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ConsumptionandCapitalM obilityinthe

N ordicCountries¤

SaraL indbergy

M ars, 19 9 9

A bstract
I useaconsumption-basedtesttoexaminetheimportanceofincome
constraintsandthedegreeofcapitalmobilityacrosstheN ordiccoun-
tries overtheperiod 19 68-9 6. In particular, I explorethee¤ects of
…nancialderegulation ofthe 19 80s. T heestimatingequation is de-
rivedalongthelinesofBayoumi andM acD onald(19 9 5). T heresults
indicatethatN ordic…nancialmarketsarehighlyintegrated, butthat
theconsumption behaviorofasigni…cantpartofthe N ordicpopu-
lation is constrainedby income. T hereis noevidencethat…nancial
deregulation altered theconsumption behaviorofhouseholds orin-
creasedthedegreeofcapitalmobilityacrosscountries.
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1 Introduction

U p totheearly19 80s, N ordic…nancialmarketswerestrictlyregulatedand

highlyprotected, aswas thecaseinmanyotherindustrialcountries. T he

19 80s, ontheotherhand, sawaworldwidemovetowards …nancialliberal-

izationandglobalcapitalmarketintegration. H owdidthisa¤ectthedegree

ofcapitalmobilityacrosstheN ordiccountries (D enmark, Finland, N orway,

and Sweden)? In this paper, I followtheconsumption-basedapproachto

…nancialintegrationandinternationalrisk-sharingtoaddressthisquestion.

T heN ordiccountriesprovideaninterestingcasefortheanalysisofcap-

italmobility.1 T his is notonlybecausetheyareallsmallopeneconomies

whomayhavelargee¢ciencygains toripefrom internationalassettrade

anddiversi…cation, butalsobecausetheyarecloselyrelatedintermsofcul-

turalbackgroundsandlanguages. D i¤erences insuchfactorsareotherwise

oftensuggestedasreasonsforwhyinvestorsmaybereluctanttoholdforeign

assets;FrenchandPoterba(19 9 1)andTesarandW erner(19 9 5) haveshown

thatthereis asigni…canthomebias inportfolioallocationsofinvestorsfor

someofthemajorindustrialcountries, suchastheU nitedStatesandJapan.

Furthermore, theprocessof…nancialderegulationintheN ordiccountrieshad

severalfeatures incommon, althoughthetimetablesdi¤eredsomewhat.2

1T heonlyotherstudythatinvolves allN ordiccountriesthatI am awareofisdueto
M atsenand T hogersen (19 9 6). H ere, I am howeverusingadi¤erenttheoreticalmodel,
anotherestimatingmethod, andlongertime-seriesthantheyare.

2Foranoverviewof…nancialderegulationintheN ordiccountries, seeB erg(19 9 4).
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T heconsumption-basedliteratureon…nancialintegrationsuggests that

internationalcapitalmobility improves theopportunities ofconsumers to

smoothconsumptionovertimeandacross statesofnature. T hebasicidea

is thatinternationalassettrade allows residents in di¤erentcountries to

share the risks in theirindividualconsumption pro…les and thus insulate

themselvesagainstcountry-speci…cproductivityshocks. O neimplicationof

this isthatgrowthrates inaggregateconsumptionwillbehighlycorrelated

acrosscountries— evenifgrowthrates inoutputarenot.

H owever, incontrasttothecommonperceptionthatcapitalhasbecome

highlymobileacrosscountriesinrecentyears, mostempiricalwork…ndthat

cross-countrycorrelationsofconsumptionaresigni…cantlylowerthanwhatis

warrantedbyfullmobilityofcapital.3 A sproposedbyO bstfeld(19 9 4), this

…ndingmaybepartlyexplainedbytheassertionthatconsumptioncomove-

mentsdependnotonlyonthefreedomofconsumerstotradeininternational

assetmarkets, butalsoon thecompleteness ofthosemarkets. T hatis, if

people can trade away only partoftheiridiosyncraticconsumption risk,

thecorrelation betweenconsumptiongrowthrates across countries willbe

weakened. A notherreasonforwhycross-countryconsumptioncorrelations

maybelow, even ifinternationalcapitalmarkets areperfectly integrated,

is theexistenceofnon-tradedgoodsandservices. Tesar(19 9 3) showsthat,

inthepresenceofnon-tradedgoods, theoptimalassetportfoliomaybebi-

ased toward claims on domesticoutput, which in turn mayresultin low

3See, e.g., B ackus, KehoeandKydland(19 9 2), B ayoumi andM acD onald(19 9 5), O b-
stfeld(19 8 9 , 19 9 4, 19 9 5), StockmanandTesar(19 9 5), andTesar(19 9 5), amongothers.
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cross-countryconsumptioncorrelations.

A third, morefundamental, explanationiso¤eredbyBayoumi andM ac-

D onald(19 9 5), whopointoutthattheforwardlookingconsumptionmodel

underlyingmostconsumption-based tests of…nancialintegrationmaynot

beagoodrepresentationofaggregateconsumption behavior. T heirargu-

mentrestsonthewell-documentedfailureoftheforwardlookingconsump-

tionmodelthatconsumptionismoresensitivetochanges inincomethanis

warrantedbytheinnovations in income.4 Inotherwords, excess sensitivity

ofconsumptiontoincomemaybeanadditionalreasonforalowobserved

correlationofconsumptionacrosscountries.

Consequently, BayoumiandM acD onaldsuggestanalternativetestforin-

ternationalcapitalmobility. T histestisderivedfromthe¸ -modelofCamp-

bellandM ankiw(19 8 9 , 19 9 0, 19 9 1) andprovidesamethodtodi¤erentiate

between excess sensitivityto(local) incomeon theonehand, and lackof

…nancialintegrationontheother, asreasons forconsumptiongrowthrates

todi¤eracrosscountries. T his isalsotheapproachI willfollowhere.

T he paperis organized as follows. In the nextsection, I derive the

Bayoumi-M acD onaldconsumptionmodelanddiscusstheimplicationsof…-

nancialintegrationforaggregateconsumptionbehavior. U singannualtime

series datafrom D enmark, Finland, N orway, and Sweden overtheperiod

1968-9 6, I thenexaminetheimportanceofincomeconstraints andthede-

greeofcapitalmobilityacrosscountries. Inparticular, I explorethee¤ects

of…nancialderegulation. T hedataandsomeestimationissuesarediscussed

4SeeFlavin(19 81) andothers.
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insection3, whiletheempiricalresultsarepresentedinsection4. Section5

summarizesandconcludes.

2 TheM odel

Economictheorysuggests thatinternationalcapitalmobility improves the

opportunities ofconsumers to smooth consumption overtime and across

states ofnature. T helogicbehind this is thatfreetrade in international

assetmarkets allows consumers in di¤erentcountries tosharethe risk in

theirindividualconsumption pro…les andthus insulatethemselves against

country-speci…cincomeshocks. O neimplicationofthis isthatconsumption

paths indi¤erentcountrieswillmovetogetherinproportion.

T hiscaneasilybeillustratedusingthelog-linearversionofH all’s(19 7 8)

lifecycle-permanentincomemodel. T his modelrelies onthestandardas-

sumptionofarationaland forwardlookingrepresentativeagent, with in-

tertemporallyadditivepreferences andaconstantrateoftimepreferences.

T he period felicity function oftherepresentativeconsumeris assumed to

be isoelastic: u(C it) = C 1¡°
it (1¡°)¡1, where C it is realconsumptionand

1=°= ¾ istheintertemporalrateofsubstitution. T hesetofEulerequations

characterizingtheoptimalpathofconsumptionforacountryi, i= 1;2 ;:::n ,

maythenbecloselyapproximatedby

Et¡1¢ cit= ¹i+ ¾Et¡1rit; (1)

where¢ cit´lnC it¡lnC it¡1, ritistherealinterestratebetweenperiodt¡1
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andt, ¹iisaconstantthatdependsonthesubjectiverateoftimepreference

andthevariancesandcovarianceofr andc,5 andEt¡1 isthemathematical

expectationconditionaloninformationavailableatt¡1.

Ifequation(1)providesanappropriaterepresentationoftheconsumption

paths indi¤erentcountries, theonlyreasonforthepathstodivergeexante

is iftherearecross-countrydi¤erences in the ¹i’s orin theexpected real

interestrates.6 H owever, ifcountriesare…nanciallyintegrated, theexpected

realinterestrateswillbeequalduetotheopportunityofarbitrage, andso,

foranytwocountriesiandj, theconsumptionpathswillmovetogetherin

proportion:

4cit= ¹ij+ 4cjt+ ²ijt; (2)

where¹ij = ¹i¡¹jand ²ijt = ²it¡²jt is theerrorterm. A pparently, the

onlye¤ectofidiosyncraticincomeshockshereisthroughtheirimpactonthe

totalconsumptionpossibilityset.

Equation(2)couldbeusedtoformatestof…nancialintegrationbetween

anytwocountriesiandj. T hehypothesisthat…nancialmarketsareperfectly

integratedincountriesiandjimpliesthatacoe¢cientinfrontof4cjt, the

consumptiongrowthrateofcountryj, shouldbeequaltoone. A lowobserved

valueofthecoe¢cientcouldthereforebe interpretedas an indicationofa

lowlevelof…nancialintegration.7

5¹i = ¾½ + !2i=2¾, where ½ is the subjective rate oftime preference and !2i =
V art¡1 (¢cit¡¾rit)is assumedtobeconstant. N otethatifassetreturnsandconsump-
tionarejointlyconditionallylognormalandhomoskedastic, thenasH ansenandSingleton
(19 83) showed, equation(1) holdsexactly.

6N otethatthis implicitlyassumesthatindividualsindi¤erentcountrieshaveidentical
preferences.

7 T his testis essentiallyatestofwhethertheoptimalityconditionscharacterizingthe

5



H owever, asdiscussedintheintroduction, theremaybeotherreasonsfor

observingalowcorrelationbetweenconsumptiongrowthrates. Inparticu-

lar, aspointedoutbyBayoumi andM acD onald(19 9 5), theforward-looking

consumptionmodelunderlyingequation(2)maynotbeanappropriatechar-

acterizationoftheevolutionofaggregateconsumption;itis acommonob-

servationthatconsumptiontendstobemoresensitivetochanges incurrent

disposableincomethaniswarrantedbyinnovations in income.8 T hepossi-

bilitythatpartoflocalconsumptiondepends uponlocalincomemaythus

beanadditionalreasonforobservinglowcorrelationbetweenconsumption

growthratesacrosscountries.

In ordertodiscriminate between excess sensitivity ofconsumption to

incomeandlackof…nancialintegrationasreasonsforconsumptiontodeviate

from itsoptimalpath, Bayoumi andM acD onaldsuggestthattheestimating

equationshouldbederivedfromthe¸ -modelofCampbellandM ankiw(19 8 9 ,

19 9 0, 19 9 1). T hismodelsupposesthatpartofthepopulationconsumesall

ofitsdisposableincome, insteadofobeyingthelifecycle-permanentincome

consumptionfunction. A frequentlycitedreasonforsuchabehavioristhat

consumers may lackaccess tocapitalmarkets and therefore are liquidity

constrained. A notherreasonisthattheysimplyadoptsomerule-ofthumb

decisionrule.

Eitherway, the ¸-modeldivides aggregateconsumption intoafraction

receivedbycurrentincomeconsumersandanotherfractionreceivedbyper-

consumptionbehaviorinanintertemporalmodelof…nanciallyintegratedeconomieshold
empiricallyornot. Itwas …rstproposedbyO bstfeld(19 89 ).

8 SeeFlavin(19 81), amongothers.
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manentincomeconsumers. G eneralizedtothelog-linearcase, the¸ -model

reads

Et¡1¢ cit= ¸iEt¡1¢ yit+ (1¡¸i)(¹i+ ¾Et¡1rit); (3)

whereyitisthelogofdisposableincomeincountryi.9

Equation (3) cannowbeused insteadofequation (1) toderiveatwo-

countrymodelcorrespondingtotheonein (2). A s before, this is basedon

thepremisethatinternationalcapitalmarketintegrationequalizesexpected

realinterestratesacrosscountries. T hus, underthehypothesis thatcapital

marketsareperfectlyintegrated, themodelisderivedforanytwocountriesi

andjbyequatingtheirexpectedrealinterestratesasgivenby(3).10 Solving

for¢ citandremovingthemathematicalexpectationsoperatoryields

¢cit= ¹ij+ ¸i¢ yit+
1¡¸i
1¡¸j

¢ cjt¡¸j
1¡¸i
1¡¸j

¢ yjt+ "ijt; (4)

where¹ij= (1¡¸i)
³
¹i¡¹j

´
and"ijt= "it¡"jtistheerrorterm. N otethat

"ijtmaybecorrelatedwiththeright-handsidevariables, butisuncorrelated

withanylaggedvariable.

Equation(4) is thebasicestimatingequationofBayoumi andM acD on-

ald (19 9 5). Itshows thatifcountries are…nancially integrated and some

individuals haveamyopicconsumptionbehavior, theconsumptiongrowth

rate in acountry iwillberelated notonlytothegrowth rate in foreign

consumption, butalsotothegrowthrates indomesticandforeignincome.

9 N otethatinthelog-linearmodelthecoe¢cient¸ cannotbepreciselyinterpretedas
thefractionofcurrentincomeconsumers, unless ofcourseoneiswillingtoapproximate
thelogofanaveragebyanaverageofthelogs(CampbellandM ankiw(19 9 1)).

10¾E t¡1rit=(E t¡1¢cit¡(1 ¡¸i)¹i¡¸iE t¡1¢yit)=(1 ¡¸i).
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Toseehowthemodelcanbeusedtotestfor…nancialintegrationbetween

twocountries, as wellas forthe importanceofcurrentincomeconsumers,

considertheunrestrictedregressionmodel

¢ cit= ®i+ ¯ 1¢ yit+ ¯ 2 ¢cjt+ ¯3¢ yjt+ "ijt: (5)

H erethecoe¢cientsonincomecanbeusedtotesttheimportanceofcurrent

incomeconsumers. Estimatesof¯ 1 thatarepositiveandsigni…cantlydi¤er-

entfrom zeroindicatethatpartofthehomepopulation is currentincome

consumers. L ikewise, estimatesof¯3 thatarenegativeandsigni…cantlydif-

ferentfrom zeroindicatethatpartofthepopulationintheforeigncountry

iscurrentincomeconsumers.

Controllingforexcesssensitivityofconsumptiontoincome, thecoe¢cient

onforeignconsumptioncanbeusedtotestforcapitalmobilityacross the

twocountries. Estimates of¯ 2 thatarepositiveandsigni…cantlydi¤erent

fromzeroindicatethat…nancialmarketsareintegrated. M oreover, if¸i= ¸j

and …nancialmarkets areperfectly integrated, then ¯ 2 shouldbeequalto

one. Finally, equation(4) putsoneadditionalrestrictiononthecoe¢cients

in(5), namelythattheyshouldsum toone. Since(4) is derivedunderthe

hypothesisthatcapitalmarketsareperfectlyintegratedacrosscountries, this

restrictionmayviewedasanadditionaltestof…nancialintegration.

T hediscussion has thus farbeen held in terms ofatestbetween two

countries. Itmayhoweverbeconvenienttoreformulatethemodelinterms

ofone particularcountry versus ”the restoftheworld”. T his approach
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has commonlybeen used in theliteratureand is alsotheoneadoptedby

BayoumiandM acD onald. Inmycase, beingconcernedwithcapitalmobility

intheN ordiccountries, itamountstoreplacingcountryjwithanaggregate

measureof”therestoftheN ordiccountries” (excludingcountryi). Besides

limitingthenumberofregressions toberun intheempiricalanalysis, this

proceduremayalsoreducethesizeoftheerrorterm inequation (5) since

"ijtisreplacedbyanaverage.

3 D ataandEconometricIssues

Toestimatemymodel, I useannualtimeseriesdatafromD enmark, Finland,

N orway, and Sweden. T hedataaretaken from fourseparatesources, de-

scribedintheA ppendix;though, inprinciple, theyareallnationalaccounts

data. T hereasonI am usingannualdataisthatforwardlookingconsump-

tionmodels, suchas theoneI use, arelikelytobesensitivetoseasonality

ofhigherfrequencydata, aswellastothemethodofseasonaladjustment.11

T helongesttimeseriesthatcouldbeconstructedforallcountriescoversthe

period1968-9 6.

W hiletheconsumptionofnondurablegoodsandservicescansimplybe

equatedwith consumerexpenditure, theconsumption ofdurablegoods is

moredi¢culttomeasure. W hatonereallyneeds isameasureoftheservice

‡owthatdurableconsumptiongoods rendertotheconsumerduringacer-

tainperiodoftime. U nfortunately, thewaysofcomputingimputedservice

11See, e.g., thediscussion in A ssarsson (19 9 1) aboutseasonality in Swedishaggregate
consumptiondataonaquarterlyform.
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‡owsarestillassociatedwithacertaindegreeofarbitrariness. T herefore, in

theempiricalanalysis I followthemajorityoftheconsumptionliteratureby

lookingonlyattheconsumptionofnondurablegoods andservices. I thus

implicitlyassumethattheutilityfunctionis separablebetweennondurable

anddurablegoods, sothatequation(5)canbeestimatedfornondurablecon-

sumptionalone. N ondurableconsumption is thenmeasuredas households’

expendituresonnondurablegoodsandservices.

T heappropriatemeasureforincome is alsoundersomedebate. H ow-

ever, ifthe presence ofcurrentincomeconsumers is tobe interpreted as

evidenceofliquidityconstraints, itseems naturaltousesomemeasureof

nonpropertyincome. A sarguedbyCarroll, FuhrerandW ilcox(19 9 4), such

ameasurewouldbetterrepresenttheincomeactuallyreceivedbyliquidity

constrainedconsumersbecauseitexcludesanyincomegeneratedbycapital

assets. Consequently, forthepurposes ofthis paper, I identifycurrentin-

comewithhouseholds’nonpropertydisposableincome, whichinturnI de…ne

as households’disposableincomelesscapitalincomeandoperatingsurplus

forunincorporatedbusinessesandrealestate;orashouseholds’laborincome

plusgovernmenttransferpaymentslesstaxesonlaborincomeandtransfers.

T hemeasures ofnondurable consumption and nonproperty disposable

incomearebothexpressedin…xedpricesandpercapitatermsbeforetheir

growthrates arecalculated. N ondurableconsumptionis de‡atedusingthe

pricede‡atorfornon-durableconsumption, andnonpropertydisposablein-

comeisde‡atedusingthepricede‡atorfortotalconsumption. Further, the

aggregatemeasuresrepresentinggrowthratesinconsumptionandincomein

10



therestoftheN ordicregionarecalculatedasweightedsumsof, respectively,

theconsumptionandincomegrowthratesinthedi¤erentcountries(exclud-

ingonecountryatatime), wheretheweightsarethesharesofthecountries’

populationsoutoftotalN ordicpopulation.

BeforeI turntotheempiricalresults, therearesomeeconometricissues

thatneedtobediscussed. First, theerrorterm "ijtin(5)maybecorrelated

withtheright-handsidevariables. T his implies thatthemodelcannotbe

consistentlyestimatedbyleastsquares, butthatan instrumentalvariable

methodhas tobeemployed. Forthis purpose, I usethesameinstruments

as Bayoumi and M acD onald(19 9 5), namelylaggedvaluesofdomesticand

foreigngrowth in realpercapitaconsumption and income, as wellas the

ratiosofincometoconsumption.12

Second, whilethetheoreticalmodelcanbeapplied toobservations on

theinstantaneous ‡owofconsumptionandincomemeasuredattwopoints

intime, itdoes notcorrectlycharacterizethebehavioroftimeaveragesof

thesevariables. T imeaveraginginavailabledatamayinfactinducea…rst-

ordermovingaverageprocessintothedisturbances.13 T hismayalsohappen

ifthereisdurabilityinthemeasureofnondurableconsumption, something

which is likelysincethismeasuregenerallyincludes items suchas clothing

and footwear. T he presence ofan M A (1) process in the disturbances is

importantnotonlyforthechoiceofestimator, butalsoforthetimingofthe

12Foradiscussionofthechoiceofinstruments, seeBayoumiandM acD onald(19 9 5)and
referencestherein.

13T his isthewell-knowresultofW orking(1960), whichalsoisthoroughlydiscussedin
H all(19 88).
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instruments. Speci…cally, itimpliesthattheinstrumentsmustbelaggedat

leasttwoperiodstobeuncorrelatedwiththeerrorterm andhencevalidas

instruments.

Finally, theuseofaggregatemeasurestorepresenttherestoftheN ordic

regionimpliesthatthedisturbances, byconstruction, willincludefactorsthat

arecommontoallcountries. Considerablee¢ciencymayhencebegained

from estimatingtheequations ofdi¤erentcountries jointly. Todealwith

this andtheotherissues discussed, I willcarryoutaseries ofpreliminary

diagnostictests. T he…nalchoiceofestimatorandthetimingofinstruments

willthenbemadeaccordingly.

4 R esults

Incontrasttowhattheorysuggests, preliminaryestimatesofthemodelin(5)

indicatethattheresidualsareseriallyuncorrelated. O ntheotherhand, they

doappeartobecontemporaneouslycorrelated across countries. Tocarry

outthediagnostictests, themodelwas…rstestimatedforeachcountrysep-

arately, usingthegeneralizedinstrumentalvariable/ two-stageleastsquares

estimator. Ineachcase, thesetofinstruments includedaconstantandthe

secondlagsofdomesticandforeigngrowthinrealincomeandconsumption,

aswellastheratiosofconsumptiontoincome. T hisshouldyield, ifnote¢-

cient, sounbiasedandconsistentparameterestimates, eveninthepresence

ofanM A (1) intheerrorterm.
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T hediagnostictests arepresentedin Table1.14 Inthe…rstandsecond

rowsofthetable, therearetwodi¤erenttests for…rst-orderserialcorrela-

tion. Q -stat is the L jung-Box teststatistic, asymptoticallydistributed as

chi-squaredwithonedegreeoffreedom underthenullhypothesis ofnose-

rialcorrelation up tothe …rstorder. t-ratio is amodi…ed L M procedure

consistingofasimplet-testofthesigni…canceofthelaggedresidualinthe

G auss-N ewtonregression.15 U nderthenullofno…rst-orderserialcorrela-

tion, the coe¢cienton the lagged residualshould be zero, and t-ratio is

asymptoticallydistributedasstandardnormal.

T hecalculatedvaluesofQ -statandt-ratioareallassociatedwithhigh

p-values, meaningthattheyareallless thantheircriticalvalues atthe5

percentsigni…cancelevel. T hehypothesisofno…rst-orderserialcorrelation

canthereforenotberejectedforanyofthecountries.

T helastrowofTable1 reportstheBreusch-PaganL M statistic¸LM for

seeminglyunrelatedregressions. U nderthenullthattheerrorsarecontem-

poraneouslyuncorrelatedacrosscountries, ¸LM isasymptoticallydistributed

as chi-squaredwith six degrees offreedom.16 T hevalueof¸LM obtained

hereis 15.04. T his iswellabovethe5 percentcriticalvalueof12.6, sothe

hypothesisthattheerrorsareuncorrelatedacrosscountriescanberejected.

14A llestimatespresentedhereandlaterareobtainedusingE-V iews3.1.
15T heG auss-N ewtonregressionisanarti…cialregressioncorrespondingtotheunderly-

ingregressionmodel. ForathoroughdiscussionoftheG auss-N ewtonregressionand its
applications, seeD avidsonandM acKinnon(19 9 3), chapter6. Itshouldbenotedthatthe
modi…edL M procedureinE-V iewsfollowsW ooldridge(19 9 0) anddi¤erssomewhatinits
speci…cationofthearti…cialregressionfromtheonedescribedbyD avidsonandM acKin-
non. I havecalculatedtheteststatisticsusingbothmethods, butsincetheygaveriseto
thesameconclusions, I presentonlytheonesfromE-V iews.

16SeeG reene(19 9 3), p. 49 2.
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Table1: Testsforserialcorrelationandseeminglyunrelatedregressions

2SL S usinginstrumentslaggedtwoperiods, 19 7 0-9 6
D enmark Finland N orway Sweden

Q -stat: Â 2 [1] 1.042 0.001 1.39 1 0.9 52
[0.307 ] [0.9 7 3] [0.238] [0.329 ]

t-ratio 0.9 52 0.030 1.20 -0.88 7
[0.352] [0.9 7 7 ] [0.242] [0.385]

¸LM : Â 2 [6] 15.04
[0.020]

N otes: i) T he instruments includeaconstantandthesecondlags ofdomesticand
foreigngrowthratesinrealconsumption, realincome, andtheratiosofconsumption
toincome. ii) Q -statistheL jung-B oxteststatisticfor…rst-orderserialcorrelation,
t-valueistheordinaryt-statisticforthelaggederrorterm inthearti…cialregression,
and¸L M istheBreusch-PaganL M teststatisticforseeminglyunrelatedregressions.
iii) p-valuesaregiveninsquarebrackets.

Inshort, theresults indicatethattheresidualsareseriallyuncorrelated,

butcontemporaneouslycorrelatedacrosscountries.17 T hissuggeststhatthe

instrumentsneedonlytobelaggedoncetobeorthogonaltotheresidualsand

henceadmissibleas instruments. Italsosuggests thatthee¢cientestima-

toris three-stageleastsquares (3SL S), whichisthetwo-stageleastsquares

versionoftheseeminglyunrelatedregression(SU R )method.

Table2 presentstheparameterestimatesandassociatedstandarderrors

from a3SL S regressions usinginstruments laggedoneperiod. A longwith

theseestimates, I alsoreporttheSargantestoftheoveridentifyingrestric-

tions. U nderthejointhypothesisthattheinstrumentsareorthogonaltothe

residualsandthemodeliscorrectlyspeci…ed, theSarganstatisticisasymp-

toticallydistributedwiththreedegreesoffreedom (thenumberofoveriden-

1 7 T hisconclusionwascon…rmedwhenthetestprocedurewasrepeatedontheresiduals
from a2SL S regressioninwhichtheinstrumentswerelaggedonlyoneperiod.
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Table2: R esultsfromtheunrestrictedmodel

T hree-stageleastsquares, 1969 -9 6
D enmark Finland N orway Sweden

® 0.007 9 0.0001 0.0100 0.0018
(0.0047 ) (0.0063) (0.0083) (0.0046)

¯ 1 -0.0062 0.5031* 0.09 88 0.3601*
(0.17 45) (0.1145) (0.27 41) (0.149 9 )

¯ 2 1.138 7 1.2140 1.609 8 0.5545
(0.637 7 ) (0.6359 ) (0.9 37 1) (0.5696)

¯3 -0.4159 -0.3080 -0.807 2 -0.227 7
(0.3404) (0.4659 ) (0.7 626) (0.4549 )

Sargan: Â 2 (3) 5.9 5 1.66 6.9 0 2.7 2
P -value [0.1141] [0.6459 ] [0.07 52] [0.4368]
W ald: Â 2 (1) 0.65 0.63 0.03 0.88
P -value [0.4219 ] [0.4259 ] [0.8526] [0.347 8]
W 2 : Â 2 (12 ) 17 .8 9
P -value 0.12

N otes: i)T heinstrumentsincludeaconstantandthe…rstlagsofdomesticandforeign
growthrates inconsumption, income, andtheratios ofconsumptiontoincome. ii)
Standarderrorsareinparentheses. iii) * indicateestimatessigni…cantlydi¤erentfrom
zeroatthe5% level. iv) SarganistheSargantestoftheoveridentifyingrestrictions,
W 1 isaW aldtestofthehypothesisthatthebeta-coe¢cientssum toone, andW 2 is
aW aldtestofthehypothesisofequalparametervectorsacrosscountries. v)p-values
aregiveninsquarebrackets.

tifyingrestrictions). T heoverallresultfrom theSargantests indicatesthat

theinstrumentsarevalidandthespeci…cationappropriate.

A lthoughmostparameterestimates inTable2 havetheexpectedsigns,

veryfewofthemaresigni…cantlydi¤erentfromzero: atthe5 percentsigni…-

cancelevel, onlythecoe¢cientsondomesticincomeforFinlandandSweden

are signi…cantlydi¤erentfrom zero. W hile this may suggestthatcapital

marketsarepoorlyintegratedacrosstheN ordiccountries, theothertestfor

15



capitalmarketintegration — theonethatthecoe¢cients ondomesticin-

come, foreignconsumption, andforeign incomeshouldsum toone— fails

toberejected. T he W ald statistics W 1 fortestingthis restriction areall

smallerthanthe5 percentcriticalvaluegivenbythechi-squaredtablewith

onedegreeoffreedom. G iventhecontradictingresults, oneshouldbecareful

todrawanystrongconclusionsfrom Table2.18

O nemightofcourse suspectthatthenumberofobservations usedfor

estimation is toosmalltoassuree¢ciency. O newaytoincreasee¢ciency

is topoolthe country-speci…cregressions. T his approach would however

putstrongrestrictionsonthemodel, sinceitrequirestheparametervectors

ofthedi¤erentcountries tobeequal. N onetheless, therestrictions canbe

testedforusingasimpleW aldtest. T heW 2 reportedinthetableistheW ald

statisticforthehypothesisofequal-parametervectors inallfourequations.

W 2 ishere17 .89 with12 degreesoffreedom. Thisisobviouslylessthanthe

5 percentcriticalvalueofthechi-squareddistribution(p-value0.12), sothe

hypothesisofparameterhomogeneityfailstoberejected. Consequently, my

nextstep is toestimatethemodelundertherestrictionthatthecoe¢cient

vectorsareequalacrosscountries.

Imposingtherestrictionofequalparametervectorsonthemodelin(4)

impliesthattheunrestrictedregressionequation(5) isreplacedby

4cit= ® + ¯ 1 4 yit+ ¯ 2 4 cjt¡¯ 1 4 yjt+ "ijt; (6)

18 Similarresultswereobtainedwhenthemodelwasestimatedby2SL S.
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Table3: R esultsfromtherestrictedmodel

Three-stageleastsquares, 19 69 -9 6
® ¯ 1 ¯ 2

T heN ordic 0.0019 0.39 35* 0.9 9 7 5* #

countries (0.0019 ) (0.0659 ) (0.1456)

N otes: i) T hesetofinstrumentsincludeaconstantandthe…rstlagsofdomesticand
foreigngrowthratesinrealconsumption, realincome, andtheratiosofconsumption
toincome. ii) Standarderrors areinparentheses. iii) * indicatethatestimates are
signi…cantlydi¤erentfromzeroatthe5% level. iv) # indicatethatestimatesarenot
signi…cantlydi¤erentfromoneatthe5% level.

where¯ 1 measurestheexcesssensitivityofconsumptiontolocalincome, and

¯ 2 thelevelofcorrelationbetweenhomeandforeignconsumption. N otefrom

(4) that, underthenullhypothesisofperfectcapitalmarketintegration, ¯ 2

shouldnowbeequaltoone. T hisfollowsdirectlyfromtherestrictionofequal

parametervectors, sinceitimplies that¸i = ¸j ( i.e., theshareofcurrent

incomeconsumersisequalacrosscountries).

T heresultsfortherestrictedmodelarepresentedinTable3. T hepara-

meterestimatesarehereassociatedwithmuchsmallerstandarderrorsthan

before. T hecoe¢cientonincomes¯ 1 isabout0.39 andsigni…cantlydi¤erent

from zero. T his suggests thatasubstantialpartofthe N ordicpopulation

fails totakefulladvantageofdomesticcapitalmarkets and is wellin line

withotherestimatesobtainedfortheN ordiccountries.19 Furthermore, the

coe¢cientonforeignconsumption¯ 2 is0.9 9 7 5. T hisissigni…cantlydi¤erent

fromzero, butnotsigni…cantlydi¤erentfromone, whichisthenullofperfect

capitalmarketintegration. T his isaverystrongresultanditsuggeststhat

19 ¸ hasforinstancebeenestimatedto0.33§0.10 forSweden(A gellandBerg(19 9 6)),
and0.60 §0.24and0.56§0.25 forN orway(Boug, M orkandT jemsland(19 9 5)).
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N ordiccapitalmarketsarehighlyintegrated.

I havesofarassumedthattheparametersofthemodelareconstantover

time. T hisassumptionisnotveryplausible, however. U ptotheearly19 80s,

the …nancialsystems in the N ordiccountries were strictly regulated and

highlyprotected. T he19 80s, ontheotherhand, sawawidespreadtendency

towards…nancialmarketliberalizationandglobalcapitalmarketintegration.

Forthis reason, onewouldexpectthatcapitalmobilityhas increasedover

time. L ikewise, ifexcesssensitivityofconsumptiontocurrentincomeisdue

toliquidityconstraints, onewouldexpectthatthedegreeofexcesssensitiv-

ity is closelylinkedtotheextentof…nancialmarketregulations. Itwould

thereforebeinterestingtorelaxtheassumptionofconstantparametersand

investigatethepotentiale¤ectsof…nancialderegulation.

N ordic…nancialderegulationwasagradualprocess, however, involvinga

seriesofreforms. EvenifonecouldarguethattheN ordicreformshadseveral

features incommon, thetimetablesdi¤ersomewhatacrosscountries.20 T his

canbeseen in Table4, which lists someofthemore importantmeasures

of…nancialderegulation. Forthis reason, itis di¢culttodecideuponan

appropriatesamplesplitthatcouldrepresentbeforeandafterderegulation.

N evertheless, I have experimentedwith various time periods and dummy

variabletests, butI didnot…ndanythingthatwouldsupportthehypothesis

ofashiftintheestimatesof¯ 1 and¯ 2 .

O necouldalsoadoptamorevisualapproachbyestimatingthemodel

20Foramoredetailed overviewof…nancialderegulation in the N ordiccountries, see
Berg(19 9 4).
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Table4: FinancialderegulationintheN ordiccountries

D enmark Finland N orway Sweden

D eregulationof 19 7 9 19 86 19 85 19 85

banklendingrates

A bolishmentof 19 80, Creditguide- 19 84 19 85

banklendingceiling replacedby linesdis-

asystemof continued

overallguide- in19 8 7

lineswhich

lasteduntil

19 85

R emovalof Completedin Completedin Completedin Completedin

exchangecontrols 19 88 19 9 1 19 9 0 19 8 9

Source: Söderström T son(19 9 3), B erg(19 9 4), andBougetal.(19 9 5)

recursively. Figure1 and2 plotthepointestimatesof¯ 1 and¯ 2 plus/minus

twostandarddeviations from 19 80 andonwards. Ifderegulation brought

thebehaviorofN ordichouseholds closerin linewith theforward looking

hypothesis, onewouldexpecttoseeadownwardjumpinthepointestimates

of¯ 1 andanupwardjump inthepointestimatesof¯ 2 asobservationsfrom

themid19 80sandearly19 9 0sareaddedtotheregression.

H owever, aswasthecasewiththedummyvariabletests, thereisnothing

inFigure1thatindicatesthattheexcesssensitivityofconsumptiontocurrent

incomedecreased in the 19 80s. Instead, thepointestimates of¯ 1 remain

stablethroughoutthisperiodanddoinfactincreaseafter19 9 2. Figure2, on

theotherhand, doesshowanupwardshiftinthepointestimatesof¯ 2 inthe
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early19 9 0s. A s this coincides intimewiththecompletionofderegulation

ofexchangecontrols, itmayspeakinfavorforthehypothesisthat…nancial

deregulationhelpedtoincreasecapitalmobilityinthe19 9 0s. I am however

reluctanttomaketomuchoutofitsincethereisalsoapeculiarhumpshaped

patternintheestimatesof¯ 2 intheearly19 80sthat…tsverybadlyintothe

explanation. M oreover, thechangein¯ 2 doesnotappeartobestatistically

signi…cant.

R epeatingtherecursiveestimationontheunrestrictedmodel(5)doesnot

changethepicture;notforanycountrydothepointestimatesof¯ 1 and¯ 2

showevidenceofdecreasingexcesssensitivityofconsumptiontolocalincome

orincreasingcapitalmobility. I amthusleftwiththeconclusionthat…nan-

cialderegulationintheN ordiccountriesdidlittletoaltertheconsumption

behaviorofhouseholds.21 T hehighlevelofcapitalmobilityfoundacrossthe

N ordiccountries appears tohavebeen presentthroughoutthesamplepe-

riodandcannotbeattributedtotheremovalofexchangecontrols. L ikewise,

a signi…cantpartofthe N ordicpopulationwas current-incomeconsumers

beforederegulationandremainedsoafterderegulation.

21A gellandB erg(19 9 6)reachthesameconclusionwithrespecttocurrentincomecon-
sumers and …nancialderegulation in Sweden. ForN orway, on the otherhand, I note
thatBougetal. (19 9 5) has foundthattheconsumerbehaviorchangeddramatically in
responsetoderegulation. T heirresultwasobtainedusingquarterlydataovertheperiod
19 68:2-19 9 4:4.
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5 Conclusions

T hispaperhasexaminedtheimportanceofincomeconstraintsandthedegree

ofcapitalmobilityacross theN ordiccountries. Inparticular, thee¤ectsof

deregulation ofcross bordercapital‡ows and domesticcreditmarkets in

the19 80s havebeenexplored. T heempiricalanalysiswas performedusing

annualdatafrom D enmark, Finland, N orway, and Swedenonhouseholds’

nondurableconsumptionandnonpropertyincomeovertheperiod19 68-19 9 6.

T heanalysis was basedon atestoftheoptimalityofconsumption paths

acrosscountries. Inordertodi¤erentiatebetweenexcesssensitivityto(local)

incomeontheonehand, andlackof…nancialintegrationontheother, as

reasons forconsumption todeviate from its optimalpath, theestimating

equation was derived alongthe lines ofBayoumi and M acD onald (19 9 5)

fromthe¸-modelofCampbellandM ankiw(19 8 9 ).

T heresults indicateasigni…cantpartoftheN ordicpopulation is char-

acterizedbyamyopicconsumption behavior. T his maybe interpretedas

an indicationofliquidityconstraints in imperfectdomesticcapitalmarkets

andiswellinlinewithpreviousevidence. Takingexcess sensitivityofcon-

sumptiontoincomeintoaccount, consumptiongrowthrates intheN ordic

countries movetogetherin asynchronizedmanner. T his suggests that…-

nancialmarketsarehighlyintegratedacrossthecountries. T hereishowever

noevidencethat…nancialderegulationalteredtheconsumptionbehaviorof

householdsorchangedthedegreeofcapitalmobilityacross countries. A p-

parentlytherehadbeenwaystocircumventexchangecontrols inthe19 80s.
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A A ppendix
T hedatausedintheempiricalstudywerekindlyprovidedbyL ennartB erg, D epartment
ofEconomics, U ppsala U niversity;Ö vindEitrheim, B ankofN orway;John Smidt, D et
Ö konomiskeR åd, D enmark;andKari Takala, B ankofFinland. T hedataforD enmark
arefromthedatabaseoftheo¢cialD anishmacroeconomicmodelA D A M .T heFinishdate
arefrom BoF5, themacroeconomicmodelofB ankofFinland. T heN orwegiandataare
fromtheR IM IN I databaseoftheB ankofN orway, andthedataforSwedenarefrom A gell
and Berg(19 9 6), whoextractedthem from the N ationalA ccounts ofStatistics Sweden.
ForafulldocumentationofA D A M , seeA rbejdsnotatnr23, 19 88 , D enmarksStatistik, and
Boldsen H ansenand Smidt(19 9 2). ForafulldocumentationofBoF5, seeKortelainen,
M ä nnistö, TujalaandW illman(19 9 8).
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