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Aart Kraay and Jaume Ventura
THE WORLD BANK; AND MIT, CEPR, AND NBER

Current Accounts in the Long
and the Short Run

1. Introduction

Countries are subject to transitory income shocks such as changes in the
terms of trade, fluctuations in production, policy reforms, natural disas-
ters, and many others. There is ample evidence that countries use their
assets to buffer or smooth the effects of these shocks on consumption,
raising savings when income is high and vice versa.! The main goal of
this paper is to improve our understanding of the combination of assets
that countries use for this purpose. In particular, we ask: How do coun-
tries allocate the marginal unit of savings between domestic and foreign
assets? Or, equivalently, what are the effects of fluctuations in savings on
domestic investment and the current account??

The traditional view is that countries invest the marginal unit of savings
in foreign assets. Underlying this view are the assumptions that invest-
ment risk is weak and diminishing returns are strong. The first assump-
tion ensures that countries invest their savings only in those assets that
offer the highest expected return. The second assumption implies that

We are grateful to Fabrizio Perri, Paul Scanlon, and the conference participants for their
useful comments. The opinions expressed here are the authors’, and do not necessarily re-
flect those of the World Bank, its executive directors, or the countries they represent.

1. For evidence on consumption smoothing, see Deaton (1992, pp. 133-134), who writes that
“consumption is less volatile than income, it fluctuates less about its trend, the amplitude
of its business cycle variation is less, and the variance of its growth rate is less than the
variance of the growth rate of income.”

2. Why do countries use assets to smooth consumption rather than simply buy insurance
abroad? Implicit in this paragraph and basically in all that follows is the assumption that
countries are unable or unwilling to sell their idiosyncratic risk. This assumption is a
central tenet of the intertemporal approach to the current account (see Obstfeld and Ro-
goff, 1995), and it is widely thought to provide an accurate description of reality. The
question of why this is so is one of the most intriguing puzzles in international finance.
See Lewis (1999) for a survey of the literature on this topic.
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investing any fraction of the marginal unit of savings in domestic capital
would lower its expected return below that of foreign assets. Hence the
marginal unit of savings is invested in foreign assets, justifying the tradi-
tional rule that fluctuations in savings lead to fluctuations in the current
account of roughly the same magnitude. While theoretically coherent, this
rule has consistently been rejected by the data. The top panel of Figure 1
shows pooled annual observations of the current account and savings for
21 OECD countries over the past 30 years. A regression of the current
account on savings delivers a slope coefficient that is positive but much
lower than one. This is nothing but the famous result of Feldstein and
Horioka (1980) that fluctuations in savings lead to parallel fluctuations in
investment, with only minor effects on the current account.

In an earlier paper, we proposed a new view: that countries invest the
marginal unit of savings like the average one (Kraay and Ventura, 2000).
This is what one should expect if, in contrast to the traditional view, in-
vestment risk is strong and diminishing returns are weak. The first as-
sumption implies that countries are unwilling to change the composition
of their portfolios, unless shocks have large effects on the distribution of
asset returns. The second assumption ensures that the distribution of asset
returns is unaffected by the way countries invest the marginal unit of
savings. Hence, the marginal unit of savings is invested like the average
one, leading to the new rule that fluctuations in savings lead to fluctuations
in the current account that are equal to savings times the share of foreign
assets in the country portfolio. This rule not only is theoretically coherent,
but it also provides a surprisingly good description of the data. The bot-
tom panel of Figure 1 shows that a simple regression of the current ac-
count on the interaction between savings and the share of foreign assets
delivers a slope coefficient close to one and a zero intercept. Moreover,
this interaction term by itself explains around 30 percent of the observed
variation in the current account.’

Hidden in the bottom panel of Figure 1 is a vast difference between the
predictive power of the new rule in the long and the short run. Figure 2
illustrates this point. In the top panel, we have plotted the average current
account over a thirty-year period against the average of savings times the

3. Since foreign assets constitute a small fraction of observed country portfolios, this view
implies that fluctuations in savings should mostly lead to parallel fluctuations in invest-
ment, and is therefore consistent with Feldstein and Horioka’s finding. What we found
most surprising about this view in our earlier paper is that it has sharply different implica-
tions for the current account response to an increase in savings in debtor and creditor
countries. Since debtors by definition hold more than their wealth in domestic capital,
they invest at home more than the increase in savings, resulting in a current account
deficit. In contrast, creditor countries invest at home less than the increase in savings,
resulting in a current account surplus.
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Figure 1 THE TRADITIONAL RULE AND THE NEW RULE
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Note: The top (bottom) panel plots the current account balance as a share of GDP against gross national
saving (gross national saving interacted with the foreign asset position), pooling all available annual
observations for an unbalanced panel of 21 OECD countries over the period 1966-1997.



Figure 2 PORTFOLIO GROWTH AND THE CURRENT ACCOUNT
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Notes: The top panel plots the period average of the current account as a share of GDP against the period
average of gross national saving as a share of GDP interacted with the share of foreign assets in wealth
for an unbalanced panel of 21 OECD countries over the period 1966~1997. The bottom panel plots the
annual current account as a share of GDP against annual gross national saving as a share of GDP inter-
acted with the annual foreign asset share, removing country means from both variables.



Current Accounts in the Long and the Short Run - 69

share of foreign assets during the same period. The new rule explains
about 85 percent of the long-run or average cross-country differences in
current accounts. In the bottom panel, we have plotted the (de-meaned)
current account for each country and year against the (de-meaned) inter-
action of savings and the initial share of foreign assets in wealth for the
same country and year. The new rule explains essentially none of the
year-to-year within-country differences in current accounts. The contrast
between the two panels indicates a discrepancy between the long- and
the short-run behavior of the current account.*

How do we reconcile the apparently haphazard behavior of the current
account in the short run with its neat behavior in the long run? Is the
short-run relationship between savings and the current account just noise,
or are there clear patterns behind this cloud of points? The main contribu-
tion of this paper, we think, is to provide clear answers to these questions.
To do this, it is useful to start by pointing out that the new rule embodies
the view that the current account primarily reflects portfolio growth, i.e.
changes in the size of the country portfolio without systematic changes
in its composition. The empirical success of the new rule in the top panel
of Figure 2 simply reflects the observation that the composition of country
portfolios has been remarkably stable in the long run. This is shown in
Figure 3. If we want to understand why the new rule performs so poorly
in the bottom panel of Figure 2, we must explain how and why in the short
run increases in savings lead mostly to portfolio rebalancing, i.e. systematic
changes in the composition of the country portfolio. If in addition we
want to reconcile the two panels of Figure 2, we must go further and also
explain why this short-run portfolio rebalancing is undone in the long
run.

Our hypothesis is that this pattern is consistent with the view that ad-
justment costs to investment are important. If this is the case, an increase
in savings that raises investment reduces the expected return to capital
and induces countries to rebalance their portfolios towards foreign assets.
Under these conditions, the short-run current account surplus is larger
than the one predicted by the new rule. Once savings return to normal,
investment declines, adjustment costs disappear, and the country port-
folio returns gradually to its original composition. Throughout this ad-
justment process, the current account surplus is smaller than the one

4. We also noted this discrepancy in our earlier paper, although it was much less pro-
nounced in the smaller sample of 13 countries and 23 years (1973-1995) that we used
there. Here, we have been able to extend our sample to 21 countries and up to 32 years
per country (1966-1997). All the results obtained in the previous paper are confirmed
and, to some extent, reinforced when we use the larger sample.
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Figure 3 PERSISTENCE OF COUNTRY PORTFOLIOS
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Note: Throughout the paper, we use an unbalanced panel of 21 OECD countries over the period 1966
1997. Since we can construct a balanced panel of observations for this set of countries only over the
period 1975-1996, we use 1975 here as the initial period.

predicted by the new rule. In the long run, the shock does not affect the
composition of the country portfolio, and the new rule applies.

With this theoretical picture at hand, we go back to the data to search
for patterns in the discrepancies between the observed current account
and what the new rule would predict. When we do this, the picture that
comes out from the data turns out to be clear and unambiguous: on im-
pact, countries rebalance their portfolios towards foreign assets, and the
new rule systematically underpredicts the short-run effects of increases
in savings on the current account. In the years that follow, countries rebal-
ance their portfolios back towards their original composition. During this
period, the new rule systematically overpredicts the current account. We
find that the whole adjustment process lasts about five years. Overall, the
evidence is consistent with the view that adjustment costs to investment
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are important and, to avoid paying them, countries use foreign assets as
a buffer stock to smooth fluctuations in investment.

The theory presented here can also reconcile two apparently contradic-
tory observations about the relationship between the current account and
investment. On the one hand, the long-run or cross-sectional correlation
between investment and the current account is weak (Penati and Dooley,
1984; Tesar, 1991). On the other hand, the short-run or time-series correla-
tion between investment and the current account is consistently negative
(Glick and Rogoff, 1995). The theory presented here predicts that in the
long run, portfolio rebalancing is small and the correlation between the
current account and investment should be positive in creditor countries
and negative in debtor ones. We show that the data are consistent with
this prediction and that the weak cross-sectional correlation is the result
of pooling data from debtor and creditor countries. The theory also pre-
dicts that in the short run portfolio rebalancing is important and this intro-
duces a source of negative correlation between the current account and
investment. This is true in all countries, regardless of whether they are
debtors or creditors. We present a simple decomposition of the cross-
sectional and time-series correlations between the current account and
investment that illustrates this point.

The paper is organized as follows: Section 2 presents a stylized model
that encapsulates the main elements of our portfolio-based theory of the
current account. Section 3 uses the model to study how countries react to
income shocks. Section 4 examines the empirical evidence and interprets it
from the vantage point of the theory. Section 5 investigates the relation-
ship between investment and the current account. Section 6 concludes.

2. An Intertemporal Model of the Current Account

In this section, we present a stylized model of how the current account
responds to transitory income shocks. Since we stop short of modeling
the world equilibrium and focus instead on a small open economy, these
shocks should be interpreted as country-specific or idiosyncratic risk. Fol-
lowing the tradition of the intertemporal approach, we simply assume
that countries are unable or unwilling to sell this risk in international
markets. In particular, we adopt the starkest form of this view by assum-
ing that the only asset that is traded internationally is a noncontingent
bond.’

5. The intertemporal approach was developed by Sachs (1981, 1982), Obstfeld (1982), Dorn-
busch (1983), Svensson and Razin (1983), Persson and Svensson (1985), and Matsuyama
(1987), among others. Obstfeld and Rogoff (1995) survey this research.
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The model captures what we think are the essential elements of a port-
folio-based theory of the current account. This theory is built around the
concept of country portfolio and a simple decomposition of the current
account that relies on this concept. By the country portfolio, we refer to
the sum of all productive assets located within the country plus its net
foreign asset position. The latter consist of the sum of all claims on domes-
tic assets held by foreigners minus the sum of all claims on foreign assets
held by domestic residents. In our simple model, the only productive
asset located within the country is the stock of capital, and the net foreign
asset position is simply the stock of noncontingent bonds owned by the
country. By the composition of the country portfolio, we refer to the share
of the net foreign asset position in it. To interpret the evolution of the
current account it is useful to break it down into two pieces: changes in the
size of the country portfolio, which we call portfolio growth; and changes in
the composition of the country portfolio, or portfolio rebalancing.®

We study a small country populated by a continuum of identical con-
sumers. There is a single good that can be used for consumption and
investment. Consumers have access to two investment opportunities: for-
eign loans and domestic capital. The interest rate on foreign loans is pdt.
To produce one unit of capital one unit of the single good is required.
Since capital is reversible and does not depreciate, its price is equal to
one and its return is equal to the flow of production minus operating
costs. The flow of production generated by one unit of capital is ndt +
odw, where m and ¢ are non-negative constants; and ® is a Wiener pro-
cess, i.e., its changes are normally distributed with E[dw] = 0 and E[d]
= dt. That is, the flow of production is normally distributed with mean
ndt and variance 6’dt. The operating costs odt, are assumed to be propor-
tional to the aggregate investment rate:

odt = 7\.% (A=0), 1

where k is the aggregate stock of capital at the beginning of the (infinites-
imal) period. Since capital does not depreciate, this is also the stock of
capital that was used in production in the previous period. Note that we
are treating the relationship between operating costs and investment as
a congestion effect or negative externality. One set of assumptions that
justifies this relationship would be that investment requires a public input

6. Implicit in this decomposition is the assumption that asset price revaluations are small.
This might be a poor assumption in some episodes. See Ventura (2001) for an example
that shows this.
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that costs A per unit of investment and the government finances this input
by raising a tax o on capital. There might be alternative and more compel-
ling sets of assumptions that deliver this relationship. The reason we
adopt it here is simply that it provides a tractable and effective way to
capture the notion of adjustment costs to investment.’

The representative consumer values consumption sequences with these
preferences:

E J n@©/eddt (3> 0). )

Given our assumptions about the flow of production and the operating
costs, the return to capital is (t — a)dt + cdw; and the ;epresentative
consumer’s budget constraint can be written as follows:

da = {[(m — )(1 — x) + px]a — c}dt + (1 — x)acdw, 3)

where ¢, 4, and x denote consumption, wealth, and the share of foreign
loans in the portfolio of the representative consumer. The budget con-
straint illustrates the standard risk-return trade-off underlying invest-
ment decisions. Each extra unit of wealth invested in domestic capital
rather than foreign loans increases the expected return to wealth by (n —
o — p)dt, at the cost of raising the variance of this return by ¢%dt. Finally,
we assume that it is not possible to short-sell the capital stock, i.e., x = 1.

The representative consumer solves (2) subject to (3), taking the path
of a as given. Solving this problem, we find the optimal consumption and
portfolio decision®:

c = da, 4)

x =1 — max {n_—(x——p, 0}. (5)

0-2

7. The g-theory postulates that investment raises the price of investment goods relative to
consumption goods, leaving the productivity of capital constant. We instead postulate
that investment lowers the productivity of capital, leaving the relative price of investment
and consumption goods constant. It is likely that in real economies, both sorts of adjust-
ment costs to investment are important. See Lucas (1967) for an early model that considers
both types of adjustment costs; and Caballero (1999) and Dixit and Pyndick (1994) for
two excellent expositions of existing models of adjustment costs of investment.

8. Merton (1971) solved this problem first. See also the appendix in Kraay and Ventura
(2000).
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When deciding their consumption, consumers behave as in the perma-
nent-income theory of Friedman. Equation (4) shows that consumption
is a fixed fraction of wealth and is independent of the expected return
and volatility of available assets. When deciding their portfolio, consum-
ers behave as in the mean-variance theory of Markowitz and Tobin.
Equation (5) shows that the shares of each asset in the portfolio depend
only on the mean and variance of the different assets and not on the level
of wealth. The kink in the demand for foreign assets is the result of the
short-sale constraint on domestic capital, i.e. x = 1.

In equilibrium, the demand and supply of capital must be equal, and
this implies that

(1 - x)a=k+ dk. 6)

The left-hand side of equation (6) is the demand for capital. Since we
have assumed that only domestic consumers hold domestic capital, this
demand is equal to the share of their wealth that these consumers want
to hold in domestic capital, times wealth. The right-hand side of equation
(6) is the supply of capital, and consists of the capital stock at the begin-
ning of the period plus the investment made during the (infinitesimal)
period.

This completes the description of the model. There are two state vari-
ables (k and 4) and one shock (dw). The new-rule model of our previous
paper obtains as the limiting case in which A — 0. In this case, there are
no adjustment costs to investment and the only state variable is the level
of wealth. Assume that © > p + A(p — 8). This parameter restriction en-
sures that the economy is productive enough so that the short-selling con-
straint on capital is never binding. Then, it is straightforward to use
equations (1)-(6) to obtain the dynamics for the capital stock and wealth’:

% = K"1<n -p—-o S)dt, (7)
2

da _ [02(]—() +p - S]dt + ’—(c dw. 8

a a a

Equations (7)—(8) provide the law of motion of the system from any
given initial condition and sequence of shocks. Our next goal is to use this

9. To derive equations (7)-(8), remember that in the limit of continuous time dkdt = 0.
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dynamical system to study how the current account responds to income
shocks.

3. Portfolio Growth and Portfolio Rebalancing

To illustrate the model’s implications, we analyze the behavior of savings,
investment and the current account after a transitory income shock. To
do this, it is useful first to establish some notation. Let S and CA be savings
and the current account, each as a share of wealth, i.e., S = da/a and CA =
d(xa)/a. It follows that, along any particular sample path that we consider,
the current account can be written as

CA = xS + dx. )

Equation (9) shows that it is possible to interpret the current account
as the sum of two terms. The first one measures the change in the stock
of foreign assets that would keep constant the composition of the country
portfolio, and this is what we refer to as portfolio growth. The second term
measures the change in the composition of the country portfolio, and this
is what we refer to as portfolio rebalancing.

To develop intuitions about the interplay between these two compo-
nents of the current account, we present next a series of examples. In all
of them, we assume the following sample path for the production shock:

0, te (_°°r Tl)r
do = idt, te [T, T) (e>0), (10)

0, t € [T, o).

That is, the country experiences a sequence of unexpected production
shocks equal to &dt times the capital stock for a finite period and zero
afterwards. We refer to the period [T, T,) as the shock period and to (—eo,
T;) and [T, =) as the pre- and postshock periods, respectively.

Figure 4 shows the behavior of the foreign asset position along this
sample path. Regardless of the initial condition, during the preshock pe-
riod the share of foreign assets converges towards

2
=1+ 2 - 1 +Xl(1t—p)—p+8.
20 2A o’
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Figure 4 THE SHARE OF FOREIGN ASSETS IN WEALTH
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The simulation behind Figure 4 assumes that this value has been reached
by t = 0. During the shock period the share of foreign assets increases
steadily, albeit at a declining rate. The magnitude of this increase depends
on A. High values of A imply that the effects of increased investment on
operating costs are large and provide a strong inducement for investors
to rebalance their portfolios towards foreign assests. During the postshock
period, investment and operating costs decline. As a result, the share of
foreign assets slowly returns to its preshock level. We next study the im-
plications of this behavior of the share of foreign assets for the current
account.

Consider first the case in which adjustment costs to investment are neg-
ligible, i.e, A — 0. Figure 4 shows that in this case the share of foreign
assests is constant throughout. As a result, there is no portfolio rebalanc-
ing, i.e., dx = 0; and the current account is equal to portfolio growth, i.e.,
CA = xS. This is the new rule model that we analyzed in our previous
paper, and its implications for a creditor and a debtor country are de-
picted in Figure 5. The top panel shows a creditor country, i.e. x* > 0,
while the bottom panel shows a debtor country, i.e. x* < 0. Both countries
raise their savings during the shock period as a result of the standard
consumption-smoothing motive. Both countries also invest these mar-
ginal savings in domestic capital and foreign loans in the same propor-
tions as their average portfolio. Since the foreign asset share is small in
absolute value, we find that in both countries the increase in investment
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Figure 5 PORTFOLIO GROWTH
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Notes: This figure shows saving (S), Investment (I), and the current account (CA), following a positive
shock, in debtor and creditor countries, for the case A = 0.
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Figure 6 PORTFOLIO REBALANCING

Notes: This figure shows saving (S), investment (I), and the current account (CA) following a positive
shock, in a country with zero initial foreign assets, for the case A > 0.

is of the same order of magnitude as the increase in saving. But it is not
exactly the same, and this leads to different current account responses in
debtor and creditor countries. In the creditor country, investment in-
creases somewhat less than savings and the current account registers a
surplus. In the debtor country, investment increases somewhat more than
savings and the current account registers a deficit. This is the main result
of our previous paper.

Consider next the case in which adjustment costs to investment are no
longer negligible, i.e., A > 0. Figure 6 shows the case of a country that is
neither a debtor nor a creditor. By choosing the case x” = 0, we know that
in the absence of adjustment costs, the current account would be zero
before, during, and after the shock. The country raises its savings during
the shock period for the same consumption-smoothing motive as before.
But adjustment costs now discourage large swings in investment, and this
affects how these savings are distributed between domestic capital and
foreign loans. During the shock period, the country uses most of its in-
crease in savings to purchase foreign loans, while investment increases
only gradually. Consumers rebalance their portfolios towards foreign
assets, because the increase in investment raises operating costs and this
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lowers the expected return to domestic capital. The portfolio-rebalancing
component of the current account is positive, and as a result the new
rule underpredicts the current account surplus in the short run. In the
postshock period investment falls slowly, but remains higher than normal
for a while. Since productivity has returned to its preshock level, savings
return to normal and the higher than normal investment is now financed
by sale of foreign loans. Consumers rebalance their portfolios back to-
wards their original composition, because the decline in investment low-
ers operating costs and this raises the expected return to domestic capital.
The portfolio-rebalancing component of the current account is therefore
negative, and as a result the new rule overpredicts the current account
surplus in the medium run. As time passes, the country portfolio returns
to its original composition and the new rule applies again in the long run.

This example clearly shows the role of foreign loans as a buffer stock
to smooth the fluctuations in investment. Without access to foreign loans,
countries would be forced not only to invest all of their savings at home
but also to do so contemporaneously. Access to foreign loans permits
countries to spread their domestic investment over time and, in this way,
avoid paying high adjustment costs. To do this, countries temporarily
place their savings in foreign loans and slowly convert them into domestic
investment.

It is possible to design more complicated examples in which the current
account exhibits richer dynamics. For instance, Figure 7 shows the case
of positive adjustment costs in a creditor and a debtor country. One can
interpret these examples as a combination of portfolio growth and portfo-
lio rebalancing along the lines of the explanations of Figures 5 and 6. The
theory developed here therefore equips us with a clear picture of the fac-
tors that determine how the current account reacts to increases in savings.
The next step is to go back to actual data and attempt to interpret them
from the vantage point of the theory.

4. The Process of Current Account Adjustment

In the introduction, we argued that in the long run most of the variation
in current accounts in OECD countries is due to portfolio growth effects,
while in the short run, current account fluctuations primarily reflect
changes in the composition of country portfolios or portfolio rebalancing.
We based this point on the observation that the simple interaction of a
country’s foreign asset share with its saving, averaged over the past thirty
years, proved to be a very good predictor of the country’s average current
account. However, the same interaction using annual data proved to be
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Figure 7 PORTFOLIO GROWTH AND PORTFOLIO REBALANCING
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Notes: This figure shows saving (S), investment (I), and the current account (CA), following a positive
shock, in debtor and creditor countries, for the case A > 0.
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a very poor predictor of year-to-year fluctuations in current accounts. This
was shown in the two panels of Figure 2.1

The theory presented above has the potential to explain these observa-
tions. In the presence of adjustment costs to investment, the theory pre-
dicts that in the short run countries react to transitory income shocks by
raising savings and rebalancing their portfolios towards foreign assets. If
these costs are sufficiently strong, the theory can therefore explain why
the short-run variation in the current account is dominated by portfolio
rebalancing and not portfolio growth. The theory also predicts that in the
aftermath of the shock countries gradually rebalance their portfolios back
to their original composition. Therefore the theory can also explain why
the long-run variation in the current account is dominated by portfolio
growth and not portfolio rebalancing.

The theory also has very clear predictions for the patterns of portfolio
rebalancing that we should observe in the data. The new-rule (portfolio-
growth) component of the current account underpredicts the actual
current account during the shock period as countries rebalance their port-
folios towards foreign assets, whereas it overpredicts the current account
after the shock as countries rebalance their portfolios back towards its
original composition. In other words, a contemporaneous increase in sav-
ings should be associated with a positive portfolio-rebalancing compo-
nent of the current account, whereas past increases in savings should be
associated with negative values in the same component. Moreover, for the
new rule to apply in the long run, these positive and negative components
should be roughly of the same magnitude. In this section, we show that
the data are consistent with these predictions.

We begin by decomposing observed current accounts into portfolio-
growth and portfolio-rebalancing components. As in the theory, let x
denote the share of foreign assets in the portfolio of country c at the begin-
ning of period ¢, and let S; and CA denote gross national saving and the
current account balance as a fraction of GDP during period t. We measure

10. Of course, one could argue that this discrepancy between the between-country and
within-country results is simply due to much greater measurement error in the within-
country variation in current accounts and portfolio growth than in the between-country
variation. While measurement error is certainly present, we think it is clearly not the
whole story. One way to see this is to notice that (1) measurement error in the RHS
variable in our regression will bias the slope coefficient downward by a factor equal to
the signal-to-noise ratio, and (2) measurement error in both the LHS and RHS variables
will bias the R? by a factor equal to the product of the signal-to-noise ratios in the two
variables. Since we observe a slope coefficient of one-half and an R? that falls from 0.85
in the between regression to 0.03 in the within regression, this implies a signal-to-noise
ratio of only 0.55 in the RHS variable and 0.06 in the LHS variable. While there are
clearly various measurement issues in our data, we find it implausible that the data are
as noisy as this calculation would suggest.



82 - KRAAY & VENTURA

the portfolio-growth component of the current account as PG, = xS, i.e.
the net purchases of foreign assets that would be observed during period
t if a country were to distribute its saving between domestic and foreign
assets in the same proportion as in its existing portfolio at the beginning
of the period. We measure the portfolio-rebalancing component of the
current account residually as the difference between the actual current
account and the portfolio-growth component, i.e., PR; = CA, — x,S..

To implement this decomposition, we require data on current accounts,
saving, and the share of foreign assets in country portfolios. We obtain
annual data on current accounts in current U.S. dollars from the Interna-
tional Monetary Fund’s International Financial Statistics. We measure gross
national saving as the sum of the current account and gross domestic
investment in current U.S. dollars, and express both as a fraction of GDP
in current U.S. dollars, obtaining investment and GDP from the World
Bank’s world development indicators. We obtain data on the share of
foreign assets in wealth from Kraay et al. (2000). We restrict attention to
the set of 21 industrial countries for which at least 20 annual observations
on this variable are available over the period 1966—-1997 covered by this
dataset.

With data on saving and the portfolio-rebalancing component of the
current account in hand, we estimate a series of dynamic linear regres-
sions of the form

P 9
PRct = ac + z%; PRc,fvv + Z ’chSc,tAv + ﬁgzrt + ucf/ (11)
v=1 v=0

where PR,; and S, are the portfolio-rebalancing components of the current
account and saving as described above, Z, is a vector of control variables,
and u, is a well-behaved error term. We then use the point estimates of
the coefficients to retrieve the implied impulse response function of port-
folio rebalancing in period t + k to an increase in saving in period t, i.e.
dPR, ../ 9S,. These impulse responses provide us with a picture of how
countries change the composition of their portfolios following an increase
in saving. The results of four such regressions are summarized in Table 1.
The top panel of Table 1 reports the estimated coefficients, while the bot-
tom panel reports the corresponding impulse response functions using
the 21-country sample of annual observations. The estimated impulse re-
sponse functions are also plotted in the four panels of Figure 8.

We begin by assuming that all of the slope coefficients are the same
across countries. In our simplest specification, we also set p = 0 and intro-
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duce g = 5 lags of saving."" The results of this specification are reported
in the first regression of Table 1. In this case, the impulse response func-
tion simply consists of the estimated coefficients on current and lagged
saving. We find a strong positive contemporaneous correlation between
saving and the current account. The point estimate of 0.6 can be inter-
preted as the fraction of an increase in saving that, on impact, would be
invested in foreign assets by a country with zero initial foreign assets.
This fraction would be slightly higher (lower) in creditor (debtor) coun-
tries because of the portfolio-growth component. Since the latter measures
the current account balance that would keep the composition of their port-
folios constant following an increase in saving, it is by construction posi-
tive in creditor countries and negative in debtor ones.

The subsequent lags of saving all enter with negative coefficients that
are decreasing in absolute value and, with the exception of the first lag,
are not significantly different from zero. These coefficients can be inter-
preted as the fraction of the initial increase in saving that is reallocated
back towards domestic assets in each of the subsequent five years. Inter-
estingly, the sum of the coefficients on current and lagged saving is —0.09,
which is insignificantly different from zero. This suggests that the initial
shift toward foreign assets is largely undone in the next five years, with
the bulk of the readjustment occurring in the first year following the in-
crease in saving. This pattern is consistent with the predictions of the
theory

The rest of Table 1 reports a variety of robustness checks on this basic
result. We begin by introducing lagged values of the portfolio-rebalancing
component of the current account, and find that the first and second lags
are strongly significant, while third (and higher) lags are not.”* Although
this slightly alters the point estimates of the coefficients on current and
lagged saving, we find that the shape of the impulse response function
is very similar to that reported in the first regression. The main difference

11. In unreported results, we find that fifth and higher lags of saving are insignificantly
different from zero in most specifications, and adding higher lags has little effect on the
point estimates of the coefficients on the first five lags.

12. We are assuming here that the time dimension of our panel is sufficiently large that we
can obtain consistent estimates of the coefficients on the lagged dependent variable in
the presence of fixed effects relying on large-T asymptotics. Remember also that saving
is constructed as investment plus the current account, and the latter is highly correlated
with the dependent variable in equation (11). To the extent that the portfolio-rebalancing
component of the current account is measured with errors that are persistent over time,
this could introduce a correlation between the residuals and current and lagged saving.
In the specifications with lags of the dependent variable, we test for and do not reject
the null of no serial dependence in the residuals, and so we can rule out this potential
source of bias in our estimated impulse responses.
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is that the initial shift toward foreign assets is slightly smaller than before,
at 50% of the increase in saving.

In the next regression we augment the specification of the previous one
with several additional control variables. To the extent that there are other
shocks to returns that change the desired composition of country portfo-
lios, and to the extent that these are correlated with saving, this will bias
our results in directions which depend on the signs of these correlations.
For example, if there are global shocks which raise saving and investment
in all countries (such as changes in world interest rates), we will be under-
estimating the size of the initial shift toward foreign assets when saving
increases. Similarly, if in countries and years in which saving is high,
factors that increase the desired rate of investment (such as population
or productivity growth) are also high, we may again be underestimating
the shift toward foreign assets. To control for these factors, we introduce
year dummies to capture global shocks, population growth, and Solow
residuals as a proxy for productivity growth.” The third regression of
Table 1 is this augmented specification. Population growth and Solow
residuals enter significantly with the expected negative signs, and we find
a larger shift toward foreign assets than before, with 75% of the initial
increase in saving allocated toward foreign assets. However, the subse-
quent pattern of adjustment is the same as before, with the initial shift
toward foreign assets being reversed in the next few years.

In the final regression, we relax the assumption that the slope coeffi-
cients in equation (11) are the same across countries, and instead estimate
this equation separately for each country. Because of the fairly short time
series available for each country, we adopt a more parsimonious lag struc-
ture, introducing only two lags of the dependent variable and of saving,
as well as population growth and Solow residuals. We report the average
and standard deviation across countries of the estimated coefficients in
the last columns of Table 1."* Not surprisingly, we find that the country-
by-country parameters are much less precisely estimated, and the disper-
sion across countries in the point estimates is large. Nevertheless, we find

13. We construct Solow residuals as the growth in GDP at constant prices less growth in
employment times the period average share of labor in GDP, drawing the latter two
variables from the OECD labor-force statistics and national accounts.

14. In the presence of parameter heterogeneity across countries, the pooled estimates re-
ported in the previous two regressions will not deliver consistent estimates of the aver-
age (across countries) of these parameters when there is a lagged dependent variable
(Pesaran and Smith, 1995). However, the average across countries of the estimated coef-
ficients will provide a consistent estimate of the average response. We find results that
are quantitatively quite similar across all specifications despite this potential source of
bias in the estimates which impose parameter homogeneity across countries.
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results that are qualitatively and quantitatively quite similar to those in
the previous regressions. On average, the fraction of an increase in saving
that is allocated to foreign assets is 0.7, and this initial shift toward foreign
assets is quickly undone in subsequent periods.

One drawback of the annual data on which we have relied so far is
that they are not informative about the intrayear dynamics of saving and
the current account. For 12 of the countries in our sample, we were able
to obtain quarterly observations on the current account, investment, and
GDP beginning in 1980 or earlier from the International Financial Statistics
and the OECD Quarterly National Accounts. For these countries, we lin-
early interpolate the annual data on the foreign asset share and use the
result to construct quarterly portfolio growth and rebalancing compo-
nents. We then re-estimate equation (11) using quarterly data, introducing
eight lags of the portfolio-rebalancing component of the current account,
and eight lags of saving. We do not have the quarterly data on population
or employment growth required to introduce the same control variables
as in the previous regressions with annual data (regressions 3 and 4 in
Table 1). We therefore include only a set of period dummies and real GDP
growth as controls.

As before, we summarize the results of these country-by-country re-
gressions by computing the mean and standard deviation across countries
of the estimated impulse responses. As shown in the top panel of Fig-
ure 9, we find that on impact, just over 60% of an increase in saving that
lasts one quarter is invested abroad. Beginning immediately in the next
quarter, this initial shift toward foreign assets begins to be reversed as
countries run current account deficits. If we consider a shock to saving
that lasts four quarters, the pattern that emerges is very similar to what
we saw in the annual data. This is shown in the bottom panel of Figure 9.
During the shock period, countries run positive but declining current ac-
count surpluses as they use foreign assets as a buffer stock to smooth
investment. In subsequent years, countries run current account deficits in
order to restore their original preshock portfolios.

To sum up, while portfolio growth explains much of the long-run varia-
tion in current accounts, portfolio rebalancing dominates in the short run.
In all of our specifications, we find that the portfolio-rebalancing compo-
nent of the current account follows a remarkably clear pattern. On impact,
up to three-quarters of a shock to saving is invested abroad as countries
use foreign assets as a buffer stock to smooth investment in the face of
adjustment costs. In subsequent periods, the initial increase in saving pro-
duces current account deficits as countries shift their portfolios back to
their original composition.



Figure 9 PORTFOLIO REBALANCING IN RESPONSE TO UNIT INCREASE
IN SAVING (QUARTERLY DATA FOR 12 COUNTRIES)
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Notes: This top (bottom) panel of this figure reports the impulse response of the portfolio-rebalancing
component of the current account to a one-quarter {four-quarter) unit increase in saving implied by
our estimates (11), using quarterly data for 12 OECD countries. The vertical bars denote one-standard-
deviation intervals around the estimated coefficients.
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5. The Current Account and Investment

Over the past 20 years considerable empirical effort has been devoted to
documenting the correlations between investment and the current ac-
count. Two stylized facts have emerged. First, cross-country correla-
tions between investment and the current account are weak (Penati and
Dooley, 1984; Tesar, 1991). Second, within countries the time-series corre-
lation between investment and the current account is consistently nega-
tive (Glick and Rogoff, 1995). We document that these two stylized facts
hold in our sample of countries in Figure 10. In the top panel we plot
long-run averages of the current account as a fraction of GDP (on the
vertical axis) against long-run investment rates (on the horizontal axis)
for the 21 industrial countries in our sample. Across countries, we find a
very weak negative correlation between the two, with a coefficient of
—0.036. In the bottom panel, we plot the same two variables expressed as
deviations from country means, pooling all available annual observations.
Within countries, the correlation between investment and the current ac-
count is strongly negative, with a coefficient of —0.329."

This difference between the correlations between the current account
and investment in the long and in the short run is consistent with the
view of the current account proposed in this paper. To see this, it is useful
to write the current account and investment as follows:

CAct = xctsct + PRct/ (12)

Ict = (1 - xct)sct - PRct- (13)

These equations decompose the current account and investment into their
portfolio-growth and portfolio-rebalancing components. The key obser-
vation to explain the pattern of correlations between the current account
and investment is that the long-run relationship between these variables
is dominated by their portfolio-growth components, while the short-run
relationship is dominated by the portfolio-rebalancing components. To
make this statement precise, we decompose the coefficient of a regression
of the current account on investment into the contributions of portfolio
growth and portfolio rebalancing. Let B be this regression coefficient, and
define

15. This is almost exactly the same as the average of country-by-country estimates reported
in Glick and Rogoff (1995).
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Figure 10 INVESTMENT AND THE CURRENT ACCOUNT
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Notes: This figure plots the current account as a share of GDP against gross domestic investment as a
share of GDP, using an unbalanced panel of 21 OECD countries over the period 1966-1997. The top
panel plots period averages, and the bottom panel plots deviations from country means.
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BT = Cov(xS, (1 — x)I) and B = Cov(CA, ) Cov(xS, (1 —x) -1)

Var(I) Var (I) Var(I) ’
Since B = B + B, we interpret B¢ and B™ as the contributions of portfo-
lio growth and portfolio rebalancing to the relationship between the cur-
rent account and investment.

When we perform this decomposition on the between estimator in the
top panel of Figure 10, we find that B = —0.041 and B™® = 0.005. Consis-
tent with the theory, portfolio rebalancing plays no role in the long run,
and the relationship between the current account and investment reflects
only portfolio growth. Moreover, the theory predicts that the correlation
between the current account and investment should be negative in debtor
countries (where x < 0) and positive in creditor countries (where x > 0).
The intuition is simple and follows immediately from the new rule: in
debtor countries increases in saving generate even greater increases in
investment, leading to current account deficits, while in creditor countries
the increase in investment is less than that of saving, leading to current
account surpluses. Since our sample of countries consists of a mixture of
15 debtor and 6 creditor countries, we should expect to find a negative
but not especially strong correlation between investment and the current
account in a cross section that pools all countries together. This is exactly
what we found in the top panel of Figure 10. But when we divide our
sample into debtors and creditors and compute the correlations separately
in the two groups, we should find a negative correlation among debtors
and a positive correlation among creditors. Figure 11 shows that this is
the case. Of course, we have only a very small sample of creditors and
debtors, and so these differences in slope should be taken with a grain
of salt. Nevertheless, we note that they are consistent with the theory.

When we perform the same decomposition on the within estimator in
the bottom panel of Figure 10, we find that f* = —0.014 and ™ = —0.315.
Consistent with the theory, portfolio rebalancing is important in the short
run, and this introduces a source of negative correlation between the cur-
rent account and investment. In the presence of adjustment costs, a shock
to income in a given period triggers an adjustment process that lasts for
many periods. In particular, a positive shock to income raises saving con-
temporaneously and is followed by several periods of portfolio rebalanc-
ing, as countries have higher than normal investment financed by current
account deficits in order to restore their preshock portfolios. The opposite
occurs when there is a negative shock. Thus positive shocks trigger a ripple
effect of subsequent higher investment and lower current accounts, and
vice versa for negative shocks. This effect is a source of negative correla-
tion between investment and the current account within countries.
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Figure 11 INVESTMENT AND THE CURRENT ACCOUNT IN THE LONG
RUN IN DEBTORS AND CREDITORS
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Notes: This figure plots the period average of the current account as a fraction of GDP against the period
average of gross domestic investment as a fraction of GDP, using an unbalanced panel of 21 OECD
countries over the period 1966-1997. The triangles (squares) correspond to countries with negative (posi-
tive) foreign assets averaged over the same period.

6. Concluding Remarks

By reconciling long- and short-run data, we further develop the view of
the cyclical behavior of savings, investment, and the current account in
industrial countries that we first proposed in Kraay and Ventura (2000).
Faced with income shocks, countries smooth consumption by raising sav-
ings when income is high and vice versa. In the short run, countries invest
most of their savings in foreign assets, only to rebalance their portfolios
back to their original composition in the next four to five years. In the
long run, country portfolios are remarkably stable, the new rule applies,
and fluctuations in savings lead to fluctuations in the current account that
are equal to savings times the share of foreign assets in the country portfo-
lio. By using foreign assets as a buffer stock, countries smooth investment
in order to save on adjustment costs.

An interesting implication of this view of international capital flows is
that the stock of foreign assets and the current account are more volatile
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than consumption, investment, and the capital stock. But this does not
mean that international capital flows are a factor that contributes to mak-
ing macroeconomic aggregates more volatile or unstable. To the contrary,
the view presented here suggests that the ability to purchase and sell for-
eign assets allows countries to smooth not only their consumption, but
also their investment. Foreign assets and the current account absorb part
of the volatility of these other macroeconomic aggregates.

Underlying the view proposed in this paper is the assumption that
countries are unable or unwilling to use international financial markets
to insure themselves against shocks. While few would question that this
assumption is consistent with available evidence, it is certainly not consis-
tent with existing theory. Until this inconsistency is resolved, we cannot
claim a full understanding of international capital flows among industrial
countries.
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FABRIZIO PERRI
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1. Introduction

This is a very interesting paper, and it contributes to our understanding
of the determination of the current account in developed countries. In a
previous paper [Kraay and Ventura (2000), henceforth KV] the authors
developed a theory of the current account based on portfolio theory. They
considered a world in which domestic residents can save in two assets:
risky domestic capital and riskless foreign bonds. If the processes govern-
ing the returns to assets do not change much over time and if there are
no other frictions, the optimal share of wealth in foreign bonds is kept to
a constant level that depends only on the preference parameters and on
the relative risk of domestic capital. This implies that when domestic con-
sumers accumulate an additional unit of wealth, they invest it just like
their existing portfolio. Since the current account is the change in the for-
eign asset position of a country, their theory implies that the current ac-
count should be roughly equal to the product of domestic saving (the
increase in wealth) and the current share of foreign assets in the existing
country portfolio. In the previous paper the authors argued that this the-
ory explains very well the long-run evolution of the current account.

In this paper they instead show that even though in the long run the

1. I thank Aart Kraay and Jaume Ventura for kindly providing me their data set, and Ales-
sandra Fogli for useful comments.
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share of foreign assets in country portfolio is quite constant (consistently
with their theory), in the short run there are significant deviations from
the long-run share; in other words, short-run current account movements
are not explained well by their theory. To reconcile this fact with their
theory they modify their basic framework by introducing costs of ad-
justing domestic capital. These costs imply that in the short run countries
are unwilling to change their domestic capital stock rapidly and thus
shocks to their wealth will mostly affect their stock of foreign assets. Thus
in the short run the share of foreign assets in their portfolio will be differ-
ent from the long-run optimal constant level, but it will revert to that level
in the long run. The authors call these deviations from the long-run share
of foreign assets portfolio rebalancing.

Their theory implies that in response to a positive wealth shock we
should on impact observe an increase in the current account and in do-
mestic investment, but in subsequent periods a below average current
account and above average investment. The authors identify wealth
shocks in the data as shocks to saving, and they do find the response
predicted by their theory, suggesting that portfolio rebalancing is indeed
important in explaining the short-run behavior of the current account.

I believe that the authors, by bringing portfolio theory into international
macroeconomics, have added an interesting dimension to the study of
short-run current account dynamics. While the previous literature has
stressed the role of the current account as the channel through which
countries finance their investment to smooth their consumption (see for
example Sachs, 1981), KV suggest another role: that of smoothing domes-
tic investment growth to avoid adjustment costs.

In order to completely understand how an additional unit of saving is
divided between domestic capital and foreign bonds, though, it is crucial
to determine what is the cause of the increase in saving. If, for example,
the increase in saving has been caused by a shock that has increased the
return to domestic capital, such as a persistent productivity shock, then
domestic consumers will want to invest all the additional saving, plus
possibly foreign borrowing, in domestic capital; in this case increases in
saving will be accompanied by current account deficits, as predicted by
the standard intertemporal approach. If on the other hand the increase
in saving does not change the relative return of the two assets, as for
example in the case of a temporary productivity shock, then domestic
consumers will want to invest it in both assets, and the increase in saving
will be accompanied by current account surpluses, as described by KV.

I will first show that in the data both types of dynamics are present,
suggesting the presence of two types of shocks; I will then present a sim-
ple intertemporal model of the current account that incorporates KV’s
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Table 1 MEDIAN CORRELATIONS,
21 COUNTRIES, 1966-1997

CA, Investment CA, Saving Investment, Saving
—0.40 0.29 0.78

All variables are ratios to GDP.

ideas and that can be used to assess the quantitative importance of the
two types of shocks. The findings from the model are that both kinds of
shocks and reactions are crucial to explain current account/investment
dynamics.

The model can be also helpful to the reader in that it highlights the
difference and similarities between the KV approach to the current ac-
count and the traditional intertemporal approach (see for example
Backus, Kehoe, and Kydland, 1992, or Obstfeld and Rogoff, 1995).

2. What Are the Data Telling Us about Current
Account/Investment Dynamics?

In this section I will extend in a simple way the data analysis of KV to
further explore the relationship between investment, savings, and the cur-
rent account.” Table 1 reports the median (across countries) correlations
between these three variables.

Notice that even though investment and savings are quite strongly cor-
related, there is a large difference in the correlation between investment
and current account (negative) and the correlation between current ac-
count and saving (positive). This observation suggests that the current
account might respond differently depending on whether the underlying
shock affects investment or affects saving. To further explore this idea it
is useful to regress the current account-to-output ratio first on five lagged
values of the saving-to-output ratio and then on five lagged values of the
investment-to-output ratio.?

The estimated coefficients are then used to plot, in Figure 1, the current
account responses to shocks in the saving-to-output ratio and the invest-
ment-to-output ratio. The top right panel depicts a temporary (exoge-
nous) increase in saving, and the top left panel displays the responses of

2. The results presented in this section are based on the same data set used by KV.

3. The regressions also include country-specific fixed effects but no time dummies nor
lagged values of the current account (as in KV’s regression 1), and they are estimated
using SUR. Results do not change significantly with the inclusion of time dummies or
lagged values of the current account. The R? of the saving regression is 0.47, and that of
the investment regression is 0.48.
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Figure 1 CURRENT ACCOUNT RESPONSES TO A TEMPORARY 100-BASIS-
POINT INCREASE IN (a) SAVING/OUTPUT RATIO IMPULSE AND
(b) INVESTMENT /OUTPUT RATIO IMPULSE

a) Saving/output ratio impulse
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Note: The dashed lines are two-standard-error confidence bands.

the current account (estimated) and of investment (derived using the cur-
rent account definition) to that increase. Similarly the bottom right panel
depicts a temporary increase in investment, and the bottom left panel
displays the responses of current account and saving.

The top two panels confirm KV’s findings: in response to an increase
in saving, countries increase both their current account position and their
domestic investment position, but in subsequent periods they rebalance
their portfolio by running current account deficits and further increasing
domestic investment; the current account works as the buffer stock used
to smooth out the increase in domestic investment. The fact that, on im-
pact, both domestic investment and the current account increase suggests
the importance of shocks to saving that do not change the relative returns
between domestic and foreign assets.
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The bottom two panels, on the other hand, show that when investment
is treated as the independent variable the current account and investment
on impact move in opposite directions. This suggests that countries are
also hit by shocks that increase the return to domestic investment relative
to foreign assets, and in response to these shocks they will increase invest-
ment, financing it using domestic savings as well as foreign borrowing.

Admittedly the results of these regressions are a bit difficult to interpret
and have to be taken cautiously, as all variables involved are endoge-
nously determined in response to some fundamental shocks. In the next
section we will therefore present a simple model that slightly modifies
the traditional intertemporal model of the current account to incorporate
the insights of KV and that include two types of shocks. The model will
show that dynamic relationships between current account, investment,
and saving like the one depicted in Figure 1 arise as the optimal response
to these two shocks.

3. A Small Open Economy Model

Consider an open economy, inhabited by a continuum of infinite-lived
identical consumers, in which a homogenous good is produced and can
be used for consumption or investment. Consumers can invest in domes-
tic capital k; or in a risk-free real bond b, at the exogenously given world
interest rate R. Time is discrete, and in each period consumers have a unit
of time that they can allocate between labor (I;) and leisure (1 — /) and
get utility from consumption (c¢;) and from leisure. They discount future
utility at rate B and solve the following problem:

o

max Z B [} (11 : 21"”]"

s.t.

Ct + x, + \Ii(bt - 5)2 + bt = RbtAl + wtlt,

2
kf = (1 - 6)k¢ -1 + x, - (p(lilz——'&> ’
t- 1

where ¢ is the parameter determining the intertemporal elasticity of sub-
stitution, x; is the investment in domestic capital, w, is the wage rate, § is
the depreciation rate of capital, and the parameter ¢ captures the intensity
of the costs of adjusting the domestic stock of capital. Competitive firms
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rent domestic labor and capital to produce output y; using a constant-
return-to-scale technology, and the production process is subject to tem-
porary (Af) as well as persistent (Af) productivity shocks* according to

v = ATATKL0,
Af = Af—*l + €, AZ‘ = ntr

where o is the capital share in production and € and m, are normally
distributed shocks with variances 6?2, 63. For simplicity it is assumed that
the permanent part of the shock process is a random walk, that the tempo-
rary part is i.i.d., and that the innovations to the shocks are uncorrelated.

The nonstandard element of the model is the term (b, — b)?, which
can be thought of as a convex bondholding cost and is a simple, even if
crude, way of incorporating in this standard economy the insights of KV.

In a stochastic equilibrium of the KV model there is a unique long-
run value of the foreign-bond position. This value is found by solving a
portfolio problem, and it depends on the risk of domestic capital relative
to foreign bonds and on the attitude of consumers toward risk. When
shocks hit the economy, domestic households in the short run adjust the
portfolio share of foreign bonds in order to reduce the capital adjustment
costs. In the long run, though, mean-variance portfolio optimization
makes the share of foreign bonds revert toward its long-run value (see
Figure 4 of KV’s paper).

When the economy presented here is solved using linear methods, the
risk of the domestic capital (the variance of € and n,) has no effect on
the portfolio decisions of domestic agents, and any average quantity of the
foreign bond is consistent with a stochastic equilibrium. A consequence of
this is that in a stochastic equilibrium the foreign-bond position is not
mean-reverting and thus the dynamics discussed by KV are not present.

Introducing the bondholding cost is a simple trick that induces mean
reversion in the foreign-asset position and thus allows the KV type of
dynamics.” The long-run value around which foreign-asset position fluc-
tuates and its degree of mean reversion are now exogenously determined
by the parameters b and .

To highlight the role of these bondholding costs, Figure 2 shows the
impact of a temporary productivity shock on the current account (CA/
Y), domestic investment (X/Y), saving (S/Y), and bond position (B/Y)

4. This specification allows a more flexible characterization of the persistence properties of
productivity shocks. Both Baxter and Crucini (1995) and Glick and Rogoff (1995) have
stressed the importance of the persistence of productivity in open economy models.

5. Heathcote and Perri (2002) also use this type of cost.
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Figure 2 IMPULSE RESPONSES TO A TRANSITORY 1% PRODUCTIVITY
SHOCK

Model without bond holding cost Model with bond holding cost
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relative to output for an economy with b = 0. The left panel displays the
response of the model with y = 0 (no cost), while the right panel displays
the response of an economy with positive .

Temporary productivity shocks increase current output but do not af-
fect the future productivity of capital, so in the model without costs agents
do not increase investment (X/Y falls) but save all the extra output in
foreign bonds (CA /Y rises). This is what KV call the “traditional rule.”
Note that the bond position does not revert to its initial level. On the other
hand, in the model with the costs, domestic consumers do not want to
have a large change in their bond position, so they invest the additional
output in domestic capital as well as in foreign bonds. The presence of
adjustment cost on domestic investment is then the reason why on impact
households mostly invest in foreign bonds while in later periods they
reduce their foreign bond position, keeping investment in domestic capi-
tal high. Note also that now the foreign asset position exhibits mean rever-
sion. Observe finally that the responses depicted in the right-hand panel
of Figure 2 are very similar to the one presented by KV in Figure 6, show-
ing that this simple change modifies the standard intertemporal model of
the current account to establish the current account as a way of smoothing
investment.
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Table 2 BENCHMARK PARAMETER
VALUES

B=

=09, n=03 oc=2

x|

Preferences

Technology o = 0.36, & = 0.08
Shocks o, = 1%, o, =0.5%
Costs ¢=08 y=013 b=0

The remainder of this discussion will address the quantitative impor-
tance of this role. First the choice of the model parameter values is dis-
cussed, and then numerical results are presented.

4. Parameter Values

The model is calibrated to annual data. Setting preference and technology
parameters is a standard exercise (see for example Mendoza, 1991), and
the values are reported in the first two rows of Table 2.

There are two nonstandard calibration issues. The first is the identifica-
tion of the importance of temporary vs. permanent productivity shocks.
This is a quite hard empirical problem that has a close parallel in the labor
literature. Here I take a crude approach of estimation by simulation. I first
normalize the value of o, (the variance of persistent shocks) to 1% and
set o, (the variance of the temporary shocks) so that, when a productivity
process is simulated for 38 periods and current productivity is regressed
on lagged productivity, a coefficient of 0.81 is obtained.® This procedure
yields a value for o, of 0.5%.

The second issue is the determination of the parameters of the bond-
holding costs. The steady-state bond position b is set to 0, which roughly
matches the foreign bondholdings in the cross section of countries in the
KV dataset. To set the value of the intensity of the bondholding costs (y),
one possibility is to match the volatility of investment or of the trade bal-
ance relative to output (as in Schmitt-Grohé and Uribe, 2002). The prob-
lem with that approach is that there are many combinations of y and ¢
(the adjustment costs on investments) that yield the same value for the

6. The value of 0.81 is obtained by regressing the multifactor productivity of the private
business sector (from BLS) on the lagged multifactor productivity and on a linear time
trend. The frequency of the series is annual, and the time period is 1960-1997. Note that
for a quarterly frequency this value would imply a persistence of productivity of roughly
0.95.
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Table 3 CORRELATIONS, DATA, AND MODELS

CA, Investment ~ CA, Saving  Investment, Saving

Data —0.40 0.29 0.78
Models
Benchmark —-0.36 0.28 0.78
No bondholding costs -0.78 0.63 —0.06
No transitory shocks 0.69 0.15 0.78
Large transitory shocks 0.02 0.61 0.78

All variables are ratios to GDP. Statistics from the model are average across 100 simulations, each of 38
periods.

target statistics, and unfortunately the results of the model are sensitive
to the particular pair of y and ¢ chosen.

Note, though, from the impulse responses in Figure 2, that temporary
productivity shocks always cause an increase in saving but, depending
on the presence of the bondholding costs, cause either an increase or a
decrease in investment; this implies that the correlation between savings
and investment is highly sensitive to the size of the bondholding costs.”
This observation suggests setting the bondholding cost to match the
median correlation between investment and saving reported in Table 1
while setting the adjustment costs on investment to match a volatility of
investment relative to output of 2.4.® This procedure yields values of
y = 0.13 and ¢ = 0.8. The full set of benchmark parameters is reported
in Table 2.

5. Results

In Table 3 the line labeled “Benchmark” reports the model’s predicted
current account/investment, current account/saving, and saving/in-
vestment correlations, using the benchmark parameter values. Although
the model is calibrated to match only the investment/saving correlation,
it does a good job in reproducing the other two correlations. Figure 3 re-
ports the same current account responses presented in Figure 1, together
with current account responses based on artificial data generated by the

7. One possible interpretation of the bondholding costs is the degree of international finan-
cial friction faced by the economy; with high bondholding costs countries international
borrowing is costly and domestic saving is highly correlated with domestic invest-
ment; with low bondholding costs domestic saving and investment are not necessarily
correlated.

8. This value is computed by taking the average of standard deviations of HP filtered annual
real investment over HP filtered annual real GDP for the United States, Japan, Canada,
and the European Union over the period 1966-1997. Data are from OECD quarterly na-
tional accounts.
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Figure 3 DATA AND MODEL: CURRENT ACCOUNT RESPONSES TO
(a) SAVING /OUTPUT RATIO, (b) INVESTMENT /OUTPUT RATIO

(a) Saving/output ratio

(b) Investment/output ratio
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Note: The dashed lines are two-standard-error confidence bands.

model.’ The figure suggests that the model is also able to capture quite
well the entire dynamics of the current account in response to investment
and saving fluctuations.

The remaining results presented in Table 3 establish that all elements
of the model presented are indeed essential to understand the data.

The line labeled “No bondholding cost” reports the correlations pre-
dicted by a version of the model without the bondholding costs'’; in this
case in response to permanent productivity shocks agents borrow heav-
ily to finance investment, leading to a counterfactually highly negative
current account/investment correlation and to a counterfactually low
saving /investment correlation. Also, in response to temporary productiv-
ity shocks, agents invest heavily in foreign bonds, leading to a counterfac-
tually high correlation between savings and the current account.

The line labeled “No transitory shocks” shows that also the presence
of transitory shocks is essential. The correlations reported there are from

9. The model-based impulse responses are computed by running on artificial data the same
regression we run on the actual data.
10. In this parametrization of the model the adjustment cost on investment is set to a higher
value so that the model still matches the relative volatility of investment.
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a version of the model in which a single persistent productivity shock™
is used and in which the parameters y and ¢ are chosen to match the same
moments as in the benchmark case. Notice that in this case the model fails
to reproduce the negative correlation between investment and the current
account. The reason for this is that with a single persistent shock, invest-
ment tends to be very volatile relative to output, and quite large adjust-
ment costs are required to match the relative volatility of investment in
the data. When adjustment costs are large, agents do not undertake large
investment in one period and hence do not need to run a current account
deficit when they want to increase their investment.

Finally, the line labeled “Large temporary shocks” reports the results
for a version of the model in which the predominant shocks are temporary
productivity shocks™ (like the shocks analyzed by KV). Notice that again
the model cannot reproduce the negative correlation between investment
and current account. When temporary shocks hit, on impact agents invest
in domestic capital and in foreign bonds at the same time, and this induces
positive correlation between the two variables; in the subsequent periods
they rebalance their portfolio by keeping investment high and by running
current account deficits, and this behavior induces a negative correlation
between the variables. It turns out that quantitatively the two effects can-
cel, and that the overall correlation between investment and current ac-
count is close to 0 and not negative. This suggests that short-run current
account dynamics cannot be understood using only the investment-
smoothing argument.

6. Concluding Remarks

The previous literature has stressed the current account as a tool countries
use to smooth consumption and finance their investment. This use seems
particularly important when countries are hit by persistent productivity
shocks. The important contribution of KV’s paper is the suggestion of
another role of the current account: in smoothing investment to reduce
capital adjustment costs. This role seems important when countries are
hit by temporary productivity shocks. The data and the simple model
analyzed in these comments suggest that both shocks and thus both roles
of the current account are at work and that both need to be considered

11. The persistence of this shock is set equal to the persistence of the composite shock in
the original model.

12. In this case the variance of temporary shocks is set twice as large as that of permanent
shocks, and the cost parameters are set to match the same moments. Obviously, in this
case the persistence of the composite productivity does not match the data.
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explicitly when trying to understand current account and investment
dynamics.

REFERENCES

Backus, D., P. Kehoe, and F. Kydland. (1992). International real business cycles.
Journal of Political Economy 100:745-775.

Baxter, M., and M. Crucini. (1995). Business cycles and the asset structure of for-
eign trade. International Economic Review 36:821-854.

Glick, R, and K. Rogoff. (1995). Global versus country-specific productivity
shocks and the current account. Journal of Monetary Economics 35:159-192.

Heathcote, J., and F. Perri. (2002). Financial autarky and international business
cycles. Journal of Monetary Economics 49:601-627.

Kraay, A., and J. Ventura. (2000). Current Account in debtor and creditor coun-
tries. Quarterly Journal of Economics 95:1137-1166.

Mendoza, E. (1991). Real business cycles in a small open economy. The American
Economic Review 81:797-818.

Obstfeld, M., and K. Rogoff. (1995). The intertemporal approach to the current
account. In Handbook of International Economics, G. Grossman and K. Rogoff
(eds.). Amsterdam: Elsevier.

Sachs, J. (1981). The current account and macroeconomic adjustment in the 1970s.
Brookings Papers on Economic Activity 1:201-268.

Schmitt-Grohé, S., and M. Uribe. (2002). Closing small open economy models.
Journal of International Economics, forthcoming.

Comment

ERIC VAN WINCOOP
University of Virginia and NBER

1. Introduction

In terms of international capital mobility the world economy appears to be
very closed and very integrated at the same time. During the East Asian
financial crisis we saw enormous swings in net capital flows over a very
short span of time, equal to 10% of GDP or more for some countries.
During the same crisis net capital inflows to the United States almost dou-
bled. Capital appears to rapidly reallocate across countries in response to
perceived risk and expected returns. On the other hand, Feldstein and
Horioka’s (1980) finding that there is almost a one-to-one relationship be-
tween saving and investment rates in cross-section data remains true to-
day, suggesting that almost all of national savings is invested at home
and net capital flows remain relatively small. What could account for this
seemingly paradoxical state of affairs?

The paper by Kraay and Ventura is a nice contribution that both docu-
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ments this puzzle and sheds light on what may explain it. In my com-
ments [ will discuss both the evidence and theoretical explanations.

2. The Evidence: Short Run vs. Long Run

The starting point in developing their empirical evidence is the so-called
new rule, which Kraay and Ventura documented in an earlier paper. The
rule says that the change in the current account is equal to the change in
national savings times the share of foreign assets in a country’s portfolio.
Since the share of foreign assets in the portfolio tends to be small due to
home bias, this implies that most of a change in national saving is invested
at home, consistent with Feldstein and Horioka’s finding. The new rule
appears to hold up very well in the long run, but not in the short run.
The long run is captured by a cross-section relationship using the average
over 30 years of saving and the current account as a percentage of GDP.
The short-run relationship is found after subtracting from saving and the
current account their long-run averages. In the long run the new rule
holds almost perfectly, while in the short run it explains almost nothing
of the relationship between the current account and saving.

The authors refer to the deviation from the new rule in the short run
as the portfolio-rebalancing component of the current account: CA, — xS,
where ¥, is the fraction of the portfolio invested abroad. In order to better
understand what drives this deviation from the new rule, they regress
CA; — xS, on current and lagged saving rates, as well as several controls.
The coefficient on current saving is large and positive, suggesting that
about 60% to 70% of a change in savings is invested abroad (correspond-
ing to a current account surplus). The coefficients on lagged savings are
negative, though, with the sum of all coefficients close to zero. This sug-
gests that for x = 0 a change in savings has little or no effect on the current
account in the long run. It appears therefore that while initially most of
a change in national savings is invested abroad, in the long run almost all
of it is invested at home. Large swings in the current account are therefore
possible in the short run, while the current account remains close to zero
in the long-run.

The regressions on which the conclusions are based suffer from well-
known endogeneity problems. Any time one regresses investment on sav-
ing or the current account on saving, it is questionable which affects
which. The authors include some variables in the regression that can be
expected to affect both saving and investment in the same direction, such
as global shocks or population growth. That does not fully deal with the
endogeneity problem, though. There may be exogenous shifts in invest-



Comment - 107

ment that affect both saving and the current account and show up in the
error term of a regression of CA, — x,S, on saving.

I have reason to believe though that the results will hold up to more
careful empirical analysis. In Iwamoto and van Wincoop (2000) we com-
pared the short- and long-run relationships between saving and invest-
ment rates by looking at correlations. This way one does not need to take
a stand on the direction of causation. We captured the long run by looking
at the cross-section relationship between saving and investment for
OECD countries, and the short run by looking at the average time-series
relationship for OECD countries. The results are summarized in Table 1.

In the raw data (using saving and investment rates as a share of GDP),
the cross-section relationship is considerably stronger than the time-series
relationship. In the second row we control for a variety of factors that
might account for a positive relationship between saving and investment
rates even when financial markets are perfectly integrated. For the cross-
section data these are differences in growth rates, fiscal policy, and income
levels across countries. For the time-series data they are global, business-
cycle, and fiscal shocks. The correlations are based on the components
of saving and investment rates that are orthogonal to these common fac-
tors. After controlling for common factors the cross-section correlation
remains very high at 0.76. Since Feldstein and Horioka, a large literature
has developed pointing to common factors as a potential explanation, so
far none has convincingly held up for the cross-section evidence. The
time-series correlation drops to a low 0.28 after controlling for common
factors. It appears therefore that there is a strong long-term relationship
between saving and investment that cannot be explained by common fac-
tors, while there is a very weak short-term relationship. This is in essence
the same conclusion drawn by Kraay and Ventura.

The fact that the long-run cross-section relationship cannot be ex-
plained away easily by common factors suggests that Feldstein and Hori-

Table 1 CROSS-SECTION AND (AVERAGE) TIME-SERIES
CORRELATION BETWEEN SAVING AND
INVESTMENT FOR 15 OECD COUNTRIES

Correlation

Cross section Time series
(1985-1990) (1975-1990)
Raw data 0.85 0.56

Controlling for common factors 0.76 0.28
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oka, who interpreted the relationship as reflecting imperfect international
capital mobility, were right after all. Data on saving and investment rates
for regions within a country further confirm this. Iwamoto and van Win-
coop (2000) show that for Japanese prefectures the cross-section correla-
tion is close to zero. Other studies often obtain even substantially negative
cross-section correlations for regions within a country. As pointed out,
though, in van Wincoop (2000), the substantial negative correlations are
a result of incorrect measurement of savings at the regional level. With
a correct measurement of saving the correlations are close to zero. This
evidence suggests that borders across regions within a country are much
less of a barrier to capital flows than international borders. It remains to
be explained, though, why the short-term (time-series) relationship is so
much weaker than the long-term cross-section relationship between na-
tional saving and investment rates.

3. The Theory: Why Is the Savings—Investment Relationship
Much Weaker in the Short Run?

The answer suggested by Kraay and Ventura is adjustment costs of invest-
ment. When there are substantial short-term adjustment costs, one may
expect that in the short run most of an increase in saving is invested
abroad. In the long run adjustment costs play no role and it is again the
case that a rise in saving leads to a rise in domestic investment of simi-
lar magnitude. The paper illustrates this story in the context of a simple
portfolio-choice model, in which agents can invest in domestic capital and
foreign bonds. A critical assumption is that domestic capital can only be
held by domestic agents. This is an exogenous home-bias assumption,
which leads to the close relationship between saving and investment in
the long run.

The paper only considers the impact of a temporary productivity shock.
Although this can be used to illustrate the portfolio-rebalancing effect that
leads to the deviation from the new rule in the short run (and therefore
a weak short-run S-I relationship), the example tells us little about the
long run. One could alternatively consider a permanent increase in sav-
ing, for example through a drop in the time discount rate. It will again
be the case that in the short run most of the rise in saving is invested
abroad due to the adjustment costs associated with domestic investment.
In the long run the new rule will hold again, so that most of the rise in
saving is invested at home.

The new rule can actually be expected to hold in the long run almost
irrespective of particular modeling assumptions one makes. As long as
one makes one of many possible assumptions to assure that there is a
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steady-state level of foreign bondholdings, the new rule applies. This can
be seen as follows. With b and k respectively foreign-bond holdings and
the capital stock, and g the steady-state growth rate, we have in steady
state S = db + dk = g(b + k) and I = gk. It follows that CA =S — 1 = gb
= xS, where x = b/ (b + k) is the share of the portfolio invested abroad.
The new rule becomes more than a simple accounting identity, though,
when it is interpreted as saying that the current account is equal to saving
times a constant x. In Kraay and Ventura (2000), the authors find that the
fraction of the portfolio invested abroad indeed does not fluctuate a lot,
although it fluctuates substantially more over a 10-year period than over
a l-year period. This appears to be inconsistent with the proposed theory,
in which there is only portfolio rebalancing in the short run and not in
the long run. In the theory expected returns are constant in the long run
due to the constant-returns-to-scale production function, while in the
short run expected returns can change due to adjustment costs.

Instead of temporary changes in x, as in the proposed theory, consider
a case in which there are small permanent changes in the fraction invested
abroad. The following example illustrates that this can have a much big-
ger impact on the current account in the short run than in the long run.
Consider a shock that leads to a permanent increase in x from 0 to 0.01
and a permanent rise in savings from 10% to 15% of GDP. Since CA =
xS in the long run, it is easily checked that investment will rise by 4.85%
of GDP in the long run, almost exactly the same as the rise in saving. The
current account will rise by only 0.15% of GDP. So saving and investment
move closely together in the long run, and applying the new rule when
holding x at zero gives a reasonably close prediction (of zero) of the
change in the current account. If the capital-output ratio is 3 (about aver-
age), b/y will immediately rise by 0.03, so that there will be an immediate
current account surplus of 3% of GDP. In the short run therefore most of
the increase in saving (60% of it) is invested abroad.

This example suggests that a model where shocks lead to small but
permanent portfolio rebalancing can account for the evidence. One there-
fore does not need constant returns to scale in the long run. To capture
the evidence best, a model should have the following features: (i) x is
small, (ii) changes in x are relatively small, (iii) long-run changes in x are
at least as big as short-run changes. In order to capture (i) endogenously,
one can introduce features such as information asymmetries or contract
enforcement problems. My guess is that such a model naturally also leads
to (ii): the source of the home bias is likely also to make the fraction in-
vested abroad relatively insensitive to expected returns. Finally, (iii) is
easily captured as long as we avoid constant returns to scale in the long
run and very large short-run adjustment costs.
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4. To Conclude

The evidence that Kraay and Ventura have presented is intriguing. It sug-
gests that the current account is an important buffer for shocks in the short
run, but is relatively little affected by shocks in the long run. In other words,
saving and investment are closely tied in the long run, but not the short
run. The evidence begs for a theory. In my view models that endogenously
introduced home bias are likely to be most fruitful for understanding these
stylized facts. Along this line it would also be interesting to explore the
implications of Obstfeld and Rogoff (2000), who have suggested trade costs
as the source of all major puzzles in international macroeconomics, includ-
ing the portfolio-home-bias and Feldstein—Horioka puzzles.
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Discussion

An issue that concerned a number of participants was the assumption
that claims on capital could not be traded internationally. Robert Barro
noted that if claims on capital can be traded internationally, gross rather
than net foreign assets are what matter. In particular, he noted that there
is always a positive relationship between savings shocks and the current
account, but the magnitude of the effect depends on the percentage of
the capital stock that is domestically owned.

On this point, Gian-Maria Milesi-Ferretti noted that the size of portfolio
diversification has changed a lot over the authors’ sample period. As an
example, he said that for the United Kingdom, while foreign assets plus
foreign liabilities were 40% of GDP in 1966, in 2002 they were 320% of
GDP. He pointed out that this is a much more significant change than
the change in net positions over the same period. As a result, he agreed
with Barro in finding the authors’ bond-type modeling strategy puzzling.
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The treatment of shocks in the paper and resulting endogeneity con-
cerns raised interest among the participants. Pierre-Olivier Gourinchas
noted that the literature on the intertemporal approach to the current ac-
count suggests paying special attention to the distinction between transi-
tory and permanent shocks. He felt that while Kraay and Ventura had
dealt with this issue in the model, they had not paid it sufficient attention
in the empirical part of the paper. He suggested that if the issue were
addressed, it would affect the estimated impulse responses. Echoing the
discussants, he also said he would have liked to see the authors consider
other types of shocks in addition to productivity shocks; for example,
shocks to government spending. He wondered whether, in the data, it
would be possible to identify different kinds of responses to different
shocks.

Alan Stockman also wondered whether different shocks might explain
the short- and long-run behavior of the current account. He noted that
this fact might be masked if shocks are not well identified. He also pointed
out that among developed countries, there are lots of highly correlated
shocks. He saw this as a problem for the paper, although there might be
predictions about the differential behavior of countries that are more or
less synchronized with the international business cycle.

Charles Engel questioned the contention that all of the explanations of
the Feldstein—-Horioka puzzle are unsatisfactory. He noted that he had
always found the budget-constraint explanation convincing, as budget
constraints imply a long-run relationship between savings and invest-
ment while leaving a great deal of flexibility in explaining the short-run
relationship between them. He also pointed out that when there is a bud-
get constraint, it is unlikely that there are instruments for saving that are
uncorrelated with investment.

Also on the issue of endogeneity, Mark Gertler suggested that with
quarterly data, the portfolio-rebalancing and savings variables could be
embedded in a VAR, and their joint responses to standard identified
shocks such as money shocks and productivity shocks could be examined.
Bob Hall suggested that looking at cross-covariances in a general-equilib-
rium framework would be an attractive way of sidestepping the identifi-
cation issues raised by the authors” regressions.

The authors’ assumptions about adjustment costs were commented upon
by several participants. Pierre-Olivier Gourinchas was worried that the re-
sults were not robust to adjustment-cost assumptions. He was concerned
particularly by the fact that, as a result of the particular assumptions, in-
vestment doesn’t jump in response to productivity shocks in the model.

Mark Gertler made some suggestions on how to explain the slow ad-
justment of investment without appealing to huge adjustment costs. In
addition to the financial-market frictions discussed by Fabrizio Perri, he
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mentioned planning lags. He cited evidence documented by Owen La-
mont that large corporations make investment decisions one year in ad-
vance, and that up to 90% of investment is committed in advance.

Gian-Maria Milesi-Ferretti argued that, in contrast to the maintained
hypothesis of the paper, the share of net foreign assets in wealth is not
empirically stable. As evidence, he referred to the authors’ paper on coun-
try portfolios, which he said suggested that net foreign asset positions are
nonstationary and that countries’ positions as creditors and debtors
change over time.

In response to the discussants and other participants, Jaume Ventura
defended the authors” assumption of limited international risk sharing.
He remarked that the intertemporal approach to the current account is
successful precisely because of the home bias in portfolios it generates.
He noted that recent research by Fabrizio Perri and Pat Kehoe explores
how frictions such as lack of trust and the inability to write contracts
might generate the budget constraint that the intertemporal approach to
the current account takes as given. On Milesi-Ferretti’s point on the stabil-
ity of country portfolios, he acknowledged that country portfolios are not
always stable. In particular, he remarked that the debt crisis in developing
countries in the 1980s resulted in very unstable portfolios in those coun-
tries. He noted that the intertemporal theory of the current account does
not work particularly well for developing countries. The budget con-
straint is on the one hand too tight, in that it does not allow for risk shar-
ing, but on the other hand too loose, in that it allows countries to consume
a lot in any given period, without regard for future willingness to pay.
However, he maintained that the budget constraint is approximately cor-
rect for developed countries. On the issue of endogeneity and shocks, Ven-
tura explained that the authors found their story with transitory shocks
to income and consequent oscillations in savings more relevant than a
story with permanent shocks to productivity, because they felt it did a
better job of explaining the long-run as well as the short-run evidence.

Aart Kraay made a further comment on Milesi-Ferretti’s point about
the stability of country portfolios. He responded that the fact that not all
developed-country portfolios are completely stable merely amounts to
saying that the R? is not equal to one. On the issue of endogeneity, he
pointed out that it is very difficult to find convincing instruments for sav-
ings. However, he felt that the most important thing to worry about is
the possibility that there are omitted variables driving savings and invest-
ment in such a way as to give exactly the results in the paper. He said
that the Feldstein—-Horioka literature had searched for such variables, but
had not had great success in explaining the cross section, and in any case
these variables were controlled for in the empirical work.





