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TheDeterminationoftheCallRateinJapan

by Akira FURUKAWA*

Foreword

Asitisoftensaid ラthe shor-termmoneymarketinterestrate ラespecially thecall

rateismostsensitivetomoneymarket conditions , and moreover ラit reflectsthe

stanceofmonetarypolicybytheBankofJapan. BO] , ifnecessary , cancausethe
callrate ラparticularly therateapplicabletounsecuredovernightloan , bymeansof
itsroutineoperations. Inthissense , thecallmarketisusuallya “mirror" ofmoney
markets ,anda “field" inwhichwaysandmeansofBO]tomakeadjustmentscanbe
seen. Assuch ラit isveryimportantforustounderstandhowandinwhatprocess

thecallrateisdetermined.

Nevertheless , itcannotbesaidthatsofarwehaveasatisfactoryconsensusas
tothesemattersoffundamentalimportanceintheunderstandingofmechanismthat

determinesthecallrateandbywhichmonetarypolicyisbeingappliedin]apan.

Infact ,westillseeagooddealofdiscussionsgoingonconcerningthesu 切とct 1 ) . As

itis, thepresentpaperhasbeendevelopedasacriticalstudyofexistingtheorieson
determinationmechanismofthecallrate.

Inthefirstsection ラI seethemechanismusedbytheU.S.FederalReserve

Bank(FRB)toregulatemoneymarketratesasapartofthemonetarypolicyina

widersense. MajortheoriesregardingthecomparablemechanismusedinJapan

*Professor , FacultyofEconomics ,KyotoUniversity.
1)Afewyearsago , inthe“ T okyo KeizaiWed 市" KikuoIwataandKuni

themechanismde叶t代附e訂rmin 山II時the moneymarketinterestrates. SeeIwata(1993)andOkina(1993).
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arereviewedinsomedetailinthesecondsection. Inthethirdsection , Imakea
seriesofempiricalanalysesofjapanesebanks'reservesunderthereserverequireｭ

mentsystemandofloansprovidedbyBOjtobankinginstitutions.Thesetwoplay

animportantroleindeterminationofthecallrate. Theanalysisisalsoacritical

examinationofthoseprevailingtheoriesandclassificationsconcerningm司or characｭ

teristicsofhowmoneymarketratesaredeterminedinjapan. Followingthesedisｭ

cussions , somebasicconclusionsaregiven.

I U.S.MoneyMarketModel

IntheUnited States , emergenceofinflationin 1970'scausedthe U.S.
monetaryauthoritiestointroducetwom司or changesintheiroperatingprocedures.

Thefirstinvolvedashi白 仕om useofthefederalfundrate(FFrate)asthetargetof

operationtoutilizenon-borrowedreservesinstead , whilethesecondchange , which
wasadoptedinOctober1982wastomakeborrowedreservesasthetargetinsteadof

non-borrowedreserves. Yet , inspiteoftheseimportantchangesintheFRB'soperｭ
atingprocedure , theU.S.mechanismofmoneymarketratesdeterminationremains
basicallythesame. ThecorerateamongavarietyofU.S.moneymarketratesis

theovernightrate(therateappliedtoaloanwhichmustbesettledontheimｭ

mediatelyfollowingdayofbusi 間部) ， ortheFFrateasamatteroffact. The

mechanismdeterminingtheFFratecanbeexplainedusingafairlysimplemodelas

follows2):

TRn=RR+ER= α。- a l η (1)

TRs=NBR+BR (2)

BR=bo+b l (η- rb ) (3)

whereifrr 孟rb ， thenbl>0andifrr<rb,thenbl=0
TRn=TRs (4)

Theequation(1)representsthedemandfortotalreservesofallthebanking

sector , anditisadecliningfunctionoftheFFrate(rr). Asitiswellknown , total
reservesconsistofrequiredreserves(RR)andexcessreserves(ER) , andthismodel
assumesthatrequiredreservesarefixedandexcessreservesarenegativelydependent

ontheFFrateastheopportunitycost.

Ontheotherhand , theequation(2)representsthesourceofthereservesupply
totheentirebankingsector. Thetotalreservesconsistofnon-borrowedreserves

(NBR) ,whichcanbeapolicyvariableunderFRBcontrol ,andofborrowedreserves
(BR)whichareavailablefromthediscountwindowofFRB. Theequation(3)

meansthatthebalancesofborrowingfromFRBbytheentirebankingsectordepend

onthespreadbetweentheFFrateandthediscountrate(rb) , andalsothatborrowｭ
ingfromFRBincreasesasthespreadgrows3). Lastly , theequation(4)represents

2)WeowethefollowingmodeltoThornton(1988), butthemodeliscommontomanyothersincluding
Hetzel (1981 , 1982) , Wallich(1984)andsoon. A smartexplanationoftheU.S.interestsetting
mechanismisalsoseeninKanzaki(1988).

3)ForarecenttrendoftheFederalReserveBanklending ,seePearce(1993)andIchikawa(1994).
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thedemandequalsthesupplyforthetotalreserves.

Ifbothofnon-borrowedreservesandthediscountrate , aspolicyvariables , are
setatafixedlevel , theequilibriumFFratecanbeobtainedasfollows:

りこ- A-1[NBR-b1rb+(bo-b1)] (5)

whereλ = a l + b 1

Theequation(5)meansthatbyapplyingdirectcontrolovernon-borrowedreｭ

servesbymeansofopenmarketoperations , orbyinfluencingborrowedreservesby
meansofthediscountrate , theFederalReserveBankcanactuallymovetheFFrate
toadesiredlevel.

Now , letusconsideracaseinwhichFRBhascutdownthereservesupplyin
ordertopushuptheFFrate. Figure1outlineshowthisoperationworks.

Inthis figure , TRnrepresentsthedemandfortotalreservesbytheentire
bankingsector. TheFFratecanbetakenastheopportunitycostofcarryingexcess

reserves , andforthisreason , itisgivenasthecurvewhichisdecliningtotheright
sideinrelationtotheFFrate. Ontheotherhand , TR1sistheinitialreservesupｭ
plycurve. IftheFFratecomesbelowthediscountrate , thereisnoincentivefor
borrowingfromFRB , andthusthecurveisverticalatNRB 1, butitstartstogoup
towardsrightastheFFratemovesabovethediscountrateandborrowingfromFRB

increases. Onceboththedemandcurveandthesupplycurvefortotalreservesare

given , theFFratebecomefixedatther1flevelwherethedemandforandsupplyof
reservesarebalanced.

Then , supposethatFRBhascausednon-borrowedreservestodecreasefrom
NBR1toNBR2bymeansofopenmarketoperations. Asaresultラthe reservesupｭ

plycurveshiftsfromTR¥toTR 2s, pushinguptheequilibriumFFratefromr1fto
rf.・

InthisprocessofinducingtheFFratetoahigherlevel ,anychangeinlending
stanceofFRBplaysaveryimportantpart. Ifitusessellingoperationtocurbthe

supplyofnon-borrowedreserves , bankswillhavetodependmoreonborrowingfrom

rf

r
2
f

r¥

rB

。

Fig.1 FFRateDeterminationMechanism

TRs
1
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FRBinordertomaintaintheirreservesatarequiredlevel ラand thiscausesborrowed

reservestoincrease. Inthis process , FRBstrengthenstheirsurveillancetoward
banksandtheirpressuretoinducerepayment ,causingthebankstodependmoreon
borrowingfromtheFFmarketandhencetheFFratetogoup. Conversely , FRB
maypushdowntheFFratebyusingbuyingoperationstocauseincreaseofnon-borｭ

rowedreserves , whichmakebankslessdependentonFRBandeasethedemand-supｭ
plyrelationshipattheFFmarket.

Wecansee , therefore , thatthemechanismwhichtheU.S.FederalReserve
Bankusestoinduceshiftofmoneymarketratesbasedupontwoconditions:first ,
banksareholdingexcessreserveswhicharesensitivetochangeintheFFrate , and
second , anyincreaseordecreaseofborrowingfromFRBcausesachangeinthe
demand-supplyrelationshipatFFmarket.

II JapaneseMoneyMarketModel

TheFFrateisthemostrepresentativeoftheovernightinterestrateintheUnｭ

itedStates. Itisdeterminedbythewaybankinginstitutionsbehaveasdemander

inthereservemarketinonepartandbythewayFRBbehavesasthesolesupplier

ofbankreserves. TheideathattheFFrateisdeterminedthroughtheprocessof

demand-supplyequilibriumofreserveshaslongbeenthetraditionalandorthodox

viewheldbythosewhoareinvolvedwiththesystem ラand itmaybecalledthenucｭ

leusofthe“ FR B theory". Accordingtothistheory , theFFmarketandthereserve
marketmakeupapairandtheFFraterepresentsthe“ price forreserves".
Injapan , thecallmarketiswhereindividualbanksmakeadjustmentsoftheir

reserves. Itfunctionsastheloanmarketofreservedeposits(depositsatthecentral

bank)amongbankinginstitutionsandinthisregarditisnotbasicallydifferentfrom

theU.S.FFmarket. Itwillbereasonablethentothinkthatthesamemechanism

isatworkinbothU.S.andjapanesemarket. Asthefirststeptoprovethis ,letus
takeupthebalancesheetoftheBankofJapan ,asthesolesupplierofreserves , tosee
whatarethefactorsinfluencingreservesheldbytheentirebankingsector. TableI

representsasimplifiedBOjbalancesheet ラand wecandevelopthefollowingequaｭ

tlOn:

TR=BR+BS-(CU+DG-FA) (6)

Thisequationindicatesallofthefactorscausingchangeinthebalanceofreｭ

servesheldbybankinginstitutions. Inotherwords ラthe balanceofreservedeposits

heldbytheentirebankingsectorfluctuatesthroughthreechannels:(I)extending

andretractingofcreditbyBOj , (2)issuanceandrecoveryofbanknotes , and(3)

Table1 BOJBalanceSheet

BOJloan(BR)

Billsandnationalbonds(BS)

Overseasassets(FA)

Banknotes(eu)

Reservedeposit(TR)

Governmentdeposit(DG)
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paymentandreceiptoftreasury funds , includingthosearisingintheforeignexｭ
changeaccount. Wecanreadilyseethateachoftheitemsontherightsideofthe

equationcorrespondstooneofthesethreefactors4).

IfweassumethattheJapanesecallrateisdeterminedinthesamewayasthe

FFrateintheUnitedStates , thentheaboveequation(6)canberewrittenas:
TR(rc)=BR(rc-rb)+[BS-(CU+DG-FA)] (7)

whereTR'<0andBR'>0
ThisequationiswrittensothatitcorrespondstotheU.S.moneymarket

model , sinceitsleftside , representingdemandforreserves , isassumedtobeadeｭ
clini 時function ofthecallrate (r ふwhile supplyofreserves , shownontheright
side , ismadeupoftheportionofreservessuppliedbyBO]lending(borrowingfrom
BO]) , expressedbythe 日rst termandoftheportionsuppliedbyothermeans , exｭ
pressedbythesecondterm. LoansmadebytheBankof]apan(BR)istheincreasｭ

ingfunctioninregardofthespreadbetweenthecallrateandthediscountrate ラbut

itispossibletoconsiderthatthebalanceofoperations(BS)isapolicyvariableand

theportioncorrespondingtoautonomouschangesinthemarketfactor(CU+DGｭ
FA) ,isgiventoBO].
Thekeyissuehereiswhetherornottheequation(7)canapplytoJapanese

casetoo ,andwemustsaythattheprevailingopinionisnegative. Themainreason
forthisisthatasKuroda(1988) , aswellasSuzuki , KurodaandShirakawa(1988)
pointedout , theamountofexcessreservesheldby]apanesebanksaresosmallthat
theirdemandforreservesisinsensitivetomarketinterestrates. Inalmostallmodｭ

elsexplainingthebehaviorof]apanesebanks , reservesheldbybanksaretreatedas
aconstantpercentageoftotaldepositbalances , andsofarnoparticularattentionhas
beengiventobankreserves(seeHoriuchi(1980)).

Yet ラit maybearguedthatevenifthedemandforreservesisinflexibletomarｭ

ketinterestrates ラthere canbethecaseinwhichthereservesupplyfluctuatesinline

withinterestrates. Asseenfromequation (7) , BO]loanisshowninthecurve
movinguptowardstherightsideinrelationtothecall rate , andthisparticular
aspectshouldjustifysomeelaborationinviewoftheprevailingconventionaltheory.

ItisgenerallyheldandunderstoodthatBO]rationscreditatitsowndiscreｭ

tionandthattherationingismadeonindividualbasis. Accordingtothisview ,
whatisimportantistherelativelevelsofthediscountrateandthecall

4)SeeFum}ω 'Va (1992)fordetails.

5)SeeRoyama(1971).
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tothediscountrate , whichisconstant. However , itisperfectlypossibleforBO]to
strengthenitssurveillanceormonitoringofindividualbanksbywayof“ d aily guiｭ

danceoffinancialposition"iftheloantendstoincreasetoanexcessivelevel , inｭ
asmuchasBO]doesrationsreservecreditnotcollectivelybutonindividualbasis.

Thus , BO]canmakeitcleartothebankinquestionthattheeffectivecostoffunds
islikelytogoup. Thismeansthatthediscountrateisnotnecessarilytheonly

effectivecostforBO]borrowingandthatthelattermayincludethoseimpecuniary

surveilancecost. Wecan assume , therefore , thatthemarginalsurveillancecost
tendstoincreaseasBO]borrowinggrows6).

Onthisassumption , thetotalcostofBO]borrowing(TC)canbeexpressedas
follows:

TC=rb.BR+C(BR);C>O , C'>O (8)

Inthisequation , thefirstrightsidetermrepresentsthediscountrateasacost
ofborrowing(rbisthediscountrateandBRisbalanceofBO]borrowing). The

secondterm(C)standsforthesurveillancecostwhichgrowsalongwiththeincrease

ofBO]borrowing. Forindividualbanks , BO]borrowingandsupplyoffundsfrom
thecallmarketconstitutealternativesourceoffunds. Asitis , theoptimumsolution
forabankistodetermineBO]borrowingsothattheitsmarginalcost ,derivedfrom
theequation(8) , isequaltothemarginalcostoffundssuppliedbythemoneymarｭ
ket(thecallrate). Therefore , theoptimalbalanceofBO]borrowingforabankdeｭ
pendsonthespreadbetweenthecallrateandthediscountrateastheincreasing

functionofit:

BR=BR(rc-rb);BR'>O (9)

Thiscorrespondstotheequation(7). Thislineofreasor 由19ラthat intheproｭ

cessofcontinuousborrowingfromthecentralbank , somekindofimplicitcostis
addedtothediscountrate , isthedominantviewwhichresultedfromagreatdealof
argumentsduringalonghistoryofU.S.FederalReserveBank. Whetherornot

thisviewisappropriateinJapanalsoremainsaquestion , andwenowhaveaprob・

lemthatthenatureoftheimplicitcostofBO]borrowingisliterally“ implicit" and
quiteambiguous.

EvensincetheestablishmentofFRB ,U.S.bankshavelivedinthetraditionto
consideritundesirabletodependonFRBborrowingoncontinuousandlong-term

basis. Ontheotherhand , FRBtooisgovernedbytheprincipletoextendcredit
onlyonshort-termbasisandthisnottoofrequently. Becauseofthis “ tradition
againstborrowing"and“ p rI n

6)SeeFurukawa(1985).
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servepositiondoctrine" , referringtothefactthataswediscussedinthepreceding
section I , growthofFRBborrowingtendstoinvitetighteningofFRBsurveillance
andpressuretoreducebalancesoftheborrowing. Forabankwithhighdependｭ

enceofFRBborrowing , thesurveillanceandpressureforrepaymentcanbetakenas
factorscontributingtoincreaseoftheimplicitcostofborrowing7).

Wecaneasilypresumethatthesamethingwillapplyinjapanaswell , to
someextent. Ofaparticularimportanceisthefact , a部s point忙ed outbythosewho
}

andYokoyama(1977)t出ha剖t thecentralbankhasfulldiscretiontomakeloansandr陀e­

C∞overy offunds , sothatbankswhodependonBOjborrowingareunderconstant
pressureasthelattermayrequirerepaymentatanytime. IftheincreaseofBOj

borrowingaccompaniesthatofthepressure , thenaborrowershouldseeitasaddiｭ
tionalincreaseoftheimplicitcost.

Astothemechanismswhichdeterminethecallrateinjapan , wecanclassify
themintofourtypesaccordingtothedegreeofelasticityofreservesdemand/supply

withregardtothecallrate:

(a) bothofdemandandsupplyofreservesareinterestelastic

(b) demandforreservesisinterestelasticbutsupplyofreservesisinelastic

(c) demandforreservesisinterestinelasticbutsupplyofreservesiselastic

(d) neitherdemandnorsupplyofreservesisinterestelastic

Ofthesefour types , (d)representsacombinationoftwoconventionalviews
thatthedemandforreservesisinterestinelasticbecauseJapanesebanksdonot

maintainexcessreserves ラand thatthetotalreservesupplyisinsensitivetotheinｭ

terestratesinceBOjrationsitsloanstoallbankinginstitutionsintheprivatesector ,
includingso-calledcitybanksasthem司or borrowers. However , ifweassumethat
bothofthedemandandsupplyareinsensitivetothecallrate , thelattershouldgo
upindefinitelyaslongasBOjelectstokeepthereservesupplybelowthelevelofdeｭ

mand ,andconversely ,ifthecentralbankcontinuestothesupplyreserveinexcessof
theactualdemand , thecallratewillgodownindefinitelyuntilitreacheszero. On
theotherhand , ifthecentralbankmatchesthereservesupplytothereservedeｭ
mand ラthe demandcurveandthesupplycurvewilloverlapwitheachothercomｭ

pletely , makingitpossibletosetthecallrateataparticularleve18). Inanyevent ,
thiscaseisclearlyunrealisticandwecandiscardit

7)SeeFurukawa(1985)andKa 回aki. (1988)

8)SeeIwamura(1991).
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ofthereservedeposit9).

Lastly , thecase(c)correspondstoamodelbyOkina (1987 , 1991 , 1992and
1993). ThemodelholdsthatundertheJapanesereserverequiremntsystem ,thedeｭ
mandforreservestendstobeinsensitivetothecallratewithinthereserve “mainte­
nanceperiod ぺwhile thesupplyofreservesissensitive. Asitis, “the interbankrate
isdeterminedbythepriceofsupplyatthecrosspointofthedemandandsupplyof

reserves , that is, atthelevelcorrespondingtothemarginalpriceofthereserve
supply"lO).

Allofthesethreecaseswehaveconsidered(seeFigure2)shareonepointin

commonthatthecallratedependsonthedemand-supplyrelationshipofreserves ,
buttheyaresignificantlydifferentregardingtheassumptionsfortheinterest-elasticｭ

ityofthereservedemandandsupply. Asthegreatdifferencebetweentheview

heldbyKanzaki(1988), Suzukietal.(1988)andOkina(1987)shows , anoteworthy
pointisthatthereseemstobethelackoffullconsensusevenamongthoseJOBexｭ

perts.

III EstimationofDemandandSuppplyofBankReserves

Sofar , thenumberofempiricalstudiesonthebehaviorofJapanesebanksin
regardofbankreservesisratherlimited. TheseincludeHamadaandIwata(1976) ,
Furulωva (1981) , Horiuchi (1881) , Kuroda(1988)andsomeothers. Resultsof
theiranalysesshowconsiderabledisagreementbetweenthemselvesduetothedifferｭ

enceofspeci 白cation ofestimatedequations , observationperiod , andsoforth. Both
HamadaandIwata(1976)andFurukawa(1981)concludethattheba 此ラs reserve

demandisadecreasingfunctionofthecallrate , whileHoriuchi(1981)andKuroda
(1988)cometoanoppositeconclusionthatthereservedemandisinsensitivetofIucｭ

tuationofthecallrate.

Thus ,althoughtheconclusionsreachedbypreviousanalysesonthereservedeｭ
manddonotagree , theyseentohaveoneproblemincommon , inthatallofthem
assumethatinterestelasticityofreservedemandandexcessdemandaredirectlyreｭ

latedtoeachother , andthatJapanesebanksdonotcarryexcessreservesbecausereｭ
servedemandisinsensitivetointerestrates. Yet , evenifweacceptthemajority
viewthatthereisnoincentiveforJapanesebankstomaintainexcessreserves , itis
stillperfectlyconceivablethattheytrytoreducetheirreservesifandtotheextent

thatthemoneymarketrategoesup ラas wearenowgoingtosee.

Ordinarily ラthe reserverequirementsystemrequiresbankinginstitutionsto

9)Tosaythattheovernightinterestrateisdeterminedbyademand-supplyrelationshipofreservesisthe

sameastosaythattherateissetbyademand-supplyrelationshipofthehighpoweredmoney ,because
bytransformingtheequation(7) ,weget:

TR(rc)+GU=BR(rc-rb)+BS-DG+FA
inwhichtheleftsiderepresentsthedemandforhighpoweredmoneyandtherightsiderepresentsthe

supplyofit.

10)Okina(1992).
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maintaindepositsincertainproportionstotheirdepositsandotherliabilitiesinnonｭ

interestbearingaccountsatthecentralbank. Injapan , privatebanks'requiredre 聞

servesarecalculatedastheproductofthereserveratioandaveragedepositoutｭ

standinginacallendarmonth , withthereserve “maintenance period"beginningon
the16thdayofthatmonthandendingon15thdayofthefollowingmonth. Thereｭ

fore , thejapanesereserverequirementsystemisamixtureofa “lagged reservesysｭ
tern"and“ con temporaneous reservesystem". Underthissystem ,abankmustmeet
theleveloftotalrequireddepositsonthe15thday(thelastdayofthe“montl川 ， but

itisfreetodecideatwhichpacethereserveistobesetuptotherequiredleveldurｭ

ingthe“ maintenance period".

Assuch , ifthebankexpectsthatthecallrateislikelytogoupduringthe
period ahead , itwillacceleratethepace(increasetheso-called “ reserve progress

ratio")insettingupthereservedepositatBOj , andconversely , ifthemarketinｭ
terestrateislikelytocome down , thebankwilldelaythepaceindoingsolI).
Thus ,itisreasonabletothinkthatthebank ラin ordertodeterminetheamountofreｭ

servedepositincrementsonday-to-daybasis , shouldtendtodepositmoreifthe
actualcallrateislowerthanitislikelytobe , anddotheoppositeiftheactualcall
rateishigherincomparisonwithwhatitislikelytobeI2).

Ifthispremiseiscorrect , thenwecandefinitelysaythatthereisanegativereｭ
lationshipbetweenthebalanceofreservedepositsandthecallrate , evenifthebankｭ
ingsectorasawholedoesnotmaintainexcessreserveatall.

Anotherissuewhicharisesfrompastanalysesonthereservedemandconcerns

theconceptofthe“ reserve" itself. ExceptfortheworkdonebyKuroda(1988) , all
ofthestudiesmadeinthisareause , asavariableforthepurposeofestimatingreｭ
serves , theamountofthe “ deposit" appearingontheassetsideofthe “ b ank
account"ofbankinginstitutionssuchascitybanksandregionalbanks , whichis
publishedintheannualeconomicstatisticsoftheBankofjapan.

Althoughthe'(reserve"mostlyconsistsofcurrentdepositsattheBankof

japan , underthereserverequirementsystem , italsoincludesthemonetarytrustand
cross-depositsamongbankswhich , obviously , arenotpartofthereservedeposits.
Moreover , inthecurrentsystem , theratioofrequiredreservesapplicabletoliabiliｭ
t

11)The“ reserve progressratio"istheratioofreservedepositsaccumulatedfromthefirstdayofamainteｭ

nanceperiodtothetotalcumulativereservedepositsrequiredforthatperiod.

12)Yokoyama(1973) , Eguchi(1987), Kanzaki(1988), Okina(1993)recognizetheimportanceofthecall
rateduringthe “maintenance period"andoftheexpectedrateinfutureasafactortoinfluencethe “re­

serveprogressratio"
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theirattentiontothedifferenceinreservesamongdifferenttypesofbankinginstituｭ

tlOns.

However , inasmuchasthepurposeofourpresentanalysisistostudythereｭ
lationshipbetweenreservedepositsandtheshort-termmoneymarketratefortheenｭ

tireJapanesebankingcommunit) らit isstillquitepossibletomakeuseofmoresuitｭ

abledatainthisstudy. Thedatawearegoingtotakeuppertaintothefigures

shownas “balance ofreservedeposit"intheannualeconomicstatisticspublishedby
theBankofJapan. Thisstatisticalcolumnshowsmonthlyfiguresof“ average baｭ

lance"and“ bala n ce oflegalreserve(average)"ofthereservedepositsmaintainedby

thebankingcommunitywiththeBankofJapan. Sincethesefiguresdonotinvolve

theproblemsdiscussedalready , wecanusethemtoestimatethereservedemand
functioninthefollowingequation:

InTR= α。+a1lnRC+ α2lnRR (10)

TRreferstothe“ reserve deposit"atBOJ(averagebalance)andRCtothe

“ call rate"(applicabletosecuredunconditionalborrowi 時s) ， respectively. Publicaｭ

tionofthereservebalancestartedfromJanuary1978andforthisreason , theestimaｭ
tionisdonefromJanuary1978untilDecember1992. Reservedepositsareexpressｭ

edintheunitof100millionyen(afterseasonaladjustment) ラand thecallrateisexｭ

pressedinpercentage. TheMaximumLikelihoodmethodisusedfortheestimaｭ

tlOn.

Theequation(1)inTable2indicatesresultsofourestimationofthereserve

demand. Accordingtoourestimation , thereservedemandarisingfromJapanese
banksunderthereserverequirementsystemdependsalmostentirelyonthelevelof

requiredreserves. Theelasticityofthereservedemandinrelationtorequiredreｭ

servesisverycloseto1, andincontrasttothis , thecoefficientofthecallrateisnot
inagreementwiththeanticipatedsignnoritissignificant.

Table2 EstimationoftheDemandforReserves

Variables
Constant

LRC LRR DUM IF SEIP
Eauation

Term

(I) 0.2857* 0.0007 1.0028*** 0.9998 0.0035
(一1. 68 ) (0.52) (607.8)* 0.435

(2) 0.011 ハU ハリ ハリ ハリ ー 。。 l ハUハリ ー ハ0 * ** -0.0014 0.998 0.0035
(-0.43) (0.97) (386.7) (-0.90) 0.430

Notes: I) LRC:callrate(logarithmic)

LRR:requiredreserves(logarithmic)

DUM:dummyvariables , IforJanuary1978toJune1987and0forJuly
1987toDecember1992

2) Numbersinparenthesesaret-statistics

3) ***:significantattheI% level
*:significantatthe10%level.

4) 良2 : R-squaredafteradjustmentfordegreesoffreedom

SE:standarddeviationofresiduals

ρ: estimatedcoefficientofthefirst-orderserialcorrelation
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Next , theequation(2)inTable2referstotheresultofre-estimationdonein
viewofthefactthatthereserverequirementsystemunderwentamajorchangein

]uly1987byintroductionofthe“ progressive excessreservesystem"whichnecessiｭ
tateduseofthestructuraldummyvariableDUM , namely , 1forJanuary1978to
June1978and0forJuly1987toDecember1992

13
). Hereagain , weseethatthe

totalreservedemandisfullydeterminedbyrequiredreserves. Infactthecallrate

showsthewrongsignandnotsignificantatall.

]udgingfromtheseresultsofourestimation ,wecansaythatthereisnonegaｭ
tiverelationshipbetweenreservedepositsmaintainedby]apanesebanksandthecall

rate.

Now , letusfocusourattentiontotheBO]lendingwhichisam司or compoｭ
nentofthereservesupplyinordertoseewhatfactorsareinplayandwhetheritis

sensitivetothecallrate. Webaseourapproachonthefunctionofthedemandfor

BO]loanconsistentwiththeprogressivecoststructurereferredtotheequation(9)

intheprecedingsection ,andforthepurposeofourestimation ,twotypesofequation
areused:

BR=bo+bl(RC-RD)+b2CU+b3BRt ー I (11)

where bl>0andb2>0

BR=co+CIRC+C2RD+C3CU+C4BRt-1 (12)

where CI>0 ,C2<0andC3>0
Intheseequations , BR , BC , CU , andBRt-1representthecallrate , thedisｭ

countrate , thebalanceofcashincirculationandthelaggedlevelofborrowingfrom
BO] , respectively. Thedifferencebetween(11)and(12)arisesbecauseintheforｭ
mer ラthe totalamountofBO]borrowingshowsapositivedependenceonthespread

betweenthecallrateandthediscountrate ,whereasinthelatter ラthe BO]borrowing

isassumedtoleaveapositivedependenceonthecallrateandanegativedependence

onthediscountrate.

Bothequationsmakeuseofthebalanceofcashincirculationandthelagofa

dependentvariableinadditiontotheinterestrate. Thebalanceofcirculatingcash

isusedasascalevariablebecauseitisoneofthemarketfactorscontributingtoflucｭ

tuationinthefundssupplyordemandinthemoneymarket. Ifothersbeingequal ,
theincrease(ordecrease)ofcashbalancesshouldresultintheincrease(ordecrease)

ofBO]borrowings
I4). Also , becauseitishighlylikelythattheamountofBO]borｭ

rowingbybanksisinfluencedbythelaggedlevelofBO]borrowings ラthe lagofthe

13)The“ progressive extrareservesystem"istosetacertainnumberoflevelsforthebalanceofdeposits

receivedbybanksandtoapplythehigherratioofrequiredreservesasthedepositbalancegoesupto

higherlevels. Intheprevioussystem , theratioofrequiredreserveswasdependentontherankingof
banksaccordingtotheirdepositbalance

14)TheproblemofchoiceofascalevariabletoaccountforBOJborrowingsisadifficultone. Fur 山awa

(1985)usedthevariablewhichrepresents “fundi 時position" ofcitybanks. However , fromtheviewｭ
pointoftheexogeneityofavariable , thesurplusorshortageoffunds ,orthebalanceofcurrencyincirｭ
culation , seemstobemoreappropriateandthisisthereasonwhyweusedthelatterasthescalevariｭ
able.
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dependentvariablesisaddedasanexplanaoryvariable
15
).

Theestimationisdone , inthesamemannerasforthereservedemand , using
monthlydatafortheperiodfrom]anuary1978toDecember 1992 , exceptthatfor
thecurrency ぅthe seasonaladjustmentisnotmade

16
). TheCochrane-Orcuttmethod

isusedfortheestimationbecausetheindependentvariableincludesthelagofdeｭ

pendentvariable.

Table3presentstheestimationresults. Astheequations(3)and(5)inthe

tableshow ラthe coefficientofthespread(SP)betweenthecallrateandthediscount

ratesatisfiesanexpectedsign , buttheyarenotsignificant. Incontrasttothis , as
theequations(4)and(6)tellus ラonce weassumethatthecallrateandthediscount

ratearetwovariablesindependentfromeachother , theestimatedcoefficientvalues
arenotonlyquitesignificant ラbut theirsignssatisfyexpectedconditions. Thismeans

thatthehighercallratecausesBO]borrowingsbybankstoincrease ラwhile lower

discountratecausesthedecreaseofborrowingsfromBO] , consistentwiththepreｭ
VIOUSassumptIOn.

CUalsoindicatesahighdegreeofsignificance , inthatifthecurrencyincirｭ
culationincreasesandcausesshortageoffundsinthemoneymarket , bankstendto
borrowmorefromBO]. Thisisinagreementwithourexpectation , too. Astothe
lagofthedependentvariable ラit ishighlysignificantin(3)and(4) , butincaseof(5)
and (6) ラwhich includebothCUandBT tー 1 asexplanatoryvariables , itbecomes
completelyinsignificant ,probablyduetotheinfluenceoftimetrendinherentinboth
ofCUandBT tー 1 • Forthisreason ラin equation(7) ラCU isreplacedwithCHCU ,
whichisthechangeinCU , asanexplanatoryvariablefortheestimation. Thereｭ
sultshowsthatallindependentvariablesregainhighdegreeofsignificanceandsatisｭ

fyexpectedsignsaboutestimatedcoefficients.

Table4istheestimationapproximatetothelogarithmiclinearmodel. The

equations(8)to(11)correspondtotheequations(3)to(6)inTable3. Allof

estimationresultsaresatisfactory. Itisremarkablethatthecoefficientsestimates

aresignificantnotonlyincasethecallrateandthediscountratearetreatedasindeｭ

pendentvariables ラbut evenifthespread(InRC 司In RD)isusedasanexplanatoy

variable.

Sofar , weused.thebalanceofthecirculatingcurrency(CU)oritschange
(CHCU)asthescalevariableandweassumedthatithasasignificantinfll 問問on

theamountofB

15)InGoodfriend'smodel (1983) , borrowingsdoneintheprecedingperiodhasanegativeeffectonborｭ
rowingsinthecurrentperiod ,duetothegrowthofimplicitcostchargedbytheCentralBanktopenalｭ
izetoofrequentFRBborrowings. Yet , asPearcepointedout(1993) , almostallofcoefficientsofthe
laggeddependentvariableshowpositivesignaccordingtotheresultsofempiricalanalysesdoneinthis

area.

16)Anotherestimationwasmadeforacaseinwhichtheseasonaladjustmentwasappliedtothevariables.

Theresultswereclosetothoseobtainedwithoutsuchadjustment , ifsomewhatinferiorcomparedwith
unadj 山ted figures



14 Akira FURUKAWA

Table3 EstimationofBOJBorrowi 時S

:rTIC1nt sp RC RB CU CHCU Btー I 良2 SE/P

(3) 118 司/ . 同/ 1345.2 0.918***10.829 11221.2

(0.62) (1.29) (27738*) -0.302

(4) 4897.7***-7240.6*** 0.823***0.826 10885.9

(3.01) (3.23) (-3.48) (18.13) -0.249

(5) ¥-28308.0***1809.7 0.223*** 0.036 0.444 9554.0

(-4.71) (0.77) (1001*) (0.49) 0.599

(6) 6008.2***一 10078 . 0 * * * 0.188 0.079 0.572 9304.5

(-0689本) (2.54) (-3.19) (7.98)
0.232***0(0.8.9547)

0.465

(7) 7677.8*** 3868.6* 本 * -5628.7 0.835 10002.0

(2.24) (2.58) (-2.73) (5.44) (18.88) -0.169

Notes I)Variables

SP:interestspread(betweenthecallrateandthediscountrate)

RC:callrate

RB:discountrate

CU:balanceofcashincirculation

CHCU:changeofcurrencyincirculation

Btー I : lagofthevariabletobeexplained

2)Numbersinparenthesesaret-statistics.

3)***indicatessignificantatthelevelof1%
**indicatessignificantatthelevelof5%

Table4 EstimationofBOJBorrowings(logarithmiclinearmodel)

ExplanatoryVariable
Constant

LSP LRC LRB LCU LBtー l |艮2
SE/P

term

(8) 1.399*** 1.084*** 0.835 本 * * 10.182 0.395

|(138.5339)キ** (3.17) (1931*) -0.174

(9) 1. 02 1 * * *一1. 1 38 * ** 0.811**申 0.810 0.394

(3.44) (2.94) (-3.27) (16.78) -0.164

(Iハ0) 1-3.958*** 0.953*** 0.588*** 0.649*申* 0.778 0.377

(-2.67 。)* (2.49) (3.60)* (828) -0.013

(、II) 1-3.61 本 本 0.871** 一1.039 * **0.621**申 0 . 602 * ** 0.769 0.375

(-2.35) (2.21) (-2.59) (3.54) (6.47) 0.016

Notes 1)Variables
LSP:logoftheinterestspread

LRC:logofthecallrate

LRB:logofthediscountrate

LCU:logofthebalanceofcashincirculation

LCH:logofthechangeofcurrencyincirculation

LB tー I : logofthelagofthevariabletobeexplained

2)Numbersinparenthesesaret-statistics.

3)***indicatessignificantatthelevelof1%
**indicatessignificantatthelevelof5%
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currencyincirculationoritschange. Asitis , anotherestimationismadeusingthe
figuresgivenas “surplus orshortageoffunds"intheannualeconomicstatisticsof
theBankofJapan. BecausethebalanceofBOJborrowingsataparticulartimedeｭ

pendsnotonlyonthemagnitudeofthefundsshortageinthatperiodbutalsoonthe

cumulativeshortage ,weuseAlmonLagDistributionmethodintermsofthevariable
of“ surplus orshortageoffunds ,,17) .

TheresultsofthisestimationaregiveninTable5. Theysatisfyexpected

signsnotonlyforinterestvariablesbutalsoforthe“ surplus orshortageoffunds"
andthe 吋usted R2showsthehighestvaluesofspecificationswehaveusedsofar.

Inparticular , weseethatthesurplusoffundsinthemarketcausesadecreaseof
borrowingsfromBOJandtheshortageoffundsleadstotheopposite(SAinthis

Table , ifpositive , referstothesurplusoffunds , andwhennegative , meanstheshorｭ
tage). Astimegoes back , theimpactoffluctuationofSAdecreases. Allthese
agreewithourexpectations.

Conclusion

Itisveryimmportanttounderstandthemechanisminwhichtheovernight

rateisdeterminedasapartofthewholestructureoftransmissionofmonetarypoli ・

cy. Thisisbecausechangeinovernightrateisthestartingpointoftransmission

mechanismofmonetarypolicy , inadditiontothefactthatitistheobjectofdirect
manipulationandcontrolbythecentralbank. AsGoodfriendandWhelpley(1986)

pointedout , “the overnightrateistheheartofmoneymarketrates".
Inspiteofthefundamentalimportanceofthemechanismfordeterminationof

theovernightrate ラand ofthestructureinwhichmoneymarketratesaremade , there
stillisthelackoffullconsensusregardinghowthemechanismworksinJapan.

Table5 EstimationofBOJBorrowings(ALmonLagDistribution)

ExplanatoryVariablesI
ζごっ\一一一一 I Constant

EquatioIl
\\ ~ term

RC RB 三 α jSAt -j Bt-j R2 SE/P

(12)

12553*** 3114.3** -5224.6***

(4.17)3 (2.34) (-2.87)
三 α j = -0 .456 争 帝都α 。=-0.182 ，

J=υ(-8.71)α2 二0.091 ，

0.783*** 10.868 9119.9

(20.08) -0.192

α1=-0.137

α3= -0.046

Notes 1)AvariableSAisfortheshortage/surplusoffunds. AllothervariablesarethesameasinTable

3.

2)Numbersofparenthesesaret-statistics.

3)***significantatthe1% level
**significantatthe5%level
4)Condition:Thedegreeofpolynominalistwoandanendpointconstraintisa4=o.

17)SelectionofthedegreeofthepolynomialsandthelengthofthelagperiodfollowsSchmidandWaud

(1973).
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Inthisstudy , wefocusedourattentiontothemechanismwithaviewthat
similartotheU.S.overnightrate(FederalFundrate) , theJapanesecallratedeｭ
pendsonademand-supplyrelationshipofbankreserves. Empiricalanalysesofthe

reservedemandandsupplywehavemadeshowthatthetotaldemandforreserves

arisingfromtheentirebankingsector , onthebasisofaveragemonthlybalance う IS

notsensitivetofluctuationofthecallrate , andthatwithregardtosupplyofreｭ
serves ラthere isasignificantmeaningfulpositiverelationshipbetweenloansextended

bytheBankofJapan andthecallrate. Thisinfactclearlyrelatestothecaseexｭ

pressedinFigure2-(c).

Yet ラwe musthastentoaddthatwecannotnecessarilyseeanybasicdifference

betweentheU.S.mechanismsettingtheovernightrate , whichwereviewedinthe
firstsection , andthecorrespondingmechanisminJapan. Orratherラwe shouldsay
thatthemechanismisfundamentallysamebothintheUnitedStatesandinJapan.

Inthattheovernightrateisdeterminedbythereservesupply ラand thatthesupply

sideofreservesiscriticaltoinfluencetheinterestrate , ourviewsarenotdifferent
fromtraditionalthinkingintheUnitedStates.

Therealdifferencebetweenthetwocountriesrelativetosettingoftheinterest

rateisthatinJapan ,demandforreservesarisingfromthebankingsectorasawhole
isnotsensitivetofluctuationoftheinterestrate , andthattheCentralBank ラfor this

reason , hasfullandunilateralpowertosettheovernightrate. Yet , inouropinion ,
weshouldbecarefulinjumpingattheconclusiontooquickly , becausewhetheror
notthedemandforreservesissensitivetotheinterestrateislikelytodependlargely

onthetimeperiodinquestion.

Inthepreceding section ラwe usedasanexplanatoryvariabletheaverage

monthlybalanceofthereservedepositatBOJ , andconfirmedthatitindicatedno
responsetothecallrate. Yet , thereisapossibilitythatthereservedemandshowsa
definiteelasticityagainsttheinterestratedependingontheexpectationconcerning

futureinterest rates , ifwelookatwhatishappeningonday-to-daybasisI8).
Moreover , ifmuchlongertermsuchasaquarterorayearistaken , wearequite
likelytoseethatthecallratechangedoescausefluctuationofloansanddeposits ,
andinconsequence , thedepositreservealsochanges , demonstratingthatthereserve
demandisinfactsensitivetothein
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