AccountingforU.S.CurrentAccountDeficits:AnEmpiricalInvestigation

TopicArea:F3,InternationalFinance;E0,GeneralMacroeconomics

SelahattinDiboo_lu

AssistantProfessor

DepartmentofEconomics

SouthernIllinoisUniversityatCarbondale

Carbondale,IL62901-4515

Phone:6184535346

Fax:6184532717

Paper presented at the 64 th

Annual Conference of the Southern Economic Association, Orlando,

Florida,November20-22,1994.

Abstract: This paper investigates the relationship between the U.S. current account deficit and a

number of macroeconomic variables including government spending, budget balance, productivity,

domestic and foreign income, real interest rates, and terms of trade. Implications of the conventional

"twin deficit" and the dynamic optimizing approaches are tested using a Vector Error Correction

Model. Innovation accounting results indicate that macroeconomic variables explain the current

account reasonably well, and the evidence seems to support the conventional approach where budget

deficitsandincreasesintherealinterestratesareassociatedwithcurentaccountdeficits.

AccountingforU.S.CurrentAccountDeficits:AnEmpiricalInvestigation

1.Introduction

TheU.S.currentaccounthaswitnessedunprecedenteddeficits in the past decade. While it was

balanced on average for the 1970-80 period, the U.S. current account recorded an average deficit of

133billiondollarsin1984-87,and106billionin1988-90.Thedeficit receded steadily until 1992, when

it began to increase again. The rise in the deficit incited a controversy among economists as well as

policymakers as to what caused the deficit and the appropriate measures to reduce it. The traditional

view holds that record federal government budget deficits are largely responsible for current account

deficits. Accordingly, deficits financed through bond issuance alter the behavior of private agents and

lead to increased consumption via the "wealth effect" and raises interest rates deterring domestic

investment. Increased interest rates cause appreciation of domestic currency and reduce

competitiveness leading to current account deficits. Adherents to the Ricardian Equivalence hypothesis

(REH) challenge this view arguing that altering the means the government finances its expenditures

does not affect private sector behavior since bonds "are not net wealth" and they merely represent

future tax liabilities. Models consistent with the Ricardian Equivalence are based on intertemporal

optimization and emphasize the effects on the current account balance of real factors such as

productivity, terms of trade, government spending and taxes via intertemporal substitution in

consumption,productionandinvestment.

A number of papers have examined the sources of the U.S. current account deficit in general

and the relationship between budget and trade deficits in particular

1

Although there is near unanimity among these studies that macroeconomic factors help explain the variation in the current account, the

results on the relationship between the current account and budget deficits are mixed. Miller and

Russek (1989), Abell (1990), Bachman (1992), Rosenweig and Tallman (1993) provide evidence that

budget d eficits a re l argely r esponsible for current account deficits while Evans (1989), Enders and Lee

(1990), Dewald and Ulan (1990) find little evidence on the causal impact of budget deficits; Darrat

(1988)reportsbi-directionalcausalitybetweenbudgetandtradedeficits.

This paper attempts to re-examine the relationship between the current account and a number

of key macroeconomic variables using multivariate time series techniques. These variables include the

federal budget deficit, government spending, income, all expressed in real terms; an index of foreign

income, terms of trade, real interest rates, and productivity. The inclusion of government spending

along with the budget deficit should shed some light on the effects of different types of fiscal shocks.

Recall that according to REH, the level of government spending rather than the means of its finance

mayinduceacurrentaccountdeficit.Second,anexplicitaccountofrelativeprices and relative incomes

willbetaken by the inclusion of domestic and foreign incomes and terms of trade. Also we will include

the non-agricultural productivity index of labor as a supply side factor that might influence

competitiveness, and the current account. We focus on the stochastic properties of the data, and then

proceed to investigate cointegration between the current account and other variables in the system

using t he c ointegration technique proposed by Johansen (1988) and Johansen and Juselius (1990). We

then e stimate the error correction representation and investigate key propositions of the traditional and

the dynamic-optimizing approaches. To that end we use innovation accounting (impulse response and

variance decompositions) based on the error correction representation. Recall that VAR in first differences is misspecified if the variables in the system are cointegrated. In order to investigate the

robustness of the results, we will compare the results to those obtained from Vector Autoregression

(VAR)inlevelsandfirstdifferences.

2.TheTraditionalandtheDynamicOptimizingapproachestotheCurrentAccount

The following National Income accounting identity indicates that a current account imbalance

isreflectiveofaneconomy’ssavinginvestmentimbalance:

X-M=(T-G)+(S-I)

where X is export of goods and services, M is import of goods and services, G is government

expenditures, T is government revenue, S is domestic private saving, and I is domestic private

investment. The response of private saving to a budget deficit provides the basis for the contrasting

viewsontheimpactonthecurrentaccount.

The c onventional income-expenditure approach applied to a small open economy with demand

determined output and high capital mobility [e.g. Mundell-Fleming model] hypothesizes that an

increaseinbudgetdeficitraisesaggregatedemandthroughthemultiplier effect which exerts an upward

pressure on domestic interest rates. Higher domestic interest rates induce an incipient capital inflow

which a ppreciates the domestic currency. A higher value of domestic currency crowds out exports and

increases imports leading to a current account deficit. In fixed exchange rate regimes interest arbitrage

ensures the equality between domestic and foreign interest rates. In this case a fiscal expansion gains

full potency in raising output and employment, since the exchange rate effect which would otherwise

work to offset the fiscal expansion is absent. In this case too, the current account deteriorates due to theincomeeffect.Inthelargecountrycase,asimilarresultis obtained except for a dampened effect on

the current account since the expansion raises the interest rates at home as well as abroad. This

association between budget deficits and current account deficits in the conventional approach is hence

referred to as "twin deficits". The conventional approach is also called "income-absorption" approach

duetothefactthatthecurrentaccountreflectsanexcessspending(absorption)overoutput.

Another point which has drawn controversy is what is called the "Laursen-Metzler effect". It

refers to the current account effect of a terms-of-trade deterioration. Accordingly, a worsening terms-

of-trade decreases real income, and the decrease in real income reduces savings out of any given

income,bothmeasuredintermsofexportables.Foragivenlevelof investment and government budget

deficit,adecreaseinsavingstranslatesintoacurrentaccountdeficit[LaursenandMetzler(1950)].

Theconventionalstaticincome-expendituremodelhasbeenchallengedonthegroundsthat it is

based o n a ggregate behavioral relationships, and paid little attention to capital and debt accumulations.

Proponents of the dynamic optimizing approach [e.g., Obtsfeld (1981), Frenkel and Razin (1986)

Razin (1993)] view the current account as reflecting net national (private and government) saving,

which involves intertemporal allocation of resources. Accordingly, secular deficits mean debt

accumulations, and solvency requires that a country cannot run deficits indefinitely, since this would

drive its wealth to zero. In the dynamic optimizing approach, an explicit account of the intertemporal

budgetconstraintandoptimizationbyfirmsandhouseholdsenableus to derive key propositions on the

factorsreflectingintertemporalparametersanddebt-incomeposition.

A key proposition of the dynamic optimizing approach is that an economy’s private real

spending and the current account are invariant to the means the government finances its expenditures.

According to the Ricardian Equivalence hypothesists applied to an open economy, the level of

government spending rather than the means of its finance can be expected to induce a current account

deficit. If individuals (and the government) can freely borrow at the interest rate r, they would be

invariant to the substitution of a current $1 tax cut with $1 bond paying the interest rate r, since for a

given path of government spending, a current tax cut must be matched by an equal corresponding

increase in the present value of future taxes. If the government runs a deficit, individuals respond by

increasing their private saving by the same amount. In this framework, individuals are informed about

current and future path of government spending, and have infinite horizons/intergenerational bequest

motives,thereisnouncertaintyaboutfuturetaxesandincomes,taxesarenon-distortionary

2

.

Another implication of the dynamic optimizing approach is that temporary rather than

permanentincomeshocksaffectthe current account. This conclusion is a byproduct of the well-known

Permanent Income hypothesis (PIH), and is an outcome of intertemporal smoothing in consumption.

Consumption smoothing occurs when individuals wish to smooth the time profile of their consumption

relativetofluctuatingincomeovertime.Agivenpermanentincomeorendowmentshockraisesincome

and consumption in each period and does not create any incentive for saving or dissaving leaving the

current account unaffected. A temporary increase in income/endowment which has the same present

value as the permanent shock however, has the same effect on consumption, and depending on when

the shock occurs, the individuals need to save (current account surplus) or borrow from abroad

(deficit)ineachperiodtofinancetheir(optimal)consumptionprofile.

It should be noted that in the dynamic optimizing approach, government spending can have a

nontrivial influence on the current account. First, government spending can influence private sector behavior through withdrawing resources that otherwise would be available to the private sector

(reducing private sector wealth). Second, government spending can influence the marginal evaluation

of private consumption across time periods (marginal rate of substitution of consumption across

periods) depending on the characteristics of the utility function (i.e., depending on whether private

consumption and consumption of the public good are substitutes or complements). Through resource

withdrawal,governmentspendingshocksaresimilartoendowment shocks, and only temporary (rather

than permanent) government spending shocks have an effect (negative) on the current account.

Working through the intertemporal rate of substitution channel, permanent government spending

shocks do not influence the current account, since the induced substitution effects exactly offset each

other in each period. In this case, too, temporary rather than permanent government spending affects

thecurrentaccount

3

.

Proponents of the dynamic optimizing approach challenge the static Laursen-Metzler effect as

well. O bstfeld (

1982) argues that a deterioration of the terms-of-trade increases saving and leads to an

improvement in the current account. Svensson and Razin (1983) shows that a temporary (future)

terms-of-trade deterioration worsens (improves) the current account, whereas a permanent

deteriorationhasanambiguouseffectdependingontherateoftimepreference.

This paper attempts to consolidate variables that are capable of distinguishing between the

traditional and the dynamic optimizing approaches to the current account. The eight-variable system

canprovideadditional evidence on the role of budget deficits vs government spending, and the roles of

domestic and foreign incomes, productivity, real interest rates, and terms of trade shocks in current

accountadjustment.

3.MethodologyandData

Given the recent attention in applied macroeconomics literature on stochastic properties of

time s eries and the problems of statistical inference inherent in nonstationary series, we pretest for unit

roots. Augmented Dickey-Fuller tests are the most commonly used tests for detecting the possible

existence o f u nit r oots. It is known that integrated series might exhibit common trends in the long run,

inwhichcasetheseriesare said to be cointegrated. The interpretation of a cointegration relationship as

a "long run equilibrium" relationship and the embedded short run adjustment process to the long run

equilibrium (error-correction representation) is due to the Granger Representation Theorem [see,

Engle and Granger (1987)]. The appeal of cointegration methods stems from combining long

properties w ith t he short run adjustment process. The resulting error correction model can be used for

statistical inference including Granger-causality and Innovation Accounting (impulse response

functions and variance decompositions). In this study we will use the full information maximum

likelihood method [Johansen (1988); Johansen and Juselius (1990)] which can detect multiple

cointegrating vectors, and allows testing restrictions on these vectors. First, we will test for unit roots

using Augmented Dickey-Fuller (ADF) tests. Using the maximum likelihood cointegration procedure,

wewillthentestwhetherthecurrentaccount,domestic income, foreign income, terms of trade, budget

deficit, government spending, productivity, long term interest rates are cointegrated. Our choice of

variables is motivated by factors typically emphasized in the traditional and the dynamic optimizing

approaches to the current account. If data indicate one or more cointegrating vectors, then these

variables share a long run equilibrium with he current account. To derive short run dynamics, we will use a Vector Error Correction Model (VECM) in which we combine these long run equilibrium

relationship(s) with a VAR in first differences. Then the resulting variance decompositions and impulse

response functions of the VECM can be used to check the conformity of the data with either of the

theoreticalframeworksoutlinedabove.

Specifically in our eight variable system, the current account (CA) is measured by national-

accounts-based export of goods and services minus imports of goods and services. This is the current

account surplus short of net unilateral transfers. We measure the government budget balance (BD) by

consolidated federal government revenues minus expenditures; government spending (G) by

government consumption and investment; and domestic income (Y) by GDP. All of these variables are

deflated b y t he G

DP deflator to obtain real values. We also measure productivity (PR) by productivity

index of labor excluding agriculture; foreign income index (YF) by a trade weighted index of

GNP/GDP of 10 major trading partners of the U.S. (see Appendix for construction); terms of trade

(TT) by export price index over import price index; and the real long term interest rate (RLR) is

computed as [(1+i)/(1+π)-1] where i is the 10 year government bond rate and π is the inflation rate as

measured by the GDP deflator. All variables except the current account (CA), government budget

balance (BD), and the real interest rate (RLR) are measured in logarithms. We use quarterly data

running from 1957:I to 1992:II except estimations involving foreign income, where it is 1960:I to

1990:III. Given the extensive data period and theoretical considerations, we investigate the effects of

real shocks on the current account and exclude nominal variables from the analysis. All data are taken

fromtheCD-ROMeditionoftheInternationalFinancialStatistics.

4.EmpiricalResults

Before we employ the cointegration framework, it is instructive to pretest variables for unit

roots. A

DF t est r esults f or t he l evels a nd f irst d ifferences are presented in Table 1. It is known that test

results are sensitive to the inclusion of deterministic regressors as well as lag lengths. There is little

theoretical ground for a trending current account or government budget balance; therefore we do not

include a linear time trend in the ADF regression for these variables. Similarly, under a high degree of

capital mobility real interest rates are not likely to exhibit deterministic trends. All other ADF

regressions for levels include an intercept and a linear time trend. In determining lag lengths, we start

from a maximum lag length of 12, then pair down the model by testing whether the coefficient on the

last lag is significant at 10 % using standard t-tests. If the data generating process is pure

autoregressive, then this method yields the true lag length with an asymptotic probability of unity

provided that the initial choice of maximum lag includes the true lag length [Hall (1990)]. If the true

data generating process is a mixed autoregressive moving average (ARMA) process with a sizable

movingaveragecomponent,nomethodiscurrentlysatisfactoryindeterminingthelaglength[Dahlberg

and Jansson (1993)]. In determining lag lengths, we use additional diagnostics such as Box-Pierce Q-

statisticforresidualautocorrelation,andresidualplots.

Table1indicatesthatthenullhypothesisofaunitrootcannotbe rejected for all series in levels.

However, the null of a unit root is rejected for all variables in the first difference, indicating that all the

variables are integrated of order one. If the true data generating process is a unit root process, this

impliesthatallshockstothelevelsofthevariableshavepermanenteffects.

CointegrationandErrorCorrection

Although the variables in our system are integrated of order one, there can be linear

combinations which are stationary (i.e., they are cointegrated). These linear combinations can be

thoughtofas behavioral or reduced form relationships stemming from a structural model. Consider the

dynamicspecification:

where X

t is an n x 1 vector of variables, A(L) is an n x n matrix with elements which are k-order

polynomials in the lag operator L, μ is a column vector of constants, ε

t is a column vector of

disturbances, and _ is the first difference operator. Other than the right-hand-side term ΠX

t-k

, equation

(2)isaVARinthefirstdifferences.Cointegrationplacesrestrictions on the "long run matrix" Π, and if

the variables in X are cointegrated, the rank of Π is 0 < r < n. In that case the matrix Π is partitioned

such that Π = αβ’ where β is n x r matrix of cointegration coefficients, and α is an n x r matrix of

adjustment coefficients. The stationary r x 1 linear combinations β’X

t are called error correction terms.

Johansen (1988), Johansen and Juselius (1990) develop likelihood ratio test statistic on the proper

determinationofthecointegratingrank,r.

It is known that the cointegration matrix β is not uniquely identified, and the stationary linear

combinations β’X

t are unique up to a linear transformation. The common practice is to normalize each

vector in β w ith r espect t o o ne e lement. T o u niquely identify each vector in β, one must have at least r

restrictions on each vector

4

. In practice, we will impose (r - 1) zero-restrictions on each cointegrating

vector in addition to the normalization restriction for unique identification. In addition to interpreting

each cointegrating relationship as a long run equilibrium relationship, the short run dynamics of the

system can be derived from equation (1) with elements of β’X

t substituted on the right hand side as

( 1 )

X

= A ( L )

X

+

X

+ +

t t -1 t -k t Δ Δ Π μ ε

explanatory variables. The resulting model is called a Vector Error Correction Model and statistical

inferencetypicalinaVAR(variancedecompositionsandimpulseresponses)applyinthiscaseaswell.

In our system, we let the vector X

t consist of CA, TT, RLR, Y, YF, PR, and BD. Table 2

shows Johansen’s likelihood ratio test based on the trace of the stochastic matrix. The test uses 6 lags

to whiten the residuals. Diagnostics such as residual plots, and Box-Pierce Q-statistic are used to

determine lag length. Our test allows linear deterministic trends in the data, and an intercept in each

cointegrating equation. The table indicates that the null hypothesis of at most 3 cointegrating vectors is

rejected, but we fail to reject 4 cointegrating vectors at the 5 % significance level. It is known that the

unrestricted cointegrating vectors are not identified, since any linear combination of the stationary

vectors is also stationary. This makes direct interpretation uninteresting and necessitates the imposition

of additional restrictions. In this paper we will impose zero restrictions on each of the cointegrating

vectorstouniquelyidentifythem.ThebottomofTable2reportsthe4restrictedcointegratingvectors.

The first cointegrating relation relates the current account to terms of trade, domestic real

income,therealinterestrate,andgovernmentspending:

(2) CA=15347.8+3728.9TT+10046.7Y-14.67RLR-9803.9G

Accordingly,increases in domestic real income and improvements in terms of trade are associated with

animprovementinthecurrent account, whereas higher real interest rates and government spending are

associatedwithadeteriorationinthecurrentaccountinthelongrun

5

.

VarianceDecompositionsandImpulseResponseFunctions

The interrelationships among variables and the dynamics of the system can be best understood

by examining variance decompositions and the impulse response functions based on the error correction representation. Table 3 reports 16 quarter variance decompositions and the correlation

matrix of the innovations. The innovations are orthogonalized using Choleski decomposition and the

orderingisasreportedintheTable:GBDPRYRLRTTCAYF.

The Table reports the proportion of the 16-quarter forecast error variance explained by innovations in

thecolumnvariables. Accordingly, the macroeconomic variables explain about 85 % of the variation in

the current account balance. This is in line with the assertion that the current account is a

macroeconomic phenomenon. Particularly, real interest rate innovations explain about 47 %, and

government budget balance innovations explain about 16 % of the current account forecast error

variance

6

.Governmentspendingshocks,however,explainverynegligible(lessthan2%)of the current

account. These results contradict REH and are supportive of the conventional model which

hypothesizethatbudgetdeficitsthroughinterestrateeffectslead to current account deficits. Recall that

the REH states that government spending, and not government balance should affect the current

account. Other factor influencing the current account are, productivity (9.28 %), terms of trade (7.56

%), and foreign income (6.72 %). Variance decomposition of the real interest rate indicates that the

most important factor influencing the real interest rate is government’s budget balance, a result

supportive of conventional wisdom. Government balance shocks explain about 22 % of the forecast

errorvarianceofrealinterestrates.Inordertochecktherobustnessof the results to the ordering in the

Choleski decomposition, we reverse the order and report variance decompositions in the middle panel

of Table 3. Note that reversing the order does not significantly change the results. Still variables in the

system explain the preponderance of the forecast error variance in the current account. Although the

effects of budget balance, terms of trade, and foreign income are slightly diminished, the effect of real interest rate and domestic income are increased. The correlation matrix at the bottom of Table 3

confirmstheseresults.TheTableindicatesthatcorrelationsbetweeninnovationsarerelativelylow.The

highestcorrelationsare between terms of trade and the current account balance (35.5 %), and terms of

trade and the real interest rate (- 27.5 %) innovations. Given these correlations, reversing the order

does not have a significant effect on variance decompositions, except for these highly correlated

innovations.

The dynamic adjustment of the current account to various shocks in the system (impulse

response functions) is presented in Figure 1. The impulse response functions give the response of the

current account to one standard deviation shock in the respective error correction equation. Panels a)

and b) give the response of the current account balance to fiscal policy shocks. In response to a

governmentspendingshock,thecurrentaccountdeteriorates,andthen it improves for 4 quarters when

it deteriorates again. Overall, the response indicates that government spending shocks have no

permanent effect on the current account. A positive government budget balance shock, on the other

hand, has a small effect until the fourth quarter when it improves the current account

7

. Productivity

shocks (panel c) improve the current account for one quarter followed by deterioration and eventual

improvement. As in the variance decompositions, domestic income does not have a significant impact

on the current account (panel d). The most notable impact on the current account is caused by a real

interest rate shock (panel e). Accordingly, in response to an real interst rate shock, the current account

worsens, then it recovers slightly, and after seven quarters, it deteriorates permanently. The current

account response to a terms of trade shock is also interesting. A positive terms of trade shock

(improvement in the terms of trade) initially improves the current account for four quarters, then it worsens the current account. Finally, a positive foreign income shock improves the current account

permanently(panelh).

The responses of domestic income to several shocks are given Figure 2. A productivity shock

has positive permanent effects (panel a), whereas a real interest rate shock has negative effects (panel

b).Theeffectofatermsoftradeshock seem to conform to the traditional Laursen-Metzler hypothesis.

Apositivetermsoftradeshockstartstoincreaseincomesignificantlyaftertheeighthquarter(panelc).

The dynamic responses of the current account and variance decompositions seem to conform

to conventional wisdom: Budget deficits have negative effect on the current account via real interst

ratesandtermsoftrade.Governmentspendingshocks have a negligible impact on the current account.

The data seem to contradict the intertemporal approach to the current account. Recall that according

to the intertemporal approach, temporary income and government spending shocks should have a

positive and negative impact on the current account respectively. On the other hand, the intertemporal

approach predicts that budget deficits don’t alter the intertemporal budget constraint of individual

agents hence should have no impact on the current account. It seems that the record budget deficits

andinterstratesofthepastdecadearelargelyresponsibleforcurrentaccountdeficitsintheU.S.

Next we test the robustness of these results to alternative specifications of the VAR. As

alternative specifications, we consider a VAR in levels, and first differences. The results of VAR in

levels are very similar to the VECM results except that the effect of budget deficits are increased (21

%) a nd r eal i nterest r ate e ffects a re d iminished (25 %). Variables in the system still explain 73 % of the

16-quarter forecast error variance of the current account. Results of a VAR in the first differences are

somewhatdifferent. Individual variables explain 5 % to 12 % of current account forecast variance with acombinedeffectof57 %. These results are not reliable however, if the series are integrated processes

andarecointegrated.RecallthataVARinfirstdifferencesismisspecifiediftheseriesarecointegrated.

5.SummaryandConclusions

The surge in both budget and current account deficits in the past decade led many to believe

that there is a causal relationship whereby budget deficits lead to current account deficits, hence the

twin deficit hypothesis. Adherents to the Ricardian Equivalence view dispute this reasoning. By

invoking the governments and private agents’ intertemporal budget constraint, they argue that deficits

financed by bonds imply future tax liabilities, and hence do not alter the behavior of agents who "see

through", and increase their savings to match their future taxes. Extensive empirical studies have not

produced a consensus as the evidence is mixed. This study reconsiders sources of the current account

deficits using an extensive set of macroeconomic variables and a Vector Error Correction Model. Our

variable set includes two types of fiscal policy measures, government spending and federal

government’s budget balance, productivity, domestic and foreign real income, terms of trade, and real

long term interest rates. The implications of both the traditional twin deficit and the intertemporal

approacharetestedusingquarterlydataspanning the past three decades. Macroeconomic factors seem

to explain the current account reasonably well and the data seem to conform to the twin deficit

hypothesis w here b udget d eficits a re not neutral and are associated with high interest rates and current

account deficits. Overall, macroeconomic shocks including budget deficits seem to have played an

importantroleintherecentU.S.currentaccountadjustmentprocess.

Appendix:

TheConstructionofRealForeignIncome,YF:

The trade weighted foreign income index (1985=100) was constructed for the major trading

partners of the U.S. Each country is weighted by its average trade volume with the U.S. in 1984-86.

CountriesincludedintheindexandtheirrelativeweightareCanada(31.4%),

Japan (26.4 %), Mexico (8.5 %), Germany (8.3 %), United Kingdom (7.5 %), Korea (4.7 %), France

(4.4 %), Italy (4.0 %), Belgium (2.4 %) and Australia (2.2 %). These countries accounted for

approximately 65 % of the U.S. trade volume in 1984-86. Quarterly data were not available for

Belgium, K orea, a nd M exico. W e u sed a linear regression of GDP on industrial production in deriving

quarterlyGDPfiguresforthesecountries.

REFERENCES

Abell, John D. (1990). Twin deficits during the 1980s: an empirical investigation. Journal of

Macroeconomics, 12 ,81-96.

Arora, Harjit K., and Dua, Pami. (1993). Budget deficits, domestic investment, and trade deficits.

ContemporaryPolicyIssues, 11 ,29-44.

Bachman, Daniel D. (1992). Why is the U.S. current account deficit so large? Evidence from Vector

Autoregressions.SouthernEconomicJournal, 58 ,232-40.

Barro, Robert J. (1974). Are government bonds net wealth? Journal of Political Economy, 82 , 1095-

117.

Barro, Robert J. (1989). The Ricardian approach to budget deficits. Journal of Economic

Perspectives, 3 ,37-54

Bernheim, Douglas B., and Bagwell, Kyle E. (1988). Is everything neutral? Journal of Political

Economy, 96 ,308-38.

Dahlberg,M.andJansson,P.(1993).Ontheautoregressivecorrectionofthe augmented Dickey-Fuller

test.WorkingPaper.DepartmentofEconomics,UppsalaUniversity,Sweden.

Darrat, Ali F. (1988). Have budget deficits caused rising trade deficits? Southern Economic Journal,

54 ,879-87.

Dewald,WilliamG.,andUlan,Michael.(1990).Thetwin-deficitillusion.CatoJournal, 9 ,689-707.

Enders, Walter and Lee, Bong-Soo. (1990). Current account and budget deficits: twins or distant

cousins?ReviewofEconomicsandStatistics, 72 ,373-81.

Engle,RobertF.,andGranger,CliveW. J. (1987). Co-integration and error correction: representation,

estimation,andtesting.Economterica, 55 ,251-276.

Evans, Paul. (1989). "Do budget deficits affect the current account? Working paper, Ohio State

University.

Frenkel, Jacob A., and Razin, Assaf. (1986). Fiscal policies in the world economy. Journal of Political

Economy, 94 ,564-94.

Frenkel, Jacob A., and Razin, Assaf. (1992). Fiscal Policies and the World Economy, 2nd edition.

Cambridge:MITPress.

Hall, A. (1990). Testing for a unit root in time series with pretest data based model selection. Mimeo,

NorthCarolinaStateUniversity.

Johansen, Soren. (1988). Statistical analysis of cointegration vectors. Journal of Economic Dynamics

andControl, 12 ,231-254.

Johansen, Soren and Juselius, Katarina. (1990). Maximum likelihood estimation and inference on

cointegration-withapplicationstothedemandformoney.Oxford Bulletin of Economics and Statistics,

52 ,169-210.

Johansen, S. and Juselius, K. (1992). Testing structural hypotheses in a multivariate cointegration

analysisofPPPandtheUIPforUK.JournalofEconometrics, 53 ,211-244.

Laursen, Svend, and Metzler, Lloyd A. (1950).Flexible exchange rates and the theory of employment.

ReviewofEconomicsandStatistics, 32 ,281-99.

Miller, S tephen M

., a nd R ussek, F rank S . ( 1989). A re t he deficits really related? Contemporary Policy

Issues, 7 ,91-115.

Obtsfeld, Maurice. (1981). Macroeconomic policy, exchange rate dynamics and optimal asset

accumulation.JournalofPoliticalEconomy, 89 ,1142-61.

Obtsfeld, Maurice. (1982). Aggregate spending and the terms of trade: is there a Laursen-Metzler

effect?QuarterlyJournalofEconomics, 97 ,251-70.

Razin, Assaf. (1993). The dynamic-optimizing approach to the current account: theory and evidence.

WorkingPaperNo.2-93,Tel-AvivUniversity.

Rosenweig, Jeffrey A., and Tallman, Ellis W. (1993). Fiscal policy and trade adjustment: are the

deficitsreallytwins?EconomicInquiry, 31 ,580-94.

Svensson, Lars E. O., and Razin, Assaf. (1983). The terms of trade and the current account: the

Harberger-Laursen-Metzlereffect.JournalofPoliticalEconomy, 91 ,97-125.

Seater,JohnJ.(1993).Ricardianequivalence.JournalofEconomicLiterature, 31 ,142-90.

T a b l e 1 : A u g m e n t e d D i c k e y F u l l e r T e s t s

L e v e l s

L a g s A D F - t s t a t i s t i c

G 1 - 2 . 0 7

B D 7 - . 0 8 9

C A 0 - 1 . 1 5

P R 1 0 - 2 . 2 4

T T 7 - 2 . 0 2

Y 1 2 - 1 . 8 3

Y F 1 - 2 . 2 6

R L R 5 - 1 . 4 1

F i r s t D i f f e r e n c e s

D ( G ) 0 - 8 . 9 2 *

D ( B D ) 6 - 7 . 1 1 *

D ( C A ) 0 - 9 . 9 5 *

D ( P R ) 9 - 3 . 5 1 *

D ( T T ) 4 - 5 . 9 1 *

D ( Y ) 1 1 - 3 . 3 6 *

D ( Y F ) 4 - 4 . 6 8 *

D ( R L R ) 4 - 5 . 2 2 *

N o t e s : ( * ) s i g n i f i c a n t a t t h e 5 % l e v e l .

1 . S a m p l e p e r i o d : 1 9 6 0 . I - 1 9 9 0 . I V

2 . A D F t e s t s w e r e c o n d u c t e d u s i n g a n i n t e r c e p t a n d t i m e t r e n d f o r a l l d a t a i n l e v e l s

e x c e p t f o r B D , C A , a n d R L R . T h e r e m a i n i n g r e g r e s s i o n s w e r e f i t w i t h a n i n t e r c e p t o n l y .

3 . T h e C r i t i c a l V a l u e a t t h e 5 % s i g n i f i c a n c e l e v e l f o r r e g r e s s i o n s w i t h t e r n d i s -

3 . 4 4 . T h e C r i t i c a l V a l u e f o r r e g r e s s i o n s w i t h o u t t r e n d i s - 2 . 8 8 .

T a b l e 2 . C o i n t e g r a t i o n T e s t

L i k e l i h o o d 5 % C r i t i c a l V a l u e H y p o t h e s i z e d

R a t i o ( T r a c e ) N o . o f V e c t o r s

2 2 2 . 5 3 1 5 6 . 0 0 N o n e * *

1 6 4 . 0 9 1 2 4 . 2 4 A t m o s t 1 * *

1 1 8 . 0 9 9 4 . 1 5 A t m o s t 2 * *

7 7 . 9 7 8 6 8 . 5 2 A t m o s t 3 * *

4 5 . 4 1 8 4 7 . 2 1 A t m o s t 4

2 5 . 7 5 2 2 9 . 6 8 A t m o s t 5

1 0 . 1 8 9 1 5 . 4 1 A t m o s t 6

0 . 0 5 6 1 3 . 7 6 A t m o s t 7

N o t e s : ( * * ) d e n o t e s r e j e c t i o n o f t h e h y p o t h e s i s a t 5 % s i g n i f i c a n c e l e v e l

1 . S a m p l e P e r i o d : 1 9 6 0 : I 1 9 9 0 : I I I , 1 1 6 i n c l u d e d o b s e r v a t i o n s .

2 . T e s t a s s u m p t i o n : L i n e a r d e t e r m i n i s t i c t r e n d i n t h e d a t a , i n t e r c e p t i n

c o i n t e g r a t i n g v e c t o r s .

3 . N o . o f l a g s i n V A R : 6

N o r m a l i z e d C o i n t e g r a t i n g C o e f f i c i e n t s : C o i n t e g r a t i n g E q u a t i o n s

G B D P R Y F R L R Y T T C A I n t e r c e p t

9 8 0 3 . 9 2 0 0 0 1 4 . 6 7 6 - 1 0 0 4 6 . 7 - 3 7 2 8 . 9 1 - 1 5 3 4 7 . 8

0 - 0 . 0 1 4 0 0 0 . 0 6 3 - 0 . 4 9 1 0 . 0 0 5 0 . 9 6 9

0 0 - 2 . 0 8 1 0 0 . 0 1 9 1 0 . 2 5 0 . 0 0 1 0 . 0 4 9

0 0 0 3 0 1 . 2 9 1 - 4 2 1 . 7 2 - 6 6 . 6 5 0 . 0 1 5 - 1 6 5 0 . 1 0

T A B L E 3 : 1 6 Q u a r t e r V a r i a n c e D e c o m p o s i t i o n s a n d t h e C o r r e l a t i o n M a t r i x

I n n o v a t i o n I n

G B D P R Y R L R T T C A Y F

G 1 3 . 5 8 6 . 8 2 1 3 . 5 1 1 0 . 2 6 1 . 4 0 4 4 . 5 1 5 . 5 8 4 . 3 0

B D 6 . 4 3 4 4 . 3 5 1 2 . 2 5 5 . 1 6 1 7 . 8 2 4 . 6 8 3 . 5 9 5 . 6 9

P R 2 . 3 3 3 . 1 7 5 7 . 2 2 7 . 7 3 1 8 . 5 7 6 . 0 0 3 . 1 4 1 . 8 0

Y 1 . 7 8 1 6 . 1 9 3 1 . 3 0 1 4 . 8 2 1 8 . 9 6 7 . 8 6 7 . 5 3 1 . 5 2

R L R 8 . 8 1 2 1 . 6 8 6 . 8 3 0 . 7 7 4 6 . 8 1 1 0 . 5 2 3 . 1 7 1 . 3 8

T T 1 7 . 1 0 1 . 7 0 1 . 9 7 2 . 0 7 5 . 7 6 6 5 . 4 7 4 . 5 8 1 . 3 0

C A 1 . 2 9 1 6 . 3 4 9 . 2 8 1 . 3 0 4 2 . 9 1 7 . 5 6 1 4 . 5 7 6 . 7 2

Y F 6 . 1 2 1 3 . 3 4 1 9 . 5 9 7 . 0 3 2 2 . 7 0 9 . 5 5 6 . 2 9 1 5 . 3 4

R e v e r s e O r d e r

G B D P R Y R L R T T C A Y F

G 1 2 . 7 4 0 . 9 8 8 . 1 3 2 8 . 1 4 0 . 8 7 3 5 . 5 1 0 . 6 9 1 2 . 9 2

B D 6 . 5 7 4 4 . 0 1 7 . 4 4 3 . 8 5 2 1 . 7 5 5 . 4 4 3 . 5 2 7 . 3 9

P R 2 . 1 4 2 . 4 0 3 5 . 8 6 1 4 . 7 8 2 7 . 1 4 5 . 8 8 4 . 5 8 7 . 1 9

Y 0 . 8 4 4 . 4 2 1 6 . 1 6 3 1 . 3 6 2 7 . 4 4 1 1 . 2 1 1 . 5 1 7 . 1 4

R L R 3 . 1 6 1 3 . 8 2 1 1 . 7 7 1 . 2 1 3 8 . 6 3 2 8 . 4 6 0 . 8 1 2 . 1 1

T T 2 0 . 1 2 3 . 8 1 1 . 1 6 5 . 3 7 7 . 0 1 5 3 . 5 4 2 . 5 3 6 . 4 2

C A 1 . 0 1 1 3 . 7 2 3 . 9 2 7 . 3 3 4 8 . 3 2 4 . 6 1 1 7 . 6 8 3 . 3 9

Y F 4 . 0 6 5 . 1 3 1 2 . 7 7 1 3 . 2 2 3 3 . 9 8 1 6 . 7 4 2 . 5 1 1 1 . 5 5

C o r r e l a t i o n M a t r i x o f I n n o v a t i o n s

G B D P R Y R L R T T C A Y F

G 1 . 0 0 0 - 0 . 0 6 4 - 0 . 1 2 5 0 . 1 6 5 - 0 . 0 9 6 - 0 . 0 6 0 - 0 . 1 1 8 0 . 0 1 2

B D 1 . 0 0 0 - 0 . 0 2 3 - 0 . 2 3 9 0 . 1 2 0 - 0 . 0 9 9 - 0 . 0 3 9 0 . 0 6 4

P R 1 . 0 0 0 0 . 1 9 7 - 0 . 2 0 4 - 0 . 0 3 5 0 . 1 4 2 - 0 . 1 1 2

Y 1 . 0 0 0 - 0 . 1 4 0 0 . 0 0 5 0 . 2 2 3 0 . 1 0 2

R L R 1 . 0 0 0 - 0 . 2 7 5 - 0 . 2 4 1 0 . 2 2 6

T T 1 . 0 0 0 0 . 3 5 5 - 0 . 2 5 9

C A 1 . 0 0 0 - 0 . 1 0 5

Y F 1 . 0 0 0

E n d n o t e s

1. For a summary of the empirical studies on the effects of

U.S. budget deficits on interest rates, domestic investment,

andtradedeficitssee,AroraandDua(1993).

2.Barro(1974)formulatesREHwith inter-generational bequest

motive. Examples to the controversies surrounding REH can be

seen in Barro (1989), and Bernheim and Bagwell (1988). Seater

(1993)isanextensiverecentsurvey.

3. The foregoing analysis pertains to the small country case,

where domestic allocation of resources does not influence

intertemporal(interestrates)or intratemporal terms-of-trade

(relative price of the export good in each period). The large

country case is similar; see Frenkel and Razin (1992), pp

166-193.

4. Johansen and Juselius (1992) develops tests statistics for

testing structural hypotheses within a multivariate

cointegrationframeork.

5. This result is conditional on the imposed (arbitrary) zero

restrictions on the cointegrating vectors. In what follows

these zero restrictions have no effect on the results of the

error-correctionmodel.

6. These results are invariant to different measures of

interest rates; the real yield on 3-year government bond, and

3-monthTreasuryBillratesgavesimilarresults.

7. Since we measure budget balance as revenues minus

expenditures, and current account as exports minus imports,

the response implies that budget deficits cause current

accountdeficits.