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ABSTRACT
This paper investigates the relationship between macroeconomic
volatility and the current account. Using quarterly data for a panel of
OECD economies, time-varying relative volatility measures are con-
structed for GDP, net output, and government consumption. The
empirical evidence suggests that current account balances are posi-
tively affected by all three volatility measures. Moreover, the current
account balance is found to be related positively to output growth
and negatively to the growth of government consumption. Evidence
from saving and investment rates also suggests that the precaution-
ary saving motive is part of (though perhaps not the entire) mecha-
nism that relates output volatility and the current account. Broadly
consistent with the predictions of the standard theoretical model,
these estimates are sizable, statistically significant, and robust.
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1. Introduction

The behavior of the current account has long been the subject of intense scrutiny, especially
during periods of crises or ‘imbalances’.1 While many of these studies have been based
on some variant or other of the standard open-economy neoclassical model, most have
been assuming, explicitly or implicitly, an environment of either no uncertainty or certainty
equivalence. As a result, the level of macroeconomic volatility was not allowed to affect the
current account balance (or the level of net foreign assets).

It is well known, however, that the standard theoretical model makes clear predictions
about how macroeconomic uncertainty should affect the current account when certainty
equivalence is removed. One of the main mechanisms involves the ‘precautionary saving’
motive, familiar from consumption theory: an increase in uncertainty causes a reduction
in optimal private consumption and thus an increase in (‘precautionary’) private saving.
In an open economy, the resulting increase in the amount of national saving will raise,

CONTACT Georgios Karras gkarras@uic.edu Department of Economics, University of Illinois at Chicago, 601 S.
Morgan St., Chicago, IL60607-7121, USA

1 For two of the most influential recent examples, see Bernanke (2005), who proposed the so-called ‘global saving glut’
hypothesis, and Caballero, Farhi, and Gourinchas (2008), who tested it. The literature that examines the role of the current
account ‘imbalances’ in financial or currency crises is vast; examples include Milesi-Ferretti and Razin (2000), Adalet and
Eichengreen (2007), Obstfeld and Rogoff (2009), Borio and Disyatat (2011), and Blanchard and Milesi-Ferretti (2011).
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ceteris paribus, the current account balance.2 The theory, therefore, predicts a positive
relationship between macroeconomic volatility and the current account balance: periods
of heightened uncertainty should be accompanied by larger current account surpluses (or
smaller current account deficits), and vice versa.

The goal of this paper is to examine empirically this theoretically predicted effect, using
quarterly data from a panel of 21 OECD economies since the early 1970s. This study there-
fore resembles the recent contribution of Fogli and Perri (2015), but with an important
difference. Taking the theory seriously, the present paper uses the current account itself as
the dependent variable, and not the stock of net foreign assets, as in Fogli and Perri (2015).
As will be seen in the empirical section below, this more faithful specification delivers two
rewards: in addition to testing the theory more convincingly, our estimated models iden-
tify the current account effects of various types of volatility and transitory growth effects
in a way that was not feasible in the net foreign assets specifications.

Guided by the theoretical model, the list of potential explanatory variables includes the
volatility not just of GDP, but also of net output and government consumption, as well as
the growth rates of GDP, net output, and government consumption. We construct rolling
relative volatility measures using the technique proposed by Fogli and Perri (2015) and
an alternative approach based on the Hodrick and Prescott (1997) filter, to check robust-
ness. Recall the theoretical predictions: the current account is positively affected by any
of the three types of macroeconomic volatility identified above, also positively affected by
temporary changes in GDP or net output, but negatively affected by temporary changes in
government consumption.

The paper’s empirical findings are consistent with the theoretical model’s predictions
and can be summarized as follows. Increases in the relative volatility of GDP, net output, or
government consumption are found to be associated with higher current account balances.
At the same time, the current account balance is shown to be positively affected by the
growth rate of GDP and net output, but negatively related to the growth rate of government
consumption. These effects are all economically sizable, statistically significant, and robust
to all empirical specifications estimated.3

The rest of the paper is organized as follows. Section 2 discusses the data and constructs
the variables to be used in the estimation. Section 3 outlines the estimation methodology,
derives themain empirical results, and implements a number of robustness checks. Section
4 discusses the findings and concludes.

2. The data

All data are quarterly and obtained for 21 OECD countries, mostly for the period
1970Q1–2014Q4. National Accounts data are from the OECD’s Quarterly National
Accounts database. Letting i index over countries and t over time, Yi,t is used for real GDP
(Gross Domestic Product, national currency, volume estimates), Gi,t for real government
consumption (general government final consumption expenditure, national currency, vol-
ume estimates), and gYi,t and g

G
i,t for the growth rates ofY andG, respectively.We also define

2 Ghosh and Ostry (1997) present an elegant theoretical derivation.
3 We note that only the first of these findings (the positive effect of relative GDP volatility) is robustly identified in the
empirical results of Fogli and Perri (2015).



324 G. KARRAS

real net output as Xi,t = Yi,t − Gi,t , and denote its growth rate by gXi,t . Current account data
are from the OECD’s Economic Outlook database, and cai,t stands for the current account
balance, as a percent of GDP.4

We use two different methods to construct time-varying measures of macroeconomic
volatility. First, following the technique of Fogli and Perri (2015), we compute relative
volatility series for Yi,t , Gi,t , and Xi,t using rolling 10-year (40 quarter) windows. Specif-
ically, time-varying (absolute) volatility series sYi,t , s

G
i,t , and sXi,t are set equal to the standard

deviation of the growth rates gYi,t , g
G
i,t , and gXi,t , respectively, over each 10-year period.5

Subtracting the average (across the rest of the countries) standard deviation from the
corresponding (absolute) volatility series over the same period, we obtain each country’s
Fogli–Perri (FP) relative volatility series, denoted here by Rσ

Y
i,t , Rσ

G
i,t , and Rσ

X
i,t .

6

Second, we use the Hodrick–Prescott (HP) filter, proposed by Hodrick and Prescott
(1997), to decompose (the logarithms of) Yi,t , Gi,t , and Xi,t into permanent and transitory
components,7 and we use again rolling 10-year windows to define our second measure of
(absolute) volatilities as the standard deviations of the corresponding HP transitory com-
ponents. Just like in the FP approach, we then subtract the average (across the rest of the
countries) standard deviation, to obtain each country’sHP relative volatility series, denoted
here by HPσ

Y
i,t , HPσ

G
i,t , and HPσ

X
i,t .

8

In addition, time-varying average values (denoted by cai,t , ḡYi,t , ḡ
G
i,t , and ḡXi,t) are con-

structed using rolling 10-year windows: averages are set equal to the means of the
corresponding series over each 10-year period.9

Table 1 provides a list of the 21OECD economies together with country averages for our
basic series.10 As Table 1 makes clear, there are sizable differences in both current account
and output performance among the economies. The average current account balance has
ranged from a surplus of 6.55% of GDP in Switzerland to a deficit of 4.13% of GDP in
Spain, while annual real growth has averaged from 1.69% in Switzerland to 7.06% in South
Korea.

At the same time, macroeconomic volatility has also differed substantially across the
economies in the sample, though, interestingly, the FP and HP measures paint very sim-
ilar pictures. Using either of the series, for example, France has had the most stable
macroeconomy, while South Korea the most volatile.

Figures 1 and 2 add a time dimension to this exercise, plotting, for each of the 21
economies, the time-varying current account balance together with the relative volatility
of net output growth (in Figure 1) or the relative volatility in the growth rates of output and

4 National Accounts data are available for the full 1970Q1–2014Q4 period for each of the 21 countries. Current account data
availability is as follows: Australia, Austria, Canada, Italy, Japan, theNetherlands, theUK, and theUS since 1970Q1; Germany
since 1971Q1; New Zealand since 1971Q2; Switzerland since 1972Q1; France since 1973Q1; Belgium, Denmark, Finland,
South Korea, Norway, Portugal, Spain, and Sweden since 1975Q1; and Mexico since 1980Q1.

5 Middle-of-window values are used for sYi,t , s
G
i,t , and s

X
i,t .

6 Using Fogli and Perri’s (2015) notation, Rσ k
i,t = ski,t − (1/20)

∑
j �=i s

k
j,t , for k = Y, G, X.

7 For example, using yt = ln(Yt), the HP filter defines the trend, ȳt , as the component that minimizes
∑T

t=1 (yt − ȳt)2 +
λ

∑T−1
t=2 [(ȳt+1 − ȳt) − (ȳt − ȳt−1)]2 for λ > 0. In the empirical section belowwe report results for λ = 1600, the value

suggested by Hodrick and Prescott for quarterly data.
8 The Band-Pass filter proposed by Baxter and King (1999) and the ‘optimal’ filter of Christiano and Fitzgerald (2003) were
also used but their results were so similar to the HP filters that are not reported below to preserve space.

9 Middle-of-window values are used for cai,t , ḡYi,t , ḡ
G
i,t , and ḡ

X
i,t .

10 Country selection is dictated by data availability. The table also includes country averages of saving and investment rates,
anticipating the robustness exercise of Section 3.4.
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Table 1. Country averages.

cai savi invi gYi Rσ
Y
i HPσ

Y
i

1. Australia −3.51 17.03 20.55 3.09 −0.35 −0.27
2. Austria 0.13 24.95 24.81 2.39 −0.48 −0.31
3. Belgium 1.06 22.84 21.77 2.16 −0.96 −0.34
4. Canada −1.64 17.80 19.44 2.78 −0.85 −0.04
5. Denmark 0.56 19.16 18.60 1.74 0.82 0.05
6. Finland 0.55 24.75 24.20 2.44 1.29 0.72
7. France 0.08 22.18 22.09 2.13 −1.86 −0.48
8. Germany 1.99 23.08 21.09 2.05 −0.04 0.00
9. Italy −0.41 20.35 20.76 1.71 −0.84 −0.17
10. Japan 2.13 28.83 26.70 2.54 0.21 −0.05
11. Korea 0.36 33.22 32.86 7.06 3.06 1.04
12. Mexico −1.67 16.92 18.59 3.34 1.39 0.94
13. Netherlands 4.12 25.55 21.43 2.31 0.25 −0.11
14. New Zealand −4.09 14.74 18.83 2.55 2.82 0.42
15. Norway 4.90 26.53 21.63 2.99 1.51 0.00
16. Portugal −5.10 15.99 21.09 2.50 0.49 0.39
17. Spain −4.13 18.61 22.75 2.52 −1.01 −0.38
18. Sweden 2.28 24.49 22.20 2.09 0.75 0.10
19. Switzerland 6.55 29.41 22.85 1.69 −0.88 0.05
20. UK −1.42 17.55 18.97 2.38 −0.58 −0.01
21. US −2.00 16.90 18.91 2.77 −0.79 −0.02

Notes: cai is the average current account balance as a percent of GDP, savi is average national saving as a percent of GDP,

invi is average investment (gross fixed capital formation) as a percent of GDP, gYi is the average growth rate of real GDP (in

percent), Rσ Y
i is the average Fogli–Perri relative volatility of real GDP growth, and HPσ

Y
i is the average HP relative volatility

of real GDP growth. See the text for the definition of the variables.

Figure 1. Current account balances and relative net output volatility 1975–2010.

government consumption (in Figure 2). All series are computed using the 10-year rolling
windows approach described above, and the three volatilities shown are the FP measures
(the HP alternatives would again present a very similar picture). Figures 1 and 2 clearly
show the positive association that exists between the current account and the volatility
measures for most of these countries: periods of time with high and/or increased volatility
tend generally to be associated with high and/or increasing current account balances. The
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Figure 2. Current account balances and relative GDP and GC volatilities 1975–2010.

next section will investigate whether this apparent positive relationship is economically
and statistically significant when the data are more rigorously scrutinized.

3. Empirical evidence

3.1. Methodology

The central aim of our empirical strategy is to test the theoretical prediction that higher
macroeconomic volatility results in a greater current account balance. To that end, all our
empirical specifications will be variants of the following two models:

cai,t = δX · σX
i,t + βX · gXi,t + ui,t , (1)

and

cai,t = δY · σY
i,t + δG · σG

i,t + βY · gYi,t + βG · gGi,t + vi,t , (2)

where the current account balance as a percent of GDP (ca) is regressed on the relative
volatilities (the σ s) and growth rates (the gs) of either net output (X), or of GDP (Y) and
government consumption (G). The δs and βs are parameters to be estimated; the δs capture
the current account effects of the volatility measures, while the βs estimate the effects of
the growth rates on the current account. Finally, u and v are the error terms and they are
both modeled to include country and time (quarter) effects.11

Equations (1) and (2) follow directly from the predictions of the standard intertempo-
ral model of the current account which can also be used to derive the expected signs of
the estimated parameters.12 Thus, the precautionary saving motive is leading us to expect

11 Specifically, we set ui,t = μu
i + λut + eui,t and vi,t = μv

i + λv
t + evi,t , where the μis and λts are the country-specific and

time-specific effects, respectively. Theμis and λts can be estimated as fixed or random effects, but our results are robust
to this choice as will be discussed below.

12 Using the simple theoretical model of the Appendix as an example, Equation (1) formalizes Equation (A5), while Equation
(2) comes from Equation (A6). Using Ghosh and Ostry’s (1997) theoretical model, our equations can be motivated from
their Equation (7) or (8). Obstfeld and Rogoff’s (1996) ‘fundamental current account’ equation (Equation 18, p. 74) can
also be used for the certainty-equivalent part of the models.
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Table 2. Average current account and FP relative volatility.

Dependent variable: average current account balance (cai,t)

(i) (ii) (iii) (iv) (v) (vi)

Rσ
Y
i,t 0.249** 0.189** 0.290** 0.196**

(0.036) (0.036) (0.037) (0.039)

Rσ
X
i,t 0.161** 0.185**

(0.028) (0.028)
Rσ

G
i,t 0.180** 0.189**

(0.022) (0.022)

ḡYi,t 0.262** 0.323**
(0.053) (0.059)

ḡXi,t 0.254**
(0.045)

ḡGi,t −0.156**
(0.056)

N 2940 2940 2940 2940 2940 2940
R̄2 0.690 0.688 0.697 0.693 0.692 0.700

Notes: All regressions include country and time fixed effects (not reported). Rσ Y
i,t denotes FP relative volatility of GDP growth,

Rσ
X
i,t is FP relative volatility of net output growth, Rσ

G
i,t is FP relative volatility of government consumption growth, ḡYi,t is

average GDP growth, ḡXi,t is average net output growth, and ḡ
G
i,t is average government consumption growth. See the text

for variable definitions.N is the number of usable observations and R̄2 is the adjusted R-squared. Estimated standard errors
in parentheses. ‘**’ and ‘*’ denote statistical significance at the 1% and 5% significance levels, respectively.

that the estimated δs should all be positive: δX > 0, δY > 0, and δG > 0. Higher macroe-
conomic uncertainty, from any source, should induce greater (national) saving and thus a
higher current account balance.

The predictions with respect to the growth rates are more nuanced. Assuming that
changes in the gs represent temporary changes in the variables in question, then the theo-
retical predictions areβX > 0,βY > 0, andβG < 0.13 Intuitively, a temporary income gain
will be largely saved, because of the consumption smoothing motive, thereby raising the
current account balance. On the contrary, a temporary increase in government consump-
tion will have the opposite effect on the current account, because the smoothing motive
now results in a smaller decrease in current consumption, and thus dissaving.

Finally, it is worth noting that the theoretical model’s predictions relate the volatilities
and the growth rates directly to the level of the current account balance, a flow variable, and
only indirectly to the level of net foreign assets, a stock variable.While thismay appear to be
a minor theoretical point, it has important implications for the correct specification of the
empirical model because it suggests that the dependent variable in models such as (1) and
(2) should be the level of the current account (or the difference of the net foreign assets),
but not the level of net foreign assets, as in some of the empirical literature.14 The present
paper takes the theory seriously, and uses the current account balance as the dependent
variable. Tables 23–4 contain the paper’s main evidence.

13 See again Equations (A5) and (A6) in the Appendix, or Obstfeld and Rogoff’s (1996) ‘fundamental current account’
equation (Equation 18, p. 74).

14 Just like the present paper, Ghosh and Ostry (1997) use the current account balance in their empirics. Fogli and Perri
(2015), however, use net foreign assets. Sandri (2011) focuses on both.
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Table 3. Average current account and HP relative volatility.

Dependent variable: average current account balance (cai,t)

(i) (ii) (iii) (iv) (v) (vi)

HPσ
Y
i,t 0.388** 0.304** 0.454** 0.306**

(0.102) (0.103) (0.103) (0.106)

HPσ
X
i,t 0.189** 0.220**

(0.078) (0.078)

HPσ
G
i,t 0.425** 0.490**

(0.101) (0.105)

ḡYi,t 0.209** 0.294**
(0.052) (0.060)

ḡXi,t 0.222**
(0.045)

ḡGi,t −0.198**
(0.056)

N 2940 2940 2940 2940 2940 2940
R̄2 0.686 0.685 0.688 0.688 0.688 0.691

Notes: All regressions include country and time fixed effects (not reported). HPσ Y
i,t denotes HP relative volatility of GDP

growth, HPσ X
i,t is HP relative volatility of net output growth, HPσ G

i,t is HP relative volatility of government consumption

growth, ḡYi,t is average GDP growth, ḡXi,t is average net output growth, and ḡGi,t is average government consumption

growth. See the text for variable definitions. N is the number of usable observations and R̄2 is the adjusted R-squared.
Estimated standard errors in parentheses. ‘**’ and ‘*’ denote statistical significance at the 1% and 5% significance levels,
respectively.

Table 4. Current account and FP relative volatility.

Dependent variable: current account balance (cai,t)

(i) (ii) (iii) (iv) (v) (vi)

Rσ
Y
i,t 0.391** 0.326** 0.441** 0.341**

(0.058) (0.059) (0.058) (0.062)

Rσ
X
i,t 0.265** 0.292**

(0.045) (0.045)

Rσ
G
i,t 0.168** 0.184**

(0.036) (0.036)

ḡYi,t 0.420** 0.518**
(0.084) (0.094)

ḡXi,t 0.410**
(0.072)

ḡGi,t −0.205*
(0.090)

N 2921 2921 2921 2921 2921 2921
R̄2 0.492 0.490 0.496 0.497 0.496 0.501

Notes: All regressions include country and time fixed effects (not reported). Rσ Y
i,t denotes FP relative volatility of GDP

growth, Rσ X
i,t is FP relative volatility of net output growth, Rσ

G
i,t is FP relative volatility of government consumption growth,

ḡYi,t is average GDP growth, ḡXi,t is average net output growth, and ḡGi,t is average government consumption growth.

See the text for variable definitions. N is the number of usable observations and R̄2 is the adjusted R-squared. Esti-
mated standard errors in parentheses. ‘**’ and ‘*’ denote statistical significance at the 1% and 5% significance levels,
respectively.
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3.2. Basic evidence

We start in Table 2 with a number of specifications that all quantify relative volatility using
the FP measures. Columns (i), (ii), and (iii) include only Rσ terms as regressors, effec-
tively imposing the constraint βX = βY = βG = 0. We start by imposing this constraint
not becausewe think that it holds (it will be relaxed right next), but in order to obtain results
comparable with some of those in the literature. Column (i) of Table 2 replicates the main
empirical specification of Fogli and Perri (2015), with the relative volatility of GDP growth
as the only regressor. As expected, the estimated coefficient is positive, δY = 0.249, and
statistically significant. More consistent with the theoretical predictions, specification (ii)
of Table 2 replaces the volatility of GDP with the volatility of net output, but the estimated
coefficient remains positive, δX = 0.161, and statistically significant. Next, column (iii) of
Table 2 separates the current account effects of GDP and government consumption rela-
tive volatility, finding that both are positive (δY = 0.189 and δG = 0.180) and statistically
significant. Overall, therefore, the estimated current account effects of the three forms of
macroeconomic volatility are found to be positive, as predicted by the theoretical model.15

Specifications (iv), (v), and (vi) of Table 2 add the growth rates to the estimated mod-
els, gradually relaxing the βX = βY = βG = 0 constraint and more fully implementing
Equations (1) and (2). We note right away that adding the growth rates does not affect
the sign or statistical significance of the relative volatility effects: the estimated δs remain
positive and strongly statistically significant. Moving on to the newly introduced growth
rate effects, column (iv) adds the growth rate of real GDP, column (v) implements exactly
Equation (1), and column (vi) estimates exactly Equation (2). It is apparent that the esti-
mated growth effects are positive for GDP (βY = 0.262 in column (iv), and βY = 0.323
in column (vi)), also positive for net output (βX = 0.254), but negative for government
consumption (βG = −0.156), which are consistent with the predictions of the theoretical
model. We also note that all the estimated βs are highly statistically significant.

Summing up, therefore, the evidence of Table 2 implies that the current account has been
positively affected by macroeconomic volatility of any of the three types examined here,
and by the growth rates of GDP or net output; whereas it has been negatively affected by
the growth rate of government consumption. The robustness of these results is the subject
of the next section.

3.3. Robustness

Table 3 estimates the specifications of Table 2, but replaces the FP measures of relative
volatility (Rσ ) with the HP alternatives (HPσ , see Section 2 for details). Presentation fol-
lows the format of Table 2, so the first three columns of Table 3 include only the HPσ terms
as regressors. Once again, the estimated volatility coefficients are positive (δY = 0.388 in
column (i) and δY = 0.304 in column (iii), δX = 0.189, and δG = 0.425) and highly sta-
tistically significant. Specifications (iv), (v), and (vi) of Table 3 add the growth rates to
the estimated models, and once more we note that neither the sign nor the statistical
significance of the relative volatility effects is affected by these additions. Regarding the
growth rate effects, they clearly remain positive for GDP (βY = 0.209 in column (iv), and

15 Fogli and Perri (2015) also find a positive effect for the GDP relative volatility, but negative (though statistically insignifi-
cant) effects for government consumption volatility. Net output is not included in the Fogli and Perri (2015) models.
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Figure 3. Partial correlations: current account balance with net output growth and volatility.

βY = 0.294 in column (vi)) and for net output (βX = 0.222), and negative for government
consumption (βG = −0.198), which are again consistent with the predictions of the theo-
retical model (as well as statistically significant). It follows that the results are robust to the
method of calculating the relative volatilities.

Tables 2 and 3 use the (rolling) average current account balance series (cai,t) as the
dependent variable. This follows the practice of Fogli and Perri (2015) but also raises the
question of whether the results may be influenced by this smoothing of the left-hand side
variable. To test this, Table 4 reports the usual specifications as they are obtained when
the dependent variable is simply cai,t .16 We start again with columns (i), (ii), and (iii) that
include only the volatilities as explanatory variables, and proceed to columns (iv), (v), and
(vi) which add the growth rates. It is clear, however, that replacing cai,t by cai,t as the depen-
dent variable does not substantially alter the results. In particular, the estimated volatility
coefficients are positive and statistically significant in all specifications; the growth rate
effects of GDP and net output are also positive and statistically significant in all spec-
ifications; and the growth rate effect of government consumption remains negative and
statistically significant. We conclude that the empirical results are robust.

Overall, the results of this section are quite supportive of the standard theoreticalmodel.
First, in terms of Equation (1), all empirical specifications suggest that the current account
balance is positively affected by both net output relative volatility (δX > 0) and the net
output growth rate (βX > 0), and that these effects are sizable, statistically significant, and
robust. Figure 3 visualizes these effects plotting the partial correlations implied by the
estimated models between the current account and the net output volatility and growth.

Next, in terms of Equation (2), the empirical evidence also implies that the effects of both
GDP volatility and government consumption volatility on the current account are positive
(δY > 0 and δG > 0). In addition, the current account balance is positively affected by the

16 To preserve space, Table 4 presents the regressions using the FP measures of relative volatility, but HP specifications give
similar results.
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Figure 4. Partial correlations: current account balance with GDP and GC growth and volatility.

real GDP growth rate (βY > 0) and negatively affected by the government consumption
growth rate (βG < 0). Again, these estimates are found to be sizeable, statistically signif-
icant, and robust. Figure 4 helps visualize these relationships plotting partial correlations
between the current account balance and theGDPand government consumption variables.

3.4. Evidence from saving and investment rates

In the empirical evidence presented so far, macroeconomic volatility is found to raise the
current account balance. How confidently can we attribute this relationship to the precau-
tionary saving motive, as opposed to some other mechanism that may be producing the
same result? To address this, consider the version of current account identity that states

cai,t ≡ savi,t − invi,t , (3)

where savi,t denotes national saving and invi,t domestic investment (both as percent
of GDP).17 To the extent that precautionary saving is responsible for the relationship
established above, higher macroeconomic volatility would raise the current account bal-
ance by increasing national saving. If, on the other hand, volatility improves the current
account balance solely by discouraging investment, the precautionary saving mechanism
(as plausible as it may be in theory) would not help explain the relationship in practice.

To gauge the relevance of precautionary savings in the present context, we estimate the
effect of macroeconomic volatility on savi,t and invi,t .18 As Table 1 shows, average national
saving has varied from 14.74% of GDP in New Zealand to 33.22% of GDP in Korea, while
domestic investment has averaged from 18.59% of GDP in Mexico to 32.86% in Korea.

Table 5 reports the estimated regressions. The dependent variable is savi,t in specifi-
cations (i) and (iii); invi,t in specifications (ii) and (iv); while the (rolling) averages savi,t

17 See Obstfeld and Rogoff (1996, Section 1.2) for an exposition.
18 I am grateful to Barry Eichengreen for recommending this test.
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Table 5. Saving and investment effects of relative volatility.

Dependent variables

savi,t invi,t savi,t invi,t savi,t invi,t

(i) (ii) (iii) (iv) (v) (vi)

Rσ
Y
i,t 0.149** −0.267** 0.289** −0.026 0.112** −0.061

(0.058) (0.042) (0.061) (0.043) (0.042) (0.032)

Rσ
G
i,t −0.163** −0.345** −0.137** −0.341**

(0.036) (0.024) (0.024) (0.018)

ḡYi,t 0.953** 0.479** 0.700** 0.154* 0.498** 0.070
(0.084) (0.060) (0.093) (0.065) (0.065) (0.050)

ḡGi,t 0.543** 0.693** 0.442** 0.645**
(0.090) (0.061) (0.061) (0.047)

N 2921 2921 2921 2921 2921 2921
R̄2 0.733 0.692 0.737 0.719 0.846 0.806

Notes: All regressions include country and time fixed effects (not reported). Rσ Y
i,t denotes FP relative volatility of GDP growth,

Rσ
G
i,t is FP relative volatility of government consumption growth, ḡYi,t is averageGDPgrowth, and ḡ

G
i,t is average government

consumption growth. See the text for variable definitions.N is the number of usable observations and R̄2 is the adjusted R-
squared. Estimated standard errors in parentheses. ‘**’ and ‘*’ denote statistical significance at the 1% and 5% significance
levels, respectively.

and invi,t are also used as the dependent variables in specifications (v) and (vi), respec-
tively, to investigate robustness. Specifications (i), (iii), and (v) show that output volatility
has a positive effect on the saving rate that is both sizable and statistically significant. The
effect is robust to the definition of the dependent variable and to the inclusion of govern-
ment spending variables, evidence that is consistent with the precautionary saving motive.
At the same time, specifications (ii), (iv), and (vi) also suggest that output volatility has a
negative effect on investment (though this effect appears to be generally weaker and less
statistically significant).19

Summing up, the evidence of this section implies that higher output volatility is asso-
ciated with both higher saving rates and lower investment rates, both of which contribute
to raising the current account balance. This suggest that the precautionary saving motive
is indeed part of (though perhaps not the entire) mechanism that relates macroeconomic
volatility to the current account.

3.5. The current account during volatility crises

Both the theoretical model and the empirical evidence presented so far suggest that higher
relative macroeconomic volatility results in a larger current account balance. A somewhat
unexpected implication of this finding is that, for a country with a current account deficit,
periods of increasing volatilitywould contain a ‘stabilizing’ element in the sense of reducing
(or even reversing) the deficit in the current account.20

19 It is also worth noting that output growth positively affects both saving and investment, while government spending
volatility has a negative effect on both dependent variables.

20 Contrary to first appearances, note that this is a very intuitive result: higher uncertainty raises national saving because of
the precautionary motive, causing the current account balance to increase.
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Table 6. Average current account balance by volatility subsample.

k = Y k = X

Subsample cai,t cai,t cai,t cai,t

Full sample 0.04% −0.12% 0.04% −0.12%
Low volatility −0.55% −0.40% −0.19% −0.04%
(Rσ k < 25% fractile)
Below average volatility (Rσ k < median) −0.34% −0.23% −0.67% −0.51%
Above average volatility (Rσ k > median) 0.07% −0.01% 0.40% 0.26%
High volatility (Rσ k > 75% fractile) 0.31% 0.17% 0.58% 0.43%
Very high volatility (Rσ k > 90% fractile) −0.42% −0.30% −1.23% −0.84%

Notes: cai,t averages current account balances (as a percent of GDP) over the subsamples indicated; cai,t averages rolling
current account balances (as a percent of GDP) over the subsamples indicated; Rσ Y is the relative volatility of real GDP
growth; and Rσ

X is the relative volatility of real net output growth. See the text for the definition of the variables.

How important has this been in practice for different levels of volatility? To quantify the
strength of this result in a straightforward nonparametric way, Table 6 reports average cur-
rent account balances by subsample of relative volatility. Table 6 uses the volatility of both
net output (RσX) and overall GDP (RσY ), and evaluates both the plain current account (ca)
and the rolling version (ca). Beginning with the first column, the average current account
when output volatility is ‘low’ (defined here as the lowest 25% of the sample) is a deficit
of 0.55% of GDP. If we allow volatility to go up a bit and look at the ‘below average’ sam-
ple (volatility below the median), the current account balance rises, averaging a smaller
deficit of 0.34% of GDP. Increasing volatility again by focusing on the ‘above average’ sam-
ple (volatility above the median) raises the current account balance further to an average
surplus of 0.07% of GDP. Letting volatility go up evenmore to crisis levels of ‘high’ volatility
(the highest 25% of the sample), the current account increases even more to an even larger
surplus of 0.31% of GDP. So far, raising the level of uncertainty has increased the current
account, exactly as predicted by the theoretical model and empirical estimates. Thismono-
tonic relationship, however, breaks down if we look at severe crises of ‘very high’ volatility
(the top 10% of the sample): then, the average current account falls to a deficit of 0.42% of
GDP. Note that these relationships are robust to the definitions of volatility and the specific
current account measures used in Table 6.

This robust non-monotonic relationship invites the estimation of nonlinear models
that would generalize the more restrictive linear models of Equations (1) and (2). Table 7
reports two such models that relax the linearity assumption by introducing quadratic
terms for the net output volatility and growth explanatory variables. As Table 7 makes
clear, the estimated linear terms remain positive and statistically significant for both vari-
ables, remaining consistent with the theoretical predictions and the qualitative findings of
Tables 2–4.

The contribution of Table 7, however, is to show that the estimated quadratic terms of
both variables are negative and also statistically significant. This implies that the relation-
ship between the current account and either of the two explanatory variables, volatility and
growth of net output, is indeed nonlinear and, in particular, concave. As a consequence,
the effects of macroeconomic volatility and growth are found to be more complex than
implied by the linear models. An increase in relative volatility, for example, is shown to
increase the current account, as expected, but at a decreasing rate – and the possibility
exists that at very high levels of volatility (periods of severe crises) the current account
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Table 7. Nonlinear specifications.

Dependent variables

Average current account balance (cai,t) Current account balance (cai,t)
(i) (ii)

Rσ
X
i,t 0.344** 0.562**

(0.037) (0.061)

ḡXi,t 1.188** 1.369**
(0.085) (0.136)

(Rσ
X
i,t)

2 −0.035** −0.064**
(0.008) (0.012)

(ḡXi,t)
2 −0.124** −0.130**

(0.010) (0.016)

N 2940 2921
R̄2 0.709 0.511

Notes: All regressions include country and time fixed effects (not reported). Rσ X
i,t is FP relative volatility of net output growth

and ḡXi,t is average net output growth. See the text for variable definitions. N is the number of usable observations and R̄2

is the adjusted R-squared. Estimated standard errors in parentheses. ‘**’ and ‘*’ denote statistical significance at the 1%
and 5% significance levels, respectively.

Figure 5. Nonlinear relationships.

can actually deteriorate, as found in the evidence of Table 6. Similar properties govern the
estimated relationship with growth. Figure 5 visualizes these nonlinear relationships.

4. Discussion and conclusions

Despite the abundance of studies on the behavior of the current account, much of the
related literature hasmaintained an assumption of no uncertainty or certainty equivalence.
While undeniably convenient because of its simplifying properties, this unrealistic assump-
tion is increasingly being relaxed by the more recent literature, for two main reasons.
First, the assumption is unnecessary because the widely used neoclassical open-economy
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model makes clear and tractable predictions about the effects of uncertainty on the cur-
rent account balance. Second, imposing the assumption on estimatedmodels is potentially
harmful because the omission of volatility may produce biased results, as well as limit their
usefulness in periods of unusually high macroeconomic uncertainty.

The present paper contributes to this recent literature by investigating the determinants
of the current account balance, paying particular attention to the role of macroeconomic
volatility. The paper’s empirical methodology is based on the predictions of the standard
theoretical model. As it is well known, the theory predicts that the current account should
be positively affected by macroeconomic volatility and temporary changes in output, but
should be negatively related to temporary changes in government consumption.

Using quarterly data for a panel of 21 OECD countries since the early 1970s, we first
construct time-varying relative volatility measures for GDP, net output, and government
consumption, using the technique proposed by Fogli and Perri (2015) and an alternative
approach based on the Hodrick and Prescott (1997) filter. Next, guided by the theoretical
model’s predictions, we estimate empirical models for the current account with explana-
tory variables that include the three volatility measures mentioned above, as well as the
growth rates of GDP, net output, and government consumption.

The paper’s empirical findings can be summarized as follows.
First, the current account balance is shown to be positively affected by macroeconomic

uncertainty, regardless of whether the latter is measured by the relative volatility of GDP,
net output, or government consumption. Put differently, periods of heightened macroe-
conomic volatility tend to result in larger current account surpluses (or smaller deficits).
The only exception to this result appears to be instances of very high (upper 10%) volatil-
ity which (on average) are related to deteriorations of the current account. This suggests
that the relationship between the current account and macroeconomic volatility may be
nonlinear – and, indeed, generalizing our estimation methodology provides preliminary
evidence of such nonlinearities. Investigating this further should be one of the priorities of
future research.

Second, the current account is found to be positively affected by the growth rate of GDP
or net output, and negatively affected by the growth rate of government consumption. In
other words, the balance in the current account balance tends to improve when output
growth accelerates or when government spending growth slows down.21

Third, evidence from saving and investment rates also suggests that the precautionary
saving motive is part of (though perhaps not the entire) mechanism that relates output
volatility to the current account.

We note that the estimated effects are sizable, statistically significant, and robust to
all specifications tried. Moreover, they are broadly consistent with the predictions of the
theoreticalmodel. Nevertheless, future researchmust shed light on the exact nature of non-
linearities in these relationships, something that has important implications for both the
theoretical and empirical models. Additionally, investigating and comparing the behav-
ior of the current account in non-OECD economies should also be a priority of future
research.

21 There is evidence of nonlinearities in those relationships as well.
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Appendix

This appendix presents a simple illustrative theoretical model that can be used to motivate the
paper’s main empirical specifications.22 Consider a two-period open economy with a government
sector. Levels of output (GDP) and government consumption are denoted by y and g, respectively.
Period-1 values yt and gt are known with certainty, but period-2 values yt+1 and gt+1 are stochastic.
Specifically, we assume yt+1 = ȳ + ω and gt+1 = ḡ + ε, where the mean values ȳ and ḡ are known,
ω ∼ N(0, σ 2

ω), and ε ∼ N(0, σ 2
ε ).

Period utility is given by the constant absolute risk aversion (CARA) function

u(c) = − 1
α
e−αc, (A1)

where c denotes private consumption, and α > 0.23 Under the assumption that the rate of time
preference equals the real interest rate, and using E(·) to denote the mathematical expectation, the
first-order condition becomes u′(ct) = E[u′(ct+1)], or, using (A1),

e−αct = E(e−αct+1). (A2)

From the consolidated budget constraint, ct + (ct+1/(1 + r)) = yt + (yt+1/(1 + r)) − (gt +
(gt+1/(1 + r))), it follows that ct+1 = (1 + r)(yt − gt − ct) + (yt+1 − gt+1). Using x = (y − g) to
denote net output, and substituting from the stochastic equations above, we get

ct+1 = (1 + r)(xt − ct) + x̄ + ω − ε, (A3)

where x̄ = ȳ − ḡ is mean net output.
Equation (A3) implies that ct+1 ∼ N(E(ct+1), Var(ct+1)), with E(ct+1) = (1 + r)(xt − ct) + x̄

andVar(ct+1) = σ 2
x , the variance of net output.24 Therefore,−αct+1 ∼ N(−αE(ct+1), α2Var(ct+1)),

and thus E(e−αct+1) = e−αE(ct+1)+(α2/2)Var(ct+1).25 Making use of (A2), this gives e−αct =
e−αE(ct+1)+(α2/2)Var(ct+1). Substituting for the mean and variance, the last equation can be solved
for the optimal first-period (i.e. current) consumption,

ct = 1 + r
2 + r

(
xt + x̄

1 + r

)
− α

2(2 + r)
σ 2
x . (A4)

As expected, heightened macroeconomic uncertainty, represented by an increase in σ 2
x , will reduce

optimal current consumption (the ‘precautionary saving’ motive).
What will be the effect on the current account? The first-period current account is simply cat =

yt − gt − ct = xt − ct , and thus its optimal value is

cat = 1
2 + r

(xt − x̄) + α

2(2 + r)
σ 2
x . (A5)

Note first the standard implication of the intertemporal approach: the first term in the right-hand
side suggests that changes in net output have an effect on the current account only to the extent
they are perceived as temporary, because only then do they generate a smoothing motive.26 Thus,
an increase in output that is expected to be largely transitory would be largely saved, thereby
raising the current account surplus (or reducing the current account deficit). On the contrary, a
temporary reduction in income will induce dissaving that will result in a smaller current account
balance.

22 The same task can be accomplished in the context of more ambitious theoretical models. See, for example, Ghosh and
Ostry (1997), whose model, while more complex, delivers essentially the same theoretical predictions.

23 Note that α equals both the Arrow-Pratt coefficient of absolute risk aversion (α = −u′′/u′) and the measure of absolute
prudence (α = −u′′′/u′′).

24 Of course,σ 2
x is a function ofσ

2
ω andσ 2

ε . The paper’s empirical specifications estimatemodelswithσ 2
x as the sole volatility

regressor, and models with both σ 2
ω and σ 2

ε as separate regressors.
25 Recall the lognormal distribution property, that if z ∼ N(μz , σ 2

z ), then E(ez) = eμx+(σ 2
x /2) .

26 Again, this can be shown in much more elaborate theoretical models. See, for example, Obstefld and Rogoff’s (1996,
chapter 2) derivation of the ‘fundamental current account equation’ in the context of an infinite-horizon model.
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In addition, Equation (A5) predicts that increased uncertainty will increase the current account
balance. The reason is precautionary saving: intensified uncertainty will reduce optial consump-
tion, resulting in higher desired (‘precautionary’) saving, and thus a greater current account
balance.

Equation (A5) forms the foundation of our empirical approach in Section 3. Ignoring the
correlation between the stochastic terms ω and ε, Equation (A5) can also be written as

cat = 1
2 + r

[(yt − ȳ) − (gt − ḡ)] + α

2(2 + r)
(σ 2

ω + σ 2
ε ), (A6)

which separates the effects of (changes in and volatilities of) GDP and government consumption,
and serves as the motivation for an additional set of empirical specifications in Section 3.

Finally, note that the theory predicts that these right-hand size determinants relate to (flow vari-
able of) the current account balance itself – and not to the (stock variable of) net foreign assets, as in
some of the empirical literature.27 The present paper takes the theory seriously and uses the current
account balance as the dependent variable in the empirical estimation.

27 Just like the present paper, Ghosh and Ostry (1997) use the current account balance in their empirics. Fogli and Perri
(2015), however, use net foreign assets. Sandri (2011) focuses on both.
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