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Abstract

In order to understand the dynamic e¤ects of government spending on foreign trade
the present paper proceeds in two steps. First, using U.S. time series data for the post-
Bretton-Woods period, the dynamic e¤ects of government spending are investigated
within a structural Vector Autoregression framework: the nominal exchange rate is
found to depreciate, the terms of trade to appreciate and the trade balance to increase
signi�cantly after a temporary increase in government spending. In a second step, a
New-Keynesian general equilibrium model is used to rationalize these e¤ects. Two
�ndings emerge: i) a low elasticity of substitution between home and foreign goods
is necessary for the trade balance to improve after an increase in public spending.
ii) an accommodating monetary policy is found to dampen the e¤ects of government
spending on foreign trade.
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1 Introduction

The present paper studies the dynamic e¤ects of a temporary increase in government

spending on foreign trade. Its aim is twofold. First, I want to establish empirically how

the exchange rate, the terms of trade and trade balance respond to a government spending

shock. Second, I want to rationalize these responses within a stochastic general-equilibrium

model which features price rigidities and thus gives an important role to monetary policy.

Empirical investigations into the dynamic e¤ects of �scal policy based on Vector Au-

toregressions and alternative identi�cation schemes have become more numerous recently.

Also, attempts have been made to account for the evidence using di¤erent versions of sto-

chastic general-equilibrium models, e.g., Fatás and Mihov (2001), Burnside, Eichenbaum

and Fisher (2004) and Galí, López-Salido and Vallés (2003). Little evidence, however, has

been put forward regarding the dynamic e¤ects of government spending on foreign trade.

Exceptions are Kim and Roubini (2003) and Giuliodori and Beetsma (2004), which do

not, however, explore their empirical �ndings within a formal theoretical framework. Also

Canzoneri, Cumby and Diba (2003) provide a VAR analysis of the e¤ects of �scal policy

on foreign trade and, while they analyze their �ndings within a general-equilibrium model,

they make the limiting assumption that trade is always balanced.

From a more practical point of view, the recent U.S. �scal-monetary expansionary

stance with a �scal de�cit of around �ve percent and the federal funds rate down at one

percent highlights the need to understand the dynamic e¤ect of �scal policy on foreign

trade. It is often assumed that the recent U.S. policies are stimulating the global economy,

but are contributing to the observed global imbalances, since the expansionary �scal stance

is believed to worsen the U.S. trade balance, see, e.g., the International Monetary Fund�s

WEO (2004).

Therefore, I take up these issues both at an empirical and a theoretical level. The

main results of the empirical analysis can be summarized as follows. I �nd that the

nominal exchange rate depreciates, the terms of trade appreciate and the trade balance

improves after a temporary increase in government spending. These results are obtained

from a Vector Autoregression on U.S. time series in the post-Bretton-Woods period. While

somewhat surprising,1 the result regarding the trade balance is consistent with the �ndings

of Kim and Roubini regarding the current account.

The theoretical analysis is based on a model that belongs to a recent class of stochas-

tic general-equilibrium models for open economies which also feature sticky prices, see

Benigno and Benigno (2003), Benigno (2003) and Galí and Monacelli (2004). Therefore,

monetary policy has a non-trivial role in determining the equilibrium outcome during the

1Received wisdom has it that temporary �scal expansions weaken the trade balance. This is an impli-
cation of the standard one-good intertemporal model of the current account and has been con�rmed in a
seminal study by Ahmed (1986) on the basis of U.K. data.
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transmission of a shock to government spending. I follow the strategy of Linnemann and

Schabert (2003), who study the transmission of �scal shocks in a closed economy model

under di¤erent monetary regimes. I distinguish the case where monetary policy is charac-

terized by a Taylor rule from the case where monetary policy implements price stability.

While the Taylor rule is of empirical interest, the second regime is particularly interesting,

since in this case monetary policy is able to replicate the �exible price allocation as shown

by Benigno and Benigno. Moreover, under some conditions it is shown to be the optimal

monetary policy, see, e.g., Clarida, Galí and Gertler (2002). I do not consider money

explicitly in the model, but use the interest rate di¤erential between home and foreign as

measure for the monetary stance under the Taylor rule and compare it with the interest

rate di¤erential that prevails if monetary policy maintains price stability. While monetary

policy is endogenous in both cases, government spending is assumed to be exogenous and

assumed to fall entirely on the goods produced in the domestic economy.

The main results of the theoretical analysis are as follows. First, the elasticity of

substitution between home and foreign goods is key for the sign of the response of the

trade balance. Only for low elasticities, the value e¤ect of a terms of trade adjustment

dominates the substitution e¤ect. This result adds further evidence to the debate on

plausible values for this elasticity, see Corsetti, Dedola and Leduc (2004). Second, the

terms of trade are shown to appreciate after an increase in government spending. While

the sign of the response, both of the trade balance and the terms of trade, is shown to

be independent of the monetary regime, the magnitude of the response depends on the

monetary regime. If monetary policy follows a Taylor rule the responses of the trade

balance and the terms of trade are weaker than in case of price stability. This is also

re�ected in the response of the nominal exchange rate, which appreciates in the price

stability case, but depreciates in case monetary policy follows a Taylor rule. Judged by its

ability to replicate qualitatively the dynamic e¤ects of an increase of government spending

on the exchange rate, the terms of trade and the trade balance, the model is successful if

monetary policy follows a Taylor rule and the elasticity of substitution between home and

foreign goods is low.

The remainder of the paper is organized as follows. In the next section, I obtain

evidence on the dynamic e¤ects of government spending using a Vector Autoregression

Regression on U.S. time series data. Section 3 describes the model and provides a linear

approximation to the equilibrium dynamics. Section 4 studies the transmission of �scal

shocks and the role of monetary policy. Section 5 concludes.

2 The Evidence

So far, only few empirical studies investigated the dynamic e¤ects of �scal policies on for-

eign trade. There is some VAR-based evidence, however, that �scal expansions may a¤ect
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relative prices and generate output spillovers. Clarida and Prendergast (1999) consider

an increase in the structural de�cit in Germany, Japan and the U.S. and �nd that the

real exchange rate appreciates on impact, while this e¤ect is reversed later. Canzoneri,

Cumby and Diba (2002) also �nd a real appreciation of the dollar after an increase in U.S.

government spending. In addition, they observe a positive e¤ect on foreign GDP (France,

Italy and the U.K.). Similar in spirit, Giuliodori and Beetsma (2004), using European

data �nd an increase in imports after an increase in government spending. However, they

do not observe a major e¤ect on the real exchange rate. In contrast to these studies, Kim

and Roubini (2003), using U.S. data, �nd the real exchange rate to depreciate after a �scal

expansion and the current account to improve.

Taken together, these �ndings point to the important e¤ects of government spending

on foreign trade. They also highlight the role of relative prices in the adjustment process

that follows a �scal shock. This provides the starting point for the following analysis

and motivates the choice of variables included in the VAR model. Instead of the real

exchange rate, I include both the nominal exchange rate and the terms of trade. The

terms of trade are more likely to capture the cross-border substitution process induced

by �scal expansions as they provide a measure for the relative price of tradeables only.

The nominal exchange rate is included to account for monetary phenomena during the

transmission of �scal shocks (which are likely to have real e¤ects in the presence of nominal

rigidities). Finally, I include the trade balance as a summary statistic for the e¤ects of

�scal policy on foreign trade.

Speci�cally, I include six variables in my baseline VAR model: the log of real govern-

ment spending per capita, the log of real GDP per capita, the log of the GDP de�ator,

the log of the nominal exchange rate, the log of the terms of trade and the trade balance.2

The model includes four lags of each endogenous variable, a constant and a linear time

trend. The model is estimated using U.S. quarterly data from the Post-Bretton-Woods

era (1973:1 to 2003:4).3

In order to identify an exogenous shock to government spending, I assume that gov-

ernment spending does not respond contemporaneously to changes in the other variables

in the VAR. This assumption goes back to Blanchard and Perotti (2002) and Fatàs and

2Other variables considered in the analysis of �scal policy, such as net taxes, the real exchange rate and
interest rates are also considered below.

3All data, except for the nominal e¤ective exchange rate, are from the NIPA provided by the Bureau
of Economic analysis. Real government spending is the sum of government consumption expenditures
(A955RC1) and gross government investment (A782RC1) and de�ated with the de�ator of government
consumption and investment (A822RD3). Real GDP is nominal GDP (A191RC1) de�ated with the GDP
de�ator (A191RD3). The nominal e¤ective exchange rate, wich is taken from the IFS, is inverted such
that an increase corresponds to a depreciation. The terms of trade are constructed as the price index of
imports (B021RG3) over the price index of exports (B020RG3). The trade balance is constructed as the
ratio of exports (B020RC1) less imports (B021RC1) over GDP (A191RC1). Quarterly population �gures
are also provided by the NIPA tables (B230RC0).
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Mihov (2001) and is now widely used in the VAR literature on �scal policy.4

Figure 1 displays the responses to an exogenous �scal shock, i.e. a one percent increase

in U.S. government spending. The crossed line gives the point estimates. The shaded area

gives the 95 percent con�dence interval, computed by the Hall bootstrap procedure based

on 1000 replications, see Benkwitz, Lütkepohl and Wolters (2003).

Government spending rises signi�cantly and persistently, with a half-life of about two

years. GDP rises signi�cantly on impact and is positive for almost two years. However,

the output response is rather weak if compared with earlier studies, e.g., Blanchard and

Perotti (2002) or Galí et al. (2003). However, it is in line with the evidence of Perotti

(2004), who observes that the e¤ects of �scal policy have generally been weaker in the last

20 years. Prices fall after an increase in government spending (though not signi�cantly),

a �nding also reported in other studies, e.g. Fatás and Mihov (2001).5

I now turn to dynamic e¤ects of a temporary increase in government spending on

variables which characterize external trade. The nominal exchange rate depreciates on

impact and this e¤ect becomes stronger and signi�cant after six quarters. The terms of

trade, on the other hand, appreciate sharply on impact, with the peak response in the third

quarter. Then the terms of trade return quickly to the pre-shock level. The trade balance

also moves on impact and, surprisingly, increases signi�cantly in the second quarter after

the shock and remains positive for an extended period. This �nding is in line with the

results of Kim and Roubini on the current account (which generally displays very similar

short-run properties as the trade balance, see Baxter (1995)).

In order to explore the robustness of the results, I consider di¤erent speci�cations

of the trend, the inclusion of additional/alternative variables and an alternative identi-

�cation scheme. In the light of di¢ culties to distinguish clearly between stochastic and

deterministic trends on the basis of formal tests, Blanchard and Perotti (2002) base their

analysis on both speci�cations. Also, in case of stochastic trends, it is hard to establish

clear evidence in favor of cointegration where suggested by economic theory (as in the

case of taxes and government spending). Clearly, in the present case where interest is not

centered on the cointegration relationship it might be sensible to resort to the level spec-

i�cation which can accommodate for stochastic trends as well. Against this background,

4The analysis of Canzoneri et al. (2002) is also based on this identifying assumption. The baseline
speci�cation of Kim and Roubini (2003), in contrast, is based on the assumption that GDP does not
contemporaneously respond to changes in the �scal balance. However, Kim and Roubini perform various
robustness tests, including the identi�cation scheme which orders government spending �rst. They �nd
that the results essentially unaltered. I also consider an alternative identi�cation scheme below.

5Perotti (2004) shows that it may result from assuming a zero price elasticity of real government
spending (in the present identi�cation scheme) and that the e¤ect becomes weaker if a non-zero elasticity
is assumed (as I do below). The e¤ect of government spending on the price level ulitemately depends on
the relative importance of the supply (i.e. wealth) e¤ect and the demand e¤ect (i.e. the degree of price
rigidity), see the discussion in Linnemann and Schabert (2003).
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I follow Perotti (2004) and distinguish the following cases: i) linear time trend (baseline

model), ii) quadratic trend, iii) levels, iv) stochastic trend6, and v) a stochastic trend with

cointegration between spending and taxes (for that purpose taxes are included in the VAR

and ordered second7). Figure 2 displays the results. For all speci�cations the qualitative

responses are identical, except for the response of the terms of trade under the imposed

cointegration relationship between government spending and taxes.

Next, I consider alternative variables, which have been left out under the presumption

that they do not a¤ect the response of the variables of interest to a temporary increase in

public spending. I consider the following modi�cations of the baseline speci�cation: i) the

10-year nominal interest rate is added to the baseline speci�cation8, see Perotti (2004). ii)

net taxes are added to the baseline speci�cation. iii) instead of de�ating public spending

with its own de�ator, I use the GDP de�ator to obtain a measure for real government

spending. iv) instead of the nominal exchange rate, the real exchange rate is included.

So far, a shock to government spending has been identi�ed by the assumption that gov-

ernment spending does not contemporaneously respond to any other variables considered

in the VAR (note that government spending does not include transfer payments). This

assumption may be somewhat restrictive in case the price level is included in the VAR.

Perotti (2004) argues, that depending on the degree of indexation of government spend-

ing, it might be reasonable to assume that real spending falls if the price level increases.

Only if government spending were fully (and without lag) indexed to in�ation, the zero

restriction would not be restrictive. I follow Perotti and consider the dynamic e¤ects of

a shock to government spending based on the assumption that the price elasticity of real

government spending is �0:5 (instead of zero in the baseline case). Figure 3 displays the
results of all �ve experiments con�rming the results obtained with the baseline model.

Against this background, the dynamic e¤ects of a temporary increase in U.S. govern-

ment spending during the �exible exchange rate period 1973-2003 can be summarized as

follows: the nominal exchange rate depreciates, the terms of trade appreciate and the

trade balance improves. The next section outlines a theoretical framework in order to

rationalize these �ndings.

3 The Model

The following model belongs to a class of stochastic general equilibrium-models, which

combine optimization behavior at the micro-level with price stickiness to address problems

6 I take �rst di¤erence of each variable and report the accumulated impulse responses. I do not, however,
allow for changes in the underlying drift as discussed in Blanchard and Perotti, since a preliminary analysis
showed similar results.

7Real net taxes, taken from NIPA, are taxes (W021RC1) less transfers (A084RC1) de�ated with
(A191RD3).

8The measure for the 10 year nominal interest rate, wich is used below, is obtained from the FRED
database of the St. Louis Fed.
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of the open economy, see, e.g., Benigno (2003), Benigno and Benigno (2003) and Galí and

Monacelli (2004). Four features of the model deserve special emphasis: i) two countries

are considered and each produces a distinct good, not produced by the other country, ii)

international �nancial markets are complete, iii) private consumption is biased towards

the home good, iv) government spending falls entirely on domestic goods. To simplify the

exposition, I focus on the home economy and use the following notation: foreign variables

within the home economy are indexed with the subscript F; while foreign variables in

foreign are indexed with a star.

3.1 Preferences and Markets

Households consume an aggregate good Ct, while providing a di¤erentiated good Yt+k(i);

with i 2 [0; 1] ; to the world market. The objective of a generic home household i is to
maximize

Et

( 1X
k=0

� [u (Ct+k)� v (Yt+k(i))]
)
; (1)

where 0 < � < 1 is a discount factor. The period contribution of utility u is assumed to

be concave and increasing. The period contribution of disutility v is assumed to be convex

and increasing. Et denotes the expectation conditional on the information set at date t:

The consumption index Ct is de�ned as a composite good and the intratemporal elas-

ticity of substitution between home and foreign goods is assumed to be constant, ",

Ct =

�
�
1
"C

"�1
"

H;t + (1� �)
1
"C

"�1
"

F;t

� "
"�1

; " > 0

where CH;t and CF;t are consumption bundles of di¤erentiated home and foreign goods,

respectively. 1=2 � � � 1 denotes the home bias in private consumption. Consequently,
the domestic and foreign consumption baskets di¤er for all � > 1=2: Home and foreign

goods are bundled according to the CES technology

CH;t =

�Z 1

0
CH;t(j)

��1
� dj

� �
��1

; CF;t =

�Z 1

0
CF;t(j)

��1
� dj

� �
��1

;

where CH;t(j) and CF;t(j) denote di¤erentiated goods produced by household j 2 [0; 1]
in home and foreign, respectively. � > 1 denotes the intratemporal elasticity of substitu-

tion both across domestic goods and foreign goods. PH;t(j) and PF;t(j) denote the price

(denoted in home currency) of a di¤erentiated good produced by household j in home

and foreign, respectively. The price indices for home and foreign good bundles are de-

�ned as PH;t =
�R 1
0 PH;t(j)

1��dj
� 1
1��

and PF;t =
�R 1
0 PF;t(j)

1��dj
� 1
1��

; respectively. The

domestic price index (CPI) is given by

Pt =
h
�P 1�"H;t + (1� �)P

1�"
F;t

i1=(1�")
: (2)
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Let St denote the nominal exchange rate, i.e. the price of foreign currency in terms of

domestic currency. While the law of one price holds, i.e. PH;t = StP �H;t and PF;t = StP
�
F;t;

purchasing power parity does not hold for � > 1=2:

Government spending Gt falls entirely on domestic goods, while private consumption

expenditure is allocated optimally across home and foreign goods, such that total demand

for home goods is given by

Y Dt =

�
PH;t
Pt

��"
(�Ct + (1� �)C�t +Gt)

Moreover, an optimal intratemporal allocation of expenditure across di¤erentiated

goods implies the following demand functions for a generic home good

Y Dt (j) =

�
PH;t(j)

PH;t

���
Y Dt : (3)

Financial markets are complete, both at the domestic and the international level. The

set of state-contingent assets is denoted in domestic currency. The absence of arbitrage

opportunities requires that there exist a stochastic discount factor Qt;t+1 which is used to

price the portfolio At+1 in period t:9

While monopolistic competition and the limited ability to adjust prices introduces

heterogeneity at the household level, the assumption of complete markets at the domestic

level allows to consider the intertemporal budget constraint of a representative home

household

PtCt + Et fQt;t+1At+1g = At + (1� �)PH;tYt + Tt; (4)

where � denotes the constant tax rate and Tt denotes lump sum taxes. The government

budget constraint is assumed to be balanced in each period

�PH;tYt + Tt = PH;tGt;

where an exogenous process for Gt is speci�ed below.

The maximization of (1) subject to (4) gives

�
u0(Ct+1)

u0(Ct)

Pt
Pt+1

= Qt;t+1: (5)

9As discussed in Woodford (2003, Ch. 2), At+1 denotes the state-contingent value of the household
portfolio at the beginning of period t + 1: Thus, at the time of the portfolio decision At+1 is a random
variable, but the household chooses its complete speci�cation, i.e., the return in each state. As of date t;
Qt;t+1 remains also a random variable and depends of the realization of the state in t+ 1: To simplify the
notation, I omit the state dependence of these variables, see also the discussion in Galí and Moncelli (2003)
and for an explicit consideration of state-dependence in a similar framework Chari, Kehoe and McGratten
(2002).
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This condition holds for each possible state. De�ning the short-term nominal interest rate

as (1 + it)
�1 = Et fQt;t+1g and taking expectations of (5) gives the Euler equation

�Et

�
u0(Ct+1)

u0(Ct)

Pt
Pt+1

�
=

1

1 + it
: (6)

Analogous relationships hold for the foreign economy. Because of complete �nancial

markets the stochastic discount factor links home and foreign �nancial markets. The

foreign equivalent to (5) is given by

�
u0(C�t+1)

u0(C�t )

P �t St
P �t+1St+1

= Qt;t+1:

Combining this expression with (5) and iterating gives the risk sharing condition

u0(C�t ) = k
StP

�
t

Pt
u0(Ct) (7)

where k = U 0(C�0 )
U 0(C0)

P0
P �0 S0

. This condition plays a crucial role in the international transmission

of �scal shocks. The assumption of complete asset markets guarantees that an e¢ cient

allocation is implemented: marginal utility of consumption, weighted by the real exchange

rate, is equalized across countries. A rise in the price of domestic goods, for example,

requires that resources are transferred from home to foreign if � > 1=2. If home and

foreign goods have equal weight in private consumption purchasing power parity holds,

the real exchange rate is constant and consumption is equal across countries.

Given monopolistic competition in the goods market and the resulting downward slop-

ing demand functions (3) ; the price setting mechanism plays a crucial role for the real

allocation of goods. I assume that households take Pt; PF;t;PH;t as given when they decide

on Pt;H(j): Moreover, I assume that price setting is constraint exogenously by a discrete

time version of the mechanism suggested by Calvo (1983). Each household has the op-

portunity to change its price with a given probability 1� �. In setting a price PH;t (j) in
period t a generic household j seeks to maximize

Et

1X
k=0

�
�kQt;t+k

�
u0(Ct+k)

Pt+k
(1� �)PH;t (j)Y Dt+k(j)� v(Y Dt+k(j))

��
;

subject to the demand function (3) : Note that revenues (1� �)PH;t (j)Y Dt+k(j) are evalu-
ated using the marginal utility of nominal income u0(Ct+k)=Pt+k, which is identical to all

households as a result of complete income insurance.

The �rst order condition to this problem is given by

Et

1X
t=k

�
�kQt;t+kY

D
t+k(j)

�
PH;t (j)u

0(Ct+k)

Pt+k
� �

(�� 1) (1� �)v
0(Y Dt+k(j))

��
= 0: (8)
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In case prices are fully �exible, i.e. � = 0; condition (8) implies that prices PH;t (j) (which

- in symmetric equilibrium - correspond to PH;t in the case of price �exibility) are set to

satisfy the following condition

PH;tu
0(Ct+k)

Pt+k
=

�

(�� 1) (1� �)v
0

"�
PH;t
PH;t

���
Y Dt

#
; (9)

which relates prices to marginal costs of the household (measured in utility terms).

Let Yt =
hR 1
0 Yt (j)

��1
� dj

i �
��1

represent an index for aggregate domestic output. Then

market clearing for home and foreign goods implies

Yt =

"�
PH;t
Pt

��"
�Ct +

�
P �H;t
P �t

��"
(1� �)C�t +Gt

#
; (10)

Y �t =

"�
P �F;t
P �t

��"
�C�t +

�
PF;t
Pt

��"
(1� �)Ct +G�t

#
: (11)

In addition, the trade balance is de�ned as the value of exports less the value of imports,

expressed in domestic consumer prices

TBt =
PH;t
Pt

�
P �H;t
P �t

��"
(1� �)C�t �

PF;t
Pt

�
PF;t
Pt

��"
(1� �)Ct (12)

3.2 Log-Linear Equilibrium Dynamics

To study equilibrium �uctuations, I approximate the model around a symmetric steady

state. I assume moreover that foreign government spending is constant. In the following,

small letters indicate the log-deviation of a variable from its steady state value. Also, to

simplify the numerical analysis, the economy is written such that prices appear only in

�rst-di¤erences, i.e. �H;t = log(PH;t=PH);�st = log(St=St�1); it ' log(1 + it): A rational
expectations equilibrium is then de�ned by a sequence of prices�

�H;t; �F;t; �
�
H;t; �

�
F;t; �t; �

�
t ; it; i

�
t ;�st; � t

	1
t=0
;

and quantities n
ct; c

�
t ; yt; y

�
t ; gt; tb̂t

o1
t=0

which, given a sequence futg1t=0 of exogenous shocks to government spending, satisfy the
following sets of conditions.

A �rst set of conditions holds both for home and foreign. The Euler equations (6) are

approximated by:

ct = Etct+1 �
1

�
(it � Et�t+1); c�t = Etc

�
t+1 �

1

�
(i�t � Et��t+1); (13)

10

Gernot J. Müller

EUI WP ECO 2004/27



where � = �u00C=u0; is the elasticity of the marginal utility of consumption, where ! =
v00H=v0 is the elasticity of the marginal disutility of labor. A log-linear approximation to

(8) gives the New Keynesian Phillips Curve:

�H;t = �Et�H;t+1 + � ((1� �) � t + !yt + �ct) ; (14)

��F;t = �Et�
�
F;t+1 + � (� (1� �) � t + !y�t + �c�t ) ; (15)

where � = (1� �) (1� ��) =(�(1 + �!)) and � t = log(PF;t=PH;t) denotes the terms of

trade.

The second set of conditions concerns the interdependence between home and foreign.

The cross-country risk sharing condition (7) is approximated as

� (ct � c�t ) = (2� � 1) � t: (16)

Using a log-linear approximation, the terms of trade and the law of one price can be

de�ned as follows:

� t = � t�1 + �F;t � �H;t; (17)

�H;t = �st + �
�
H;t; �F;t = �st + �

�
F;t: (18)

The market clearing conditions (10) and (11) are approximated as

yt = � (1� g) ct + (1� �) (1� g) c�t + ggt + 2"� (1� g) (1� �)� t; (19)

y�t = � (1� g) c�t + (1� �) (1� g) ct � 2"� (1� g) (1� �)� t: (20)

Here g � G=Y denotes the steady state ratio of government spending. Finally, (2) implies
that domestic and foreign CPI in�ation can be approximated as

�t = ��H;t + (1� �)�F;t ��t = (1� �)��H;t + ���F;t (21)

Additional conditions specifying �scal and monetary policy are necessary to determine

the equilibrium. They are discussed in the next section.

4 Fiscal Shocks and Monetary Regime

The present model allows to study the e¤ects of �scal policy on foreign trade. Also, due

to the presence of price rigidities, monetary policy plays an important role for the trans-

mission of �scal shocks. While government spending is assumed to be purely exogenous

and to follow an AR(1) process

gt = �gt�1 + ut;

monetary policy is assumed to respond endogenously to the state of the economy. This

way of modelling the interaction between �scal and monetary policies follows Linnemann

11

Understanding the Dynamic Effects of Government Spending on Foreign Trade

EUI WP ECO 2004/27



and Schabert (2003). I consider two distinct monetary regimes. In the �rst case, monetary

policy implements producer price stability, which implies formally

�H;t = 0; ��F;t = 0:

This monetary regime is of particular interest for two reasons. First, from a positive point

of view, this regime gives rise to the allocation that would prevail if prices were completely

�exible, see Benigno and Benigno (2003). Second, some authors have shown that this

policy is optimal in case there is no international cooperation of monetary policies, e.g.,

Clarida, Galí and Gertler (2002).10 In the following, I refer to this monetary regime as

the price stability case.

As an alternative speci�cation of monetary policy, I consider a simple interest rate

feedback rule, such that

it = ���H;t + �ŷŷt; i�t = ���
�
F;t + �ŷŷ

�
t ; (22)

where ŷt = yt � yft denotes the output gap, i.e., the di¤erence between actual output and
the �exible price output. The characterization of monetary policy through such an interest

feedback rule is motivated by its empirical success. In the following, I refer to this case as

the Taylor rule case, see Taylor (1993).

For means of comparisons, it is useful to have a measure for the monetary stance that

is implied by both monetary regimes during the transmission of a government spending

shock. Speci�cally, what matters for the impact of government spending on foreign trade

is the relative monetary stance in home and foreign.

Therefore, I compare the nominal interest rate di¤erential between home and foreign

under both regimes. In case of price stability the nominal interest rate is equal to the

natural rate of interest, i.e. the interest rate that would prevail in case of complete price

�exibility, see Woodford (2003). Therefore the interest rate di¤erential implied by this

regime represents a natural benchmark, or resorting to the terminology established in

the closed economy literature, the natural interest rate di¤erential. It is then possible, to

compare the interest rate di¤erential under the Taylor rule regime with the natural interest

rate di¤erential in order to measure the relative monetary stance during the transmission

of the �scal shock.

4.1 Relative prices and relative monetary stance

In order to understand the dynamic e¤ects of government spending on foreign trade, I

�rst solve the model for the response of the terms of trade and the exchange rate under

both monetary regimes.

10Regarding the optimality of such a policy in a two country model, see also the quali�cations in Benigno
and Benigno.
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In case of price stability a solution of the model is straightforward, because the dynam-

ics implied by the New Keynesian Phillips curves (15) and (14) are eliminated. Subtracting

them from each other and imposing the risk-sharing condition (16) gives

yDt = �
1

!
� t; (23)

where the yDt denotes the di¤erence between home and foreign output. Intuitively, (23)

describes the relative supply conditions under price stability. An increase in the terms of

trade (relative price of foreign goods), increases - ceteris paribus - foreign output relative

to home output. This e¤ect is stronger the smaller the elasticity of the marginal disutility

of labor !:

Relative demand can be characterized by subtracting the goodmarket clearing condi-

tion for the foreign good (20) from its home counterpart (19) and imposing the risk-sharing

condition (16)

yDt =
h
4"� (1� g) (1� �) + ��1 (2� � 1)2 (1� g)

i
� t + ggt: (24)

Combining (23) and (24) gives the solution for the terms of trade

� t = �
g

�
gt; (25)

where

� � !�1 + 4"� (1� g) (1� �) + ��1 (2� � 1)2 (1� g) (26)

is unambiguously positive. Hence, the terms of trade fall in response to an increase

government spending g:

Note that the smaller the elasticity of the marginal disutility of labor, !; the weaker

the response of the terms of trade. Similarly, the smaller the elasticity of the marginal

disutility of consumption, �, the weaker the response of the terms of trade. Intuitively, if

these elasticities are low, the adjustment is more through quantities than through prices.

On the other hand, if the elasticity between home and foreign goods, ", is low, the response

of the terms of trade is stronger.

Next, I consider the response of the nominal exchange rate under price stability. The

law of one price implies St = PF;t=P �F;t. Extending this expression with PH;t and consid-

ering log-deviations gives

st = � t + pH;t � p�F;t; (27)

such that in the price stability case, the nominal exchange rate displays the same dynamics

as the terms of trade

st = � t = �
g

�
gt:

Intuitively, in case prices are stable, any change in the terms of trade can only be realized

through a change in the nominal exchange rate.
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As discussed above, a measure for the relative monetary stance is given by the interest

rate di¤erential, which is obtained from the Euler equations (13) after imposing the risk

sharing condition (16)11

iD;PSt = (1� �) g
�
gt: (28)

I now turn to the Taylor rule case. In this case the model is more di¢ cult to solve

because of the dynamics implied by the New Keynesian Phillips curve: Therefore, I make

the simplifying assumptions that monetary policy does not adjust the interest rate in

response to the output gap, i.e., �y = 0 and that �scal shocks are not autocorrelated, i.e.,

� = 0: Both assumptions are relaxed in the numerical analysis below. I refer to the case

where �y = 0 as the simpli�ed Taylor rule.

Subtracting the Phillips Curves (15) and (14) ; imposing the risk sharing (16) and the

goodmarket clearing conditions (20), (19) gives

�̂Dt = �Et�̂
D
t+1 + �!�� t + �!ggt; (29)

where �̂Dt � �H;t � ��F;t denotes the di¤erence between home and foreign producer price
in�ation.

Relative demand is characterized by the di¤erence of the Euler equations (13) : Impos-

ing the risk sharing condition (16) and the interest rate feedback rule (22) with �ŷ = 0;

gives

� t + ���̂
D
t = Et� t+1 + Et�̂

D
t+1: (30)

Equations (30) and (29) de�ne a linear system of expectational di¤erence equations with

two endogenous forward-looking variables�
1 1
� 0

�
| {z }

=:A

�
Et�̂

D
t+1

Et� t+1

�
=

�
�� 1
1 ��!�

�
| {z }

=:B

�
�̂Dt
� t

�
+

�
0

��!g

�
| {z }

=:C

gt: (31)

If both eigenvalues of 
�1 = A�1B are outside the unit circle the rational expectations

equilibrium is determinate. This condition is satis�ed if the Taylor principle holds, i.e., if

11Also the de�nition of CPI in�ation (21), the law of one price (18), and the de�nition of the terms of
trade (17) ; which implies �st = �̂Dt + � t � � t�1 are used.
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�� > 1; see Woodford (2001).
12 De�ne zt �

�
�̂Dt � t

�0
and rewrite the system as

zt = B
�1A| {z }
=:


Etzt+1 �B�1C| {z }
=:�

gt:

This system can be solved forward using the law of iterated expectations and the properties

of 
�1 which imply that limT!1
T = 0: A solution for zt is given by

zt = �
1X
k=0


k�Et fgt+kg :

Under the assumption that there is no persistence in the exogenous shock, i.e. if � = 0;

the solution for the producer price in�ation di¤erential and the terms of trade simpli�es

to �
�̂Dt
� t

�
= ��gt =

�!g

���!� + 1

�
1
���

�
gt: (32)

Rewriting gives for the terms of trade

� t = �
g

� + 1= (!���)
gt; (33)

which is to be compared with the response of the terms of trade in case of price stability

(25): for any value of ��; the response of the terms of trade is weaker in case of the interest

rate feedback rule. Only for �� !1; the response of the terms of trade are identical.
Next, I consider how the nominal exchange rate responds in the Taylor rule case.

Taking �rst di¤erence of (27) gives

�st = � t � � t�1 + �̂Dt : (34)

While in the price stability case the in�ation di¤erential is zero, i.e. �̂Dt = 0; and the

exchange rate moves one-to-one with the terms of trade, the in�ation di¤erential is positive

in the Taylor rule regime. Rewriting (32) gives

�̂Dt =
�!g

���!� + 1
gt: (35)

This, in turn, may o¤-set the appreciation of the terms of trade in (34) and even lead to

a depreciation of the nominal exchange rate. A measure for the relative monetary stance

12This can be easily veri�ed. Note that

det
�1 = (1 + ��!�) =�

tr
�1 = 1 + (1 + �!�) =�

such that, i¤ � > 1;

det
�1 + tr
�1 > �1
det
�1 � tr
�1 > �1

These conditions are su¢ cient for both eigenvalues being outside the unit circle, see Woodford (2003, Add.
to Ch. 4).
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in the simpli�ed Taylor rule case is given by

iD;TRt = ���̂
D
t =

g

� + 1= (���!)
gt: (36)

To understand the adjustment of relative prices in response to a government spending

shock it is necessary to compare the relative monetary stance during transmission under

both regimes. As argued above, a measure for how accommodating home monetary policy

is (relative to foreign) can be obtained by comparing (36) with the interest rate di¤erential

under price stability (28) It can be shown that the interest rate di¤erential is always

positive, but always smaller in the Taylor rule case

iD;PSt > iD;TRt , g

�
gt >

g

� + 1= (���!)
gt:

In this sense, the home monetary policy is accommodating relative to foreign during the

transmission of a government spending shock in the simpli�ed Taylor rule case. This

explains the depreciation of the nominal exchange rate and the dampened response of the

terms of trade in the simpli�ed Taylor rule case.

4.2 The response of the trade balance

I now turn to the response of the trade balance. De�ning btb � TBt=Y , an approximation
of (12) around a symmetric (balanced trade) steady state is given by

1

(1� �) (1� g)
btbt = (2"� � 1) � t � cDt : (37)

Intuitively, a fall in the terms of trade reduces the price of imports and increases the price

of exports (�� t). This value e¤ect improves the trade balance. On the other hand, an
increase in the relative price of home goods switches expenditure towards foreign goods.

The magnitude of this e¤ect depends on "�, the joint e¤ect of the intratemporal elasticity

of substitution and the home bias in private consumption. The Marshall-Lerner-Robinson

(MLR) condition in this model is satis�ed if 2"� > 1:13 In this case, holding consumption

constant, the volume (substitution) e¤ect dominates the value e¤ect. If 2"� < 1; on the

other hand, a fall in � t will, ceteris paribus, raise the trade balance. Substituting for the

consumption di¤erential using the risk sharing condition (16) implies

1

(1� �) (1� g)
btbt = [(2"� � 1)| {z }

MLR�condition

� (2� � 1)��1| {z }
risk�sharing

]� t: (38)

Hence, given a fall in the terms of trade, the trade balance improves only if

(2"� � 1) < (2� � 1)��1: (39)

13For a derivation of this condition in a model without home bias, see Tille (2001).
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This condition is key for the international transmission of shocks. Consider the special

case without home bias, � = 1=2:(Note that terms on the r.h.s vanishes, because without

home bias, purchasing power parity holds and consumption is equalized across countries).

In this case " < 1 is su¢ cient for the trade balance to improve after an improvement of

the terms of trade. Tille (2001) analyzes the role of " for the transmission of monetary

shocks in a model without home bias and incomplete �nancial markets. Cole and Obstfeld

(1991) and Corsetti and Pesenti (2001) assume that " = 1: The former show that in this

case the allocation of a two-country endowment economy yields the same allocation under

autarky and complete �nancial markets. The latter use a bonds-only economy and show

that income and substitution e¤ects of terms of trade changes o¤-set each other in this

case.

In the present case, the assumption of home bias and complete markets make the

requirements on " more or less restrictive, depending on �: In case � = 1; a strong home

bias requires that after a fall in the terms of trade, consumption and thus resources are

transferred to the foreign economy. However, it also increases the substitution e¤ects. In

case � > 1; a strong home bias will require " to be even smaller for the trade balance to

increase after a fall in the terms of trade.

More generally, low values of " will limit the substitution e¤ects resulting from a change

in the terms of trade and therefore the trade balance improves in response to a fall in the

terms of trade. Note that the sign of the e¤ect of government spending on the trade

balance does not depend on monetary policy, but only on condition (39) : Moreover, given

that there is limited variability in plausible values for � and �; the sign of the response of

the trade balance depends on the elasticity between home and foreign goods.

However, the monetary regime matters for the strength of the response of the terms

of trade and therefore indirectly for the quantitative e¤ect of government spending on the

trade balance. From the above it follows that the looser the monetary stance the smaller

the e¤ect on the terms of trade and the trade balance.

4.3 Numerical Analysis

So far, the analysis has been limited to the case where �ŷ = 0 and � = 0 (in the Taylor

rule case). Therefore, I consider a numerical solution of the model to gauge whether the

result carries over to more common values of these policy parameters. Speci�cally, I set

�� = 1:51 and �ŷ = 0:77, i.e., the original estimates by Taylor (1993). Note, however, that

in the present model the Taylor rule responds to producer price and not to CPI in�ation.

The degree of autocorrelation in public spending is set to � = 0:9; which is suitable to

capture the persistence of the spending shock displayed in the upper-left panel of Figure

1.

Other parameter values have to be assigned. I assume that a time period in the model
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corresponds to one quarter and set � = :99: According to the NIPA, the average real

government spending share in GDP was 20 percent in the period 1973:1-2002:4. I thus set

g = 0:2: The share of imports in U.S. GDP was approximately 10 percent in the period

1973:1-2003:4. Given that government spending falls only on domestic goods in the model,

I set � = 0:875:

There is little consensus, however, regarding ! which can be interpreted as the inverse

of the Frisch labor supply elasticity; for the variety of values see Woodford (2003, Ch. 5).

I chose ! = 1 and also set � = 1; values typically considered in the literature. Regarding

the Calvo parameter, I set � = 0:75; a value implying that prices are adjusted on average

once a year.

In the section above, I showed that the intratemporal elasticity between home and

foreign goods is the key parameter for the dynamic e¤ects of government spending on

foreign trade (see condition (39)). Unfortunately, there is little agreement in the literature

on what sensible values for this parameters are. While Obstfeld and Rogo¤ (2000) use a

value of six, Backus Kehoe and Kydland (1995) use a value of 1:5 and Cole and Obstfeld

(1991), Stockman and Tesar (1995), and Corsetti and Pesenti (2001) use a unit-elasticity.

Heathcote and Perri (2002) report estimates of " = 0:9 and Corsetti, Dedola and Leduc

(2004) explore the role of this elasticity using both a value of 0:99 and 1:11:14 I set " = 0:9:

The elasticity across di¤erentiated home goods � is set to 6.

Figure 4 displays the response of key variables to a �scal shock (upper left panel) both

for the price stability and the Taylor rule case. The response of output is quantitatively

similar to the empirical response displayed in Figure 1. The consumer price index falls

in case of the price stability case and increases substantially in the Taylor rule case.

If monetary policy implements producer price stability during the government spending

increase, the appreciation of the nominal exchange rate induces CPI to fall. Note that a

fall in the price level is also observed in the data.

With respect to foreign trade, the model seems to perform better in the Taylor rule case,

since only in this case the nominal exchange rate depreciates (at least after 8 quarters).

This is in line with the analytical results above. Also the results regarding the response

of the terms of trade are unaltered in the present case of � > 0: The response of the terms

of trade and the trade balance is weaker in the Taylor rule regime, because monetary

policy allows a positive response of the price level and thus engineers a depreciation of

the nominal exchange rate. Therefore, the exchange rate channel operates and shifts

expenditures towards the home good (relative to the case of price stability). Finally, it

14Note that in Corsetti et al. (2004) these values are choosen to match the volatility of the real exchange
rate relative to output in the presence of distributive trade. Without distributive trade values as low as
0:33 and 0:41 are necessary to match the real exchange rate volatility. Incidentally, Collard and Dellas
(2002) show that a low elasticity between home and foreign good can account for the fall in hours after a
positive technology shock. They consider values of 1:5 and 0:5:
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should be noted that the positive response of the trade balance is driven by a large value

e¤ect.

5 Conclusion

In this paper, I tried to establish empirically the dynamic e¤ects of a temporary increase

in government spending on the nominal exchange rate, the terms of trade and the trade

balance. The main �nding proved to be robust across various speci�cations of the VAR

model: the exchange rate depreciates, the terms of trade appreciate and the trade balance

improves after an increase in government spending. While the positive response of the

trade balance is in line with the �ndings of Kim and Roubini (2003), the responses of the

relative prices provide a guideline for the theoretical exploration of the empirical evidence.

Speci�cally, I studied whether a stochastic general-equilibrium model with price rigidi-

ties can, and if so under what conditions, rationalize the evidence. It turned out that

independently of monetary policy, a low elasticity between home and foreign goods is

su¢ cient for a government spending shock to increase a trade surplus. The reason is

as follows. Under the assumption that government falls entirely on home goods, an in-

crease in government spending induces an appreciation in terms of trade, such that home

goods become more expensive relative to foreign goods. If substitution e¤ects are small,

the value e¤ect dominates the volume e¤ect and the trade balance improves. Also, e¢ -

cient risk sharing under complete markets shifts consumption towards foreign if private

consumption is home biased.

Monetary policy cannot alter the sign of the response of trade balance, but can dampen

the trade surplus if it is accommodating during the transmission of the �scal shock. A

natural measure for the relative monetary stance is provided by the interest rate di¤erential

in home and foreign, while the benchmark is given by the interest rate di¤erential that

prevails if both monetary authorities implement producer price stability. In this sense

monetary policy is shown to be accommodating during the transmission if both home and

foreign monetary policy follow a Taylor rule. This is re�ected in the nominal depreciation

of the exchange rate and also dampens the e¤ects of government spending on the terms

of trade and the trade balance.

This interpretation of the dynamic e¤ects of government spending on foreign trade,

allows to draw a tentative conclusion regarding the recent U.S. �scal expansion. Contrary

to widely held views, the �scal expansion, as far as its spending part is concerned, might

not have contributed to the U.S. trade de�cit. On the other hand, a rather accommodating

monetary policy might have reduced possible positive e¤ects on the trade balance.

Clearly, quali�cations are required. First, there is little consent that the elasticity

between home and foreign goods is as low as necessary for the present interpretation to

go through. Also, the recent U.S. �scal expansion is in large parts the result of tax cuts,
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which have not been investigated in the present paper. Further investigations into both

issues appear to be promissing. Finally, it may be instructive to establish more evidence

using data for smaller countries, where government spending may have little impact on

the terms of trade. Lane and Perotti (2003), for example, use a small country model and

suggest that �scal expansions induce a loss in competitiveness, because they increase costs

while prices are �xed on world markets. In this scenario, a trade de�cit rather than a

surplus might be the e¤ect of a �scal expansion.
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