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intertemporal trade (current account adjustment) and intra-temporal trade (goods trade). An economy's
response to a shock generally involves a combination of a change in the composition of goods trade and a change
in the current account. Flexible factor markets reduce the need for the current account to adjust. On the other
hand, the more rigid the factor markets, the larger the size of current account adjustment relative to the volume
of goods trade, and the slower the speed of adjustment of the current account towards its long-run equilibrium.
We present empirical evidence consistent with the theory.
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1. Introduction

This paper aims to shed some new light on the connection between
intertemporal trade (or net foreign borrowing), the usual subject of
open-economy macroeconomics, and intra-temporal trade, the usual
subject of international trade. The standard open-economy macro
models feature either multiple tradable sectors with a common factor
intensity or sometimes a single tradable sector. Such models do not
feature Heckscher–Ohlin (HO) structure. In contrast, by incorporating
a Heckscher–Ohlin (HO) structure into a fully dynamic general
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equilibrium model and not imposing a balanced trade assumption, we
showsomenovel connections between intra-temporal and intertemporal
trade and uncover a natural role of domestic labor market rigidity in
current account adjustment patterns.

The intertemporal approach to current account was developed in
seminal work by Sachs (1981, 1982) and Svensson and Razin (1983),
and codified in Obstfeld and Rogoff (1996). In spite of the theoretical
appeal and some partial empirical support, actual current accounts do
not seem to move as much as the standard theory predicts (as pointed
out by Sheffrin and Woo, 1990; Otto, 1992; Ghosh, 1995; Obstfeld and
Rogoff, 1996; Hussein and de Mello, 1999, among others). The Feldstein
and Horioka (1980) puzzle that a country's saving and investment are
highly correlated is another manifestation of sticky current accounts.
Tesar (1991), Backus and Smith (1993), Backus et al. (1992, 1994),
and Glick and Rogoff (1995) show, from different angles, that the actual
current account in the data is less variable than in the textbook model.

By introducing two tradable goods and assuming complete speciali-
zation, Cole and Obstfeld (1991) provide a theoretical connection
between intra-temporal trade and intertemporal trade. In particular,
the terms of trade response alone can provide perfect insurance against
output shocks such that gains from international portfolio diversifica-
tion are small. Here the elasticity of intertemporal substitution and the
elasticity of substitution between home and foreign goods are a key.
With a unitary value for both elasticities of substitution, all adjustment
is intra-temporal, irrespective of whether the shock is temporal or per-
manent. In further work by Corsetti et al. (2008) and Corsetti et al.
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1 In Antras and Caballero (2009), financial underdevelopment is defined by the limited
supply of entrepreneurial capital, which is a necessary input in one sector but not in the
other sector. In their model, a less financially developed country exports the uncon-
strained good but imports the constrained good. As trade liberalization makes the less fi-
nancially developed country produce more unconstrained goods and use more
unconstrained capital, it leads to an inflow of unconstrained capital. Ju and Wei (2010,
2011) show that while FDI flows from financially developed countries to less financially
developed countries, financial capital flows in the opposite direction. In this paper, we
donot distinguish between constrained entrepreneurial capital andunconstrained capital,
or between FDI and financial capital. Our focus in this paper is the current account balance,
or the net borrowing (lending) of a country. In other words, we focus on the net capital
flow, rather than the composition of gross capital flows.

2 Our paper differs from Jin (2012) in both the setup and the research question asked.
While she employs an OLG model, we use an infinite-horizon setup. While we focus on
how factor market frictions affect the substitutability between goods trade and capital
flows, she does not discuss factor market frictions.
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(2012), the current account response depends on the values of elastici-
ties and persistence of shocks. For example, assuming a log utility func-
tion, if the intra-temporal elasticity of substitution is less than one, a
temporary positive shock to net output worsens the terms of trade
and induces the economy to run a current account deficit; if the intra-
temporal elasticity of substitution is greater than one, the opposite
happens. On the other hand, a near permanent shock to productivity,
a news shock, or a growth shock would all keep the current account in
deficit even when the intra-temporal trade elasticity is sufficiently
large. In this literature, current account dynamics are driven by demand
side effects and depend on a combination of the size of the elasticities
and the persistence of shocks. In contrast, current account dynamics in
our model are driven by supply side effects, and depend on differences
of factor intensities and the mobility of labor across sectors but not
qualitatively on trade elasticity.

We preview some of our key results here. First, with a flexible factor
market, many shocks that normally would require a current account
response in the standard intertemporal model could be accommodated
by a change in the composition of output and intra-temporal trade with
no need for a current account adjustment. The intuition behind this
apparently major departure from the standard intertemporal approach
can be understood by appealing to the Heckscher–Ohlin (HO) theory of
goods trade. Consider a shock that would have produced a desire to
import capital in the classic intertemporal model. Instead of adjusting
the current account and importing capital directly, a country can adjust
the total amount of investment by altering the composition of the two
sectors, for example, importing capital indirectly via importing more
of the capital-intensive product and at the same time exporting more
of the labor-intensive product. In other words, the capital flow that
would have taken place is substituted by a change in the composition
of goods trade. It is important to note that this result depends neither
on the values of the elasticities nor on the persistence of shocks. Second,
in general, if an economy's factor markets are partially flexible, its
response to a shock is a combination of a change in the current account
(i.e., the intertemporal trade channel) and a change in the composition
of output and goods trade (i.e., the intra-temporal trade channel). Intu-
itively, if factors are not completelymobile across sectors, then domestic
output composition cannot change fully in response to a shock. So some
of the adjustment must go through the current account channel. The
relative importance of the current account channel depends on the
degree of domestic labormarket rigidity. Using a dynamic general equi-
librium model, we show that as the domestic labor market becomes
more rigid, the size of current account adjustment relative to the classic
trade volume will become larger and the speed of adjustment towards
the steady state equilibrium will be lower. Third, we present a series
of empirical evidence on the connections between the degree of labor
market rigidity and current account adjustment patterns that is consis-
tent with our theory.

Our approach differs from the international real business cycle
(IRBC) literature that also addresses the phenomenon of sticky current
accounts. Obstfeld (1986), Mendoza (1991), and Baxter and Crucini
(1993) show that a strong positive correlation between savings and
investment can result from a persistent productivity shock in a dynamic
general equilibriummodel with noHO features. In such amodel, a large
transitory shock typically leads to a large current account response
(i.e., no sticky current account). In comparison, our explanation is
more general in the sense that a sticky current account is compatible
with most shocks, including a large one-time (transitory) productivity
shock. Our approach also generates different (and testable) predictions
from other papers that have considered labormarket frictions and trade
barriers. Backus et al. (1992) show that trade frictions lower the vari-
ability of net exports. Raffo (2008) argues that a class of preferences
that embeds home production helps to explain countercyclical net
exports. Fernandez de Cordoba and Kehoe (2000) incorporate frictions
in the domestic labor market that impede resource reallocation
between the non-tradable and tradable sectors. In their model, the
greater the labor market frictions, the smaller the current account
change. In contrast, in our model, an increase in labor market frictions
could augment rather than dampen the current account change.

Some papers in the literature feature tradable and non-tradable
sectors. The current account adjustmentmechanism in our paper differs
from that literature. In particular, a generalized Stolper–Samuelson
mechanism is at work in our model, verified by us in a fully dynamic
setting with an endogenous savings decision. This mechanism is
responsible for some of our key results, but is not available in existing
models with tradable and non-tradable sectors that do not emphasize
cross-sector differences in factor intensity. We highlight our idea in a
setting without a non-tradable sector, but adding a non-tradable sector
will not fundamentally alter our results.

Cunat andMaffezzoli (2004) introduce a Heckscher–Ohlin structure
into a DSGEmodel, but do not explore interactions between goods trade
and capital flows and do not look into the role of labor market frictions
in current account adjustments. The relationship between goods trade
and capital flows is also examined by several recent papers. Antras
and Caballero (2009) study the effect of credit constraints on interna-
tional trade and capital flows and show that in less financially devel-
oped economies, trade and capital mobility are complements. Ju and
Wei (2010, 2011) study the quality of the financial system as a source
of comparative advantage and as a motivation for two-way capital
flows.1 Jin (2012) discusses the effect of a change in industrial composi-
tion on the direction of capital flows, and argues that when the compo-
sition effect dominates, capital tends to flow towards countries that
become more specialized in capital-intensive industries.2 Costinot
et al. (2011) study how a country can use the saving tax to manipulate
its terms of trade. These papers do not study how frictions in the
domestic labor market can fundamentally alter the way the current
account responds to shocks.

This paper is also related to the literature on dynamic Heckscher–
Ohlin models pioneered by Oniki and Uzawa (1965), Bardhan (1965),
Stiglitz (1970), and Deardorff and Hanson (1978). Other contributions
in recent years include Chen (1992), Baxter (1992), Nishimura and
Shimomura (2002), Bond et al. (2003), Bajona and Kehoe (2006), and
Caliendo (2011). Ventura (1997) studies trade and growth with a
model of one final good, two intermediate goods, and labor-augmenting
technology. As this literature typically focuses on the question of
income convergence across countries, current account adjustment is
not usually studied (and a balanced trade is often assumed).

The theory presented in this paper is related to an empirical litera-
ture in open-economy macroeconomics that estimates the speed of
adjustment of the current account towards the long-run equilibrium
(Milesi-Ferretti and Razin, 1998; Freund, 2000; Freund and Warnock,
2005; Clarida et al., 2005). This line of research typically finds that
the current account has a tendency to regress back to its long-run
equilibrium, with a speed of adjustment that is heterogeneous across
countries. The reason behind the cross-country heterogeneity in the
adjustment speed is usually unexplained in existing studies. Our theory
provides a micro-foundation to understand these patterns.



3 The quadratic labor adjustment cost is extensively used in the literature. For example,
see Hamermesh (1989), Cooper andWillis (2009), and Gali and van Rens (2010). In these
papers, the cost structure is on net changes in employment. The labor adjustment cost in
Gali (2010) is simply interpreted as hiring cost. In ourmodel, the cost is on the changes of
sectoral employment from its steady state level; the labor adjustment cost catches the la-
bor sector-specificity. In the short run, due to the mismatch between skills and sectors,
there will always be resource loss during the process of labor adjustments.

4 As in Schmitt–Grohe and Uribe (2003), Devereux et al. (2006) and Uribe and Yue
(2006), the portfolio adjustment cost eliminates the unit root in the economy's net foreign
assets.

5 Note that the portfolio adjustment cost is introduced to address a technical issue. In
particular, as pointed out byMundell (1957), in the absence of any frictions, when capital
flows are allowed in the standard Heckscher–Ohlin model, capital flows and goods trade
are perfect substitutes. This implies that the Heckscher–Olin structure with capital flows
has inherently multiple equilibria. A convex cost of adjusting the international asset posi-
tion allows us to pin down a unique equilibrium. Note that when labor adjustment is cost-
ly, we can already pin down an equilibrium evenwith no bond adjustment costs. Sincewe
are interested in comparing different current account responses as we vary the degree of
labor market rigidity, we choose to hold the coefficient of the bond adjustment costs con-
stant in these exercises. Aswill be explained later, the coefficient value of the bond adjust-
ment costs in simulations will be guided by the existing literature.

6 We analyze the effect of capital adjustment cost in the Appendix and show that it has
similar effects on the economy as the labor adjustment cost.
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Note that our theory does not imply that the standard intertemporal
approach to current account iswrong. Indeed, Corsetti and Konstantinou
(2012) show that a key prediction of the standard model – that con-
sumption is mostly driven by permanent shocks, and current account
responds to temporary shocks – can account for the current account
dynamics of the United States. This empirical pattern is also consistent
with the prediction of our model when the labor market is at least
somewhat rigid. However, our theory makes additional (and testable)
predictions: If the labor market were to become more flexible, our
model implies that one would have seen a smaller current account
adjustment for a given temporary shock, and that more of the adjust-
ment would take place via structural adjustments in the composition
of sectors and in the aggregate investment. On the other hand, if the
labor market is to be more rigid, our model predicts an opposite
pattern: an even greater amount of current account adjustments are
expected to be seen for a given temporary shock, but less structural
change (changes in the composition of sectors) may take place. We
will take these predictions to the data by exploring cross-country
heterogeneity in labor market rigidities.

The empirical part of the paper provides three types of results. First,
we report evidence that an economy's frequency in the adjustment of
the goods trade composition is linked to its labor market rigidity. This
is a necessary but not sufficient condition for our story. Second, we
examine a time-series implication of our theory: the speed of current
account adjustment (to its long run equilibrium) is lower in countries
with a more rigid labor market. Third, we report evidence that a
country's current account relative to the total trade volume is more
variable if its labor market is more rigid. We interpret it as suggesting
that economies with a more rigid labor market are more likely to use
their current account to respond to shocks than economies with a
more flexible labor market.

We organize the rest of the paper in the following way. Section 2
presents the basic model and proves our main theoretical result. Sector
3 calibrates the model with attention to how a country's external
adjustment pattern varies with the degree of domestic labor market
flexibility. Section 4 presents some empirical work examining the rela-
tionship between domestic labor market institutions and patterns of
current account adjustment. Finally, Section 5 concludes and points to
directions for future research.

2. Basic model

We modify a standard small open economy dynamic stochastic
general equilibrium model in two dimensions. First, we introduce two
tradable sectors with different capital/labor intensities. Second, we
assume that labor not only cannot move across countries, but also
may not be costlessly and instantaneously reallocated between sectors
within a country.

2.1. Household

The economy is inhabited by a continuum of identical and infinitely
lived households that can be aggregated into a representative house-
hold. The representative household's intertemporal utility function is

U ¼ Et
X∞
s¼t

θsU Csð Þ ð1Þ

where Cs is the household's consumption of a final good at date s, and θs
is the discount factor between period 0 and s. The discount factor is not a

constant, and evolves over time by following θsþ1 ¼ β eCs

� �
θs , where

θ0 = 1 and
dβ eCs

� �
deCs

b 0.We assume that the endogenous discount factor

does not depend on the household's own consumption, but rather on
the average per capita consumption eCs, which any individual household
takes as given. This type of discount factor was originally proposed by
Uzawa (1968), and introduced into the open economy macro literature
by Obstfeld (1982) and Mendoza (1991). We will choose a specific

functional form of β eCt

� �
in calibrations.

The representative household owns both factors of production,
capital K and labor L, and sells its labor service in a competitive
spot market. To simplify the analysis, we consider a fixed labor supply
L ¼ L in the text. (In an Appendix, we show that all our results remain
qualitatively the same when the labor supply is endogenous.) The
household supplies labor to both intermediate goods sectors. To
model labormarket frictions, we assume that the representative house-
hold has to pay a quadratic labor adjustment costwhenever it wishes to
reallocate labor that deviates from the steady state allocation. That is, if
the household supplies Lit to sector i in period t, it bears the adjustment
cost in the amount of λ

2 Lit−Li
� �2

,3 where λ is a parameter representing
the degree of labor market frictions in the economy, and Li is the steady
state level of labor in sector i. As a result, thewages in the two sectors do
not have to be the same all the time.

The household holds foreign assets (a bond) in the amount of Bt + 1

denominated in units of the final composite good. Trade in foreign
assets is subject to a small portfolio adjustment cost in the form
of ψb

2 Btþ1−B
� �2

(also denominated in units of the final composite
good), where B is an exogenous steady state level of net foreign asset.
4 The portfolio adjustment cost reflects not only narrowly defined trans-
action costs such as bid–ask spreads and capital controls, but also costs
associated with information asymmetry across national borders. In
addition, it can be understood as a shorthand for (not explicitly
modeled) risks associated with cross-country differences in the legal
systems, culture, and currencies.5

The budget constraint and the capital accumulation equation faced
by the representative household are given by

Ct þ It þ
X2
i¼1

λ
2

Lit−Li
� �2 þ ψb

2
Btþ1−B
� �2 þ Btþ1 ¼

X2
i¼1

witLit þ rtKt þ 1þ r�
� �

Bt

ð2Þ

Ktþ1 ¼ Kt þ It ð3Þ

L ¼ L1t þ L2t ð4Þ

where It is the investment in period t, andwit and rt are the wage rate in
sector i and the domestic interest rate, respectively, while r∗ is theworld
interest rate. For simplicity, we assume no capital depreciation and no
cost of adjusting capital between the two sectors.6
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The first order conditionswith respect to Ct, Kt + 1, Bt + 1, and Lit give
intertemporal and intra-temporal optimization conditions

U′
c Ctð Þ ¼ β eCt

� �
Et U′

c Ctþ1
� �

1þ rtþ1
� �h i

ð5Þ

U′
c Ctð Þ 1þ ψb Btþ1−B

� �� � ¼ β eCt

� �
Et U′

c Ctþ1
� �

1þ r�
� �h i

ð6Þ

wit−λ Lit−Li
� � ¼ ηLt

ηt
; i ¼ 1;2 ð7Þ

where ηt and ηLt are Lagrange multipliers for the budget constraint and
the labor supply constraint, respectively. Using Eqs. (4) and (7), we
have:

2λ L1t−L1Þ ¼ w1t−w2t ; 2λ L2t−L2Þ ¼ w2t−w1t
�� ð8Þ

2.2. Production

The production setting assumed in this paper is close in spirit to
that in Ventura (1997). The main difference is in the treatment of
current account. While international capital flows (or intertemporal
trade) are prohibited by assumption in his model, we not only allow
for intertemporal trade but make it a central focus of the discussion.

The production function for the final good is Yt = G(D1t, D2t), where
Dit is the usage of intermediate good i by the final good producer. The
production function for intermediate good i(=1, 2) is Xit = fi(AtLit, Kit)
where Atmeasures labor productivity, which is exogenous and identical
in both sectors. AtLit can be understood as effective labor. All production
functions are assumed to be homogeneous of degree one.7 The final
good is taken as the numeraire and its price is normalized to 1. The
market is perfectly competitive.

The unit cost function for Xit is ϕi
wit
At
; rt

� �
. Free entry ensures zero

profit for the intermediate goods producers. Let pi be the price of inter-
mediate goods i. We assume that the country's endowment is always
within the diversification cone so that both intermediate goods are pro-
duced. In period t the zero profit condition implies that

p1t ¼ ϕ1
w1t

At
; rt

� 	
and p2t ¼ ϕ2

w2t

At
; rt

� 	
ð9Þ

The profit maximization by the final good producer requires that

p1t ¼
∂G D1t ;D2tð Þ

∂D1t
and p2t ¼

∂G D1t ;D2tð Þ
∂D2t

; ð10Þ

SinceG(.) is homogenous of degree one, the zero profit for thefinal good
producer implies that

G D1t ;D2tð Þ ¼ p1tD1t þ p2tD2t ð11Þ

2.3. Equilibrium

In equilibrium, free trade in intermediate goods leads to equal prices
across countries in every period. That is, pit = pi

∗, i = 1, 2, where pi
∗ is

taken as exogenously given. Following the assumptions in the standard
Hecksher–Ohlin model, we assume that production functions in all
7 It has been recognized that labor augmenting type of technical changes in the steady
state is consistent with the empirically observed lack of a trend in the K/Y ratio. See Uzawa
(1961) and Jones and Scrimgeour (2008).
countries are the same. Assuming that the rest of theworld is in a steady
state so that wage rates are equal across two sectors, we have:

p�1 ¼ ϕ1
w�

A� ; r
�

� 	
and p�2 ¼ ϕ2

w�

A� ; r
�

� 	
ð12Þ

In equilibrium, we have the followingmarket clearing conditions in the
home country

Kt ¼ K1t þ K2t ð13Þ

Lt ¼ L1t þ L2t ð14Þ

G D1t ;D2tð Þ ¼ Ct þ It þ
Xi¼2

i¼1

λ
2

Lit−Li
� �2 þ ψb

2
Btþ1−B
� �2 ð15Þ

Eq. (15) implies that the output of the final good covers not only
consumption and investment, but also the labor adjustment cost and
bond adjustment cost. The current account balance over period t is
defined as CAt = Bt + 1 − Bt; thus, using the zero profit condition for
both intermediate goods and final goods (Eqs. (9) and (11)) and the
final good market clearing condition (Eq. (15)), we can rewrite the
budget constraint as

CAt ¼ p1t X1t−D1tð Þ þ p2t X2t−D2tð Þ þ r�Bt ð16Þ

The first two terms on the right hand side describe the economy's
net trade surplus. The last term on the right hand side is the factor pay-
ment (interest income) on thenet foreign asset position. In otherwords,
the equilibrium conditions imply that the country's net addition to its
foreign asset holdings is equal to trade surplus plus the interest income
on the net foreign asset position (which of course is consistent with the
definition of current account).

We are now ready to discuss the substitutability between
intertemporal trade and intra-temporal trade. When the labor market
is frictionless but the bond adjustment is costly (λ = 0, ψb N 0), we
wish to demonstrate that shocks to the economy are absorbed through
changes in the composition of outputs and intra-temporal tradewithout
any adjustment in current account.When the labor adjustment is costly
but the bond market is frictionless (λ N 0, ψb = 0), we will show that
the opposite is true. That is stated as the following proposition.8

Proposition 1. Suppose that the representative agent has perfect
foresight. If labor is freely mobile across sectors but the bond adjustment
is costly, shocks to the economy are absorbed completely through a
change in the composition of outputs and intra-temporal trade without
any adjustment in the current account. If the bond adjustment cost is zero
but labor adjustment is costly, on the other hand, shocks to the economy
are absorbed completely through intertemporal trade without any adjust-
ment in the composition of outputs.

Proof. When λ = 0 and ψb N 0, Eq. (8) implies that w1t = w2t = wt.
Two zero profit conditions in Eq. (9) uniquely determine domestic
factor prices, wt

At
and rt. As pit = pi

∗, by using Eqs. (9) and (12), we must
have wt

At
¼ w�

A� and rt = r∗ so that factor prices in the two countries are
equalized. Note that this holds for any value of At and the discount fac-
tor. Using Eqs. (5) and (6), we then obtain thatBtþ1 ¼ B. In other words,
if there is a shock to either productivity or discount factor, there will be
no change in the amount of bond holding (i.e., no change in the current
account), and all adjustments are carried out by a change in the compo-
sition of outputs.

When ψb = 0 andwith perfect foresight, Eqs. (5) and (6) imply that
Uc′(Ct + 1)(rt + 1 − r∗) = 0. That is true only if rt + 1 = r∗. Using Eqs. (9)
and (12), therefore, we must have w1t

At
¼ w�

A� ¼ w2t
At
. Since λ N 0 and
8 We assume that the consumer has perfect foresight to prove Proposition 1, but main-
tain the DSGE setup in the calibrations.
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w1t = w2t, the two equations in Eq. (8) imply that Lit ¼ Li , which also
imply that Kit ¼ Ki . They have to hold for any value of At and the
discount factor. Thus, if there is a shock to either productivity or
discount factor, there will be no change in the sectoral composition of
outputs. The response to the shock has to take the form of a change in
the current account (i.e., a change in bond holdings).

A few remarks are in order here. First, this proposition is very general.
In particular, it places no restrictions on the utility and production func-
tions other than the standard ones. Second, it shows the substitutability
between intertemporal trade and intra-temporal trade as alternative
means to respond to a shock in the two extreme cases of either no
frictions in the labor market or no frictions in buying and selling inter-
national assets. Third, while we are not able to obtain analytical results
for all combinations of frictions, it is reasonable to conjecture that the
response of an economy to a shock generally involves a combination
of some intertemporal trade and intra-temporal trade. We will use
calibrations below to explore the adjustment mechanisms under differ-
ent combinations of frictions. ■

3. Calibration analysis

Weadopt the following standard functional forms for preference and
technology. The utility function takes the form of U Ctð Þ ¼ Ct

1−γ

1−γ , where γ
is the inverse of the elasticity of inter-temporal substitution. The pro-
duction function for the final good is G D1t ;D2tð Þ ¼ 1

ωω 1−ωð Þ1−ωD
ω
1tD

1−ω
2t ,

where D1 and D2 are intermediate goods 1 and 2, respectively, and ω
and 1 − ω are the shares of intermediate goods 1 and 2 in the final
good production. The production function for intermediate good i is

f i AitLit;Kitð Þ ¼ 1
α
αi
i

1−αið Þ1−αi
Kαi
it AitLitð Þ1−αi ; where ai is the capital share in

producing intermediate good i. We let α1 b α2 so that sector 1 is labor
intensive. The endogenous time discount factor takes the following

form: β eCt

� �
¼ β eCt

C

� �−ψ
exp vtð Þ , where ψ N 0 and vt is a preference

shock. This form is a variant of the discount factor in Choi et al. (2008).
The model is calibrated in a standard way (following Backus et al.

(1992, 1994, 1995), and Kehoe and Perri (2002)). The parameter values
are reported in Table 1. We set the inverse of the elasticity of
intertemporal substitution γ = 2, the steady state discount factor
β = 0.99, which implies that the annual world interest rate will be
4%. We assume equal shares of the two intermediate goods in the final
good production, so ω = 0.5. We set α1 = 0.30 and α2 = 0.42 so that
the economy-wide capital share (α1 + α2)/2 = 0.36. Sector 1 is labor
intensive and sector 2 is capital intensive. We will show later that the
difference in factor intensities across sectors is crucial in driving our
results. Following Schmitt–Grohe and Uribe (2003), the bond adjust-
ment cost coefficient is set to be 0.0007. The value of the parameter
that measures the labor marker friction, λ, will take on several values
to represent different degrees of labor market rigidities: λ = 0, 4 and
20. The different values of λ also reflect different elasticities of labor
supply at the sectoral level. The value of ψ in the endogenous time
discount factor does not affect the steady state but affects the dynamics
of themodel.We setψ = 0.1,which is close to the value chosen by Choi
et al. (2008).
Table 1
Parameter values for the small open economy.

Symbol Definition Value

β Discount factor in steady state 0.99
γ Coefficient of risk aversion 2
α1 Capital share in intermediate good sector 1 0.3
α2 Capital share in intermediate good sector 2 0.42
ω Share of intermediate goods 1 in final good 0.5
ψb Coefficient of bond adjustment cost 0.0007
λ The parameter of labor market friction 0/4/20
ψ The parameter of endogenous discount factor 0.1
3.1. Benchmark results

In this section, we report the impulse responses of the key macro
variables to both temporary and persistent shocks to productivity At

and time preference βt, respectively. While we focus on the dynamics
of the current account, foreign asset position and the level of interna-
tional trade in each intermediate good, we also report the response of
aggregate consumption, capital and labor (both at the aggregate and
sectoral levels).We assume that the economy in period 0 is in the steady
state with zero foreign asset B = 0 and the net trade in each intermedi-
ate sector is zero, that is, NXi = Xi − Di = 0. A shock hits the economy
in period 1. In the following figures, the dynamics of CAt, NXit, and Bt are
reported in terms of their ratios to the steady state GDP, while the other
variables are expressed in terms of percentage changes from the steady
state.

3.1.1. Temporary and persistent productivity shocks
We start with a temporary positive productivity shock. In particular,

the log of A increases by 1% in period 1, and goes back to the steady state
value of A = 1 in period 2 and remains at that value in all subsequent
periods. (In this case, in the standard intertemporal model, there will
be a temporary one-period increase in the current account, to be followed
by a series of diminishing current account deficits. While the one-time
productivity increase has temporarily bumped the output upward, the
sum of consumption and investment does not go up by the same
proportion at the same time. This generates a current account surplus
in the first period following the shock.)

The current account response of our economy is very different
from the standard model if the labor market is completely flexible.
Figs. 1 and 2 report the responses of the economy under a completely
flexible labor market (λ = 0) and a somewhat rigid labor market
(λ = 4), respectively. The horizontal axis represents time,while the ver-
tical axis represents deviations of the variables from the corresponding
steady state values.

With aflexible labormarket (λ = 0), the aggregate consumption (in
row 1 column 1 of Fig. 1) jumps up in period 1 and then gradually
declines to the steady state level (which is similar to the standard
model without HO features). As capital starts to respond to the shock
in period 2, the capital to effective labor ratio, K/AL, drops in period 1
and then gradually increases to steady state level (in row 1, column 2
of Fig. 1). The adjustments of the outputs, capital and labor in the two
sectors are presented in the next six graphs (the last two columns of
row 1 and the four columns in row 2). They essentially follow the stan-
dard Heckscher–Ohlin theory, and are governed by the change in K/AL.
The output X1, capital usage K1, labor usage L1, and the net export NX1
in the labor intensive sector all jump up in the first period and then
gradually decline to the steady state level, while the patterns of produc-
tion and factor usage in the capital intensive sector (sector 2) are essen-
tially mirror images of the labor intensive sector. Importantly, Sector 1's
exports go up in period 1, while Sector 2's imports go up in period 1 by
the same amount (row 3, columns 1 and 2). The net trade for the econ-
omy as a whole remains at zero.

There is a stark difference between the current model and the stan-
dard intertemporal model. Instead of a current account surplus, we do
not observe any adjustment of current account (row 3, column 3 of
Fig. 1). The response to the shock is entirely carried out through a
change in the sectoral composition of intermediate goods production
and trade. The values of savings, investment, current account, and
capital stock in the first four quarters after a temporary productivity
shock are reported in the top panel of Table 2. Because the cost of
moving factors between the two sectors is low relative to the cost of
adjusting the country's external asset position, it is optimal to avoid a
current account adjustment (row 3, column 4 of Fig. 1). The change in
the composition of sectoral output bears the full burden of adjustment,
and produces an increase in the aggregate investment. In a sense, with a
flexible labor market, the current account is determined first, and the
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Fig. 1. Impulse response to a temporary A shock without labor market friction.
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domestic investment moves next to match the change in the savings.
Note that as the shock is temporary, output returns to the steady state
level immediately, but consumption remains above the steady state
level, which implies a dissaving after the first period. To avoid the higher
cost of adjusting the international asset position, the investment also
declines to match the change in savings.

With a relatively rigid labor market (λ = 4), the results are more
similar to the standardmodel. The dynamics of the same set of variables
in this case are presented in Fig. 2. The values of savings, investment,
current account, and capital stock in the first four periods following a
temporary productivity shock are presented in the second panel of
Table 2. The most important consequence of labor market rigidity is
that the domestic factor reallocations and sectoral outputs cannot
respond to the shock as quickly (rows 1 and 2 of Fig. 2) as under a flex-
ible labor market. Due to a now higher cost of adjusting the sectoral
composition quickly, some of the burden of adjustment shifts to a
change in the net foreign asset position. The gradual adjustment of the
composition of the outputs and intermediate goods trade (row 3,
columns 1 and 2 of Fig. 2) implies that the aggregate investment cannot
adjust as much as in the case of a flexible labor market, and the current
account must run a surplus on impact (row 3, column 3, of Fig. 2). In
other words, both intertemporal trade and intra-temporal trade are
utilized to respond to the shock. Of course, the net foreign asset position
rises first and then gradually returns to the new steady state (row 3,
column 4 of Fig. 2).

We now consider a persistent productivity shock. Specifically,
log A increases by 1% in period 1, and follows a law of motion of
log(At + 1) = 0.9log(At) for t ≥ 1. (In the standard model with no
heterogeneity in factor intensity, this would have generated a current
account deficit in the first period. Intuitively, in the standard model,
the persistent productivity increasewould lead to a big enough increase
in investment such that the sum of the increases in consumption and
investment exceeds that of the contemporaneous output.) In our
setup, we see very different results, depending on the degree of labor
market flexibility. If the labor market is flexible, there will be no current
account response. If the labormarket is partially inflexible, wewill see a
combination of a current account deficit and some change in the sectoral
composition. Figs. 3 and 4 trace out the impulse response of the key
variables under a flexible labormarket (λ = 0) and a rigid labormarket
(λ = 4), respectively. The values of savings, investment, and current
account in the initial four periods following a persistent shock are pre-
sented in the lower two panels of Table 2. We find that the responses
of the economy are qualitatively the same as those after a transitory
shock in Figs. 1 and 2, except that now the current account runs a deficit
at the beginning if the labormarket is rigid. In the case of a flexible labor
market, while both consumption and investment go up in response to
the positive productivity shock, the investment does not need to go
up by as much with a proper corresponding adjustment of the sectoral
composition.

To summarize, the current model with a rigid labor market gener-
ates qualitatively similar predictions as the standard model. In contrast,
the current model with a flexible labor market produces dramatically
different results from the standard model in that the current account
no longer responds to productivity shocks.

3.1.2. Temporary and persistent shocks to time preference
Consider a one-period negative shock to the time preference. In

particular, β declines by 10% in period 1, and goes back to the steady
state value β = 0.99 in period 2. A decrease in β in period 1 means
that the representative household has become less patient and would
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Fig. 2. Impulse response to a temporary A shock with labor market friction.
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like to consume more in period 1. In the standard model, to finance
more current consumption, the economy would borrow and run a
current account deficit. In our model, both external and internal adjust-
ments could be used to respond to the shock. Proposition 1 states that, if
the labor market is completely flexible, a change in the sectoral compo-
sition of output and a corresponding change in the composition of intra-
temporal trade would be sufficient to accommodate the shock with no
need for a change in the current account. To see this numerically,
Table 2
Comparing savings and investments responses to shocks. Main messages: (a) The
predictions from a two-sector model with a rigid labor market resemble those of the
standard one-sectormodel. (b)With a flexible labormarket, no current account responses
to either shock.

Shock Labor market Variables Q1 Q2 Q3 Q4

Temporary Flexible S 0.0310 −0.0016 −0.0015 −0.0014
I 0.0310 −0.0016 −0.0015 −0.0014
CA 0 0 0 0
K 0.0310 0.0294 0.0279 0.0265

Rigid S 0.0310 −0.0016 −0.0015 −0.0014
I 0.0302 −0.0015 −0.0015 −0.0014
CA 0.0009 0.0001 0.0000 0.0000
K 0.0302 0.0287 0.0272 0.0258

Persistent Flexible S 0.0150 0.0127 0.0108 0.0090
I 0.0150 0.0127 0.0108 0.0090
CA 0 0 0
K 0.0150 0.0277 0.0385 0.0475

Rigid S 0.0157 0.0133 0.0112 0.0094
I 0.0624 0.0082 0.0067 0.0053
CA −0.0467 0.0051 0.0045 0.0041
K 0.0624 0.0706 0.0773 0.0836

Note: All the values represent level deviations from steady state.
Fig. A1 depicts how various variables in the economy respond to this
shock under a flexible labor market (λ = 0).9 As expected, while
consumption jumps in the first period, there is no movement in either
the current account or the net foreign asset holdings.

All the actions take place through a realignment of sectoral output
and sectoral exports and imports. To be more concrete, the temporal
decrease in patience causes the representative household to reduce K
in period 1, leading to a decline in K/AL in period 1which recovers grad-
ually in subsequent periods toward the new steady state. In response to
the trajectory of the economy-wide K/AL, capital and labor shift out of
the capital intensive sector into the labor intensive sector. Correspond-
ingly, both domestic output and the net export of the labor intensive
sector jump in period 1 and return gradually to the new steady state
(which is still higher than the old steady state). The domestic output
of the capital intensive sector drops in period 1 and then converges
gradually to the new steady state, while imports of the capital intensive
intermediate good jump in period 1 and then converge gradually to the
new steady state. It is important to note that, throughout the adjust-
ment process, the absolute amounts of the change in net exports in
the two intermediate goods exactly cancel each other out, so that
there is no change in economy-wide net exports (and therefore no
change in the country's net foreign asset holdings).

In the case of a relatively rigid labor market (λ = 4), our discussion
in the previous section suggests that the economy's response may
involve a combination of intertemporal and intra-temporal trade.
Fig. A2 presents adjustments in various key variables to this shock. As
expected, while some of the adjustments take place through a change
9 To save space, we relegate all figures in the case of β shocks to the Appendices.
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Fig. 3. Impulse response to a persistent A shock without labor market friction.
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in the sectoral composition of output and intra-temporal trade, the
economy nonetheless runs a current account deficit at the beginning
(and pays back the debt gradually in future periods).

We now turn to a persistent shock to the time preference. In partic-
ular, we assume that β falls from the steady state value of 0.99 by 10% in
period 1, but follows anAR(1) process of β̂tþ1 ¼ 0:4β̂t for all subsequent
periods t ≥ 1. Fig. A3 traces out the dynamics of the key variables in
response to this shock when the labor market is fully flexible. The pat-
terns for all variables are qualitatively similar to those in Fig. A1. Because
the persistent shock represents a bigger shock on a cumulative basis, the
magnitude of the sectoral adjustments in capital and labor reallocation
and in output is also bigger than in the case of a temporary shock. The
most important feature of Fig. A3 that we would like to highlight is a
conspicuous absence of any movement in either the current account
or the foreign asset position.

Fig. A4 traces out the response patterns of the key variables to the
same persistent shock when the labor market is somewhat rigid
(λ = 4). The patterns are now different from Fig. A3 but qualitatively
similar to those in Fig. A2, except that themagnitude of the adjustments
tends to be larger in response to a persistent shock. As expected, with
labor market frictions, a combination of current account adjustment
and sectoral output adjustment takes place.

3.2. Varying labor market frictions

In the previous subsection, we chose two particular values of labor
market frictions (λ = 0 and 4). Now, we wish to systematically vary
the value of λ from 0 to 20 and study how the response patterns of
the economy vary accordingly. Obviously, if we were to replicate the
previous set of graphs, we would have had too many of them. Instead,
we report only the responses of three variables: (a) the total trade
volume, (b), the importance of current account movement relative to
the total trade volume, and (c) the speed of adjustment of the current
account toward the steady state. By tracing out how each of them
responds to a common shock as a function of λ, we aim to capture
how the composition of intra-temporal and intertemporal trade
depends on the extent of domestic labor market frictions.

We report the results under persistent productivity shocks in Fig. 5.
For each value of λ from zero to 20, we compute the average value of the
total trade volume |NX1| + |NX2| (the sum of exports and imports) over
thefirst 8 quarters. The results are presented in the top graph in Column
1 of Fig. 5. It is clear that as the labor market becomes less flexible, the
total trade volume becomes progressively smaller.

We next compute the ratio of the average current account in abso-
lute value over the first 8 quarters to the average total trade volume
over the same period. The results are presented in the top graph in
Column2 of Fig. 5.When λ = 0 (the case of a frictionless labormarket),
the current account is not used to respond to the productivity shock,
and the ratio of the current account to the total trade volume is zero.
As the labor market becomes less flexible, the proportion of the adjust-
ment that has to go through the current account rises. In other words,
the economy's response to the productivity shock would depend pro-
gressively more on the intertemporal trade channel and less on the
intra-temporal trade channel. As a result, the ratio of the current
account to the total trade volume rises.

Third, we wish to investigate the speed of current account adjust-
ment toward the steady state as a function of λ. To do so, we set a
threshold for distance from the steady state for Bt/GDP as 0.01. If the
absolute value of Bt/GDP is smaller than the threshold, we say that the
foreign asset position has converged to the steady state level (or it is
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within “striking distance” from the steady state). If it takes longer for an
economy to reach the threshold cold, we label its current account
adjustment as slower. The results are presented in the bottom graph
in column 1 of Fig. 5. Generally speaking, the more rigid the labor mar-
ket, the longer it takes for the economy to converge towards the steady
state.

We next study how the response patterns to a persistent shock to
the time preference vary by labor market frictions. The trajectories of
the average total trade volume, the ratio of the current account to the
total trade volume, and the required number of quarters it takes for
the foreign asset position to be smaller than the threshold are presented
in the three graphs in Fig. A5. It is obvious that the three graphs are
qualitatively the same as their counterparts in Fig. 5.

We have also examined the response patterns to a temporary shock
to productivity and to a temporary shock to time preference. Qualita-
tively, the exact same relationship between these three variables and
λ are observed. We do not report the graphs to save space.

3.3. Sectoral heterogeneity in factor intensities

The key departure of our model from the classic intertemporal trade
model is the presence of multiple tradable sectors with different factor
intensities. Here we verify that when the capital labor ratio in the two
sectors becomes more similar, our model will also behave more similar
to the classic one-sector intertemporal trade model in which all adjust-
ments to a shock take place exclusively through the current account.

We first consider a persistent shock to productivity A. We keep
λ = 4 and hold the aggregate capital share at (α1 + α2)/2 = 0.36.
The last graphof Fig. 5 traces out the ratio of the average current account
in absolute value over the first 8 quarters to the average total trade
volumes over the same period on the vertical axis. The horizontal axis
traces the difference in the capital shares in output between the two
sectors (while holding the economy-wide capital/labor ratio constant).
As expected, as the capital shares become more similar in the two
sectors (moving from the right to the left on the horizontal axis), the
importance of current account adjustment relative to the total trade
volume also rises.

We next consider a persistent shock to time preference (while keep-
ing λ = 4 and holding the aggregate capital share at (α1 + α2)/
2 = 0.36). The last graph of Fig. A5 traces out the relationship between
the ratio of current account to total trade volume and the difference in
capital share between the capital-intensive and the labor-intensive
sectors. Again, as the factor intensity becomes more similar in the two
sectors (moving from the right to the left on the horizontal axis), the
relative importance of current account adjustment also rises.

4. Some empirical evidence

Motivated by the theoretical analysis, we look at some cross-country
evidence on the relationship between domestic labor market rigidity
and current account dynamics.

An economy is potentially subject tomany shocks at a given point in
time, most of which are notmeasured and recorded systematically. One
handicap we face is that we do not have systematic measures of all the
shocks for each country. In the absence of an exhaustive catalog of all
the relevant shocks, we shall assume that the distribution of the shocks
is similar across countries over a long enough time period (once we
condition on a country's volatility of output and price level). Under this
assumption, we investigate three questions. First, does the country-
level volatility of goods trade depend on a country's labor market
rigidity? Second, does the country-level volatility of current account
relative to the volatility of total trade volume depend on a country's
labor market rigidity? Third, does labor market rigidity slow down
the convergence of an economy's current account to its long-run
equilibrium?
Our theory implies that the answers to all three questions are yes. In
particular, greater labor market rigidity tends to elevate the relative use
of current account in an economy's adjustment process in response to a
shock. If the distribution of shocks is similar across countries over a
period of time, those economies with a relatively more rigid labor mar-
ket should exhibit a lower volatility of total trade volume but a higher
volatility of current account relative to total trade volume.

Our theory also implies that the speed of current account adjustment
tends to be lower in economies with a relatively rigid labor market. In
addition, while the existing empirical literature finds cross-country
differences in the speed of current account convergence, it does not
provide an explanation, nor does it link them to observable country
characteristics. Our theory can be thought of as a micro-foundation for
heterogeneity in the convergence speed and predicts that domestic
labor market flexibility is a source of the heterogeneity.

Note that the empirical work focuses on the links between domestic
labor market flexibility and current account adjustment patterns. We
deliberately do not report results involving domestic financial market
development. While we could model frictions in the domestic capital
market in an analogous way as those in the domestic labor market,
their effects on current account adjustments are different. In particular,
unlike labor market frictions, an increase in frictions in the domestic
capital market tends to directly raise frictions in accumulating and
decumulating foreign assets. Since the two frictions have an opposite
effect on the current account response, this implies that the net effect
of the current account response to a given increase in domestic capital
market is ambiguous. More details on this point can be found in
Appendix 6.2. (When we include proxies for domestic financial devel-
opment or credit market constraints, the coefficients are often insignif-
icant or unstable. For this reason, we choose not to report these results
to keep the tables relatively clean.)

4.1. Preliminary: Labor market rigidity and trade structure flexibility

Before we investigate the three questions, we first examinewhether
domestic labor market rigidity affects the churning of a country's trade
structure (i.e., the average change in the composition of exports and
imports over time). Our theory can work only if a more flexible labor
market can translate into more flexible production and trade structures
when a shock hits the economy.

Absent a satisfactory way to compute the churning of capital/labor
ratio in exports and imports, we compute the degree of churning for
exports and imports country by country, using most disaggregated
data available from the United Nations' Comtrade database at the HS 6
digit level.

To be precise, let sX(j,h,t) = the share of product h in country j's
exports in year t, and sM(j,h,t) = the share of product h in country j's
imports in year t. Then the Trade Structure Churning Index for country
j, or Churning(j) for short, is defined by

Churning jð Þ ¼ 1
T

XT
t¼1

X
h

sX j;h; tð Þ−sX j;h; t−2ð Þj þ jsM j;h; tð Þ−sM j;h; t−2ð Þjj �½

where t = 1996, 1998, 2000, 2002, and 2004, and T = 5. The churning
index is bounded between zero (no change in trade structure) and 2
(maximum possible change). The value of the trade structure churning
index is reported in Column 3 of Table A1. Since agriculture, dairy
farming, and fishery activities (agriculture for short) are generally diffi-
cult to switch in and out of, we have also computed a churning index
excluding these activities and reported it in Column 4 of Table A1.

The index for labor market rigidities comes from the World Bank
Investment Climate Assessment (ICA) based on an enterprise survey
conducted by theWorld Bank in 2003.10 Specifically, it is the proportion

http://iresearch.worldbank.org/InvestmentClimate)
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of managers/survey respondents in a country who report labor regula-
tion as a major business constraint. (Out of 18 categories listed on the
questionnaire, including quality of infrastructure, macroeconomic
instability, tax rate, tax administration, corruption, and crime, each
respondent can report multiple categories as major constraints.) This
measure of labor market rigidity is preferable to simply coding the
labormarket regulations on the book, since the strength of enforcement
varies widely across countries. A strong law that is not well enforced is
not as binding for firms as a weaker regulation that is strictly enforced.
Since survey responses presumably take enforcement into account, the
ICA index can be regarded as a de factomeasure of labormarket rigidity.
The labor market rigidity index is presented in Column 5 of Table A1.

A scatter plot of the trade structure churning index (for all sectors)
against the labor market rigidity index is reported in Fig. 6. A negative
association between the two is evident: countries with a more rigid
labor market have a lower degree of churning of their trade structures.
With a t-statistic of −1.75, the slope coefficient is statistically different
from zero at the 10% level. Brazil is an apparent outlier on the lower
right part of the graph. If one removes Brazil, the new slope coefficient
is still negative; but with a t-statistic of −1.60, it is only different from
zero at the 15% level. If we remove agriculture, dairy, and fishery activ-
ities from the computation of the trade churning index, the new scatter
plot is presented in Fig. 7. The negative slope coefficient is more signif-
icant (at the 1% level with a t-statistic at −2.11) than in Fig. 6. After
removing Brazil, the slope coefficient is still negative and significant at
the 10% level (with a t-statistic at−1.94). To summarize, the data sug-
gest that domestic labor market rigidity is negatively associated with
the speed of turnover of an economy's trade structure.

This result is after all not surprising: one would think that impedi-
ments to labor reallocation should necessarily slowdown the adjustment
in the trade structure. Figs. 6 and 7 can also be read as a confirmation
that the measure of labor market rigidity captures useful information
about the actual operation of the labor markets in these economies.
4.2. Labor market rigidity and current account adjustment speed

We now turn to evidence on the speed of current account adjust-
ment. Based on the third graph in both Fig. 5 and A, our theory predicts
that, after either a shock to productivity or a shock to time preference, it
takes longer for an economy's foreign asset holdings to reach within a
threshold from the steady state equilibrium if the domestic labor
market is more rigid. If the underlying distribution of shocks is similar
across countries, we interpret the prediction as implying that the
speedof convergence of the current account increaseswith theflexibility
of domestic labor market.
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Fig. 6. Trade structure churning vs labor market rigidity, all sectors. The slope coefficient
(standard error) = −0.009 (0.005), t = −1.75. Excluding Brazil, the slope coefficient
(standard error) = −0.010 (0.006), t = −1.60.
Before we present our empirical results, we first make a note of the
existing empirical literature in open-economy macroeconomics that
estimates the speed of convergence of the current account towards
long-run equilibrium (Freund andWarnock, 2005; Clarida et al., 2005).
Many studies find heterogeneous speeds of convergence across coun-
tries but provide no theoretical foundation. Our theory can be regarded
as a possible microfoundation for such estimations – the heterogeneity
in labor market institutions is a source of heterogeneity in the current
account adjustment patterns.

Our own empirical work follows a two-step procedure. In step one,
for every country in the sample, we estimate the speed of convergence
of the current account-to-GDP ratio towards the steady state. This
estimation applies the standard specification in the literature and
utilizes the time series information country by country. In step two,
we relate the speed of convergence to a country's degree of labormarket
rigidity. This step is done for a cross section of countries.We explain the
two steps in turn. (Note that we could, in principle, combine the two
steps, which might improve the efficiency of the estimation but at a
cost of introducing possible biases due to potential heterogeneity in
the steady state current accounts across countries. Since we do not
have a power problem, we choose to sacrifice some efficiency in order
to minimize possible biases.)

4.2.1. Estimating the speed of convergence for current account
Let x(j,t) be country j's ratio of current account to GDP in time t, or,

x(j,t) = ca(j,t)/gdp(j,t). Using Δ to denote the first difference of a
variable, we estimate

Δx j; tð Þ ¼ α jð Þ þ β jð Þx j; t−1ð Þ þ e j; tð Þ ð17Þ

for the period 1980–2005. Under the null hypothesis that the current
account as a share of GDP does not converge, β(j) = 0. Under the alter-
native hypothesis that the ratio of current account toGDP converges to a
long-run steady state, β(j) is negative (and smaller than one in absolute
value). The greater is β(j) in absolute value, the faster is the speed of
convergence. Note that this specification does not impose the constraint
that the long-run value of the current account-to-GDP ratio should be
zero. The country-specific long-run value in this specification is given
by − α(j)/β(j). The idea that different countries may have different
long-run values is consistent with Kraay and Ventura (2000).

Our theory focuses on the case of a small open economy. A large
country's current account could behave systematically differently
since foreign labor market flexibility can also affect it. In the empirical
tests, we exclude large economies, defined as those whose GDP
accounts for more than 5% of world GDP in 2005. Consequently, the
United States, Japan and Germany are excluded from the sample.
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The estimation is done at both quarterly and annual frequencies.
Data on current account and GDP come from the IMF's International
Financial Statistics database. Potential serial correlation in the error
term is mopped up by higher orders of the lags of the dependent vari-
able (we will later consider a non-linear specification that allows for
faster convergence when the current account is sufficiently far away
from its long-run equilibrium level). We now turn to the second step
of our empirical design, namely, relating the estimated speed of current
account convergence to labor market rigidity.

4.2.2. Relating the adjustment speed of current account to labor market
rigidity

Let R(j) be an index of country j's rigidity of labor market. We relate
a country's speed of current account adjustment to its labor market
rigidity as follows:

β jð Þ ¼ cþ γR jð Þ þ u jð Þ ð18Þ

Under the null hypothesis that current account adjustment is not
related to labormarket rigidity, γ = 0.Under the alternative hypothesis
that a more rigid labor market leads to a slower adjustment in current
account, γ N 0 (recall that β(j)s are non-positive).

We now turn to the basic results from estimating Eq. (18). As a first
step, we estimate the speed of current account convergence country by
country using quarterly data on the ratio of current account-to-GDP.
There are 30 countries for which we simultaneously have quarterly
current account data and a measure of labor market rigidity. These
regression results are not reported to save space. As a second step, we
implement the simplest possible bivariate linear regression exploring
any linkage between a country's speed of current account convergence
and its labor market rigidity. The result is reported in Column 2 of
Table 3. The slope coefficient is 1.06 and statistically significant. This is
consistent with the notion that the current account convergence is
systematically slower in countries with a more rigid labor market.

The convergence speed for the current account could be affected by
factors other than labor market rigidity. Unfortunately, the literature
does not providemuch guidance on this, andmost empirical estimation
on current account convergence uses only univariate time series. Since a
Table 3
Labor market rigidity and convergence speed of CA/GDP (with convergence speed estimated w

b1Q b1Q b1

Labor market rigidity 1.063 1.174 1
(0.536)* (0.615)* (0.

Exchange rate: crawling peg −0.173 −0
(0.20) (0.

Exchange rate: managed float −0.206 −0
(0.25) (0.

Exchange rate: float (dropped) (dr
Exchange rate: free falling −0.257 −0

(0.21) (0.
Exchange rate: dual market −0.182 −0

(0.41) (0.
Exchange rate: managed float, float,
free falling or dual market

Exchange rate: float

Exchange rate: intermediate

Log GDP/capita [10,000US$] 0
(0.

Constant −0.57 −0.405 −0
(0.090)* (0.179)* (0.

Observations 30 30 30
R-squared 0.12 0.18 0

Standard errors in parentheses, * significant at 10%.
The dependent variable is a country-specific regression coefficient for an AR process with l
equilibrium.
The exchange rate regime classifications used in columns 2–3 and 4–5 are based onReinhart and
rate classifications in column 6–7 are based on Levy-Yeyati and Sturzenegger (2005).
key benefit of a flexible exchange rate regime is supposed to provide a
country with better insulation from external shocks, one might think
that exchange rate regime matters for the speed of adjustment. It is
well recognized that a country's self-declared (de jure) exchange rate
regime does not often describe its actual behavior well. We therefore
add a de facto exchange rate regime classification a la Reinhart and
Rogoff (2004). Specifically, a country in a given time period is classified
into one of six regimes: a peg to a foreign currency, a crawling peg, a
managed float, a float, free falling, and dual exchange rates. Since our
regression is a cross section, we assign an exchange rate regime classifi-
cation to a country if it spends a majority of the time in that regime
during the sample period. The regression result is reported in Column 3
of Table 3. It turns out that the exchange rate regime designations are
not statistically significant. This result is consistent with Chinn and
Wei (2013). Of more importance to us, the coefficient on labor market
rigidity is basically unchanged (with a point estimate of 1.17 and still
being statistically significant).

In addition, onemight think that the level of economic development
(or the quality of public institutions) can affect the speed of adjustment.
So we also include per capita GDP (in logarithm) as a control variable.
The result is reported in Column 4. It turns out that the level of develop-
ment does not play a significant role in the current account adjustment
either.

We have tried other variations: merging various flexible exchange
rate regimes into one, using an alternativemeasure of de facto exchange
rate classification a la Levy-Yeyati and Sturzenegger (2003). These
results are reported in the last four columns of Table 3. In all these
cases, the coefficient on labor market rigidity remains positive and
statistically significant at the 10% level. This suggests that the pattern
that a more rigid labor market is associated with a slower current
account adjustment is robust.

The results so far use quarterly data. However, because annual data
on current account/GDP ratio have fewer missing observations than
quarterly data, we can work with a larger set of countries. Table 4
reports a set of regressions that relate the current account adjustment
parameters estimated by using annual data with labor market rigidity.
The same pattern emerges: a more rigid labor market is associated
with a systematically slower speed of current account adjustment.
ith quarterly data).

Q b1Q b1Q b1Q b1Q

.16 1.214 1.192 1.108 1.077
621)* (0.562)* (0.566)* (0.575)* (0.585)*
.217 −0.173 −0.219
21) (0.19) (0.20)
.212
25)
opped)
.239
21)
.177
41)

−0.24 −0.229
(0.19) (0.19)

−0.184 −0.153
(0.14) (0.15)

0.004 0.041
(0.18) (0.20)

.109 0.112 0.071
14) (0.13) (0.13)
.437 −0.408 −0.441 −0.491 −0.54
185)* (0.171)* (0.177)* (0.111)* (0.144)*

30 30 30 30
.2 0.17 0.2 0.2 0.21

ags that characterizes the speed of convergence of the current account to its long-run

Rogoff (2004). In columns 4–5, their last three classifications are combined. The exchange



Table 4
Labor market rigidity and convergence speed of CA/GDP (with convergence speed estimated with annual data).

b1A b1A b1A b1A b1A b1A b1A

Labor market rigidity 1.012 1.228 1.258 1.133 1.151 0.969 1.031
(0.350)* (0.407)* (0.396)* (0.381)* (0.371)* (0.383)* (0.367)*

Exchange rate: crawling peg 0.063 0.024 0.056 0.015
(0.11) (0.11) (0.11) (0.11)

Exchange rate: managed float −0.048 −0.036
(0.12) (0.12)

Exchange rate: float (dropped) (dropped)
Exchange rate: free falling −0.115 −0.096

(0.12) (0.12)
Exchange rate: dual market −0.235 −0.245

(0.29) (0.28)
Exchange rate: managed float, float,
free falling or dual market

−0.061 −0.037
(0.11) (0.11)

Exchange rate: float −0.028 −0.003
(0.08) (0.08)

Exchange rate: intermediate 0.043 0.07
(0.12) (0.11)

Log GDP/capita [10,000US$] 0.155 0.162 0.184
(0.086)* (0.086)* (0.081)*

Constant −0.689 −0.7 −0.747 −0.692 −0.745 −0.678 −0.76
(0.059)* (0.092)* (0.093)* (0.096)* (0.097)* (0.070)* (0.076)*

Observations 49 47 47 47 47 47 47
R-squared 0.15 0.21 0.27 0.18 0.25 0.16 0.25

Standard errors in parentheses, * significant at 10%.
The dependent variable is a country-specific regression coefficient for an AR process with lags that characterizes the speed of convergence of the current account to its long-run
equilibrium.
The exchange rate regime classifications used in columns 2–3 and 4–5 are based onReinhart and Rogoff (2004). In columns 4–5, their last three classifications are combined. The exchange
rate classifications in columns 6–7 are based on Levy-Yeyati and Sturzenegger (2005).
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Now, however, the coefficient on per capita GDP is significant as well:
the current account adjusts faster in poorer countries on average. The
coefficients on the exchange rate regime classifiers are still insignificant,
though the negative sign on various flexible regime dummies is consis-
tent with the notion that current account adjusts faster in countries
with a flexible exchange rate regime. To check if this result is driven
by any outlier, Fig. 8 plots the estimates ofβ(j) (speed of current account
convergence) against R(j) (labor market rigidity). The figure suggests a
robustly positive relationship that is unlikely to be driven by one or two
outliers.
4.2.3. Non-linear TAR model
As Freund andWarnock (2005) and Clarida et al. (2005) suggest, the

speed of current account adjustment is likely to be non-linear, with
faster adjustment for larger initial deviations from the long-run
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Fig. 8. Convergence speed of CA/GDP vs labor market rigidity (based on Column 1 of
Table 3; convergence speed estimated with annual data). The slope coefficient (standard
error) = 1.012 (0.350), t = 2.90.
equilibrium. To take this into account, we now estimate the speed of
current account adjustment by a threshold autoregressive (or TAR)
model.

The TARmodel allows the CA/GDP ratio to follow a unit-root process
(i.e., no convergence) if its value stays within a certain range but reverts
to its long-run equilibrium when the CA/GDP ratio exceeds some
threshold values. To be more specific, the CA/GDP ratio in the TAR
model is assumed to come from the following data generating process,

Δx j; tð Þ ¼ α1 jð Þ þ β jð Þx j; t−1ð Þ þ e j; tð Þ if jx j; t−1ð ÞjNϕ jð Þ

¼ α2 jð Þ þ e j; tð Þ otherwise
ð19Þ

where α1(j), α2(j), β(j), and ϕ(j) are parameters to be estimated (for
every country j in the sample). In practice, the estimation is done in
sequence. The value ofϕ(j) is determined by a grid search. If transaction
costs or other factors create a zone of non-converging current account,
the TAR model provides a more powerful way to detect global station-
arity than the linear AR specification – even if the true behavior of
CA/GDP does not conform to the TAR specification.

Estimation of these models can be done via maximum likelihood or
sequential conditional least squares. Procedurally, we estimate the
pooled model using the fixed effects panel estimator by performing a
grid search over possible values of ϕ. Starting with an initial value of ϕ
at 0.003, the search adds 0.003 in each successive round until ϕ reaches
the 75th fractile of the distribution of x(j, t − 1).

After we obtain estimates of β(j) from a TAR model country by
country, we again connect them with the countries' level of labor
market rigidity. The results are presented in Tables A2 and A3 (when
the convergence speeds for CA/GDP are estimated with quarterly and
annual data, respectively). The coefficients on the measure of labor
market rigidity are positive in all specifications and statistically signifi-
cant at the 10% level in 13 out of 14 cases. This again confirms the notion
that more labor market rigidity is associated with slower convergence
for CA/GDP to its long-run equilibrium. In Table A3, there is some
evidence that the convergence is faster for countries with a flexible
exchange rate regime, or a lower level of income.
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4.3. Volatility of current account-to-total trade ratio

Our theory (the first and the second graphs in Fig. 5) predicts that an
economy relies less on gross trade and more on current account to
respond to shocks if its domestic labor market is more rigid. Under the
assumption that the distribution of the underlying shocks is the same
across countries, we should observe a negative relationship between
the volatility of the gross trade volume and labor market rigidity, and
a positive relationship between the volatility of the current account
relative to the gross trade volume and labor market rigidity.

In this subsection, we compute these volatilitymeasures, country by
country, using the time series over the period 1980–2005. We then
regress them on the measure of labor market rigidity, plus control
variables. To be precise, let std(j)1 = standard deviation of total trade
for country j, std(j)2 = standard deviation of CA/total trade for country
j, R(j) be its labor market rigidity, and Z(j) be a vector of other controls,
then the specifications are:

std jð Þ1 ¼ c1 þ γ1R jð Þ þ Z jð Þη1 þ ε1 jð Þ ð20Þ

std jð Þ2 ¼ c2 þ γ2R jð Þ þ Z jð Þη2 þ ε2 jð Þ ð21Þ

The proposition that a country with a more rigid labor market tends
to rely more on its current account (relative to total trade) to adjust to
shocks is interpreted as implying γ1 b 0 and γ2 N 0. Since both real
and nominal shocks could affect CA and total trade directly, we include
the standard deviation of log CPI and standard deviation of log GDP
(scaled by the mean of log GDP) as control variables. In addition, we
allow exchange rate regimes to have a direct effect on the variabilities
of total trade and the CA/total trade ratio.

The regression results for the standard deviations of total trade
and CA/total trade are presented in the first four columns of Tables 5
and 6, respectively. The estimates for γ1 andγ2 are consistently negative
Table 5
Labor rigidity and standard deviation of (total trade/GDP).

All observations

Independent variables (1) (2)

Labor market rigidity −0.325** −0.495**
(0.154) (0.196)

Exchange rate: crawling peg 3.032
(3.856)

Exchange rate: managed float −1.344
(4.144)

Exchange rate: float −1.704
(10.310)

Exchange rate: free falling 6.644
(4.602)

Exchange rate: dual market 25.25
(16.870)

Exchange rate: managed float, float, free falling or dual market

Exchange rate: intermediate

Exchange rate: float

sd(lnCPI) −0.471 −1.571
(0.741) (0.959)

sd(lnGDP)/mean(lnGDP) 4.064 7.335
(21.370) (22.430)

Constant 21.95*** 23.22***
(2.703) (4.235)

Observations 51 51
R-squared 0.129 0.21

Standard errors in parentheses, ** significant at 5%, *** significant at 1%.
The dependent variable is the country-specific standard deviation of (Import + Export)/GDP fo
The exchange rate regime classifications used in columns 2–3 and 6–7 are based on Reinhart an
rate classification in columns 4 and 8 are based on Levy-Yeyati and Sturzenegger (2002).
sd(lnCPI) is the standard deviation of the natural log of the Consumer Price Index and sd(lnGDP
the natural log of GDP for each country over the period from 1980 to 2005.
and positive, respectively, and statistically significant at the 10% level.
The estimates are consistent with the interpretation that labor market
rigidity affects a country's relative reliance on its current account for
adjustments to shocks.

A scatter plot of std(j)1 against R(j) suggests that Brazil, Guyana, and
Malaysiamay be outliers (not reported to save space).We exclude these
three countries and redo the regressions. The results are presented in
the last four columns of Table 5. The negative and statistically significant
association between the variability of total trade and labor market
rigidity remains. For std(j)2, a scatter plot suggests that Brazil and
Nicaragua may be outliers (not reported). We exclude these two coun-
tries and redo the regressions. The results are presented in the last four
columns of Table 6. With this modification, the positive and statistically
significant association between the variability of the CA/total trade ratio
and labor market rigidity appears to be robust to excluding possible
outliers.

Taking together the various pieces of evidence, the data suggest that
a country's current account adjustment and trade structure adjustment
are closely linked to its labor market flexibility in a way that is consis-
tent with the model in this paper.

5. Conclusion

This paper proposes a new theory of current account adjustment
that incorporates a Heckscher–Ohlin structure into a dynamic general
equilibrium model. The integration of trade and macroeconomic theo-
ries generates new insight on the connection between intertemporal
and intra-temporal trades. In particular, in our framework, an
economy's response to a shock generally involves a combination of a
change in the composition of output and a change in the current
account, with the relative importance of the two channels determined
by the degree of domestic labor market flexibility. In the extreme case
when labor is completely flexible, any shock can be accommodated by
Excluding BRA & GUY & MYS

(3) (4) (5) (6) (7) (8)

−0.329** −0.352** −0.435*** −0.462*** −0.440** −0.438**
(0.157) (0.162) (0.158) (0.168) (0.163) (0.167)

2.207 0.829 0.608
(3.861) (3.352) (3.294)

−1.149
(3.543)
−1.333
(8.812)

2.652
(4.145)
(dropped)

1.833 0.183
(3.645) (3.076)

−4.63 −2.475
(4.468) (3.773)
−2.274 −0.231
(3.348) (2.842)

−0.518 −0.237 −0.429 −0.745 −0.442 −0.352
(0.766) (0.811) (0.741) (0.847) (0.767) (0.796)

7.672 6.628 6.072 7.159 6.727 6.569
(22.570) (22.300) (17.800) (19.180) (18.850) (18.700)
20.37*** 23.30*** 21.81*** 22.08*** 21.58*** 22.10***
(3.822) (3.160) (2.763) (3.631) (3.538) (3.221)
51 49 48 48 48 46
0.136 0.149 0.159 0.177 0.16 0.161

r the period from 1980 to 2005 (or all years for which data is available within this period).
d Rogoff (2004). In columns 3 and 7, their last 3 classifications are combined. The exchange

)/mean(lnGDP) is the standard deviation of the natural log of GDP divided by themean of



Table 6
Labor rigidity and standard deviation of (CA/total trade).

All obs All obs All obs All obs Excl. BRA & NIC Excl. BRA & NIC Excl. BRA & NIC Excl. BRA & NIC

Labor market rigidity 13.712 15.745 12.176 12.509 14.518 15.151 12.93 13.39
(6.511)* (7.403)* (6.565)* (6.795)* (6.215)* (7.170)* (6.421)* (6.312)*

Exchange rate: crawling peg 6.433 7.068 8.015 7.478
(9.83) (10.01) (9.29) (9.51)

Exchange rate: managed float 6.111 6.691
(10.98) (10.48)

Exchange rate: float 31.874 28.188
(17.144)* (16.090)*

Exchange rate: free falling 14.226 5.148
(16.35) (15.92)

Exchange rate: dual market −0.282 2.106
(23.12) (21.66)

Exchange rate: managed float, float,
free falling or dual market

14.701 8.405
(10.10) (10.16)

Exchange rate: float 1.746 −0.668
(7.56) (6.92)

Exchange rate: intermediate 1.653 13.815
(11.54) (11.48)

sd(lnCPI) 9.551 9.944 9.475 9.665 −4.038 −3.484 −3.271 −6.571
(1.943)* (2.083)* (1.934)* (2.097)* (5.18) (5.68) (5.50) (5.69)

sd(lnGDP)/mean(lnGDP) −125.662 −181.012 −168.784 −125.979 218.668 222.032 178.874 289.532
(84.62) (134.70) (91.116)* (91.36) (143.98) (201.53) (169.61) (158.596)*

Constant 44.657 38.278 37.781 43.566 40.204 32.043 35.26 38.064
(6.065)* (8.855)* (8.623)* (6.792)* (6.377)* (8.898)* (8.464)* (6.901)*

Observations 42 41 41 41 40 39 39 39
R-squared 0.46 0.53 0.5 0.47 0.19 0.26 0.2 0.22

Standard errors in parentheses, * significant at 10%.
The dependent variable is the country-specific standard deviation of current account/trade for the period from 1980 to 2005 (or all years for which data is available within this period).
The exchange rate regime classifications used in columns 2–3 and 6–7 are based on Reinhart and Rogoff (2004). In columns 3 and 7, their last three classifications are combined. The
exchange rate classifications in columns 4 and 8 are based on Levy-Yeyati and Sturzenegger (2005).
sd(lnCPI) is the standard deviation of the natural log of the Consumer Price Index and sd(lnGDP)/mean(lnGDP) is the standard deviation of the natural log of GDP divided by themean of
the natural log of GDP for each country over the period from 1980 to 2005.
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a change in the composition of output (andgoods trade)with no change
in the current account. A relativelymore rigid labor market slows down
the speed of convergence by the current account to its steady state
equilibrium.

Three pieces of empirical evidence are presented. First, a rigid labor
market makes an economy less nimble and more likely to experience
a low churning of its trade structure. Second, a higher rigidity of the
labor market reduces the speed of convergence of the current account.
Third, a country with a rigid labor market is likely to exhibit a lower
variance of total trade, but higher variance of the current account rela-
tive to total trade. These patterns are consistent with the theory's
predictions.

With our new framework, many topics in standard open-economy
macroeconomics, such as the role of fiscal policy, non-tradable sector,
and asymmetric information, could be revisited. It will be interesting
to rethink these topics systematically and to re-examine the data if
appropriate. We leave these for future research.

Appendix A. Supplementary data

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.jinteco.2013.11.010.
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