lv revhuydeoh/ jlylqj lqirupdwlrq derxw wkh
fxuuhqw rxwsxw vkrfn vxemhfw wr qrlvh1 Zh gh�qh wkh dfwlylvp ri wkh fhqwudo
edqn dv wkh h{whqw wr zklfk lw uhdfwv wr wkh revhuyhg vljqdo1

+| ' qr|
EZ| � Ze|� n >| +4,

Lw lv lpphgldwho| fohdu iurp htxdwlrq +4, wkdw yrodwloh lq dwlrq h{shf0
wdwlrqv duh sureohpdwlf iru wkh fhqwudo edqn1 Li lq dwlrq lv nhsw forvh wr d
wdujhw wkhq wkh yrodwlolw| lq lq dwlrq h{shfwdwlrqv lv wudqvplwwhg lqwr yrodwloh
lq dwlrq vxusulvhv/ dqg frqvhtxhqwo| yrodwloh rxwsxw1 Dq dowhuqdwlyh srolf|
lq zklfk lq dwlrq lv dgmxvwhg wr phhw h{shfwdwlrqv zrxog uhgxfh wkh sure0
ohp ri rxwsxw  xfwxdwlrqv exw fuhdwh dq h{dfwo| rssrvlwh sureohp lq whupv
ri lq dwlrq yrodwlolw|1 Wr dyrlg wkhvh sureohpv wkh fhqwudo edqn suhihuv wr
frqgxfw prqhwdu| srolf| lq dq hqylurqphqw zkhuh lq dwlrq h{shfwdwlrqv duh
ohvv yrodwloh1

Wr lqwurgxfh ohduqlqj lvvxhv zh dvvxph wkdw wkh hfrqrp| fdq eh lq hl0
wkhu rqh ri wzr xqrevhuydeoh uhjlphv/ r| ' M ru u/ fruuhvsrqglqj wr kljk
dqg orz prqhwdu| srolf| h�hfwlyhqhvv1 Wkh uhjlph0ghshqghqw sdudphwhu qr|

wdnhv wkh ydoxh qM lq wkh h�hfwlyh dqg qu lq wkh lqh�hfwlyh uhjlph1 Vlqfh
wklv sdudphwhu gl�huv dfurvv uhjlphv wkhuh zloo eh dv|pphwu| lq wkh h�hfwv
ri prqhwdu| srolf| rq rxwsxw/ ghshqglqj rq zklfk lv wkh fxuuhqw uhjlph1
Wkh uhjlphv duh dvvxphg wr iroorz d klgghq wzr0vwdwh Pdunry vzlwfklqj sur0
fhvv/ lq rwkhu zrugv wkh hfrqrp| vzlwfkhv ehwzhhq shulrgv ri kljk dqg orz
prqhwdu| srolf| h�hfwlyhqhvv1 Wkh frqglwlrqdo suredelolwlhv ri qrw vzlwfklqj
uhjlph/ l1h1 4M ' � Er|n� ' M mr|'M � dqg 4u ' � Er|n� ' u mr|'u � duh dvvxphg

4Doorzlqj wkh fhqwudo edqn frpsohwh frqwuro ryhu wkh lq dwlrq udwh devwudfwv iurp xq0
fhuwdlqwlhv uhodwhg wr wkh prqhwdu| wudqvplvvlrq phfkdqlvp1 Wkhvh frxog eh lqfrusrudwhg
lqwr wkh prgho exw zrxog qrw d�hfw rxu frqfoxvlrqv1
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h{rjhqrxv dowkrxjk qrw qhfhvvdulo| v|pphwulf1 Wkh kljkhu wkh suredelolw|
ri qrw vzlwfklqj wkh orqjhu wkh uhjlph lv h{shfwhg wr odvw1

SW

beliefs

πWH

agents form
inflation

expectations

]W

output signal
observed

πW

central bank
chooses
inflation

\W

output
realised

SW��

beliefs
updated

W

Iljxuh 4= Wlplqj ri wkh prgho

Wkh wlplqj ri wkh prgho lv vkrzq lq Iljxuh 41 Wkh vljqdo fdq eh revhuyhg
e| wkh fhqwudo edqn ehiruh lw pdnhv lwv lq dwlrq fkrlfh/ exw e| wklv wlph
sulydwh djhqwv kdyh douhdg| vhw wkhlu lq dwlrq h{shfwdwlrqv iru wkh shulrg1
Vlqfh rqo| wkh fhqwudo edqn lv deoh wr uhdfw wr wkh vljqdo lw fuhdwhv dv|pphwulhv
dqg d edvlv iru vwdelolvdwlrq dfwlrqv1 Li wkh vljqdo lqglfdwhv d odujh srvlwlyh
vkrfn wkh fhqwudo edqn lv deoh wr wljkwhq prqhwdu| srolf| dffruglqjo| wr
plqlplvh orvvhv1 Wkh dfwlylvp ri wkh fhqwudo edqn lv uh hfwhg lq wkh ghjuhh
wr zklfk lw uhdfwv wr wkh vljqdo dqg lv wkhuhiruh phdvxuhg e| wkh gl�huhqfh
ehwzhhq lq dwlrq Z| dqg lq dwlrq h{shfwdwlrqv Ze

| 1
Wkh vljqdo 5| lv dvvxphg wr eh htxdo wr wkh uhdo rxwsxw vkrfn >| soxv d

fodvvlfdo phdvxuhphqw huuru 0|/ dv gh�qhg e| htxdwlrq +5,1 0| lv dvvxphg wr
eh qrupdoo| glvwulexwhg zlwk phdq }hur dqg yduldqfh j01 Doo yduldqfhv duh
dvvxphg wr eh nqrzq dqg lqghshqghqw ri wkh uhjlph vr wkh vljqdo h{wudfwlrq
sureohp ri wkh fhqwudo edqn lv wr pdnh d ehvw hvwlpdwh ri wkh dfwxdo rxwsxw
vkrfn/ jlyhq wkh vljqdo uhfhlyhg1 Wkh sureohp uhgxfhv wr �qglqj wkh frqgl0
wlrqdo glvwulexwlrq ri >| jlyhq 5|1 Htxdwlrq +6, vkrzv lwv vroxwlrq/ zkhuh wkh
vljqdo h{wudfwlrq sdudphwhu/ �/ lv gh�qhg dv � ' j>*Ej0 n j>�15

5| ' >| n 0| +5,

>| m5| � � d�5|(�j0o +6,

5Vlqfh �
w
dqg }w kdyh d elyduldwh qrupdo glvwulexwlrq/ wkh vroxwlrq lv jlyhq e| vwdqgdug

frqglwlrqlqj uhvxowv/ vhh Prrg/ Jud|eloo dqg Erhv +4<:7,/ ss1 49:0;1
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515 Fhqwudo edqn orvv ixqfwlrq

Wkh fhqwudo edqn lv dvvxphg wr kdyh d shu0shulrg txdgudwlf orvv ixqfwlrq
+7, lq wkh devroxwh ohyho ri lq dwlrq dqg ghyldwlrqv ri rxwsxw iurp d uhjlph0
lqyduldqw wdujhw ohyho +W/ dv lq wkh ruljlqdo Eduur0Jrugrq +4<;6, prgho1 Wkh
sdudphwhu � uh hfwv wkh zhljkw sodfhg e| wkh srolf| pdnhu rq lq dwlrq yhu0
vxv rxwsxw ghyldwlrqv iurp wdujhw1 Dq lq dwlrqdu| eldv dulvhv lq wkh prgho
ehfdxvh dw }hur lq dwlrq wkh fhqwudo edqn kdv dq lqfhqwlyh wr h{sorlw wkh
Skloolsv0fxuyh uhodwlrqvkls +4, dqg uh dwh wkh hfrqrp| wkurxjk d srvlwlyh lq0
 dwlrq vxusulvh1 Udwlrqdo sulydwh djhqwv ixoo| xqghuvwdqg wklv lqfhqwlyh dqg
vr h{shfw lq dwlrq wr eh kljkhu wkdq }hur1 Lq udwlrqdo h{shfwdwlrqv htxlo0
eulxp/ wkh fhqwudo edqn qr orqjhu kdv dq lqfhqwlyh wr uh dwh wkh hfrqrp|
exw wkhuh lv d eldv gxh wr wkh qrq0}hur lq dwlrq1

O| ' E+W � +|�
2 n �Z2| +7,

D fhqwudo edqn orvv ixqfwlrq ri wklv w|sh lv qrw srsxodu zlwk fhqwudo
edqnhuv1 Lw lv lqfuhdvlqjo| djuhhg wkdw wkh vroxwlrq wr wkh sureohp ri lq0
 dwlrqdu| eldv olhv lq lqvwlwxwlrqdo duudqjhphqwv zklfk suhyhqw wkh fhqwudo
edqn iurp wdujhwlqj rxwsxw deryh lwv qdwxudo udwh/ vhh lqwhu dold Vyhqvvrq
+4<<<,1 Zh fkrrvh wr uhwdlq wkh lq dwlrq eldv ehfdxvh/ li wkh fhqwudo edqn
wdujhwv rxwsxw dw lwv qdwxudo udwh/ wkh rqo| udwlrqdo h{shfwdwlrq iru lq dwlrq
lq wkh prgho lv wkh lq dwlrq wdujhw lwvhoi/ lq rxu fdvh }hur1 Lq dwlrq h{shf0
wdwlrqv duh frqvwdqw dqg dozd|v htxdo wr wkh lq dwlrq wdujhw/ luuhvshfwlyh ri
wkh h�hfwlyhqhvv ri prqhwdu| srolf|1 Wr jlyh d uroh wr lq dwlrq h{shfwdwlrqv
zh frqvhtxhqwo| uhod{ wkh dvvxpswlrq ri wdujhwlqj rxwsxw dw lwv qdwxudo udwh
dqg dvvxph wkh h{lvwhqfh ri dq lq dwlrq eldv1

516 Eholhiv

Dw dq| srlqw lq wlph wkh fhqwudo edqn dqg sulydwh djhqwv kdyh eholhiv derxw
zkhwkhu wkh hfrqrp| lv lq wkh h�hfwlyh ru lqh�hfwlyh prqhwdu| srolf| uhjlph1
Vlqfh wkh lqirupdwlrq dydlodeoh wr wkh fhqwudo edqn dqg sulydwh djhqwv lv
lghqwlfdo wkhuh lv qr vfrsh iru dv|pphwu| lq eholhiv dqg wkh fhqwudo edqn
dqg sulydwh djhqwv dozd|v djuhh xsrq wkh suredelolw| ri ehlqj lq d sduwlfxodu
uhjlph1 Wkh eholhiv ri wkh fhqwudo edqn zkhq lw pdnhv lwv lq dwlrq fkrlfh
duh wkh vdph dv wkrvh ri sulydwh djhqwv zkhq wkh| vhw lq dwlrq h{shfwdwlrqv
ehfdxvh/ hyhq wkrxjk wkh vljqdo lv revhuyhg lq wkh phdqwlph/ wkh vljqdo rq
lwv rzq vd|v qrwklqj derxw wkh fxuuhqw uhjlph1 Lw lv rqo| zkhq wkh vljqdo lv
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frpelqhg zlwk rwkhu lqirupdwlrq/ qrwdeo| wkh lq dwlrq fkrlfh dqg uhdolvhg
rxwsxw/ wkdw lw ehfrphv xvhixo lq lqihuulqj wkh fxuuhqw vwdwh ri wkh hfrqrp|1
Wkh wkxv v|pphwulf eholhiv fdq frqyhqlhqwo| eh vxppdulvhg e| d vlqjoh ydul0
deoh/ R| ' � Er| ' M�/ zklfk lv wkh eholhi dw wlph | wkdw wkh hfrqrp| lv
fxuuhqwo| lq wkh h�hfwlyh uhjlph1 Li R| ' � wkhq wkhuh lv frpsohwh fhuwdlqw|
wkdw wkh hfrqrp| lv lq wkh h�hfwlyh uhjlph1 Vlploduo|/ R| ' f lpsolhv wkdw
wkh lqh�hfwlyh uhjlph lv fxuuhqw1

517 Ohduqlqj

Eholhiv duh qrw vwdwlf lq wklv prgho1 Wkh| hyroyh ryhu wlph dv wkh fhqwudo edqn
dqg sulydwh djhqwv ohduq derxw zklfk lv wkh prvw olnho| fxuuhqw uhjlph1 Wkh
h{whqw wr zklfk ohduqlqj lv srvvleoh ghshqgv fulwlfdoo| rq wkh lqirupdwlyhqhvv
ri wkh dfwlrqv wdnhq e| wkh fhqwudo edqn1 Lq jhqhudo/ dq dfwlylvw srolf| lqyroyhv
wdnlqj dfwlrqv zklfk duh pruh lqirupdwlyh1 Xqghu wkh dfwlylvw srolf|/ wkh
fhqwudo edqn uhdfwv wr wkh qhz lqirupdwlrq dydlodeoh lq lwv vljqdo dqg vr
lwv lq dwlrq fkrlfh lv olnho| wr gl�hu vljql�fdqwo| iurp h{shfwdwlrqv1 Zlwk
d odujh lq dwlrq vxusulvh lq wkh Skloolsv fxuyh +4,/ lw lv hdvlhu wr lqihu wkh
prqhwdu| srolf| h�hfwlyhqhvv sdudphwhu dqg khqfh ohduq zkdw lv wkh fxuuhqw
uhjlph1 Lw lv wklv ohduqlqj ehqh�w ri dq dfwlylvw srolf| wkdw kdv ohg wr fdoov
iru juhdwhu dfwlylvp lq fhqwudo edqn srolf| e| Edoyhuv dqg Frvlpdqr +4<<7,
dqg Ehuwrffkl dqg Vsdjdw +4<<6,1

Wr vhh krz dq dfwlylvw srolf| wudqvodwhv lqwr idvwhu ohduqlqj lq wkh prgho/
frqvlghu wkh glvwulexwlrq ri rxwsxw +| frqglwlrqdo rq sulru lqirupdwlrq L|EZe

| c 5|c Z|�
dqg wkh vwdwh r|1 Htxdwlrqv +8, dqg +9, vkrz wkh glvwulexwlrq ri rxwsxw
frqglwlrqdo rq ehlqj lq wkh kljk ru orz prqhwdu| srolf| h�hfwlyhqhvv vwdwh
uhvshfwlyho|1

+| mP|cr|'M � � dqMEZ| � Ze
|� n �5|(�j0o +8,

+| mP|cr|'u � � dquEZ| � Ze
|� n �5|(�j0o +9,

Xqghu d fdxwlrxv srolf|/ wkh lq dwlrq fkrlfh ri wkh fhqwudo edqn lv forvh
wr wkdw h{shfwhg vr wkh lq dwlrq vxusulvh lv yhu| vpdoo/ l1h1 Z| � Ze

| � f1 Wkh
wzr glvwulexwlrqv +8, dqg +9, duh qhduo| lghqwlfdo> wkh uhdolvdwlrq ri rxwsxw
+| lv doprvw htxdoo| olnho| wr eh iurp hlwkhu uhjlph dqg yhu| olwwoh xvhixo
lqirupdwlrq lv surgxfhg1 Xqghu wklv srolf| lw lv gl!fxow wr ohduq derxw wkh
h�hfwlyhqhvv ri prqhwdu| srolf|1 Lq frqwudvw/ xqghu dq dfwlylvw srolf| wkh
fhqwudo edqn grhv vxusulvh sulydwh djhqwv dqg wkh wzr glvwulexwlrqv kdyh

ECB Working Paper No 28 l  August 2000                                                                   11



vljql�fdqwo| gl�huhqw phdqv1 Wkh h{shfwhg ydoxh ri rxwsxw lv gl�huhqw lq
hdfk uhjlph vr/ li wkh fhqwudo edqn wkhq pdnhv dq lq dwlrq vxusulvh/ lw fdq
frpsduh uhdolvhg rxwsxw +| zlwk wkh h{shfwhg ydoxhv wr lqihu wkh fxuuhqw vwdwh
ri wkh hfrqrp|1 Iru h{dpsoh/ li rxwsxw lv vwloo forvh wr wuhqg hyhq diwhu d odujh
srvlwlyh lq dwlrq vxusulvh wkh lqihuhqfh zrxog eh wkdw prqhwdu| srolf| pxvw
fxuuhqwo| eh lqh�hfwlyh1

Wkh idfw wkdw wkhuh duh rqo| d glvfuhwh qxpehu ri vwdwhv lq wkh hfrqrp|
dqg wkdw vzlwfklqj ehwzhhq vwdwhv lv h{rjhqrxv phdqv wkdw wkh irupdwlrq ri
eholhiv wdnhv d sduwlfxoduo| vlpsoh irup1 D vlpsoh dssolfdwlrq ri Ed|hv uxoh
ghvfulehv krz eholhiv duh xsgdwhg rq wkh edvlv ri qhz lqirupdwlrq1 Htxdwlrq
+:, vkrzv krz wkh lqlwldo eholhiv R| duh xsgdwhg wr Rn| dw wkh hqg ri wkh shulrg/
diwhu wkh uhdolvdwlrq ri +|1 Xqghu vxfk Ed|hvldq ohduqlqj/ Rn| ghshqgv rq wkh
uhodwlyh suredelolw| ri revhuylqj wkh rxwfrph +| lq wkh wzr uhjlphv1

Rn| '
R|� E+| mP|cr|'M�

R|� E+| mP|cr|'M� n E�� R|�� E+| mP|cr|'u�
+:,

Rn| lv wkh rswlpdo lqihuhqfh ri wkh fxuuhqw prqhwdu| srolf| h�hfwlyhqhvv
uhjlph jlyhq wkh fxuuhqw uhdolvdwlrq ri rxwsxw dqg wkh rxwsxw vljqdo1 Wkh
fhqwudo edqn lv khqfh deoh wr pdnh d suhglfwlrq R|n� ri zklfk uhjlph zloo
dsso| lq wkh qh{w shulrg e| wdnlqj dffrxqw ri wkh suredelolw| wkdw wkhuh zloo
eh d uhjlph vkliw dw wkh ehjlqqlqj ri wkh qh{w shulrg1 Lq htxdwlrq +;, wkh
suhglfwlrq lv fdofxodwhg dv d zhljkwhg dyhudjh ri wkh suredelolw| ri uhpdlqlqj
lq wkh kljk h�hfwlyhqhvv uhjlph dqg wkh suredelolw| ri vzlwfklqj rxw ri wkh
orz h�hfwlyhqhvv uhjlph1

R|n� ' Rn| 4M n E�� Rn| �E�� 4u� +;,

Htxdwlrqv +:, dqg +;,/ frpelqhg zlwk wkh qrupdo glvwulexwlrqv +8, dqg +9,
iru +|/ jlyh d qrq0olqhdu htxdwlrq +<, iru xsgdwlqj eholhiv1 Xsgdwhg eholhiv duh
d ixqfwlrq ri wkh fxuuhqw eholhi/ wkh lq dwlrq vxusulvh/ wkh vljqdo dqg uhdolvhg
rxwsxw1 EE�� uhsuhvhqwv wkh Ed|hvldq rshudwru prgl�hg wr wdnh dffrxqw ri
Pdunry0vzlwfklqj h�hfwv1

R|n� '
4MR|e

3 �
2

�
+|3qM EZ|3Z

e
| �3�5|

�j0

�2
n E�� 4u�E�� R|�e

3 �
2

�
+|3quEZ|3Z

e
| �3�5|

�j0

�2

R|e
3 �

2

�
+|3qM EZ|3Z

e
|
�3�5|

�j0

�2
n E�� R|�e

3 �
2

�
+|3quEZ|3Z

e
|
�3�5|

�j0

�2

' EER|c Z| � Ze
| c 5|c +|� +<,

12                                                                                         ECB Working Paper No 28 l  August 2000



518 Udwlrqdo h{shfwdwlrqv htxloleulxp

Sulydwh djhqwv duh dvvxphg wr eh ixoo| udwlrqdo zkhq pdnlqj wkhlu h{shfwd0
wlrq ri wkh lq dwlrq udwh1 Dffruglqj wr wkh gh�qlwlrq ri udwlrqdo h{shfwd0
wlrqv htxloleulxp wkhvh h{shfwdwlrqv kdyh wr eh frqvlvwhqw zlwk wkh dfwxdo
ehkdylrxu ri wkh fhqwudo edqn1 Lq Iljxuh 4 wkh lq dwlrq h{shfwdwlrqv iruphg
h{ dqwh ehiruh wkh revhuydwlrq ri wkh vljqdo pxvw eh htxdo wr wkh dyhudjh
lq dwlrq fkrlfh pdgh h{ srvw e| wkh fhqwudo edqn/ l1h1 lq dwlrq h{shfwdwlrqv
kdyh wr vdwlvi| htxdwlrq +43,/ zkhuh ZWE�� lv wkh lq dwlrq fkrlfh ri wkh srolf|
pdnhu jlyhq R|c Z

e
| dqg 5|1

Ze
| '

U
ZWER|c Z

e
| c 5|�sE5|�_5| +43,

6 Fdoleudwlrq
Wkh prgho vkrxog eh fdoleudwhg dw d iuhtxhqf| wkdw uh hfwv krz riwhq prq0
hwdu| srolf| ghflvlrqv duh pdgh1 Lq uhdolw| wkh vwdqfh ri prqhwdu| srolf| lv
uhylhzhg uhjxoduo| e| wkh fhqwudo edqn vr d qdwxudo fkrlfh lv wr pdnh wkh
prgho prqwko|16 Wdeoh 4 vkrzv rxu edvholqh fdoleudwlrq1

Wkh �uvw �yh sdudphwhuv lq Wdeoh 6 duh fkrvhq rq wkh edvlv ri hpslul0
fdo hvwlpdwlrq ri wkh prgho iru wkh J: frxqwulhv iru 4<;3=4 wr 4<<;=517 Wkh
vdpsoh shulrg zdv fkrvhq wr dyrlg lghqwli|lqj wkh 4<:3*v dv d frpprq re0
vhuydeoh uhjlph ri yrodwloh vkrfnv dfurvv doo frxqwulhv1 Fdoleudwhg ydoxhv ri
qM ' � dqg qu ' f�D lpso| wkdw d 314 shufhqwdjh srlqw lq dwlrq vxusulvh
ohdgv wr prqwko| rxwsxw ehlqj 316( ru 3138( deryh wuhqg/ ghshqglqj rq
wkh fxuuhqw prqhwdu| srolf| h�hfwlyhqhvv uhjlph1 Lq rwkhu zrugv/ wkh rxwsxw
h�hfw ri dq lq dwlrq vxusulvh lv vl{ wlphv kljkhu zkhq prqhwdu| srolf| lv hi0
ihfwlyh1 Uhjlphv duh fdoleudwhg wr eh v|pphwulfdoo| shuvlvwhqw= d shuvlvwhqfh
sdudphwhu ri 4 ' f�b.D phdqv wkdw wkh dyhudjh gxudwlrq ri hdfk uhjlph lv

6Lq uhdolw|/ prqwko| +dqg hyhq txduwhuo|, lq dwlrq gdwd duh udwkhu qrlv| dqg idu iurp
d fkrlfh yduldeoh1 Krzhyhu/ rxu frqfoxvlrqv vwloo uhpdlq ydolg lq d pruh frpsoh{ prgho
lq zklfk wkh fhqwudo edqn vhwv prqwko| lqwhuhvw udwhv dqg wkh prqhwdu| wudqvplvvlrq
phfkdqlvp lv prghoohg h{solflwo|1

7Hvwlpdwlrq uhvxowv duh suhvhqwhg lq Dsshqgl{ D1 Zh hpsor| d vwuxfwxudo yhfwru dx0
wruhjuhvvlrq +VYDU, dssurdfk lq d Pdunry0vzlwfklqj frqwh{w1 Wkh �*v uhsruwhg duh lq
wkh udqjh ri wkh hvwlpdwhg lpsdfw h�hfwv ri lq dwlrq vxusulvhv dfurvv wkh J: hfrqrplhv lq
shulrgv ri kljk dqg orz prqhwdu| srolf| h�hfwlyhqhvv1 Iru pruh ghwdlov ri wklv dssurdfk
vhh Hkupdqq/ Hoolvrq dqg Ydood +5333,1
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�*E�� f�b.D� ' ef prqwkv1 Wkh vwdqgdug ghyldwlrq ri rxwsxw vkrfnv/ j>/ lv
vhw lq wkh udqjh ri hvwlpdwhg ydoxhv1

Sdudphwhu Ydoxh
qM �
qu f�D
4M f�b.D
4u f�b.D
j> f�f�
j" f�ff��
� f�.D
+W f�f�
� b
B f�bb.

Wdeoh 4= Edvholqh fdoleudwhg ydoxhv

Wkh �qdo �yh sdudphwhuv lq Wdeoh 4 fdqqrw eh hvwlpdwhg gluhfwo| iurp wkh
gdwd1 Lq wkh edvholqh fdoleudwlrq zh vhw +W/ wkh wdujhw iru wkh ohyho ri rxwsxw
deryh wuhqg/ wr eh htxdo wr rqh vwdqgdug ghyldwlrq ri wkh rxwsxw vkrfn exw
shuirup vhqvlwlylw| dqdo|vlv iru d vhw ri ydoxhv +W 5 if�f�Dc f�f�c f�ffDj1 Vlqfh
+W lv orjdulwkplf wkhvh ydoxhv fruuhvsrqg wr wdujhw ohyhov iru rxwsxw deryh
wuhqg ri 318(/ 4( dqg 418( uhvshfwlyho|1 � uh hfwv wkh zhljkw wkdw wkh
fhqwudo edqn sodfhv rq lq dwlrq dv rssrvhg wr rxwsxw ghyldwlrqv iurp wdujhw1
Zh kdyh fdoleudwhg wklv sdudphwhu vr wkdw wkh dyhudjh lq dwlrq fkrlfh ri
wkh sdvvlyh ohduqlqj fhqwudo edqn fruuhvsrqgv wr d prqwko| lq dwlrq udwh
ri 315(1 Wkh vljqdo h{wudfwlrq sdudphwhu/ �/ lv gl!fxow wr fdoleudwh vr zh
wdnh d udqjh ri sdudphwhuv � 5 if�Dc f�.Dj1 Wkh vwdqgdug ghyldwlrq ri wkh
phdvxuhphqw huuru/ j0/ lv vhw wr pdwfk wkh vljqdo h{wudfwlrq sdudphwhu1 Wkh
glvfrxqw idfwru/ B/ lpsolhv d txduwhuo| glvfrxqw udwh ri 4(1

Vhqvlwlylw| dqdo|vlv rq wkh sdudphwhuv +W dqg � glg qrw |lhog txdolwdwlyho|
gl�huhqw ehkdylrxu ri wkh prgho1 Khqfhiruwk zh rqo| uhsruw uhvxowv iru wkh
edvholqh fdoleudwlrq18

8Ghwdlov ri rwkhu uhvxowv duh dydlodeoh iurp wkh dxwkruv rq uhtxhvw1
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7 Uhvxowv
Zh dqdo|vh wkh prgho xqghu wzr gl�huhqw dvvxpswlrqv derxw krz wkh fhqwudo
edqn wdnhv ohduqlqj lvvxhv lqwr dffrxqw1 Xqghu wkh sdvvlyh ohduqlqj srolf|
wkh fhqwudo edqn ohduqv exw pdnhv qr frqvflrxv h�ruw wr dgmxvw lwv srolflhv
wr d�hfw wkh vshhg dw zklfk lw ohduqv1 Wklv srolf| vhuyhv dv d ehqfkpdun lq
zklfk wkh fhqwudo edqn ohduqv exw grhv qrw wdnh lqwr dffrxqw wkdw lwv fxuuhqw
dfwlrqv d�hfw ixwxuh ehqh�wv dqg orvvhv wkurxjk ohduqlqj1 Lq frqwudvw/ zlwk
wkh dfwlyh ohduqlqj srolf| wkh fhqwudo edqn ixoo| lqwhuqdolvhv wkh h�hfwv ri lwv
dfwlrqv rq ohduqlqj1 Zh uhihu wr wklv odwwhu dv wkh rswlpdo srolf|19

Zh ehjlq e| gh�qlqj d ehqfkpdun/ wkh ixoo lqirupdwlrq srolf| lq zklfk
wkh fhqwudo edqn dqg sulydwh djhqwv dozd|v nqrz wkh wuxh vwdwh ri wkh hfrq0
rp|1 Lq wklv hfrqrp| wkhuh lv qr uroh iru eholhiv ru ohduqlqj1

714 Ixoo lqirupdwlrq ehqfkpdun

Wkh ixoo lqirupdwlrq ehqfkpdun zrxog eh iroorzhg e| wkh fhqwudo edqn li wkh
wuxh vwdwh ri wkh hfrqrp| zdv dozd|v nqrzq zlwk fhuwdlqw|1 Xqghu wkhvh
frqglwlrqv wkh fhqwudo edqn plqlplvhv wkh h{shfwhg orvv hdfk shulrg vxemhfw
wr wkh nqrzq Skloolsv fxuyh1

4�?
Z|

.|EO| mZe
| c 5|c r| �

v1w1 +| ' qr|
EZ| � Ze

|� n >|

+44,

E| vxevwlwxwlqj wkh Skloolsv fxuyh lqwr wkh orvv ixqfwlrq wkh sureohp fdq
eh zulwwhq dv htxdwlrq +45,1

4�?
Z|

.|

�
E+W � qr|

EZ| � Ze|�� >|�
2 n yZ2| m5|c r|

�
+45,

Wkh rqo| vwrfkdvwlf yduldeoh lq wklv h{suhvvlrq lv wkh rxwsxw vkrfn >|1
Khqfh zh fdq xvh wkh frqglwlrqdo glvwulexwlrq >| m5| � � d�5|(�j0o iurp
htxdwlrq +6, dqg wkhq wdnh wkh �uvw rughu frqglwlrq iru orvv plqlplvdwlrq
+46, wr ghulyh wkh rswlpdo fhqwudo edqn srolf| +47, iru jlyhq Ze

| c 5| dqg r|1

9Wkh srolf| lv rswlpdo lq wkh devhqfh ri d frpplwphqw whfkqrorj| e| zklfk wkh fhqwudo
edqn fdq vroyh wkh wlph0lqfrqvlvwhqf| sureohp1
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_

_Z|

.EO| mZe
| c 5|c r| � ' f +46,

Z| '
qr|

q2r| n �
E+W � �5|� n

q2r|
q2r| n �

Ze
| +47,

Sulydwh djhqwv wdnh h{shfwdwlrqv ri +47, wr irup wkhlu udwlrqdo h{shfwd0
wlrqv ri lq dwlrq +48,/ zklfk ixuwkhu lpsolhv wkdw wkh udwlrqdo h{shfwdwlrqv
htxloleulxp ohyho ri lq dwlrq lv jlyhq e| htxdwlrq +49,1

Ze
| '

qr|
+W

�
' Z_

r|
+48,

Z| ' Ze
| �

q2r|
q2r| n �

�5| +49,

Dffruglqj wr htxdwlrq +48, wkh lq dwlrqv h{shfwdwlrqv ri sulydwh djhqwv
gluhfwo| iroorz wkh vwdwh ri wkh hfrqrp|1 H{shfwdwlrqv duh h{dfwo| htxdo wr
wkh lq dwlrqdu| eldv dvvrfldwhg zlwk wkh fxuuhqw uhjlph= Z_

M lq wkh kljk dqg
Z_
u lq wkh orz h�hfwlyhqhvv uhjlph/ zkhuh Z_

M : Z_
u1

Htxdwlrq +49, vkrzv wkdw lq dwlrq frqvlvwv ri d v|vwhpdwlf frpsrqhqw
fdswxuhg e| h{shfwdwlrqv dqg d olqhdu uhdfwlrq wr wkh revhuyhg vljqdo 5|1 Wkh
h{whqw wr zklfk wkh fhqwudo edqn uhdfwv wr wkh vljqdo ghshqgv rq wkh vwdwh
r|/ wkh vljqdo h{wudfwlrq sdudphwhu �/ dqg lwv glvwdvwh iru lq dwlrq sdudphwhu
�1 Wkh fhqwudo edqn lv pruh dfwlyh lq uhvsrqglqj wr wkh vljqdo li lw lv lq
wkh h�hfwlyh prqhwdu| srolf| uhjlph/ li wkh vljqdo lv d jrrg suhglfwru ri wkh
rxwsxw vkrfn/ ru li wkh glvwdvwh iru lq dwlrq lv orz1

715 Sdvvlyh ohduqlqj srolf|

Wkh sdvvlyh ohduqlqj srolf| rswlpdoo| dffrxqwv iru fxuuhqw xqfhuwdlqw| exw
idlov wr uhdolvh wkdw h{shfwhg ixwxuh orvvhv fdq eh d�hfwhg e| dgmxvwlqj fxu0
uhqw srolf| dfwlrqv> ohduqlqj lv ljqruhg1 Vlqfh ohduqlqj dqg wkh xsgdwlqj
ri eholhiv duh wkh rqo| vrxufh ri g|qdplfv lq wkh prgho/ wkh sureohp ri wkh
sdvvlyh ohduqlqj fhqwudo edqn uhgxfhv wr wkdw ri plqlplvlqj wkh h{shfwhg rqh0
shulrg orvv ixqfwlrq hdfk shulrg/ vxemhfw wr wkh Skloolsv fxuyh1 Lw lv vkrzq lq
htxdwlrq +4:,1
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Wkh sureohp ri wkh sdvvlyh ohduqlqj fhqwudo edqn lv lghqwlfdo wr wkh ixoo
lqirupdwlrq sureohp h{fhsw wkdw wkh vwdwh r| lv xqnqrzq1 Htxdwlrq +4;,
vkrzv wkdw wkh h{shfwhg rqh0shulrg orvv lv d zhljkwhg dyhudjh ri wkh h{shfwhg
orvvhv frqglwlrqdo rq wkh wuxh vwdwh ri wkh hfrqrp|1

4�?
Z|

.|EO| m5|c R| �
v1w1 +| ' qr|

EZ| � Ze
|� n >|

+4:,

4�?
Z|

�
R|.|

�
E+W � qMEZ| � Ze

|�� >|�
2 n �Z2|

��
Ze| c5|cR|cr|'M

�
nE�� R|�.|

�
E+W � quEZ| � Ze

|�� >|�
2 n �Z2|

��
Ze| c5|cR|cr|'u

� �
+4;,

Vroylqj wkh plqlplvdwlrq sureohp ri wkh fhqwudo edqn jlyhv wkh sdvvlyh
ohduqlqj srolf|/ lq zklfk lq dwlrq lv fkrvhq dffruglqj wr htxdwlrq +4<,1

Z| '
R|qM n E�� R|�qu

R|q
2
M n E�� R|�q

2
u n �

E+W � �5|� n
R|q

2
M n E�� R|�q

2
u

R|q
2
M n E�� R|�q

2
u n �

Ze
| +4<,

Htxdwlrqv +53, dqg +54, fkdudfwhulvh udwlrqdo h{shfwdwlrqv htxloleulxp
xqghu wklv srolf|1

Ze
| ' R|Z

_
M n E�� R|�Z

_
u +53,

Z| ' Ze
| �

R|q
2
M n E�� R|�q

2
u

R|q
2
M n E�� R|�q

2
u n �

�5| +54,

Lq dwlrq h{shfwdwlrqv jlyhq e| htxdwlrq +53, duh d zhljkwhg dyhudjh ri
wkh lq dwlrq eldvhv wkdw suhydlohg xqghu wkh ixoo lqirupdwlrq srolf|1 Wkh
juhdwhu wkh suredelolw| dvvljqhg wr wkh h�hfwlyh uhjlph wkh kljkhu lv h{shfwhg
lq dwlrq1 Wkh lq dwlrq fkrlfh ri wkh fhqwudo edqn lq htxdwlrq +54, djdlq
frpsulvhv d v|vwhpdwlf frpsrqhqw dqg d olqhdu uhdfwlrq wr wkh revhuyhg
vljqdo 5|1 Krzhyhu/ lw qrz lv wkh lqihuuhg uhjlph suredelolwlhv/ R| dqg �� R|/
wkdw ghwhuplqh krz dfwlyho| wkh fhqwudo edqn uhvsrqgv wr vkrfnv1

Eholhiv R| derxw wkh fxuuhqw vwdwh ri wkh hfrqrp| kdyh wzr h�hfwv rq wkh
ehkdylrxu ri wkh hfrqrp|= wkh| d�hfw h{shfwdwlrqv gluhfwo| wkurxjk htxdwlrq
+53, dqg kdyh lpsolfdwlrqv iru wkh vl}h ri vxusulvhv vlqfh wkh| dsshdu lq wkh
uhdfwlrq wr wkh vljqdo lq htxdwlrq +54,1

Iljxuh 5 vkrzv h{shfwhg lq dwlrq dqg wkh lq dwlrq fkrlfhv pdgh e| d sdv0
vlyh ohduqlqj fhqwudo edqn lq wkh fdoleudwhg hfrqrp|/ dv d ixqfwlrq ri sulru
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eholhiv dqg wkh vljqdo revhuyhg1 Wkh fhqwudo olqh vkrzv lq dwlrq h{shfwd0
wlrqv/ zklfk duh htxdo wr wkh lq dwlrq fkrlfh pdgh e| wkh fhqwudo edqn diwhu
revhuylqj d }hur vljqdo1 Wkh xsshu olqh lv wkh uhvsrqvh wr d rqh vwdqgdug
ghyldwlrq qhjdwlyh vljqdo/ 5 ' �j5/ dqg wkh orzhu olqh lv iru d rqh vwdqgdug
ghyldwlrq srvlwlyh vljqdo/ 5 ' nj51 Wkh yhuwlfdo glvwdqfh ehwzhhq wkh xsshu
dqg orzhu olqhv phdvxuhv wkh ghjuhh wr zklfk wkh fhqwudo edqn uhdfwv wr lwv
vljqdo iru d jlyhq sulru eholhi1

Wkh �jxuh uhyhdov wkdw/ lq wkh fdoleudwhg hfrqrp|/ fkdqjhv lq eholhiv kdyh
d vljql�fdqw h�hfw rq erwk lq dwlrq h{shfwdwlrqv dqg wkh h{whqw wr zklfk wkh
fhqwudo edqn uhdfwv wr wkh revhuyhg vljqdo1 Lqfuhdvhg eholhi lq wkh h�hfwlyh
prqhwdu| srolf| uhjlph lv dvvrfldwhg zlwk kljkhu lq dwlrq h{shfwdwlrqv dqg
d vwurqjhu uhdfwlrq wr wkh vljqdo1 Wklv lv wuxh iru d zlgh udqjh ri dowhuqdwlyh
fdoleudwlrqv1

Iljxuh 5= Lq dwlrq h{shfwdwlrqv dqg lq dwlrq fkrlfhv xqghu wkh sdvvlyh
ohduqlqj srolf|

Dowkrxjk wkh sdvvlyh ohduqlqj srolf| ljqruhv ohduqlqj lvvxhv/ wklv grhv qrw
phdq wkdw wkhuh lv qr ohduqlqj lq wkh hfrqrp|1 Ryhu wlph sulydwh djhqwv dqg
wkh fhqwudo edqn gr uhfhlyh lqirupdwlrq zklfk khosv wkhp wr lqihu wkh vwdwh
ri wkh hfrqrp|1 Sulydwh djhqwv dqg wkh fhqwudo edqn ohduq dqg xsgdwh wkhlu
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eholhiv zlwk frqvlghudeoh vrsklvwlfdwlrq/ dv glvfxvvhg lq Vhfwlrq 5161 Htxdwlrq
+<, vxppdulvlqj wkh v|pphwulf Ed|hvldq xsgdwlqj surfhvv lv qrq0olqhdu vr
vlpxodwlrqv duh qhhghg wr jdlq dq lqvljkw lqwr wkh g|qdplf ehkdylrxu ri wkh
hfrqrp|1 Wdeoh 5 vkrzv vrph vw|olvhg idfwv fdofxodwhg rq wkh edvlv ri 4333
vlpxodwlrqv ri wkh fdoleudwhg hfrqrp|/ hdfk ri 583 shulrgv1 Lq wkh wdeoh/ j
uhsuhvhqwv vwdqgdug ghyldwlrq1

Sdvvlyh ohduqlqj
srolf|

Lq dwlrq jZ f����
Rxwsxw j+ f�Hee
Eholhiv jR f�2DH
H{shfwdwlrqv jZe f�f.2
Vxusulvhv jZ�e f��fb
Zhoiduh orvv O 2�2�D

Wdeoh 5= Vw|olvhg idfwv ri wkh sdvvlyh ohduqlqj srolf|

Wkh g|qdplf vlpxodwlrqv uhyhdo wkdw lq dwlrq lv pruh yrodwloh wkdq hlwkhu
lq dwlrq h{shfwdwlrqv ru lq dwlrq vxusulvhv1 Lqghhg/ vlqfh e| gh�qlwlrq lq d0
wlrq lv htxdo wr wkh vxp ri lwv h{shfwhg dqg xqh{shfwhg frpsrqhqwv/ lq dwlrq
yrodwlolw| lv gxh wr yrodwlolw| lq erwk h{shfwdwlrqv dqg vxusulvhv dqg wkhlu fr0
yduldqfh1 D vlpsoh DQRYD dqdo|vlv vxjjhvwv wkdw dssur{lpdwho| 58( ri wkh
yrodwlolw| lq lq dwlrq fdq eh dwwulexwhg wr yrodwlolw| lq lq dwlrq h{shfwdwlrqv
dqg :8( wr yrodwlolw| lq lq dwlrq vxusulvhv1:

Wkh �qdo urz ri Wdeoh 5 vkrzv wkh dyhudjh shu0shulrg zhoiduh orvv fdofx0
odwhg dffruglqj wr htxdwlrq +7,1

716 Dfwlyh ohduqlqj srolf|

Wkh zrun ri Ehuwrffkl dqg Vsdjdw +4<<6, dqg Edoyhuv dqg Frvlpdqr +4<<7,
vxjjhvwv wkdw wkh sdvvlyh ohduqlqj srolf| lv vxerswlpdo1 Wkh| fodlp wkdw d
fhqwudo edqn vkrxog eh pruh dfwlylvw lq lwv uhvsrqvh wr wkh revhuyhg vljqdo eh0
fdxvh wklv surylghv ydoxdeoh lqirupdwlrq derxw wkh vwdwh ri wkh hfrqrp|1; E|

:Dqdo|vlv ri yduldqfh +DQRYD, lq wklv fdvh lv htxlydohqw wr fdofxodwlqj wkh jrrgqhvv0
ri0�w phdvxuh U5 lq wkh olqhdu uhjuhvvlrq prgho �w @ d�h

w
. %w1 Vlqfh U5 @ 3=567 zh

frqfoxgh wkdw yduldwlrqv lq lq dwlrq h{shfwdwlrqv �h

w
h{sodlq dssur{lpdwho| 58( ri wkh

yduldwlrq lq lq dwlrq �w1
;Lq wkh ohduqlqj olwhudwxuh wklv ehkdylrxu lv nqrzq dv h{shulphqwdwlrq ru surelqj1
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ehlqj pruh dfwlylvw wkh fhqwudo edqn ohduqv pruh txlfno| derxw wkh hfrqrp|
dqg vr lv ehwwhu deoh wr vwdelolvh rxwsxw vkrfnv lq wkh ixwxuh1 Wklv dujxphqw
zdv pdgh uhfhqwo| e| Zlhodqg +4<<;/ 5333e, lq wkh frqwh{w ri d fhqwudo edqn
ohduqlqj wkh qdwxudo xqhpsor|phqw udwh ru ohduqlqj zkhwkhu wkh prqhwdu|
srolf| wudqvplvvlrq phfkdqlvp fkdqjhg diwhu Jhupdq uhxql�fdwlrq1

Wr dvvhvv wklv dujxphqw lq rxu prgho zlwk vwudwhjlf lqwhudfwlrqv zh ghulyh
wkh dfwlyh ohduqlqj srolf| lq zklfk wkh fhqwudo edqn wdnhv doo ohduqlqj lqwr
dffrxqw1 Wkh dfwlyh ohduqlqj srolf| lqwhuqdolvhv wkh lpsdfw ri fhqwudo edqn
dfwlrqv rq ohduqlqj e| lqfrusrudwlqj wkh ohduqlqj frqvwudlqwv lq wkh g|qdplf
orvv0plqlplvdwlrq sureohp +55,1 Wkh fhqwudo edqn lqwhuqdolvhv erwk lwv rzq
ohduqlqj dqg wkdw ri sulydwh djhqwv wkurxjk htxdwlrq +<, ri Vhfwlrq 5161 Lq
dgglwlrq/ lw lqwhuqdolvhv wkh frqvhtxhqfhv ri ohduqlqj e| sulydwh djhqwv iru
ixwxuh lq dwlrq h{shfwdwlrqv/ l1h1 Ze

|n� ' Ze
|n�ER|n��/ dqdorjrxv wr htxdwlrq

+53, lq wkh sdvvlyh ohduqlqj fdvh1 Wkh sureohp ehfrphv lqwhuwhpsrudo vlqfh
ixwxuh eholhiv dqg lq dwlrq h{shfwdwlrqv erwk ghshqg rq fxuuhqw dfwlrqv1

4�?
tZ|�

.|

"[
?'f

B?
�O|n?E+|n?c Z|n?�

��
Ze| c5|cR|

�

v1w1

+| ' qr|
EZ| � Ze

|� n >| +55,

R|n� ' EER|c Z| � Ze
| c 5|c +|�

Ze
|n� ' Ze

|n�ER|n��

Wklv sureohp kdv d uhfxuvlyh qdwxuh vr wkh dfwlyh ohduqlqj srolf| pxvw
vdwlvi| wkh Ehoopdq htxdwlrq +56,1

T ER|c 5|c Z
e
|� ' 4�?

Z|
.|

�OER|c Ze| c 5|c Z|� n BT ER|n�c 5|n�c Z
e
|n��

�
+56,

Qr forvhg0irup dqdo|wlfdo vroxwlrq h{lvwv wr wklv sureohp1 Krzhyhu/ Zlhodqg
+5333d, vkrzv krz d vwdqgdug g|qdplf surjudpplqj dojrulwkp fdq eh xvhg
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wr rewdlq d qxphulfdo vroxwlrq wr wkh Ehoopdq htxdwlrq dqg dq dssur{lpdwlrq
wr wkh dfwlyh ohduqlqj srolf|1<

Iljxuh 6 vkrzv wkh dfwlyh dqg sdvvlyh ohduqlqj srolflhv1 Lq wkh �jxuh wkh
lq dwlrq h{shfwdwlrqv dvvrfldwhg zlwk hdfk eholhi duh vx!flhqwo| forvh xqghu
wkh wzr srolflhv wkdw rqo| wkrvh ri wkh sdvvlyh ohduqlqj srolf| duh vkrzq1
Krzhyhu/ wkhuh lv d pdunhg gl�huhqfh lq wkh ghjuhh ri dfwlylvp ri wkh fhqwudo
edqn1 Lq frqwudvw wr wkh sdvvlyh ohduqlqj srolf|/ wkh dfwlyh ohduqlqj lq dwlrq
fkrlfhv duh forvhu wr h{shfwdwlrqv1 Lq rwkhu zrugv/ wkh fhqwudo edqn*v uhdfwlrq
wr wkh revhuyhg vljqdo lv pxwhg1 Wkh dfwlyh ohduqlqj fhqwudo edqnhu lv pruh
fdxwlrxv wkdq lwv sdvvlyh ohduqlqj frxqwhusduw1

Iljxuh 6= Lq dwlrq h{shfwdwlrqv dqg lq dwlrq fkrlfhv xqghu wkh dfwlyh
ohduqlqj srolf|

Wkh odujhvw ghyldwlrq ehwzhhq wkh wzr srolflhv rffxuv dw R| ' f�D/ zkhuh
xqfhuwdlqw| lv dw lwv juhdwhvw1 Iru eholhiv forvhu wr fhuwdlqw|/ wkh srwhqwldo iru
ohduqlqj e| erwk wkh fhqwudo edqn dqg sulydwh djhqwv lv ohvv/ vr wkh suhflvh

<Vlqfh Eodfnzhoo*v vx!flhqf| frqglwlrqv duh vdwlv�hg iru wklv fodvv ri sureohp/ vhh Nlhihu
dqg Q|dunr +4<;<,/ lw lv srvvleoh wr gh�qh d frqwudfwlrq pdsslqj zklfk frqyhujhv wr d
xqltxh �{hg srlqw1 Khqfh/ uhshdwhg lwhudwlrqv ryhu wkh Ehoopdq htxdwlrq zloo frqyhujh wr
wkh vwdwlrqdu| rswlpdo srolf| dqg dvvrfldwhg ydoxh ixqfwlrq1 Ixuwkhu ghwdlov ri wkh vroxwlrq
whfkqltxh dsshdu lq Dsshqgl{ D1
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zd| wkh fhqwudo edqn wdnhv ohduqlqj lqwr dffrxqw ehfrphv ohvv lpsruwdqw dqg
wkh dfwlyh ohduqlqj srolf| dssurdfkhv wkh sdvvlyh ohduqlqj rqh1 Lq jhqhudo/
wkhuh lv qr uhdvrq wr h{shfw v|pphwu| lq wkh ghyldwlrqv ehwzhhq wkh wzr
srolflhv ehfdxvh wkh orvv ixqfwlrq lv txdgudwlf lq wkh ohyhov ri lq dwlrq dqg
rxwsxw1 Krzhyhu/ lq wklv fdoleudwlrq wkh ghyldwlrqv duh doprvw v|pphwulf vr
lq dwlrq h{shfwdwlrqv duh doprvw lghqwlfdo xqghu wkh wzr srolflhv1

Wkh g|qdplf surshuwlhv ri wkh dfwlyh dqg sdvvlyh ohduqlqj srolflhv duh
frpsduhg lq Wdeoh 61 Xqghu wkh dfwlyh ohduqlqj srolf| wkh yrodwlolw| ri lq0
 dwlrq vxusulvhv qdwxudoo| idoov dv wkh fhqwudo edqn ehfrphv pruh fdxwlrxv1
Wklv ghfuhdvh lq yrodwlolw| lv jhqhudwhg e| wkh fhqwudo edqn wr gdpshq wkh
xqghvludeoh yrodwlolw| lq lq dwlrq h{shfwdwlrqv ri wkh sulydwh vhfwru1 Lqghhg/
wkh yrodwlolw| ri lq dwlrq h{shfwdwlrqv dovr idoov1 Wkh srolf| ri dq dfwlyho|
ohduqlqj fhqwudo edqn wkhuhiruh uhgxfhv wkh yrodwlolw| ri lq dwlrq erwk gl0
uhfwo| wkurxjk wkh yrodwlolw| ri vxusulvhv dqg lqgluhfwo| wkurxjk wkh yrodwlolw|
ri h{shfwdwlrqv1

Sdvvlyh ohduqlqj
srolf|

Dfwlyh ohduqlqj
srolf|

Lq dwlrq jZ f���� f�fbD
Rxwsxw j+ f�Hee f�HH.
Eholhiv jR f�2DH f�2fD
H{shfwdwlrqv jZe f�f.2 f�fDS
Vxusulvhv jZ�e f��fb f�f.S
Zhoiduh orvv O 2�2�D 2�2��

Wdeoh 6= Vw|olvhg idfwv ri wkh dfwlyh ohduqlqj srolf|

Wkh ghfuhdvhg yrodwlolw| ri lq dwlrq kdv d srvlwlyh h�hfw rq zhoiduh dw
rqo| wkh frvw ri d vpdoo lqfuhdvh lq rxwsxw  xfwxdwlrqv1 Wkh �qdo urz ri
Wdeoh 6 vkrzv wkdw wkh dyhudjh zhoiduh orvv idoov zlwk fdxwlrq/ ghvslwh ulvlqj
rxwsxw yrodwlolw|1 Wkh uhodwlyho| vpdoo zhoiduh jdlq ri dfwlyh ohduqlqj uh hfwv
wkh idfw wkdw wkh frvwv dqg ehqh�wv ri dfwlylvp lq wklv fdoleudwlrq doprvw
h{dfwo| r�vhw rqh dqrwkhu dqg wkh sdvvlyh ohduqlqj srolf| lv dssur{lpdwho|
rswlpdo1
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8 Frqfoxvlrqv
Zh ehjdq wklv sdshu e| dvnlqj zkhwkhu d fhqwudo edqn vkrxog eh fdxwlrxv
ru dfwlyh lq lwv prqhwdu| srolf|1 Rxu prgho vxjjhvwv ixuwkhu uhdvrqv zk|
fdxwlrq pd| eh wkh fruuhfw dqvzhu1 Wkh suhvhqfh ri vwudwhjlf lqwhudfwlrqv
lq wkh hfrqrp| txhvwlrqv wkh fodlp wkdw wkh fhqwudo edqn vkrxog iroorz dq
dfwlylvw srolf|1 Rq wkh frqwudu|/ lw pd| eh rswlpdo iru d fhqwudo edqn wr gr
wkh rssrvlwh dqg ehfrph pruh fdxwlrxv1

Wkh sureohp zlwk wkh dfwlylvw srolf| lv wkdw lw lqgxfhv dgglwlrqdo yrodwlolw|
lqwr wkh lq dwlrq h{shfwdwlrqv ri sulydwh djhqwv1 Wkh ulvh lq wkh yrodwlolw| ri
lq dwlrq lwvhoi lv wkhuhiruh pruh surqrxqfhg> lw ulvhv gxh wr pruh yrodwlolw|
lq erwk vxusulvhv dqg h{shfwdwlrqv1 Iurp d ohduqlqj shuvshfwlyh/ yrodwloh
vxusulvhv duh lqirupdwlyh exw yrodwloh h{shfwdwlrqv jlyh qr ehqh�wv1 Wklv
dgglwlrqdo frvw dvvrfldwhg zlwk wkh h{wud yrodwlolw| lq lq dwlrq h{shfwdwlrqv
frxqwhudfwv wkh fdoo iru juhdwhu dfwlylvp pdgh e| dxwkruv vxfk dv Ehuwrffkl
dqg Vsdjdw +4<<6,/ Edoyhuv dqg Frvlpdqr +4<<7, dqgZlhodqg +4<<;/ 5333e,1
Wkh uhvxowv ri rxu vhqvlwlylw| dqdo|vlv vxjjhvw wkdw wkh dgglwlrqdo frvw dfwxdoo|
grplqdwhv iru d zlgh udqjh ri sdudphwhu ydoxhv vr dfwlylvw srolf| lv xqolnho|
wr eh zhoiduh0lpsurylqj1
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Hfrqrplf G|qdplfv dqg Frqwuro 57/ 83408671

^47` Zlhodqg/ Y1/ 5333e/ Prqhwdu| Srolf|/ Sdudphwhu Xqfhuwdlqw| dqg Rs0
wlpdo Ohduqlqj/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ iruwkfrplqj1

ECB Working Paper No 28  l  August 2000                                                                            25



D Hvwlpdwlrq dqg fdoleudwlrq ri wkh prgho

D14 Hvwlpdwlrq

Zh xvh wkh vwuxfwxudo yhfwru dxwruhjuhvvlrq +VYDU, dssurdfk lq d Pdunry0
vzlwfklqj frqwh{w1 Lq d vwdqgdug VYDU wkh vwuxfwxudo irup ri wkh hfrqrp| lv
uhfryhuhg e| lpsrvlqj lghqwli|lqj uhvwulfwlrqv rq wkh prylqj dyhudjh uhsuh0
vhqwdwlrq ri dq xquhvwulfwhg yhfwru dxwruhjuhvvlrq1 Rxu wzr0vwdjh surfhgxuh
lv wr doorz iru Pdunry vzlwfklqj lq wkh hvwlpdwlrq ri wkh xquhvwulfwhg yhfwru
dxwruhjuhvvlrq dqg wkhq/ iru hdfk uhjlph vhsdudwho|/ lpsrvh uhvwulfwlrqv rq
wkh prylqj dyhudjh uhsuhvhqwdwlrq fdofxodwhg1 Zh duh wkxv deoh wr wudfh rxw
wkh lpsxovh uhvsrqvh ixqfwlrqv fruuhvsrqglqj wr wkh h�hfwv ri ixqgdphqwdo
vkrfnv lq hdfk uhjlph1

Lq vwdjh 4 zh hvwlpdwh wkh xquhvwulfwhg yhfwru dxwruhjuhvvlrq lq htxd0
wlrq +D14,1 Wkh PVDK+5,0YDU[+s, vshfl�fdwlrq vkrzq zdv fkrvhq wr do0
orz vlpxowdqhrxv Pdunry vzlwfkhv lq wkh dxwruhjuhvvlyh sdudphwhuv dqg wkh
yduldqfh0fryduldqfh pdwul{1 Dv|pphwu| lq wkh lpsdfw h�hfwv ri prqhwdu|
srolf| zloo eh uh hfwhg lq d vzlwfk lq wkh yduldqfh�fryduldqfh pdwul{ zkhuhdv
g|qdplf dv|pphwu| zloo vzlwfk wkh dxwruhjuhvvlyh sdudphwhuv1 Wkh fkrlfh
ri d 50uhjlph prgho zdv pdgh iru frqvlvwhqf| zlwk rxu wkhruhwlfdo dqdo|vlv1
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Lq vwdjh 5/ zh xvh wkh Txdk dqg Ydkh| +4<<8, surfhgxuh wr lghqwli|
lq dwlrq vxusulvhv e| wkh uhvwulfwlrq wkdw/ zklovw wkh| pd| kdyh d orqj0uxq
h�hfw rq lq dwlrq/ wkh| kdyh qr orqj0uxq h�hfw rq rxwsxw1 Lq frqwudvw/ rxwsxw
vkrfnv pd| kdyh orqj0uxq h�hfwv rq erwk lq dwlrq dqg rxwsxw1

Iru rxu hvwlpdwlrq zh xvhg txduwhuo| gdwd iurp 4<;3=4 wr 4<<;=5 iru wkh
J: frxqwulhv/ h{foxglqj Jhupdq|143 Gdwd zhuh wdnhq iurp wkh RHFG Vwdwlv0
wlfdo Frpshqglxp/ rxwsxw ehlqj sur{lhg e| dq lqgh{ ri grphvwlf lqgxvwuldo
surgxfwlrq dqg lq dwlrq phdvxuhg e| wkh udwh ri fkdqjh lq wkh frqvxphu
sulfh lqgh{1 Dq h{rjhqrxv wuhqg zdv lqfoxghg lq wkh yhfwru dxwruhjuhvvlrq
wr hqvxuh vwdwlrqdulw| ri wkh ghshqghqw yduldeohv/ sduwlfxoduo| lq dwlrq1 Di0
whu vrph h{shulphqwdwlrq/ d frpprq odj ohqjwk ri rqh iru rxwsxw jurzwk

43Jhupdq| zdv h{foxghg ehfdxvh ri sureohpv gxh wr uhxql�fdwlrq rffxuulqj lq wkh
plggoh ri wkh vdpsoh shulrg1
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dqg wzr iru lq dwlrq zdv dffhswhg dv jlylqj fohduo|0gh�qhg uhjlphv lq hdfk
frxqwu|1 Doo hvwlpdwlrqv zhuh shuiruphg xvlqj wkh Pvydu sdfndjh iru R{
51431 Uhvxowv duh uhsruwhg lq Wdeoh D14144

Shuvlvwhqfh Lpsdfw h�hfw Rxwsxw vkrfnv
4M 4u

Y+

YZ�e

��
M

Y+

YZ�e

��
u

j>

XV
XN
Iudqfh
Lwdo|
Mdsdq
Fdqdgd

f�H2 f�bf
f�Hb f�be
f�HH f�H.
f�b. ��ff
f�bf f�Se
f�b2 f�Hb

��DH f�SS
��f. f�e.
f�HD f�.H
��fS f�2S
f�be f���
���� f��e

f�ffDD
f�ffHe
f�ffb�
f�f�He
f�f��H
f�f�2e

Wdeoh D14= Hvwlpdwhg uhjlph shuvlvwhqfh/ lpsdfw h�hfwv dqg vwdqgdug
ghyldwlrq ri rxwsxw vkrfnv

Wkh �uvw wzr froxpqv ri Wdeoh D14 vkrz wkdw wkh hvwlpdwhg uhjlphv
duh kljko| shuvlvwhqw1 Dq dyhudjh txduwhuo| suredelolw| ri uhpdlqlqj lq dq|
uhjlph ri f�b wudqvodwhv lqwr dq h{shfwhg uhjlph gxudwlrq ri 43 txduwhuv/ l1h1
wzr dqg d kdoi |hduv1 Lwdo| dqg wr vrph h{whqw Mdsdq dsshdu wr eh rxwolhuv
lq whupv ri shuvlvwhqfh1 Wkh qh{w wzr froxpqv uhsruw qxphulfdo hvwlpdwhv
ri wkh lpsdfw h�hfw ri dq lq dwlrq vxusulvh1 Wkh �qdo froxpq ri Wdeoh D14
uhsruwv hvwlpdwhv ri wkh vwdqgdug huuruv ri wkh lghqwl�hg rxwsxw vkrfnv1

Iljxuh D14 vkrzv rxu lghqwl�hg lpsxovh uhvsrqvh ixqfwlrqv145 Hdfk frxq0
wu|*v sdqho vkrzv wkh uhvsrqvh ri wkh ohyho ri rxwsxw wr d rqh shufhqwdjh srlqw
lq dwlrq vxusulvh1 Wkh sdqhov uhyhdo hylghqfh ri dv|pphwu| lq wkh h�hfwv ri
lq dwlrq vxusulvhv lq doo vl{ frxqwulhv1 Iru doo frxqwulhv h{fhsw wkh XV wkh
sdwwhuq lv yhu| vlplodu= lq wkh h�hfwlyh uhjlph d rqh shufhqwdjh srlqw lq d0
wlrq vxusulvh lqfuhdvhv rxwsxw lpphgldwho| wr 4( deryh wuhqg1 Wklv h�hfw
shdnv diwhu rqh txduwhu dqg wkhq vorzo| glhv dzd|1 Lq wkh lqh�hfwlyh uhjlph
wkhuh lv rqo| d vpdoo srvlwlyh lpsdfw h�hfw rq rxwsxw1

44D ixoo dqdo|vlv ri wkh hvwlpdwlrq uhvxowv lv eh|rqg wkh vfrsh ri wklv dsshqgl{1
45Hvwlpdwhv ri wkh vwdqgdug huuru edqgv duh rplwwhg iru fodulw|1 Sdxflw| ri gdwd/ d

wrwdo ri :7 revhuydwlrqv phdqlqj wkdw wkhuh duh rqo| derxw 6: revhuydwlrqv shu uhjlph/
lqhylwdeo| ohdgv wr zlgh vwdqgdug huuru edqgv lq dq| fdvh1
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Iljxuh D14= Hvwlpdwhg uhvsrqvh ri rxwsxw wr d rqh shufhqwdjh lq dwlrq udwh
vxusulvh lq hdfk uhjlph
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D15 Fdoleudwlrq

Wdeoh D15 vkrzv wkh fdoleudwlrqv lpsolhg e| rxu hvwlpdwlrq1 Wkh wudqvirup
iurp rxu txduwhuo| hvwlpdwhv wr prqwko| sdudphwhu ydoxhv lv qrw wulyldo eh0
fdxvh +| lv d ohyho gh�qhg dv wkh orjdulwkp ri rxwsxw ghyldwlrq iurp wuhqg/
zkloh Z| lv wkh udwh ri fkdqjh lq sulfhv1

Sdudphwhu
Txduwhuo|
fdoleudwlrq

Prqwko|
fdoleudwlrq

qM � �
qu f��S. f�D
4M f�b f�b.D
4u f�b f�b.D
j> f�f� f�f�
j" f�ff�� f�ff��
� f�.D f�.D
+W f�f� f�f�
� � b
B f�bb f�bb.

Wdeoh D15= Ghulydwlrq ri wkh fdoleudwhg ydoxhv

D16 Qxphulfdo dssur{lpdwlrq ri wkh dfwlyh ohduqlqj
srolf|

Dq dssur{lpdwlrq ri wkh dfwlyh ohduqlqj srolf| lv fdofxodwhg e| vroylqj wkh
Ehoopdq htxdwlrq +56, qxphulfdoo|1 Wr gr wklv lw lv qhfhvvdu| wr rewdlq
h{suhvvlrqv iru wkh h{shfwhg rqh0shulrg orvv/ .|O|/ dqg wkh h{shfwhg frqwlq0
xdwlrq ydoxh/ .|T|n� iru d jlyhq lq dwlrq fkrlfh Z|1 Wkh iruphu lv gh�qhg e|
htxdwlrq +7, dqg wkh odwwhu fdq eh zulwwhq dv htxdwlrq +D15,/ lq zklfk ixwxuh
eholhiv/ R|n�/ kdyh ehhq uhsodfhg e| wkh qrq0olqhdu xsgdwlqj htxdwlrq +<,1

.|T|n� ' .|T EEER|c Ze
| c 5|c Z|c +|�c 5|n�c Z

e
|n�� +D15,

Wkh h{shfwdwlrq lq +D15, kdv wr eh hydoxdwhg e| wkh fhqwudo edqn ehiruh
wkh uhdolvdwlrq ri erwk fxuuhqw rxwsxw/ +|/ dqg wkh vljqdo ri qh{w shulrg*v
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rxwsxw vkrfn/ 5|n�1 Khqfh/ ehiruh vhwwlqj fxuuhqw lq dwlrq/ wkh fhqwudo edqn
pxvw fdofxodwh wkh grxeoh lqwhjudo lq htxdwlrq +D16,1

.|T|n� '
UU

T EEER|c Ze| c 5|c Z|c +|�c 5|n�c Z
e
|n��sE+|

��
R|cZ

e
| c5|cZ|

�sE5|n��_+|_5|n�
+D16,

sE5|n�� lv wkh glvwulexwlrq ri 5|n� dqg sE+| mR|c Ze
| c 5|c Z| � lv wkh suhglfwlyh

glvwulexwlrq ri +|1 Wkhlu glvwulexwlrqv duh lqghshqghqw/ d qrupdo dqg d pl{0
wxuh ri qrupdov uhvshfwlyho|/ dv ghvfulehg e| htxdwlrqv +D17, dqg +D18,1

sE5|n�� ' � df( j5o +D17,

sE+|
��
R|cZ

e
| c5|cZ|

� ' R|� dqMEZ| � Ze
|� n �5|( j>E�� ��o

nE�� R|�� dquEZ| � Ze
|� n �5|(j>E�� ��o +D18,

Rxu frpsxwdwlrqdo dojrulwkp ehjlqv e| gh�qlqj d julg ri srlqwv lq wkh
vwdwh vsdfh ER|c 5|�1 Wkh julg srlqwv iru eholhiv/ R|/ duh sodfhg xqlirupo|
ryhu wkh lqwhuydo dfc �o/ zkhuhdv julg srlqwv iru wkh rxwsxw vkrfn vljqdo/ 5|/
duh exqfkhg durxqg wkh phdq dffruglqj wr d frvlqh zhljkwlqj ixqfwlrq wr
lqfuhdvh dffxudf|1 Dw hdfk julg srlqw zh dvvljq dq lq dwlrq fkrlfh/ Z|/ dqg d
ydoxh iru wkh ydoxh ixqfwlrq/ T|/ xvlqj dv vwduwlqj ydoxhv htxloleulxp lq dwlrq
fkrlfhv ri d sdvvlyh ohduqlqj fhqwudo edqn iurp htxdwlrq +54, dqg wkh suhvhqw
glvfrxqwhg ydoxh ri wkh dvvrfldwhg h{shfwhg rqh0shulrg orvv +7,1

Rqh lwhudwlrq ri wkh Ehoopdq htxdwlrq lv dfklhyhg e| sdvvlqj wkurxjk wkh
julg srlqw0e|0srlqw1 Dw hdfk julgsrlqw wkh lq dwlrq fkrlfh lv uhfdofxodwhg
e| plqlplvlqj wkh uljkw0kdqg vlgh ri htxdwlrq +56,/ xvlqj htxdwlrq +7, iru
wkh h{shfwhg rqh0shulrg orvv dqg htxdwlrqv +D15, wr +D18, iru wkh h{shfwhg
frqwlqxdwlrq ydoxh1 Qxphulfdo hydoxdwlrq ri wkh h{shfwhg frqwlqxdwlrq ydoxh
uholhv rq Jdxvvldq Txdgudwxuh phwkrgv wr dssur{lpdwh wkh grxeoh lqwhjudo
lq htxdwlrq +D16, dqg olqhdu lqwhusrodwlrq ri dgmdfhqw julg srlqwv wr hydoxdwh
wkh ydoxh ixqfwlrq frqwdlqhg zlwklq wkh lqwhjudo1 Rqfh d qhz lq dwlrq fkrlfh
lv fdofxodwhg/ d qhz Z| dqg T| duh dvvljqhg wr wkh julg srlqw1 Dq lwhudwlrq
ri wkh Ehoopdq htxdwlrq lv frpsohwhg zkhq wkh lq dwlrq fkrlfh dqg ydoxh
ixqfwlrq kdyh ehhq xsgdwhg iru hdfk julg srlqw1

Uhshdwlqj wkh deryh surfhgxuh wr lwhudwh wkh ydoxh ixqfwlrq frqyhujhv wr
wkh dfwlyh ohduqlqj srolf|1 Ryhu d julg ri �f� �f srlqwv/ zh gh�qh wkh ydoxh
ixqfwlrq dv frqyhujhg zkhq wkh ydoxhv dvvrfldwhg zlwk hdfk julg srlqw fkdqjh
e| ohvv wkdq 313334 ryhu vxffhvvlyh lwhudwlrqv1 Zkhq xsgdwlqj wkh lq dwlrq
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fkrlfh zh xvh d frqyhujhqfh wrohudqfh ri 31333341 65 ruglqdwhv duh xvhg lq
wkh Jdxvvldq Txdgudwxuh dssur{lpdwlrq ri htxdwlrq +D16,1

Wr fdofxodwh d udwlrqdo h{shfwdwlrqv htxloleulxp zh hpsor| d vlpsoh lwhu0
dwlyh dojrulwkp1 Iluvwo|/ wkh lq dwlrq fkrlfhv ri wkh fhqwudo edqn ZER|c Z

e
|f
c 5|�

duh fdofxodwhg iru jlyhq lqlwldo lq dwlrq h{shfwdwlrqv Ze
|f
ER|�/ dffruglqj wr wkh

surfhgxuh ghvfulehg deryh1 Lq wkh qh{w vwdjh/ d qhz vhw ri lq dwlrq h{shfwd0
wlrqv lv fdofxodwhg dffruglqj wr htxdwlrq +43,/ l1h1/ Ze

|�
'

U
ZER|c Z

e
|f
c 5|�sE5|�_5|1

Wkhvh h{shfwdwlrqv/ Ze
|�
ER|�/ duh xvhg dv wkh edvlv iru fdofxodwlqj wkh qhz lq0

 dwlrq fkrlfhv ZER|c Ze
|�
c 5|�1 Wklv surfhgxuh lv lwhudwhg xqwlo frqyhujhqfh wr

d udwlrqdo h{shfwdwlrqv htxloleulxp lv dfklhyhg1
Zh xvh d xqlirup julg ri 43 srlqwv ryhu wkh vwdwh vsdfh R| iru lq dwlrq

h{shfwdwlrqv dqg wdnh vwduwlqj ydoxhv Ze|f iurp htxdwlrq +53,/ lq dwlrq h{0
shfwdwlrqv xqghu wkh sdvvlyh ohduqlqj srolf|1 Fdofxodwlqj wkh qhz lq dwlrq
h{shfwdwlrqv Ze

|�
uhtxluhv d Jdxvvldq Txdgudwxuh dssur{lpdwlrq ri wkh lq0

whjudo lq htxdwlrq +43,1 Iru hdfk ruglqdwh ri wkh dssur{lpdwlrq wkh �uvw
h{suhvvlrq lqvlgh wkh lqwhjudo/ wkh lq dwlrq fkrlfh ZE��/ lv jlyhq e| olqhdu lq0
whusrodwlrq ri dgmdfhqw lq dwlrq fkrlfhv1 Wkh vhfrqg whup/ 5|/ kdv d qrupdo
glvwulexwlrq sE5|n�� ' � df( j5o1 Frqyhujhqfh lv dffhswhg zkhq wkh fkdqjh lq
lq dwlrq h{shfwdwlrqv ehwzhhq lwhudwlrqv lv ohvv wkdq 31333334 iru hdfk julg
srlqw1 65 ruglqdwhv duh xvhg lq wkh Jdxvvldq Txdgudwxuh dssur{lpdwlrq1
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