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Abstract

Thepurposeofthisshortpaperistoanalyzetheextentofsterilizationinthe

foreignexchangemarketsandthedegreeofcapitalmobilityininternationalfi-

nancialmarketsofAsiancountries.Whilecapitalmobilityinrealitysurgedinthe

middleof2000s,thedegreeofdefactocapitalmobilitydeclinedafterthecrisis.

ThereisalsoevidenceofsterilizationofforeignreserveaccumulationinAsia.Past

reserveaccumulationhasnotbeenamajor・sourceofexcessiveliquiditycreation

andshouldheconsideredasignthatthereithasnoimpactandthereisnothingto

worryabout.

1.Introduction

Asiancountrieshavestockpiledoverhalfofinternationalreservesince

theendof1990s.ThemainholdingcountriesareChinaandJapan,but

India,HongKong,Korea,andSingaporehavealsoheldinternationalre-

servesincetheAsiancurrencycrisisoccw-redinthe1990s.

IncountriesthatwerehitbythecrisisinAsia,policymakersincentral

banksappeartohavechosendeliberatelytoamasshighlevelsofreserves

forprecautionaryorself-insurancemotivesagainstfuturecrisesorex-

changeratemovements(AizenmanandMarion,2003;Kurihara,2008,

Rajaneta1.,2008)'.However,Asiancountrieshavecontinuedstockpiling

foreignreservesbeyondplausibleprecautionarylevels.Thispaper
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focusesonthisaspect.

Someeconomistshavesaidthatrapidreservegrowthisaby-productof

adesirebycentralbankstosmoothexchangeratemovements(Kurihara,

2008).However・,suchbehaviorbycentralbanksshouldhavenonetim-

pactonreserves.Thegrowthofreservessuggeststhatinterventionin

foreignexchangemarketsislargelyasymmetricandthatitcomesfrom

adesiretomaintainstableandcompetitiveexchangerates.Alotof

economistsexpressedconcernsthatsuchinterventiontakesalargerisk

ofinflationandexcessivegloballiquidity.Thekeypointsai・etheextent

towhichmonetaryauthoritiesareabletosterilizethedomesticmone-

taryeffectsofreserveaccumulation.Mosttheoreticalmodelsassumeno

sterilizationinthemarketssothatlargeforeignreservewouldautomati-

tallyleadtorapidgrowthindomesticmoneyandcreditforsimplicity.

However,highlevelsofinternationalcapitalmovementswouldmake

sterilizationimpossibleinspiteoftheeffectsofmonetaryauthoritiesin

reality(Rajan,2008)。

Thepurposeofthisshortpaperistoinvestigatetheextentofmone-

tai°ysterilizationandthedegreeofcapitalmobility.Section2employsa

setofsimultaneousequationstoexaminetheeffectsbetweennetdomes-

ticassetsandnetforeignassetsasameansofestimatingtheextentofde

factosterilizationandcapitalmobility.Section3providesanoverviewof

thedataanddefinitionsofvariablestobeemployed.Moreover,thissec-

tionmakesempiricalanalysesanddiscussesthei°esults.Themainfocus

ofthispaperisonthissection.Finallythispaperendswithabriefsum-

many.

2.TheoreticalAnalysis

Astheintroductioninthispaperexplained,thecombinationofcurrent

accountsurplusandprivatecapitalinflowswithactiveexchangerate

一74一 2



EffectsofForeignReserveStockinAsianCountries

managementbycentralbanks,hascontributedtothemassivereserveac-

cumulationinAsiancountriesinrecentyears.

ItappearsthatAsiancountrieshavebeenactivelyneutralizingtheim。

pactofthereservebuild-upDA(netdomesticasset),whichhavebeen

movingintheoppositedirectiontoFA(netforeignasset).Thetwomost

commonlyemployedtoolsfor・sterilizationareopenmarketoperations

andchangesinlegalreserverequirement(MohantyandTurner,2005).

However,Asiancountrieshavealsoemployedanumberofother°tools

suchasshiftingpublicsectororpensionfundsfromcommercialbanksto

centralbanks(Rajan,2008).

Astheforeignexchangeandthedomesticmonetarymarketsare

stronglyinterrelated,itisimportanttorecognizethecontemporaneous

i°elationshipbetweenDAandFA.Thetypicalmodelspecificationforaset

ofsimultaneousequationis:

△DA=α1十 α2△FA十 γiδ1(la)

△FA=β 、+β2△DA+γ,δ,(1b)

whereγIandγ2arethevectorofcontrolsinthemonetaryreactionand

balanceofpaymentsfunction.α2isthesterilizationcoefficient.Theex-

pettedvalueofthesterilizationis-1ifreservebuild-upisperfectlysteril-

izedandOifthecentralbanksdoesnotsterilizeatall.Also,β2isthe

offsetcoefficient.Itistheimpactofachangeindomesticliquiditycondi-

tionsoncapitalflows.Theexpectedvalueoftheoffsetcoefficientis

boundbyOintheeventofnocapitalmobility,and-1intheeventofper-

feetcapitalmobility.

Whenestimatingtheseequations,thechoiceofcontrolvariablesisone

ofthemainconcerns.Capitalflowsaresensitivetoeconomicdevelop-

mentsdomesticallyandabroad.Manycountrieswouldliketominimize

theeffectsofacapitalflowshockontheeconomyandhaveadoptedapol-

icyofsterilizationandstableexchangerates.Reducingexchangerate

volatilityisveryimportantfor・economicgrowth.Thisfollowingmodelis
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basedonRajan(2008).

First,thelossfunctionofthemonetaryauthorityis:

Lt=α1(△p,)2十 α2(△Y,)2+α 毫(△ σ
,.,)コ十 α1(△QJ`(2)

Themonetaryauthority'slossfunctionisdeterminedbythechangein

thelogarithmofthept°icelevel,income,andthevolatilitiesoftheinterest

rateandthespotexchangerate.VolatilitiesareexpressedbyQ.Allthe

parametersareassumedtobepositive.

Theevolutionofinflationcanbedeterminedasfollows:

△p,=π1[(△DA+△FA)m,十MB,△m、]十 π2△p,.1十 π,、△s,(3)

whereπ1>0,0く π2〈1,andπ3>0.mtisthemoneymultiplierandMBtis

themonetarybase.Equation(3)saysthatinflationisamonetaryphe-

nomenonanddept°eciationofthenominalspotexchangeratecouldin-

creaseinflationai°ypressuresduetoinci°easedpricesoftradablegoods.

Theevolutionofincome'iswrittenasfollows:

Y,ニ φ1[(△DA+△FA)m、 十MB,△m、]十 φ2△Y,1+φ,1△G,(4)

whereπ1>0,0<π2〈1,andπ3>0.Gtisthegovernmentexpenditure.This

modelassumesthatbothexpansionaryfinancialandfiscalpoliciescan

raiseoutput.

Thebalanceofpaymentsisdefinedasfollows:

△FA=CA,十 △K,(5)

whereCAisthecurrentaccountandOKisthenetcapitalinflow.

Thecurrentaccountisassumedtodependonoutputandtheonetime

laggedi°ealexchangerate(RER)inalinearmanner.

CA,=β1+β2Yt+β 、△RER,1(6)

whereβ,<Oandβ 、、<0.

Thelastcapitalinflowisthoughttodependontheuncoveredinterest

rateparitylike(7).

△K,=(1/c)△(SrE,s,.1十rrr*、)(7)

wherestisthecurrentexchangerate(logarithm);E,s,,isthecurrent

expectationoftheexchangerateattimet.r,isthedomesticinterestrate,
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r*,istheforeigninterestrateandcisthedegreeofsubstitutabilitybe-

tweendomesticandforeignassets,i.e.thedegreeofinternationalcapital

mobility.Thiswouldbeaffectedbytheextentofcapitalcontrols.

Theinterestrateisdeterminedbythechangeinmoneysupply:

△r,=ψ1[(△DA+△FA)m,+MB,△m,](8)

Itshouldbenotedwhenthemoneymarketisinsurplus,thecentralbank

withdrawsmoneytopreventinterestratesfromfallingsothatitbeco

mesODA<0).Therefore,ifthemoneymarketisindeficit,DDA>0,and

theequationcanbewrittenasfollows(Rajan,2008):

σ,.1=η σ1,一 θ(△DA-dl△DA)(9)

whered,isthedummywhichtakesonavalueofOwhenthemoneymai°-

ketisindeficitandavalueof2whenitisinsurplus.

Also,exchangeratevolatilityisasfollows:

σ 、1=κ σ 、ロ ーS(△DA-d3△DA)(10)

whered2isadummyvariablewhichtakesonavalueofOwhenthefor-

eigncurrencyisinexcesssupplyandavalueof2whenitisinexcessde-

mand.Excessmovementinforeigncurrencyshouldbetakeninto

account.

Itispossibletosolvefor・aL/aDDA=OandaL/aDFA=0,and

aftersubstitutingtheconstraintsintothelossfunction,thereduced

formsofODAandOFAcanbegot.

3.EmpiricalAnalysis

Theestimationisbasedonquarterlydataoverthesampleperiodof

1987to2008.Theperiodisdividedintotwosamples.Oneisfi°om1987to

1996andtheotherisfrom1999to2008.TheAsiancurrencycrisisoc-

curredin1997and1998,sotheperiodisomitted.Thesamplecountries

ar・eIndia,Indonesia,Korea,Malaysia,Philippines,Singaporeand

Thailand.Bycomparingtheestimatedvaluesofthecoefficientsinthese
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twoperiods,itispossibletoascertainhowtheextentofsterilizationand

degreeofcapitalmobilityhaschangedfortheeconomies.Afterthis

analysis,China'scaseisalsoexamined.Theresultisshownlater.

Tocheckforstationary,theAugmentedDickeyFuller(ADF)toeach

ofthevariablesisimplementedandfoundthatallofthevariableswere

stationaryatleastat10%level.Foroutput,Hodrick-Prescottmethodis

employedfor・obtainingthetrendofr°ealoutput.For-theexchangerates

andinterestrates,thestandarddeviationwithinthequarterchangein

thedailyagainstUS$bilateralexchange1・atesandshort-terminterest

ratesareused.Ifitwasimpossibletoobtainforwardexchangeratein

thesecountries,itisassumedthateconomicagentshaveeitherperfect

foresighttopi・oxitytheexpectedexchangeratesforthenextperiod.

AnothermethodistouseARMA.Here,ARMA(1,1)isemployed.Both

methodsareusedforegression.

Two-stageleastsquare(2SLS)methodisemployedtoestimatethe

equations`.TheresultsarereportedinTablelaandTablelb.

Thepre-crisesoffsetcoefficientsinboththeperfectforesightand

ARNIAexchangerateexpectationsmodelsarearoundO.8,whilethester-

ilizationcoefficientsareabout1.Ontheotherhand,forpostcrises,while

thecoefficientsfelltoO.6,itseemsdifficulttodrawaconclusionabout

thesterilizationeffect.However,theyaresignificantat1%level.

Itshouldbenotedthatestimatedcapitalmobilityafterthecrisisfalls.

Oneofthereasonsforthisistheinsufficientunderstandingofexchange

rateriskbymanyinternationallendersandborrowers(Rajah,2008).

However,thereareotherreasonsthatcontributetotheseresults.

Monetaryauthoritiesmayhavebeenpreventedfromperformingthese

tasksbyfinancialinstitutions.

Thecoefficientsformoneymultipliercoefficientsarestatisticallysig-

nificantandnegative.Whilethecoefficienthasriseninthecaseofmone-

taryreactionfunction,ithasdeclinedinthecaseofthebalanceof
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TablelaPanelDatawithRandomEffects(PerfectForesight)

FirstPeriod SecondPeriod

△DA OFA △DA △FA

Intercept 0.0052 0.0143* 0.0063 0.0173*

△DA 一〇.8021*** 一〇.5232榊

OFA 一1.0052*** 一1.2220***

△mt 一〇.4072*** 一〇.3015*** 一〇.4968榊 一〇.3201***

△Pu 11: 一〇.0213 0.0531 一〇.1524

Yn 一〇.0322 o.00sl 0.0191 0.0240

△Gu 0.0990* 0.0905 一〇.1570** 一〇.1552率*零

△(r*【 十E,S隻.1) 一〇.3036桝 一〇.3149*** 一〇.6839*** 一〇.4052***

△RERu 0.1232 0.1542 一〇.2552*** 一〇.1013*

(d・-1)σ 、tI 0.0040 0.0000

(d・-1)σ,口 0.0023 0.0024**

Adj.R2 0.7234 0.7217 0.7933 0.7085

Notes)***:significantat1%,**:at5%,and*:at10%respectively.

TablelaPanelDatawithRandomEffects(ARMA)

FirstPeriod SecondPeriod

△DA OFA △DA OFA

Intercept 0.0033 0.0112* 0.0071 0.0210**

△DA 一〇.787*緋 一〇.5801***

OFA 一1.0091*** 一1.2075***

△mt 一〇.3969紳 串 一〇.3004*** 一〇.4977*** 一〇.3122***

△P乳1 0.0854 一〇.0192 0.0520 一〇.1501

Y、.1 一〇.0291 0.0072 0.0194 0.0220

△G,1 0.0925* 0.0966 一〇.1540** 一〇.1581**

△(r宰 、+E、Sい1) 一〇.3024榊 一〇.3140*** 一〇.6812*** 一〇.4041***

△RER口 0.1220 0.1531 一〇.2590*** 一〇.1014*

(d・-1)σ 、目 0.0039 o.000i

(d・-1)σ,・.1 0.0022 0.0041**

Adj.RZ 0.7212 0.7270 0.7912 0.7144

Notes)***:significantat1%,**:at5%,and*:at10%respectively.
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paymentsfunction.Monetaryauthoritiesmayhavenotbeenabletocon-

trolsomeeconomicvariablessufficiently.

Thelaggedinflationandoutputareinsignificant.Theremaybethe

factthatwhilethedependentvariablesarevolatile,theinflationandout-

putarestable.In2008,exchangeratesmovedgreatlyandother

macroeconomicvariableswerealsoaffected.

AChowtestwithanullhypothesisofnostructuralchangebetween

thepreandpostcrisisperiodisperformed.Thenullhypothesiscanbere-

jettedinallcases.Theresultsarenotreportedinthispaper.

Finally,China'scaseisalsoexamined.Themethodandotherhypothe-

sesarethesamewiththeonesemployedhere.Thesampleperiodisfrom

1999to2008.TheresultsareinTable2.Thereisnotsomuchdifference

amongtheexchangeratehypothesis,soonlytheresultofperfectfore-

sight'scaseisreported.

ItismoreapparentthatChineseAuthorityhassuccessfullycompleted

Table2PanelDatawithRandomEffects:China(PerfectForesight)

FirstPeriod SecondPeriod

△DA OFA △DA △FA

Intercept 0.0092 0.010串

△DA 一〇.3455**

OFA 一〇 .967***

Omt 一〇.4404*** 一〇.1579**

△Pu 0.0021 一〇.1959

Y目 0.1283' 0.1852*ホ

△G, 0.0921 0.1609***

△(r*,+E、s、,1) 一〇.2097林 一〇.4122***

△RER口 0.0918 一〇.0903

(d・-1)σ 、u 0.0040 0.0052

(d・-1)σ,口

Adj.R`
1

0.7134 0.684

Notes)榊:significantat1%,*零:at5%,and*:at10%respectively.
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sterilizationandcapitalmobility.However,theexchangeratesystemis

differentfromothercountriesanditmayhavecontrolledcapitalduring

someperiods.Theevaluationofthei°esultsandtheimplicationsaredif-

ferentandshouldbeexaminedwithlargecarefromthesecountries'.

4.Conclusions

Thispaperhasemployedasimpleframeworkandcommonmethodol-

ogytoestimatethedegreeofcapitalmobilityandsterilizationinAsian

economiesincludingChina.Whilecapitalmobilityinrealitysurgedin

themiddleof2000s,thedegreeofdefactoitdeclined.Thereisalsoevi-

denceofsterilizationofreserveaccumulationinAsianeconomies.China

seemstohaveeffectivelyaccomplishedthis.Pastreserveaccumulation

hasnotbeenamajorsourceofexcessiveliquiditycreationandcouldbe

takenasasuggestionthatthereisnothingtoworryabout.

Themajorityofindustrialcountriesusefloatingexchangeratesys-

terns,buttheirresultswouldbeunclear.Exchangeratemovementshave

largelyoccurredinrecentyears.Macroeconomicshockswouldbelargely

differentamongcountriesincludingAsia.Undersuchcircumstances,we

expectanunsystematicdifferencebetweencapitalinflowsandoutflows.

Monetaryauthoritiesshouldconsiderthecostsofsterilizationbeforeim-

plementingsuchapolicy.Furtherresearchisneededforthisstudy.

Notes

1.Thismeasureisconsistentwithmodernsecondgenerationcurrencycrises

models.See,Obstfeld(1994)forthemodel.

2.Itcanbestatedas'cyclical'income.

3.Hausmantestforcheckingfixedandrandomeffectswerepreformed,how-

ever,therewasnodifferencebetweenthem.

4.Ouyangetal.(2007)foundthatithadbeenabletosuccessfullystet°ilizea
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highproportionofitsrecentreserveincreases.Chinahassubstantiallycapi-

talcontrols,however,itwouldnotnecessarilycarryovertoothercountries.

SeeOutyangetal.(2007)indetail.
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