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A B S T R A C T

Using data from seventeen countries over the period 1870–2013, we first find that there is robust
empirical support for the “twin deficits” hypothesis: under the assumption of symmetry, a change
in the budget deficit by 1% of GDP causes the current account balance to move in the opposite
direction by a maximum of about 0.25% of GDP, an effect that is found to be persistent but
temporary. To relax symmetry, the current account is next allowed to respond differently to
positive and negative budget shocks. The findings suggest that the full time period is adequately
described by symmetry: the current account effects of fiscal expansions are not statistically
different from those of fiscal consolidations. The postwar period, however, appears to be decidedly
asymmetric: negative shocks to the budget deficit are associated with sizable improvements in the
current account, while positive shocks have no statistically significant effect. Policy implications
outline a clear but limited role for fiscal policy in influencing the current account.
1. Introduction

The recent macroeconomic environment has combined an increased reliance on fiscal policy with a greater concern about the role of
trade openness and interdependence among national economies. The former is, at least partly, due to the weakening of conventional
monetary policy by the “zero lower bound” limitations in the aftermath of the global financial crisis; while the latter is reinforced by an
increase in international business-cycle synchronization.1

This combination has revitalized interest in the relationship between the government budget and the current account balances.
While there is widespread consensus that the two should move together, the precise nature of the relationship is still unclear. The
standard prediction, suggested by simple open-economy national income accounting, as well as more fully specified theoretical models,
is that deficits in the government budget and the current account move together, though not necessarily in a one-to-one relationship: we
refer to this as the “twin deficits” hypothesis.

The precise strength of the relationship between the two balances needs to be resolved empirically, and a very large literature has
developed on the subject, utilizing different data sets and econometric techniques. This literature will be reviewed in some detail in the
next section, but in a nutshell, results differ widely, and only a weak consensus has emerged that increases in budget deficits usually
worsen the current account balance, but by less than one-to-one. Focusing on the influential IMF (2011) study, for example, a fiscal
consolidation of 1% of GDP improves the current account balance by a little more than 0.5% of GDP, and the effect is found to be
permanent.
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Fig. 1. Responses of the Current Account Balance (as a percent of GDP) to exogenous shocks to the Budget Deficit of 1% of GDP. “Expansion” and
“Consolidation” refer to positive and negative shocks, respectively. Dashed lines are two-standard-error confidence intervals.
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The general goal of the present paper is to scrutinize this relationship empirically using a unique data set of seventeen countries over
the period 1870–2013. The main advantage of using such a long data set is that it includes a variety of government budget and current
account experiences that are not typically (or not at all) found in more commonly used post-World War II data sets.

Our first finding is that a version of the twin deficits hypothesis is supported by the data. A change in the budget deficit moves the
current account in the opposite direction, though by less than one-to-one (about a quarter-to-one). The effect is shown to be persistent
but temporary, peaking about a year after the shock, and dying out after a maximum of ten years. These findings are robust to the
construction of a budget deficit shock, to estimating with fixed or random effects, and to using the entire versus the postwar period.

Next, we move to the paper's central contribution, which is to relax a restriction imposed by most of the existing literature, that of
symmetry: the assumption that increases and decreases in the budget deficit have the same (absolute) effects on the current account. To
do that, the paper estimates asymmetric models that separately identify the responses of the current account to positive and negative
shocks to the budget deficit and allow comparisons between them. Interestingly, these effects are found to be symmetric when the
models are estimated over the entire period, but asymmetric when only the postwar sample is used.

Fig. 1 can be used to summarize the paper's findings for the full (1870–2013) period, when the estimated model allows the effects to
be asymmetric.2 The black line shows the response of the current account to a positive budget deficit shock of 1% of GDP, while the blue
line repeats the exercise for a negative shock of equal magnitude. As expected, fiscal expansions deteriorate the current account, while
consolidations improve it. Both responses are hump-shaped and follow a similar pattern: they peak quickly (a year or two after the
shock) and they are persistent but temporary. Moreover, even though consolidations appear to have higher point estimates, they are not
statistically different from expansions: the effects are symmetric. As discussed in detail below, however, this result is overturned for the
postwar period, when the estimated current account effects of fiscal consolidations double in size, while those of fiscal expansions
become statistically insignificant: the postwar relationship is asymmetric.

The rest of the paper is organized as follows. Section 2 surveys the literature, while section 3 discusses the conceptual framework,
presents the data, and defines the variables to be used in the estimation. Section 4 outlines the estimation methodology, derives the main
empirical results, and implements a number of robustness checks. Section 5 discusses the findings and concludes.

2. Literature review

This section focuses on several of the most recent contributions in order to demonstrate the variety of results that have been ob-
tained. A good starting point is Corsetti and Müller (2006), which uses a structural VAR approach and quarterly data since 1980Q1 to
find evidence that is decidedly mixed: an increase in the budget deficit deteriorates the current account in Canada and the UK (as
predicted by the Twin Deficits hypothesis), but improves it in the US and Australia. The authors hypothesize that this is because the
strength of the Twin Deficits relationship may depend on the economy's openness.

Even more puzzling are the results of Kim and Roubini (2008), who estimate a recursive VAR on quarterly US data over
1973-2004Q1 and conclude that shocks to the government deficit improve the current account for at least a year, and the effect is
statistically significant. They attribute this “twin divergence” result to a partial Ricardian response of private saving to changes in the
budget deficit.

A number of subsequent papers investigated the Twin Deficit relationship in relation to the validity of the Ricardian hypothesis.
Bluedorn and Leigh (2011) use a narrative-type dataset on fiscal policies that reduce the budget deficit. Using annual data from 17 OECD
countries over 1978–2009, they find that a fiscal consolidation of 1% of GDP reduces the current account balance by 0.6% of GDPwithin
two years. A similarly non-Ricardian result is obtained by Forte and Magazzino (2013), who use annual data for 33 European countries,
2 Section 3 below presents the full range of estimates.
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1970–2010, and conclude that a 1% decrease in the government budget/GDP ratio reduces the current account by 0.37% of GDP,
though the effect seems to be smaller for the post-Maastricht 1992–2010 period, than for the earlier period 1970–1991. Eldemerdash
et al. (2014) further illustrate the fragility of empirical results in their study of 11 Arab countries, over 1975–2010: they find that the
relationship between the budget and current-account balances appears to be consistent with the Twin Deficit hypothesis for the oil
economies, but is better described by Ricardian equivalence for the non-oil economies. Along similar lines, Forte and Magazzino (2015)
look at Euro area countries over the 1970–2010 period and show that results can be sensitive to the estimation method, as well: a static
panel estimator concludes in favor of twin deficits, while both fixed and random effects are consistent with Ricardian equivalence. Using
panel VAR techniques on annual 1980–2013 data for 21 APEC countries, Magazzino (2017) finds that a long-run cointegrating rela-
tionship exists between the budget and current account balances, but a causal relationship is rejected for 11 of the countries, consistent
with a Ricardian interpretation.

The literature has also demonstrated that the time-series properties of the data are crucial for the results obtained. Magazzino (2012)
uses Italian data over 1970–2010 to show that the current account and budget balances are not cointegrated and that Granger causality
runs from trade to budget deficits. Forni and Gambetti (2016) rely on US data over 1981Q3-2013Q3 and demonstrate that anticipated
(“foresight”) and unanticipated (“surprise”) changes in government spending have very different effects, including on the exchange rate
and current account balance. As with most other empirical questions, proper identification is therefore crucial to the estimation of the
twin deficit relationship.

All in all, despite its remarkable diversity, the literature demonstrates that the evidence remains mixed and the consensus weak. In
addition, note that the existing literature has imposed symmetry: an increase in the budget deficit has exactly the same effect on the
current account as a budget-deficit decrease of the same (absolute) magnitude. One of the objectives of the present paper is to test this
assumption by allowing the relationship between the two balances to be asymmetric.

3. Conceptual framework and data

The simplest way to think about the relationship between the balances of the current account and the government budget is the open-
economy national accounting identity. CA � S� I, which simply says that the current account balance (CA) equals the difference be-
tween national saving (S) and domestic investment (I). National saving is the sum of private saving (SP) and government saving (SG), so
that S ¼ SP þ SG. Defining government saving as the difference between net tax revenue (T) and government spending (G), we have
SG ¼ T � G, which is just the government budget surplus. Substituting in the current account identity, we get CA � Sp � I� ðG� TÞ, or

CAþ ðG� TÞ � Sp � I (1)

which simply says that the sum of the current account balance and the government budget deficit equals the difference between private
saving and investment.

Equation (1) is the origin of the “twin” deficits hypothesis: given private saving and investment, there should be an exact one-to-one
relationship between the budget deficit and the current account deficit: an increase in ðG� TÞ by $1 must be accompanied by a
decrease in CA by exactly $1 in order to satisfy (1). Under these assumptions, the two deficits are “twins”.

Economically, of course, neither private saving nor investment are likely to be unaffected when fiscal policy changes, so the
theoretical relationship between the two balances depends on the theoretical model one employs. Obstfeld and Rogoff (1996) argue that
in most realistic theoretical settings government budget deficits will induce current account deficits, so the two will continue to move
together, but their relationship will not necessarily be one-to-one.3 In commonwith the existing literature, the first task of this paper is to
test the twin deficits hypothesis and quantify the strength of the relationship. Next, however, innovating with respect to the existing
literature, the paper will also examine whether the relationship is symmetric or not.

All data are from the Jord�a-Schularick-Taylor Macrohistory Database (see Jord�a et al., 2017). Using i to index over countries and t

over time, the current account balance as percent of GDP is simply defined as cai;t ¼ CAi;t
GDPi;t

� 100, where CAi;t is the current account

balance (nominal, local currency), and GDPi;t is Gross Domestic Product (nominal, local currency). Similarly, the government budget

deficit as percent of GDP is defined as di;t ¼ Gi;t�Ti;t
GDPi;t

� 100, where Gi;t is government expenditure (nominal, local currency), and Ti;t is

government revenues (nominal, local currency).
The data set consists of annual observations covering the period 1870–2013 for each of seventeen countries.4 Fig. 2a and b plot the

two deficits, di;t and cai;t , for each of the countries over the entire period. Fig. 2a and b clearly show the generally inverse relationship
between the two variables: increasing budget deficits tend to coincide with deteriorating current account balances, while diminishing
budget deficits tend to overlap with increasing current account balances.

Visually, at least, the overwhelming majority of episodes appear to be qualitatively consistent with the “sibling” deficit hypothesis.
3 The theoretical literature is vast, and the theoretical predictions also vary considerably. For example, Erceg et al. (2005) develop a dynamic
general equilibrium model which predicts that a rise in the fiscal deficit by 1% of GDP would deteriorate the trade balance by 0.2% of GDP or less. On
the other hand, Roubini (1988) shows that if both consumption smoothing and tax smoothing apply, the theoretical relationship between the budget
and current account deficits should be one-to-one.
4 The 17 countries are: Australia, Belgium, Canada, Switzerland, Germany, Denmark, Spain, Finland, France, Great Britain, Italy, Japan, the

Netherlands, Norway, Portugal, Sweden, and the US. Table A1 in the Appendix reports data availability and sample means by country for both the full
(1870–2013) and postwar (1950–2013) periods.
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Fig. 2. (a) Government Budget Deficits (black lines) and Current Account Balances (blue lines) as percent of GDP. (b) Government Budget Deficits
(black lines) and Current Account Balances (blue lines) as percent of GDP. (For interpretation of the references to colour in this figure legend, the
reader is referred to the Web version of this article.)
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The most striking examples include the sizable World War I and World War II fiscal expansions which were accompanied by current
account deteriorations in most countries. Even peace-time current account balances, however, usually move in the opposite direction
from budget deficits (such as in Belgium, Italy and Portugal in the 1970s, or Denmark, Sweden, and the US in the 1980s, or Norway since
the 1990s), as dictated by the “twin” deficits hypothesis. Nevertheless, exceptions are also easy to identify (as in Switzerland and
Denmark in the 1990s, and Spain the 2000s), when budget deficits and current account balances moved in the same direction, contrary to
the “twin deficit” hypothesis.

As the visual evidence is mixed, a formal statistical approach is necessary for testing the validity of the twin deficits hypothesis and
for quantifying its strength. This is the objective of the present paper and the subject of the next section.
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Table 1
Responses of the current account to an increase in the budget deficit, (symmetry imposed) full period 1870–2013.

Horizons (in years) maximum response year

0 1 5 10

Fixed Effects �0.117** �0.256** �0.095* �0.030 �0.256** 1
(0.023) (0.028) (0.038) (0.041) (0.028)

Random Effects �0.095** �0.207** �0.089** �0.025 �0.207** 1
(0.021) (0.026) (0.033) (0.037) (0.026)

Notes: Response of the Current Account Balance (as a percent of GDP) to an increase in the Budget Deficit by 1% of GDP. Estimated standard errors in
parentheses. ‘**’ and ‘*’ denote statistical significance at the 1% and 5% significance levels.
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4. Empirical evidence

4.1. Imposing symmetry

We start with a simple dynamic relationship that estimates the responses of the current account balance to changes in the gov-
ernment budget deficit. Using the local projection method of Jord�a (2005), the basic specification is:

cai;tþh ¼ wh
i þ vht þ βhΔdi;t þ

XJ

j¼1

βhj Δdi;t�j þ
XJ

j¼1

αh
j cai;t�j þ ui;t (2)

where i is indexing over countries and t over time; h indicates the horizon (years after time t) considered; the ws and vs are, respectively,
country- and time-specific fixed (or random) effects; and the αs and βs are parameters to be estimated. The desired impulse response
function consists of the estimated βhs, which capture the dynamic responses of the current account balance to a change in the budget
deficit.

Table 1 and Figs. 3 and 4 present the impulse response functions estimated over the entire period, 1870–2013, with fixed or random
effects.5 Beginning with the fixed-effects estimates (Fig. 3 and top row of Table 1), an increase in the budget deficit by 1% of GDP is
found to reduce the current account balance contemporaneously (i.e., within the year) by 0.12% of GDP. This impact is modest, but
statistically significant. One year later, however, the deterioration in the current account is much larger, at 0.26% of GDP (and sta-
tistically significant). The current account effect then gradually declines in (absolute) size, but remains statistically significantly negative
even for the sixth year after the shock. By the tenth year after the increase in the budget deficit, however, the current account response
has effectively died out – both economically and statistically. The random effect estimates (Fig. 4 and second row of Table 1) paint a very
similar picture, so the results appear to be robust to the modeling of the country-specific and time-specific effects.

Overall, the full-period evidence suggests that the response of the current account balance to the budget deficit is inverse-hump-
shaped: an increase in the budget deficit results in a current account deterioration that is sizeable but less than one-to-one, and
persistent but temporary. It appears the two deficits are “siblings” rather than “twins”.

Could this picture be driven entirely by the WWI and WWII observations? To investigate this possibility, specification (1) is next
estimated over the post-WWII period, 1950–2013. Table 2 and Fig. 5 present the results. Starting again with the fixed-effects estimates
(Fig. 5 and top row of Table 2), an increase in the budget deficit by 1% of GDP is found to reduce the current account balance by 0.09% of
GDP within the year, and by 0.19% of GDP after a year (both statistically significant). This is qualitatively similar with the full-period
evidence. After that, and unlike the full-period results, the effect fluctuates around 0.12% for the better part of a decade. By the tenth
year, however, the effect again has died out, as in the full period results. Once again, the results are quite robust to the random effect
estimates (see second row of Table 2).6 It appears therefore that, while the post war response of the current account to the budget deficit
is less decidedly reverse-hump-shaped, the main conclusions remain valid: a higher budget deficit is followed by a worsening of the
current account that is sizeable but less than one-to-one, and persistent but temporary.
4.2. Alternative identification

The budget deficit variable, di;t , is unlikely to be exogenous. Because of this, the estimated αs and βs in model (2) may be biased. One
way to address this is to allow the budget deficit to react to the level of economic activity. To that end, we specify the following equation
for the budget deficit:
5 Several panel estimators were tried to ensure robustness: pooled, between, first-differences, fixed or random country-effects, fixed or random time
effects, fixed or random country and time effects, and SUR (I am grateful to an anonymous referee for raising this point). Results are quite robust to all
specifications, except for SUR, but because it assumes that error terms are not serially correlated, SUR is almost surely inconsistent in the present
setting. The presentation focuses on the specifications with both country and time effects, because both were jointly statistically significant, but the
other results are available on request.
6 As the fixed- and random-effects results are quite similar (note Table 2), the graph of the random-effects impulse response is not included in order

to preserve space.
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Fig. 3. Notes: Response of the Current Account Balance (as a percent of GDP) to an increase in the Budget Deficit by 1% of GDP. Model estimated
over the full 1870–2013 period with country and time fixed effects. Dashed lines are two-standard-error confidence intervals. Symmetry imposed.

Fig. 4. Notes: Response of the Current Account Balance (as a percent of GDP) to an increase in the Budget Deficit by 1% of GDP. Model estimated
over the full 1870–2013 period with country and time random effects. Dashed lines are two-standard-error confidence intervals. Symmetry imposed.

Table 2
Responses of the current account to an increase in the budget deficit (symmetry imposed) postwar period 1950–2013.

Horizons (in years) maximum response year

0 1 5 10

Fixed Effects �0.087* �0.191** �0.124 0.047 �0.191** 1
(0.041) (0.052) (0.067) (0.077) (0.052)

Random Effects �0.074* �0.150** �0.101 0.034 �0.150** 7
(0.037) (0.048) (0.062) (0.072) (0.048)

Notes: Response of the Current Account Balance (as a percent of GDP) to an increase in the Budget Deficit by 1% of GDP. Estimated standard errors in
parentheses. ‘**’ and ‘*’ denote statistical significance at the 1% and 5% significance levels.
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di;t ¼ xi þ zt þ
XJ

γjdi;t�j þ
XJ

θjgi;t�j þ ψ i;t (3)

j¼1 j¼1

where gi;t ¼ RGDPi;t�RGDPi;t�1
RGDPi;t�1

� 100 is the growth rate of real GDP (RGDP), the xs and zs are country- and time-specific effects, and the γs and

θs are parameters to be estimated. The θs capture the role of the economy's real growth rate in determining the budget deficit, while the
γs capture persistence. We interpret ψ i;t as the exogenous budget deficit “shock” in country i at time t – that is, the part of the deficit that
17



Fig. 5. Notes: Response of the Current Account Balance (as a percent of GDP) to an increase in the Budget Deficit by 1% of GDP. Model estimated
over the postwar 1950–2013 period with country and time fixed effects. Dashed lines are two-standard-error confidence intervals. Symme-
try imposed.

Table 3
Responses of the current account to a budget deficit shock. (Symmetry imposed).

Horizons (in years) maximum response year

0 1 5 10

Full Period 1870–2013
Fixed Effects �0.117** �0.253** �0.063 �0.016 �0.253** 1

(0.024) (0.030) (0.040) (0.055) (0.030)
Random Effects �0.113** �0.243** �0.061 �0.007 �0.243** 1

(0.024) (0.030) (0.039) (0.043) (0.030)
Postwar Period 1950–2013
Fixed Effects �0.095** �0.176** �0.145 0.003 �0.192** 4

(0.043) (0.057) (0.076) (0.089) (0.072)
Random Effects �0.086* �0.164** �0.132 0.019 �0.172** 4

(0.042) (0.056) (0.075) (0.088) (0.071)

Notes: Response of the Current Account Balance (as a percent of GDP) to an exogenous shock to the Budget Deficit by 1% of GDP. Estimated standard
errors in parentheses. ‘**’ and ‘*’ denote statistical significance at the 1% and 5% significance levels.
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is not explained by past economic activity or persistence.7

We then revise the current account specification:

cai;tþh ¼ wh
i þ vht þ βh bψ i;t þ

XJ

j¼1

βhj bψ i;t�j þ
XJ

j¼1

αh
j cai;t�j þ ui;t (4)

where bψ i;t , the residual from regression (3), is the estimated budget deficit “shock”.
The system of equations (3) and (4) is estimated for the full (1870–2013) and post war (1950–2013) periods, and with fixed or

random effects. Results are in Table 3 and Fig. 6.
Table 3 shows that our findings are little affected when model (2) is replaced by the system of (3) and (4). A budget-deficit shock of

1% of GDP is shown to reduce the current account by 0.09%–0.12% of GDP within the same year. This impact effect is statistically
significant and robust across the two periods and estimation techniques. What happens next, depends on the specification. For the entire
period, 1870–2013, the current account deterioration worsens one year after the budget deficit shock to about 0.25% of GDP (also
statistically significant, and robust between fixed and random effects). The effect then gradually dies out, basically disappearing by the
tenth year. For the post-war period, 1950–2013, the current account effects are more persistent, peaking in the fourth year after the
shock (to around 0.18% of GDP), but again prove to be temporary, dying out by the end of a decade.8

Fig. 6 visualizes these results. The two graphs in the left-hand column show the impulse response functions for the entire period
under fixed and random effects: the inverse-hump-shaped pattern is obvious, and both qualitatively and quantitatively similar to the
previous results. The two graphs on the right-hand column of Fig. 6 plot the impulse responses for the post-war period. These are shown
to be more persistent, but similar in magnitude, especially in the short-run.
7 The importance of separating the “shock” from the “anticipated” part of the deficit is demonstrated by Forni and Gambetti (2016) who find that
the results can be very sensitive to the distinction between “expected” and “surprise” changes in the budget.
8 It is interesting to note that our peak estimates of around 0.20% are consistent with the theoretical predictions of the Erceg et al. (2005) model.
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Fig. 6. Notes: Response of the Current Account Balance (as a percent of GDP) to an exogenous shock to the Budget Deficit of 1% of GDP. Models
estimated over the full period 1870–2013 or the postwar 1950–2013 period, and with fixed or random effects, as indicated. Dashed lines are two-
standard-error confidence intervals. Symmetry imposed.
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Summing up, this subsection's alternative way of measuring the budget deficit shock has established that robustness in not lacking.
The evidence shows that an increase in the fiscal deficit by 1% of GDP results in a persistent but temporary deterioration of the current
account, that peaks at about a quarter of a percentage point of GDP but dies out after a maximum of ten years.
4.3. Allowing asymmetry

So far, we have been assuming that the “twin deficit” relationship is symmetric: a positive change or shock to the budget deficit (a
fiscal expansion) has exactly the same effect on the current account as a negative change or shock (a fiscal consolidation) of the same
(absolute) magnitude. If this assumption is not true, however, imposing it on the data can lead to biased estimates and misleading
conclusions. This section relaxes the symmetry restriction by estimating models that allow positive and negative changes (or shocks) to
the budget deficit to have different effects on the current account.

The most straightforward way to do this is to estimate

cai;t ¼ wi þ vt þ
XJ

j¼0

βðþÞ
j ΔdðþÞ

i;t�j þ
XJ

j¼0

βð�Þ
j Δdð�Þ

i;t�j þ
XJ

j¼1

αjcai;t�j þ ui;t (5)

where increases to the budget deficit are defined as ΔdðþÞ
i;t ¼ maxðΔdi;t ; 0Þ, and decreases as Δdð�Þ

i;t ¼ minðΔdi;t ; 0Þ.
Alternatively, we can use bψ i;t , the estimated budget deficit shocks from the previous section, to specify the unrestricted specification

as

cai;t ¼ wi þ vt þ
XJ

j¼0

βðþÞ
j bψ ðþÞ

i;t�j þ
XJ

j¼0

βð�Þ
j bψ ð�Þ

i;t�j þ
XJ

j¼1

αjcai;t�j þ ui;t (6)

where bψ ðþÞ
i;t ¼ maxðbψ i;t ; 0Þ and bψ ð�Þ

i;t ¼ minðbψ i;t ;0Þ, represent, respectively, positive and negative shocks to the budget deficit.

The parameters to be estimated now include the βðþÞs and βð�Þs, which capture, respectively, the current account effects of positive

and negative changes (or shocks) to the budget deficit. If βðþÞ
j ¼ βð�Þ

j , for all j, the twin deficit relationship is symmetric: an increase in
the budget deficit has the same current account effect as a decrease of the same (absolute) size.

Table 4 tests various hypotheses based on the specifications (5) and (6). Focusing on the full period (1870–2013) first, we find, as
expected, that both the βðþÞ and the βð�Þ coefficients are highly statistically significant. Crucially for our purposes, however, the sym-

metry hypothesis that βðþÞ
j ¼ βð�Þ

j , for all j, cannot be rejected at conventional levels of significance. This means that the current account
effects of fiscal expansions are found to be statistically indistinguishable with those of fiscal consolidations: over the entire 1870–2013
period, the twin deficit relationship is symmetric. We note that this symmetry is robust to employing fixed or random effects, and to

using deficit changes ðΔdðþÞ
i;t and Δdð�Þ

i;t Þ or shocks (bψ ðþÞ
i;t and bψ ð�Þ

i;t ) in the regressions.

The bottom panel of Table 4 repeats the exercise for the postwar period, 1950–2013. While the estimated βð�Þs remain highly
19



Table 4
Testing symmetry.

Model (4): ΔdðþÞ
i;t and Δdð�Þ

i;t Model (5): bψ ðþÞ
i;t and bψ ð�Þ

i;t

βðþÞ
j ¼ 0(i) βð�Þ

j ¼ 0(ii) βðþÞ
j ¼ βð�Þ

j
(iii) βðþÞ

j ¼ 0(iv) βð�Þ
j ¼ 0(v) βðþÞ

j ¼ βð�Þ
j

(vi)

Full Period 1870–2013
Fixed Effects 7.479** 9.090** 1.272 4.026** 5.731** 1.057
Random Effects 7.423** 6.389** 1.846 7.426** 5.816** 2.018
Postwar Period 1950–2013
Fixed Effects 2.568* 4.831** 3.194** 2.395* 5.427** 3.911**
Random Effects 2.246* 4.291** 3.317** 2.153 5.379** 4.037**

Notes: The Table reports F(5,*) test statistics for the following null hypotheses:

(i), (iv): βðþÞ
j ¼ 0(the current account effects of positive shocks to the budget deficit are jointly statistically insignificant),

(ii), (v): βð�Þ
j ¼ 0 (the current account effects of negative shocks to the budget deficit are jointly statistically insignificant), and

(iii), (vi): βðþÞ
j ¼ βð�Þ

j (effects are symmetric).

Lag length is set to J¼ 4 in equations (4) and (5). ‘**’ and ‘*’ denote statistical significance at the 1% and 5% significance levels.
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statistically significant, the βðþÞs are markedly less so. Moreover, the symmetry hypothesis is now decidedly rejected. Therefore, and
unlike for the full period, the postwar twin deficit relationship is asymmetric: fiscal expansions have current account effects that are
statistically significantly different from the effects of fiscal contractions. Once again, this asymmetry result is robust to whether we
include fixed or random effects, and to whether we use deficit changes or shocks.

Howmuch does the estimated strength of the relationship between the two deficits change when the symmetry restriction is relaxed?
To quantify the effects under asymmetry, we simply generalize equation (2) to

cai;tþh ¼ wh
i þ vht þ βhðþÞΔdðþÞ

i;t þ
XJ

j¼1

βhðþÞ
j ΔdðþÞ

i;t�j þ βhð�ÞΔdð�Þ
i;t þ

XJ

j¼1

βhð�Þ
j Δdð�Þ

i;t�j þ
XJ

j¼1

αh
j cai;t�j þ ui;t (7)

and equation (4) to

cai;tþh ¼ wh
i þ vht þ βhðþÞ bψ ðþÞ

i;t þ
XJ

j¼1

βhðþÞ
j bψ ðþÞ

i;t�j þ βhð�Þ bψ ð�Þ
i;t þ

XJ

j¼1

βhð�Þ
j bψ ð�Þ

i;t�j þ
XJ

j¼1

αh
j cai;t�j þ ui;t (8)

adopting again the local projection technique of sections 4.1 and 4.2.9 The results are presented in Table 5, and Figs. 7 and 8.10

Beginning again with the full period, the current account is found to deteriorate following a fiscal expansion (defined as an increase
in, or a positive shock to, the budget deficit), while it improves following a fiscal consolidation (defined as a decrease in, or a negative
shock to, the budget deficit). Interestingly, these effects are qualitatively and quantitively similar, so that the relationship between the
two deficits is shown to be symmetric, consistent with the findings from models (5) and (6) above.

In particular, an increase in the budget deficit by 1% of GDP is found to reduce the current account balance by 0.14% of GDP within
the year, and by 0.23% of GDP after a year (both statistically significant). A positive shock to the budget deficit changes these numbers to
0.10% and 0.20% of GDP, respectively (also both statistically significant), without changing the main story. At longer horizons, the
effect gradually weakens ad becomes statistically insignificant.

Compare those to the effects of a decrease in the budget deficit by 1% of GDP which raises the current account balance by 0.08% of
GDP within the year, and by 0.27% of GDP after a year (both statistically significant). A negative shock to the budget deficit changes these
numbers to 0.15% and 0.33% of GDP, respectively (also both statistically significant), but again painting a similar picture. The effects
again die out at longer horizons.

The left-hand panels of Figs. 7 and 8 visualize these responses obtained for the full period. Fiscal expansions deteriorate the current
account, while fiscal contractions improve it. Consistent with our findings under symmetry above, these effects are sizeable but less than
one-to-one, and persistent but temporary. In addition, there is symmetry: the effects of consolidations are not statistically significantly
different from those of expansions.

Focusing next on the postwar period reveals both similarities and differences with the full period results. The easiest way to see this is
to compare the left-hand- with the right-hand-side panels of Figs. 7 and 8. The similarity clearly applies to the effects of fiscal con-
solidations: lower budget deficits lead to an improvement in the current account in both periods, Note, however, that this similarity is
more qualitative than quantitative. Consider, for example, a negative shock to the budget deficit of 1% of GDP. The current account
improvement that follows peaks two years after the shock at 0.34% of GDP when the full period is used; whereas it peaks eight years
after the shock at 0.61% of GDP when the postwar sample is used. The postwar effect of fiscal consolidations on the current account is
9 Note that imposing βðþÞ
j ¼ βð�Þ

j , for all j, on equations (7) and (8), we get equations (2) and (4), respectively. In that sense, (2) and (4) are the
special cases of (7) and (8) under symmetry.
10 In order to preserve space, Table 5, and Figs. 7 and 8 report only fixed-effects estimates. All results are robust to using random effects instead.
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Table 5
Asymmetric responses of the current account to the budget deficit. (Symmetry relaxed).

Horizons (in years) maximum response year

0 1 5 10

Budget Deficit Changes

Expansion ðΔdðþÞ
i;t Þ �0.139** �0.231** �0.001 0.084 �0.231** 1

(0.035) (0.043) (0.057) (0.062) (0.043)

Consolidation ðΔdð�Þ
i;t Þ 0.084* 0.270** 0.139* 0.142* 0.270** 1

(0.040) (0.050) (0.065) (0.072) (0.050)
Budget Deficit Shocks

Expansion ðbψ ðþÞ
i;t Þ �0.096** �0.197** 0.061 0.077 �0.197** 1

(0.042) (0.052) (0.070) (0.075) (0.052)

Consolidation ðbψ ð�Þ
i;t Þ 0.146** 0.327** 0.216** 0.150 0.337** 2

(0.054) (0.067) (0.089) (0.098) (0.076)

Notes: Response of the Current Account Balance (as a percent of GDP) to a Budget Deficit change (or shock, as indicated) of 1% of GDP. Models
estimated with fixed country and time effects over the full period, 1870–2013. Estimated standard errors in parentheses. ‘**’ and ‘*’ denote statistical
significance at the 1% and 5% significance levels.

Fig. 7. Notes: Response of the Current Account Balance (as a percent of GDP) to an increase in the Budget Deficit by 1% of GDP (Expansion) or a
decrease in the Budget Deficit by 1% of GDP (Consolidation). Models estimated with fixed country and time effects, over the full period 1870–2013 or
the postwar 1950–2013 period, as indicated. Dashed lines are two-standard-error confidence intervals.

Fig. 8. Notes: Response of the Current Account Balance (as a percent of GDP) to a positive shock to the Budget Deficit of 1% of GDP (Expansion) or a
negative shock to the Budget Deficit of 1% of GDP (Consolidation). Models estimated with fixed country and time effects, over the full period
1870–2013 or the postwar 1950–2013 period, as indicated. Dashed lines are two-standard-error confidence intervals.
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both larger and more persistent.
When it comes to fiscal expansions, the differences between the two periods are more glaring. Indeed, as Figs. 7 and 8 make clear,

increases (or positive shocks) to the budget deficit sizably (and statistically significantly) deteriorate the current account in the full
period, whereas they have no statistically significant effect in the postwar period.11

The asymmetry findings of Table 4 can now be easily explained. When the full time period is used for the estimation, a positive shock
of 1% of GDP to the budget deficit has about the same (absolute) effect on the current account (around 0.25% of GDP) as a negative
shock of the same size: there is symmetry. When only the postwar data are used, however, two things change: the effects of fiscal
consolidations double in size (and remain statistically significant), while those of fiscal expansions become statistically insignificant
from zero. Not surprisingly, there is asymmetry: negative budget deficit shocks have larger effects on the current account than positive
shocks.

It is worth adding here that these findings are robust to using different subsamples of countries and time periods. For example, the
empirical models were also estimated for the set of five economies (Great Britain, Italy, Portugal, Sweden, and the US) that have no
missing observations for the entire 1870–2013 period, as well as for the set of EU countries.12 Both subsets give results that are very
similar to the study's standard dataset (see Fig. A1 in the Appendix for evidence from the first subsample), so our conclusions remain
unaffected.

5. Discussion and conclusions

How do changes in the government budget balance affect the current account balance? While the theoretical and empirical
consensus is that theymove together (the “twin deficits” hypothesis), there is wide disagreement on the strength and dynamic properties
of the relationship. This paper contributes to the literature by using a novel and extensive data set, relying on the local projection
technique to estimate impulse response functions, and, perhaps most importantly, by allowing for asymmetric effects.

For reasons of comparability with the existing literature, the empirical investigation of the present paper begins by imposing
symmetry: positive shocks to the budget deficit are assumed to have the same current account effects as negative shocks of the same size.
Using a unique data set of seventeen countries over the period 1870–2013, we find that there is empirical support for the twin deficits
hypothesis: changes in the budget deficit change the current account in the opposite direction, though by less than one-to-one. Spe-
cifically, under the assumption of symmetry, the results suggest that an increase (decrease) in the budget deficit of 1% of GDP will cause
a gradual decrease (increase) in the current account balance that will peak a year later at about 0.25% of GDP. The effect is shown to be
persistent but temporary, dying out after a maximum of ten years. These findings are robust to the definition of a budget deficit shock, to
fixed versus random effects, and to estimating over the entire versus the postwar period.

Next, the paper relaxes the symmetry restriction and asks whether there could be asymmetries in how changes in the budget deficit
affect the current account. This is done by allowing the current account to respond differently to positive and negative budget shocks.
Interestingly, symmetry cannot be rejected when the entire time period (1870–2013) is used for the estimation: the current account
effects of fiscal expansions are not statistically different from those of fiscal consolidations. This is not the case, however, when only the
postwar (1950–2013) data are considered. Then, not only do fiscal consolidations become twice as potent in improving the current
account, but also the effects of fiscal expansions become statistically insignificant. As a result, the postwar period is characterized by an
unambiguous asymmetry: negative shocks to the budget deficit are associated with sizable improvements in the current account, while
positive shocks have no statistically significant effect. These results are also robust to all estimation techniques tried.

The policy implications of the paper's findings are straightforward. Perhaps the most obvious ones follow from the relatively modest
(and usually temporary) effect budget deficits are shown to have had on the current account. The qualitative implication is that fiscal
changes do indeed exert an influence on the current account balance that is economically and statistically meaningful. Quantitatively,
however, this influence is unlikely to be large. Using our benchmark estimate of 0.25% as the peak effect, a reduction of the trade deficit
by 1% of GDP would require a rather large decrease in the budget deficit of 4% of GDP. By extension, relying on fiscal policy alone to
eliminate a current account deficit of 3% or 4% of GDP would require unrealistically large adjustments to the budget deficit.

The policy implications of our (a)symmetry findings are somewhat more subtle, but they are equally important. The postwar esti-
mates suggest that fiscal consolidations have borne a larger responsibility than fiscal expansions for the current account imbalances that
we observe. Reducing those imbalances by fiscal means, therefore, would have to rely more on budget deficit reductions in countries
that have trade deficits, and less (if at all) on fiscal expansions in countries that run trade surpluses.

Overall, however, the magnitude of the estimated effects strongly suggests that fiscal policies have not been the largest contributor to
the current account surpluses or deficits that countries experience. To the extent that these trade imbalances represent a problem, the
evidence implies that fiscal policies can be only part (and not even the largest part) of the solution.

Finally, it would be interesting for future research to investigate the reasons for the postwar asymmetry and shed light on why it
differs from the results of the entire period.
11 In fact the point estimates of the postwar responses to fiscal expansions have the “wrong” (positive) sign. They are so imprecisely estimated,
however, that we cannot reject the null hypothesis that they equal zero.
12 I am grateful to an anonymous referee for the suggesting to look at different combinations of countries.
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Appendix

Table A1
Data Availability and Sample Means.

i Full Period Postwar Period
23
Observations
 cai
 di
 Observations
 cai
 di
1. AUS Australia
 1902–2013
 �3.23
 2.61
 1950–2013
 �3.38
 1.79

2. BEL Belgium
 1870–1912, 1920–1939, 1946–2013
 �2.45
 4.04
 1950–2013
 1.26
 4.74

3. CAN Canada
 1870–1945, 1948–2013
 �3.11
 2.06
 1950–2013
 �1.69
 1.58

4. CHE Switzerland
 1921–1939, 1948–2013
 3.30
 0.44
 1950–2013
 4.15
 0.10

5. DEU Germany
 1873–1913, 1925–1938, 1950–2013
 1.36
 0.55
 1950–2013
 1.58
 0.88

6. DNK Denmark
 1874–1914, 1921–1935, 1954–2013
 �0.78
 0.87
 1954–2013
 �0.16
 0.80

7. ESP Spain
 1870–1913, 1931–1934, 1940–2013
 �0.80
 1.42
 1950–2013
 �1.79
 1.89

8. FIN Finland
 1882–2013
 �2.41
 3.28
 1950–2013
 0.48
 2.85

9. FRA France
 1870–1913, 1920–1938, 1950–2013
 1.14
 1.81
 1950–2013
 0.07
 1.81

10. GBR Great Britain
 1870–2013
 0.85
 1.62
 1950–2013
 �0.84
 �1.70

11. ITA Italy
 1870–2013
 �0.51
 5.39
 1950–2013
 0.08
 5.74

12. JPN Japan
 1875–1944, 1946–2013
 0.56
 0.29
 1950–2013
 1.58
 2.47

13. NLD Netherlands
 1870–1913, 1921–1939, 1948–2013
 3.35
 1.55
 1950–2013
 3.27
 1.57

14. NOR Norway
 1870–1939, 1949–2013
 �0.01
 �1.24
 1950–2013
 2.39
 �3.50

15. POR Portugal
 1870–2013
 �3.87
 2.51
 1950–2013
 �3.41
 4.10

16. SWE Sweden
 1870–2013
 �0.02
 1.83
 1950–2013
 1.04
 2.45

17. USA U.S.
 1870–2013
 �0.35
 1.84
 1950–2013
 �1.31
 2.17
Notes: “Observations” indicates the availability of both series over the periods indicated. For each country i, cai and di denote average current account
balances and budget deficits, respectively, as a percent of GDP.

Fig. A1. Subsample of Five countries with no missing observations in the Full Period (GBR, ITA, PRT, SWE, US). Notes: See Fig. 7.
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