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Abstract

We investigate the possibility that the large current account deficits of the U.S. are the outcome of

optimizing behavior. We develop a simple long-run world equilibrium model in which the current

account is determined by the expected discounted present value of its future share of world GDP

relative to its current share of world GDP. The model suggests that under some reasonable

assumptions about future U.S. GDP growth relative to the rest of the advanced countries—more

modest than the growth over the past 20 years—the current account deficit is near optimal levels. We

then explore the implications for the real exchange rate. Under some plausible assumptions, the

model implies little change in the real exchange rate over the adjustment path, though the conclusion

is sensitive to assumptions about tastes and technology. Then we turn to empirical evidence. A test of

current account sustainability suggests that the U.S. is not keeping on a long-run sustainable path.

A direct test of our model finds that the dynamics of the U.S. current account—the increasing deficits

over the past decade—are difficult to explain under a particular statistical model (Markov-switching)

of expectations of future U.S. growth. But, if we use survey data on forecasted GDP growth in the

G-7, our very simple model appears to explain the evolution of the U.S. current account remarkably

well. We conclude that expectations of robust performance of the U.S. economy relative to the rest of
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the advanced countries is a contender—though not the only legitimate contender—for explaining the

U.S. current account deficit.

r 2006 Elsevier B.V. All rights reserved.
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1. Introduction

The large U.S. current account deficits in recent years have been the subject of an
enormous amount of study in academia, among government and central bank economists,
in business economics reports, and in the press.1 Many different explanations of the cause
of the deficit have been offered, and to varying degrees we believe that all may have played
a role in the evolution of the deficit: low private saving in the U.S. generated by financial
innovations or asset price inflation; large public-sector budget deficits; a ‘‘glut’’ of savings
in the rest of the world driven by demographic factors in the rich countries and capital
market imperfections in the emerging markets; and, perhaps even misalignment of the
nominal exchange rate leading to excessively cheap import prices for the U.S. in the short
run.
Many studies pose the question of whether the current account deficit is sustainable.

However, an exact definition of ‘‘sustainable’’ is elusive. For example, take the simplest
small-country model of the current account based on intertemporal optimization. Assume
the country is growing over time because of productivity growth in the tradable sector, and
that it faces a constant world interest rate. The country will be on a sustainable path—
meaning it is not violating its budget constraint—and following an optimal path even
though it runs a current account deficit in all periods, its current account deficit grows
forever, its current account/GDP ratio is constant, and its debt/GDP ratio rises forever
(though asymptotes).2 This suggests that there is no obvious short-cut to determining
whether a country’s current account deficit is leading it into trouble, or whether its current
account deficit is the outcome of optimal decisions.
Instead of trying to define ‘‘sustainable’’, we ask whether there are plausible assumptions

under which the U.S. current account deficit is consistent with intertemporal optimizing
behavior. This type of model is probably less useful for examining higher frequency
movements in trade balances, but we believe it is appropriate for examining the U.S.
imbalance since adjustment is likely to take place over a long period of time. Specifically,
we undertake an extended back-of-the-envelope exercise that begins by assuming that
households in the U.S. have a relatively high intertemporal elasticity of substitution
(unity). We then embed the U.S. in a general equilibrium model of the world economy. We
derive the simple and intuitive insight that the U.S.—or any country—optimally will run a
current account deficit if the sum of its current and expected future shares of world GDP
1See, for example, Backus et al. (2005), Bernanke (2005), Blanchard et al. (2004), Caballero, et al. (2005), Chinn

(2005), Clarida et al. (2005), Edwards (2005), Faruqee, et al. (2005), Gourinchas and Rey (2005), Kouparitsas

(2005), Kraay and Ventura (2005), Obstfeld and Rogoff (2000, 2004, 2005), and Truman (2005).
2These results can be derived easily in a small-country model with log utility of expenditures, and a Cobb-

Douglas utility over consumption of traded and non-traded goods, and with no factor mobility.
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Fig. 1. U.S. current account/GDP (%).
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(net of investment and government spending), discounted by households’ discount factor
in utility, exceeds its current share of world net GDP. We undertake a series of calibration
and empirical exercises to assess whether the U.S. deficit (about 7% of net GDP in 2004, as
depicted in Fig. 1) can be explained plausibly by optimistic forecasts of growth in the
U.S.’s future share of world net GDP.3

Fig. 2 is the starting point of our analysis. It shows one of the most striking economic
developments of the last 25 years: the dramatic increase in U.S. output relative to the rest
of the high-income world. Specifically, the chart plots U.S. net GDP as a share of
advanced-country net GDP.4 We net out government spending and investment because
our theory suggests that consumption spending ultimately depends on income that is
available for household consumption, but a plot of unadjusted GDP shares would look
very similar. The chart also eliminates the influence of exchange rate swings by comparing
real GDP growth relative to GDP shares in 1990, in a way that will be explained in greater
detail later.
3Erceg et al. (2002), Backus et al. (2005), Caballero et al. (2005), and Faruqee et al. (2005) conduct similar

exercises.
4Advanced countries include the G-7 plus Switzerland, Sweden, and Norway.
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Fig. 2. U.S. share of advanced country net GDP. Source: OECD Economic Outlook database.
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The striking thing about this graph is that since some time in the 1980s, the U.S. share
appears as if it is on an upward linear trend. Its share has increased from a trough in 1982
of around 38% to its level in 2004 of approximately 44%. Prior to 1982, it appears that the
U.S. share fluctuated around a level of roughly 38.5%.
GDP shares capture two factors that are typically considered separately in the

neoclassical approach to the current account. First, if the country’s income is expected to
rise, it may borrow now and run a current account deficit. Second, if the world interest rate
is low, the country’s incentive may be to borrow more now. One factor that may lead to
lower interest rates is high saving in the rest of the world, which might in turn be generated
by poor growth prospects in those countries. Our model reworks the neoclassical model to
show how we can express the optimal consumption path as a function of the current and
expected future discounted sum of the country’s share of world net output. This
representation is useful because it expresses the economic forces in a transparent and
intuitive way, and it gives us a way of testing the model that does not require a measure of
equilibrium long-run world real interest rates. The effects of real interest rates are
implicitly captured by the ‘‘shares’’ model. For example, if the rest of the world’s income
growth is expected to be slow, in the standard representation their high saving will reduce
world interest rates and these low rates will discourage saving in the U.S. In the ‘‘shares’’
approach, we see directly that U.S. borrowing is encouraged by low growth in the rest of
the world, because that low growth will lead to higher future output shares for the U.S.
Another nice feature about the ‘‘shares’’ model is that it applies to countries of any size.
There is no difference in the representation for countries that are too small to affect world
real interest rates, and large countries that can.
In assessing whether the U.S. current account deficit is compatible with a plausible

projection of the U.S.’s future share of world GDP, we have made a number of ‘‘heroic’’
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assumptions to determine what set of countries constitute the rest of the world, what is the
appropriate measure of the equilibrium real exchange rate used to calculate GDP shares,
etc. We discuss these assumptions below in detail.

We find under a baseline calculation that if the U.S. share is expected to grow another
7% (percent, not percentage points) over the next 25 years, then our model implies that it is
optimal to run a current account deficit that is 7% of net GDP. In other words, Fig. 2 puts
the U.S. share at slightly under 44% at the end of 2004. The current U.S. deficit is
then ‘‘explained’’ if households expect an increase in the U.S. share to 47% by the end of
2029.

The implication of the U.S. deficit for adjustment of the real exchange rate has drawn a
lot of attention. We examine this by adopting a special case of our shares model. In it, each
country produces a non-traded good and specializes in production of a traded good. The
set-up is essentially identical to that of Obstfeld and Rogoff (2004), with two significant
deviations. First, they ask what are the effects on the real exchange rate from an exogenous
change in spending (or exogenous increase in output) that is sufficient to reduce the U.S.
current account deficit. In contrast, we examine the adjustment of the real exchange rate
along an optimal consumption path. Second, they assume in essence that factors are
immobile between sectors within a country. We consider a longer-run framework that
allows for inter-sectoral factor mobility within countries.

Our findings are reminiscent of Benigno and Thoenissen (2003). If U.S. growth is driven
in part by productivity growth in the traded sector, there will be a tendency for the price of
U.S.-traded goods to fall relative to the price of foreign-produced traded goods.
This is simply a supply effect. But this works toward a decline in the U.S. consumer
price level relative to the rest of the world (a real depreciation) because of the home
bias in consumption of tradable goods. On the other hand, as long as tradable/non-
tradable productivity growth is greater in the U.S. than in the rest of the world, there
will be an increase in the relative price of non-traded goods. This works simply through
the classical Balassa-Samuelson effect. Practically speaking, the overall effect on the
long-run real exchange rate may be very small, because the Balassa-Samuelson effect
and the home-bias effect work in opposite directions. U.S. growth in recent years has been
led by productivity gains in both traded and non-traded industries. In our baseline
calculation, if traded/non-traded productivity rises by a cumulative 8% greater amount in
the U.S. than in the rest of the world over the next 25 years, then under the scenario in
which the U.S. net GDP share rises by 7%, there will be no change in the U.S. real
exchange rate.

How plausible are these simulations? While Fig. 2 is a starting point, it is almost a
stopping point as well. The problem comes in choosing a model for the future U.S. share.
It looks like the U.S. share is rising along a linear trend in Fig. 2, but of course that cannot
literally be true. Given that the upward trend must halt, Fig. 2 gives no clue at all when it
will come to an end, and how.

We take a few stabs at empirically assessing the model. One approach is similar to Bohn
(2005), who examines the sustainability of the U.S. government budget deficit. We ask, in
essence, whether there is evidence that net exports rise as the debt/GDP rises. Fig. 3 shows
that the answer to this question is surely no. This figure plots the ratio of net external debt
to GDP and net exports for the U.S., annually, 1790–2004. After1930, it is clear that our
debt/GDP ratio is rising continuously. There seems to be no hint, on the other hand, of an
improvement in net exports. While the ‘‘shares’’ model may be able to explain the large
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current account deficit/GDP ratio of the U.S. in 2004, explaining the dynamics of the U.S.
current account deficit is much more difficult. The problem is in explaining the increasing

deficit. The model says that if a country expects its world share of GDP to rise, it will run a
large deficit initially, but its primary trade deficit will shrink over time (as its debt/GDP
ratio rises.) That is not consistent with Fig. 3.
A second empirical approach is to estimate the shares model on the data in Fig. 2. We

model the shares as following a Markov-switching process between two AR(1) regimes.
We cannot let the data determine the mean in the second regime. Fitting an AR(1) to post-
1982 data produces an autoregressive coefficient greater than one, implying the share is
explosive. Instead, we impose a mean. We try various values greater than the maximum
observed in the data. The idea is that Fig. 2 may imply that the U.S. share is converging
post-1982, very slowly, to some high value such as 47%.
This model is also not successful in explaining the dynamics of the U.S. current account.

The model can account for the level of the deficit in 2004. The problem is that the
assumptions on future growth in U.S. shares that can explain the level in 2004 would imply
that the U.S. deficit should have been even larger in earlier years. Even with Bayesian
updating about the probability that we have moved from the state that prevailed in
1975–1982 (in which the mean U.S. share was about 39%) to the new state with the high
long-run share that we impose for the post-1982 data, our model implies that the U.S.
should have relatively quickly digested the good news about future U.S. net GDP shares.
The U.S. should have been running big deficits even earlier.
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That finding reflects the fact that consumption is front-loaded in the neoclassical model.
If there is good news about future output, the model implies an immediate rise in
consumption. So from the perspective of the shares model, the puzzle is not so much why
the U.S. deficit is large as why has it been rising?

We suggest possible reasons for slow adjustment, and explore one of those
possibilities—that markets systematically underestimated U.S. growth relative to the rest
of the world. Here, we use evidence from surveys of economic forecasters. For the period
1993–2004, we can construct measures of expected future shares of G-7 output for the U.S.
Using these measures for expectations, we find that the ‘‘shares’’ model does a remarkably
good job of explaining the evolution of the U.S. current account.

Of course, it is possible that something else has driven the recent rise in the U.S. current
account deficit. The obvious alternative that has been emphasized in many studies is the
effect of tax cuts in the U.S. Our model incorporates Ricardian equivalence. In our model,
tax cuts do not reduce national saving. But, indeed, tax cuts might be the explanation for
the path of the U.S. current-account deficit after 2000. Our conclusions section notes this,
and some other possible factors that could influence the current account that are not
incorporated in our model.
2. The ‘‘Shares’’ model of the current account

We build a two-country general equilibrium model in which households choose
consumption optimally over an infinite horizon. We begin with the case in which
households in each country discount future utility by the same factor, b, and utility of
aggregate consumption is logarithmic (implying a unitary intertemporal elasticity of
substitution.) We examine the model under the assumption of perfect foresight.
2.1. Equal discount factors, log utility

We normalize the number of households in each country to equal one, but we allow the
number of individuals in each household to be different in the home and foreign country.
If preferences are homothetic, we can write a household’s total nominal expenditure on
consumption as PtCt, where Pt is the exact consumer price index, and Ct is the real
consumption bundle for the representative household. We have Ct ¼ Ntct, where ct is per
person consumption, and Nt the number of people per household in the home country. Yt

V

is the total nominal value of output in the home country, net of investment and
government spending. (The superscript V denotes ‘‘value’’.) The corresponding variables
for the foreign country are labeled with an *.5

We have not assumed that preferences are identical between the home and foreign
country. A household could, for example, have a home bias in consumption, in which it
gives greater weight in preferences to goods produced in its own country. There could be
non-traded goods, so that only home-country households consume home-country
5The model we examine is one in which only real values are determined. It is helpful to maintain the notion that

prices are expressed in terms of a currency, because then the symmetry between the home and foreign country will

be clearer. But we should interpret all nominal prices as being expressed in a common currency, as if these two

countries were in a currency union. To reiterate, this is merely notational convenience, and has no implications for

the results in the model.



ARTICLE IN PRESS
C. Engel, J.H. Rogers / Journal of Monetary Economics 53 (2006) 1063–10931070
non-traded goods, and likewise for foreign households. All that we require is that
preferences be homothetic, so that we can define consumption aggregates for each
household and their exact price index.
We can write the budget constraint for each household in the home country as:

P0C0 þ
P1C1

R1
þ

P2C2

R1R2
þ . . . ¼ R0B0 þ YV

0 þ
YV

1

R1
þ

YV
2

R1R2
þ . . . . (1)

Here, Rt is the nominal gross interest rate for period t. Bt is the home country’s nominal
claims on the foreign country at time t (so that if the home country is a debtor, Bt is
negative.) The Euler equation for consumption is given by6

Ptþ1ctþ1

Ptct

G ¼ bRtþ1,

where G is the gross population growth rate, G � ðNtþ1=NtÞ, which we assume is constant.
We can then write the Euler equation in terms of aggregate consumption:

Ptþ1Ctþ1

PtCt

¼ bRtþ1. (2)

Note that Eq. (2) does not depend on the growth rate of population. An analogous
equation holds for the foreign country, even if its population growth rate is different from
home’s. In other words, our model allows for differential population growth rates.
From Eq. (2) and its foreign counterpart, we get:

YW
tþ1 ¼ YV

tþ1 þ Y �Vtþ1 ¼ Ptþ1Ctþ1 þ P�tþ1C
�
tþ1

¼ bRtþ1ðPtCt þ P�t C�t Þ

¼ bRtþ1ðY
V
t þ Y �Vt Þ ¼ bRtþ1YW

t . ð3Þ

We have used the equilibrium condition that the total value of world consumption is
equal to the total value of world output (net of investment and government spending.) We
use the notation Yt

W to denote the value of world net output at time t.
It follows that

Rt ¼
YW

t

bYW
t�1

. (4)

Substituting Eqs. (2) and (4) into (1), we get

1

1� b

� �
P0C0 ¼ R0B0 þ YW

0 ðg0 þ bg1 þ b2g2 þ . . .Þ. (5)

Here, gt � YV
t =YW

t is the home country’s share of world net GDP at time t. We can
slightly rewrite this equation, and express nominal consumption at time t as

PtCt ¼ ð1� bÞRtBt þ ð1� bÞ
YV

t

gt

½gt þ bgtþ1 þ b2gtþ2 þ . . .�. (6)

This equation says that the consumption output ratio for a country will depend on the
discounted sum of its current and future share of world net GDP, relative to its current
6This is the Euler equation when the objective is to maximize the discounted sum of current and future utility of

per capita consumption.
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share. That is, define the present value relationship:

Gt � ð1� bÞ½gt þ bgtþ1 þ b2gtþ2 þ . . .�. (7)

Then write (6) as

PtCt

YV
t

¼ ð1� bÞ
RtBt

YV
t

þ
Gt

gt

. (8)

Equation (8) indicates that the home country will have a high ratio of current
consumption to output when its expected discounted current and future share of world net
GDP, Gt, is high relative to its current share of world net GDP, gt. The interest rate does
not discount future income in Eq. (8), because it has been solved out. The interest rate at
any time depends on the growth rate of world net output, according to Eq. (4). The
relationship in Eq. (8) could be consistent with any world growth rate. That is, what
matters for the country’s consumption/output ratio is its current and expected future
shares of world output. The higher its future share of world output compared to its current
share, the greater its consumption/output ratio. That is true whether its share of world
output is rising because its own output is rising faster than the rest of the world’s output is
rising, or it is falling less quickly than the rest of the world’s output is falling.

We derive a current account equation by using the national income accounting identity,
YV

t ¼ PtCt þNX t, where NX t is the home country’s net export of goods and services (not
including interest payment on its debt.) We can rewrite Eq. (6) as

YV
t �NX t ¼ ð1� bÞRtBt

þ ð1� bÞ
YV

t

gt

½gt þ bgtþ1 þ b2gtþ2 þ . . .�. ð9Þ

The current account is given by CAt ¼ NX t þ ðRt � 1ÞBt. We propose the following
approximation: CAt � NX t þ ð1� bÞRtBt ¼ NX t þ ðRt � UWt ÞBt, where UWt � YW

t =YW
t�1.

That is, our approximation to the current account is smaller than the true current account
by ðUWt � 1ÞBt. (This term is zero if the world growth rate is zero.) With this
approximation, we can then write

CAt ¼ YV
t 1�

Gt

gt

� �
, (10)

or, ztgt ¼ gt � Gt,where zt � CAt=YV
t . We use this relationship in our simulations.

It is easy to infer from Eq. (10) what the dynamics of current account adjustment will
look like. Consider a country whose share of world net GDP is growing. The share cannot
grow without bound. So, if ðGt=gtÞ41 at some time t, then at some point in the future,
Gtþj=gtþj must decline. A country that is expecting growth in its future share of world net
GDP will run a current account deficit today, but its current account deficit/GDP will
decline in the future. If the home country’s growth exceeds the growth in the rest of the
world, home consumption increases immediately. The home country borrows from the
foreign country. Over time, home and foreign consumption grow at equal rates—equal to
the growth rate of net world GDP.

We have derived this under perfect foresight, but in the data we look for a relationship
between the current account and expected future income shares. We simply take the
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short-cut of putting an expectation directly into (10)7

ztgt ¼ bgt � ð1� bÞEt½bgtþ1 þ b2gtþ2 þ . . .�. (11)

Equation (11) implies a relationship between a country’s current account relative to
world net GDP ðztgtÞ and the country’s current and expected future shares of world net
GDP. We note that it is neither GDP per capita nor some measure of productivity that is
relevant for this calculation. What matters is aggregate GDP net of investment and
government spending. The U.S.’s GDP has been rising relative to the rest of the advanced
countries in part because its workforce has been increasing. Immigration, a higher birth
rate, and more working hours per year all contribute to the rise in the U.S. share of
advanced-country output.

2.2. Heroic assumptions

We use this model to assess whether the very large U.S. current account deficits could
potentially be consistent with plausible expectations about the future growth in the U.S.
share of ‘‘world’’ GDP. In both our simulations and empirical work, we use output shares
as measured in Fig. 2 as the basis for our comparisons.
We view our model as being a long-run equilibrium model, but we believe that there are

short- and medium-run fluctuations in key economic variables that are not captured in our
model. Most importantly, our model calls for measuring GDP at world prices. That is, the
U.S. share of world GDP should be measured as the value of its GDP divided by the value
of world GDP, in nominal terms. But there are large swings in real exchange rates that do
not represent long-run equilibrium movements. How do we calculate equilibrium real
exchange rates for purposes of calculating GDP shares?
We considered several ways of smoothing the wide swings in U.S. real exchange rates:

moving averages over 5-year windows, HP-filtering, quadratic detrending, etc. Ultimately,
none of these were entirely satisfactory. Without filtering the real exchange rate at all, the
U.S. share shows an upward trend (as Fig. 2 does) but its movements are dominated by
real exchange rate swings. Bilateral real exchange rates have swung by 30%, 40%, or 50%
over spans of 2 or 3 years. Because the effects of the real exchange rate can be so large in
the short run, the choice of filter also has a large effect on the short- and medium-run
measurement of shares.
Our decision was simply to measure GDP at constant real exchange rates, thus

eliminating all effects of real exchange rate movements. That is, we assume that long-run
purchasing power parity holds among advanced countries. We made that choice in part
because there is to some degree consensus that long-run PPP does hold among these
countries. For example, Rogoff’s (1996) well-known survey states, ‘‘at long last, a number
of recent studies have weighed in with fairly persuasive evidence that real exchange rates
y tend toward purchasing power parity in the long run’’ (p. 647) Also, as we have noted,
our model of real exchange rates (set out below in Section 3) actually implies that under
plausible assumptions the equilibrium real exchange rate will not move very much even if
the U.S. GDP share grows significantly.
7If we had derived the model under the assumption of uncertainty, then Eq. (11) would not hold exactly. So

Eq. (11) is not, strictly speaking, derived from the Euler equation under uncertainty and the rest of the model.

Perhaps future work can assess the error involved with the approximations used to derive Eq. (11).
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We use 1990 real exchange rates to measure GDP in each country for all years. In 1990,
the U.S. real exchange rate was approximately at its mean level over the period of our
analysis (1975–2004) relative to the other nine countries in our study. We then measure
output shares using real output for each year, converted into common units using the 1990
real exchange rate. Our measure of GDP shares should match the PPP-corrected measures,
and in fact it does.8

If we were calculating the U.S. share relative to a larger number of countries, the U.S.
share would not have grown as dramatically (or would have fallen), using a PPP-corrected
measures of GDP. But it would be misleading to conclude that the U.S. share of world
GDP is falling. What we need according to the model is the U.S. share of GDP calculated
at equilibrium world prices. We have assumed that equilibrium real exchange rates are
constant. But that is different from assuming that equilibrium real exchange rates are
constant and equal to unity for all countries—which is the assumption made in calculating
PPP-adjusted GDP measures. While that assumption is reasonable when we restrict
ourselves to advanced countries, it is far from true when we include low-income countries.
The U.S. share of advanced country GDP was approximately the same in 1990 whether
one measured GDP using actual real exchange rates or PPP-adjusted real exchange rates.
The same is not true of U.S. GDP compared to GDP for low- and middle-income
countries.9

Our measure of advanced country GDP is the sum of GDP for the U.S., the rest of the
G-7, plus Switzerland, Sweden, and Norway. Adding other advanced countries, such as
Australia or smaller European countries, would not alter the picture of Fig. 2. But why do
we not include the larger emerging markets? Why, especially, do we not include China and
the emerging economies of East Asia that have experienced rapid growth?

Even subject to the caveat that the relevant measure of these countries’ GDP would be
smaller than PPP-adjusted measures, including them would still make the increase in the
U.S. share less dramatic than Fig. 2 depicts. These rapidly growing countries should really
be the big borrowers on world markets, and they should show current account deficits
according to our model. Clearly, our model is wrong if we try to use it to assess East Asian
current accounts.

But given that it is wrong for East Asia, we need to make some adjustment in applying
the model to the U.S. For some reason, there is a ‘‘saving glut’’ in these emerging markets.
Bernanke (2005) advances several hypotheses for this glut—including the notion that these
countries are building up a nest egg to use in the event of another financial crisis. They are
running current account surpluses, adding to world saving net of investment.

We choose to omit these countries from our analysis. We treat them as if they are neither
contributing to nor drawing from the world pool of net saving. If we modeled the
contribution of East Asian emerging economies to net world saving, the effect would be to
lower world real interest rates and increase borrowing in the rest of the world. The U.S.
8We use our own calculations because we can calculate quarterly measures of GDP shares, but at the annual

frequency our measure is nearly identical to one calculated from PPP-adjusted GDP reported by the World

Development Indicator of the World Bank.
9For example, in 2004, the combined GDP of Brazil, China, India, Indonesia, Korea, Mexico, Philippines, and

Thailand was 2.43 times the GDP of the U.S., when one uses PPP-adjusted measures of GDP. But at world prices,

all of these countries put together have a GDP that is smaller than U.S. GDP. Their GDP is only 74.4% of U.S.

GDP measured at world prices. That is, their weight relative to the U.S. is reduced by a factor greater than three if

GDP is calculated at world prices rather than PPP prices.
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has a greater incentive to borrow today because of this glut of saving from the emerging
market countries.
One might argue that we are ignoring precautionary saving. Even though these emerging

markets are saving today, perhaps the U.S. should be more cautious in taking advantage of
low world interest rates. If the glut of saving disappeared—if the East Asian countries
began acting more like our model says they should—then the U.S. might be forced to
rapidly reduce its borrowing. The adjustment process could be painful. In light of this
possibility, the U.S. should reduce borrowing today. It is difficult to model this effect, and
we do not try. We will return to this point in the Conclusion.
Our model assumes that all borrowing and lending takes place at the same interest rate.

In fact, the U.S. apparently earns a higher return on its foreign investments than it pays to
foreigners who invest in the U.S. Fig. 4 plots the decline in the U.S. external net asset
position since 1982. Although there are serious and well-known measurement issues, the
chart reproduces the conventional wisdom that the U.S. has emerged as a large debtor. But
Fig. 5 shows the U.S. net investment income as a share of GDP. That also has declined
since 1982, consonant with the decline in the U.S. asset position. But the decline in
investment income has not been nearly as sharp as the decline in the net asset position, and
the chart shows that U.S. net investment income in 2004 was still positive.
Gourinchas and Rey (2005) and Lane and Milesi-Ferretti (2005) offer analyses of this

phenomena. There are two reasons for the discrepancy in returns. First, the U.S. external
portfolio is more heavily weighted toward direct foreign investment and equities, while
foreigners’ portfolio of U.S. assets is dominated by Treasury securities. That is, U.S.
investors buy riskier assets that have higher average returns. Even within classes of assets,
the U.S. earns a higher expected return on its foreign investments, and Gourinchas and
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Rey note that this accounts for more than half the difference in the rates of return on the
portfolios. If the U.S. can always earn more on its foreign investments than foreigners earn
on their investments in the U.S., then a primary deficit could be sustained forever. We do
not consider the effects of the actual return differential when we assess whether the U.S.
current account could be consistent with intertemporal optimization.
2.3. Model simulations for the U.S. current account

According to Eq. (11), the current account depends on the current share of world GDP,
gt, compared to the expected discounted sum of current and future share of world GDP,
Gt. We consider this simple autoregressive model for the home country’s net GDP share:

gtþj ¼ ajgt þ ð1� ajÞḡ. (12)

Then,

Gt ¼
1� b
1� ab

gt þ
bð1� aÞ
1� ab

ḡ, (13)

so the discounted sum of the current and future shares is a weighted average of the current
share and the long-run steady-state share, ḡ. The more weight that individuals put on the
future in their utility (larger b) or the faster the convergence to the steady-state value
(smaller a), then the greater the importance of the long-run output share in determining
current consumption.
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Substituting this expression into Eq. (10), we get

CAt

YV
t

¼ 1�
1� b
1� ab

þ
bð1� aÞ
1� ab

ḡ
gt

� �
. (14)

Note that the solution for the current account to GDP ratio does not depend on the
absolute value of the GDP shares, but only the ratio of the long-run to current GDP share.
So, the calibration does not depend on any measure of the current U.S. share, but only on
how much its share is expected to increase.
This equation can be inverted to ask what assumption about the long-run increase in the

U.S. share of adjusted GDP could account for a current account/ net GDP ratio of �0.06
or �0.07. The ratio at the beginning of 2004 was approximately �0.07. We get:

ḡ
gt

¼ 1�
1� ab
bð1� aÞ

CAt

YV
t

. (15)

Following usual calibrations, we will assume the annual discount factor in utility is
b ¼ 0:98. If the increase in output shares is very gradual, so that a ¼ 0:95, we find that in
order to have CAt=YV

t ¼ �0:07, we need ḡ=gt ¼ 1:098. That is, if the U.S. expects a
gradual 10% (not 10 percentage point) increase in its share of world GDP, then a current
account to net GDP ratio of �7% can be optimal.
That may seem like a very large increase, but it is approximately the size of the increase

the U.S. has experienced over the past 20 years, according to Fig. 2. If the U.S. share is
going to gradually rise by this much, with an autoregressive coefficient of 0.95, then the
growth over the next 25 years in the share would need to be about 7.1% (with an eventual
cumulative growth of 9.8%). That is, the current account/GDP ratio of �0.07 is consistent
with expectations that the share of U.S. net GDP will grow by 7.1% over the next 25 years.
In terms of Fig. 2, this translates into an expected increase in the U.S. share from its
current level of 44% to around 47% in 25 years.
If the adjustment were much slower than in this baseline simulation, so that a ¼ 0:98

(rather than a ¼ 0:95), then in order for the shares model to explain CAt=YV
t ¼ �0:07,

markets would have to be expecting a larger eventual increase in the U.S. share:
ḡ=gt ¼ 1:141. But because this implies slower adjustment, the implication is that the growth
in the U.S. share over the next 25 years is only 5.6% (i.e., from 44% to 46.5%.)
Alternatively, if the adjustment were much faster—a ¼ 0:75—then in order to explain a

current account/net GDP ratio of �0.07, the U.S. share would need to grow 7.6% in the
long-run. But essentially all of that share growth would occur over the next 25 years,
meaning the U.S. share in Fig. 2 would rise from 44 to 47.3%.
None of these scenarios seems wildly implausible.
Equation (10) is based on an approximation that measures the current account as

CAt � NX t þ ðRt � UWt ÞBt, when really CAt ¼ NX t þ ðRt � 1ÞBt. The discrepancy be-
tween our measure and the true measure isðUWt � 1ÞBt. According to the model,
jðUt � 1ÞBtjojðRt � 1ÞBtj. We ignore the discrepancy because Fig. 5 indicates that the
net factor payments for the U.S. are nearly zero, but slightly positive. That is, although
Bto0, ðRt � 1ÞBt is slightly positive for the U.S. We are not entirely sure what is the best
way to treat ðUWt � 1ÞBt, which is left out of Eq. (10). We could treat it as a small positive
number, less than the net factor payments of the U.S. or we can do the calculation that is
most unfavorable for the hypothesis that the current account deficit in 2004 can be
explained by the shares model: From Gourinchas and Rey (2005), the debt/GDP ratio for
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the U.S. in 2004 was approximately 26%. Given that net GDP/total GDP in the U.S. in
2004 was about 62%, we have Bt=Y v

t � �0:42. Then, taking a world growth rate of 2%, we
conclude ðUWt � 1ÞBt � �0:0084. That is, the current account/net GDP ratio we need to
explain is not �0.07, but rather �0.0784. In that case, under the baseline parameters
ðb ¼ 0:98; a ¼ 0:95Þ, the required value for ḡ=gt is 1.110. In turn, that implies that the U.S.
share would need to rise 8.0% over the next 25 years (from 44% to 47.5%) for the current
account deficit to be optimal under the shares model.

In the Appendix of Engel and Rogers (2006) we analyze versions of the model with
constant intertemporal elasticity of substitution (different from one), and explore the
consequences of different discount factors in the two countries. We derive an equally
simple expression for the current account, albeit under more restrictive assumptions on the
structure of the model.

In the next section we extend the model to derive implications for the real U.S. dollar
exchange rate. We empirically assess the shares model of the current account in Section 4.
Readers interested in the empirical evidence can skip directly to that section.
3. Real exchange rate model

Obstfeld and Rogoff (2000a, 2004, 2005) have argued that the correction of the U.S.
current account will require a large real depreciation. It is interesting to examine what the
evolution of the real exchange rate would be if the current account deficit was optimal,
reflecting expectations of growth in the U.S.’s share of world adjusted GDP. As in Obstfeld
and Rogoff, we need to make some specific assumptions about preferences in order to
derive results.
3.1. Model with non-traded goods and home bias

In each country, we assume preferences are a Cobb-Douglas aggregate over a non-
traded consumption good, and a traded consumption aggregate:

Ct ¼ Cd
NtC

1�d
Tt ; C�t ¼ ðC

�
NtÞ

d
ðC�TtÞ

1�d. (16)

The exact price indexes are given by

Pt ¼ Pd
NtP

1�d
Tt ðd

�d
ð1� dÞd�1Þ,

P�t ¼ ðP
�
NtÞ

d
ðP�TtÞ

1�d
ðd�dð1� dÞd�1Þ. ð17Þ

Preferences over traded goods consumption, in turn, are a function of the consumption
good produced in each country:

CTt ¼ ½y
1=�C

��1=�
Ht þ ð1� yÞ1=�Cð��1=�ÞFt ��=��1,

C�Tt ¼ ½ð1� yÞ1=�ðC�HtÞ
��1=�
þ y1=�ðC�FtÞ

��1=�
��=��1. ð18Þ

We assume here that preferences are symmetric, but that there is bias toward the
consumption of the good produced locally y41

2

� �
. This matches the assumption in

Obstfeld and Rogoff (2004, 2005), and Benigno and Thoenissen (2003).
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Price indexes are given by

PTt ¼ ½yP1��
Ht þ ð1� yÞP1��

Ft �
1=1��,

P�Tt ¼ ½ð1� yÞP1��
Ht þ yP1��

Ft �
1=1��. ð19Þ

We have the following demand system:

PHtCHt ¼ ð1� dÞy
PHt

PTt

� �1��

PtCt, (20)

PNtCNt ¼ dPtCt, (21)

P�HtC
�
Ht ¼ ð1� dÞð1� yÞ

PHt

P�Tt

� �1��

P�t C�t , (22)

P�NtC
�
Nt ¼ dP�t C�t . (23)

Using Walras’ Law, we do not need to write down the demand for the foreign-produced
traded good.
We will assume net debt service at time t is equal to zero. That is because, in applying

this model to the U.S. to examine how its real exchange rate will evolve going forward
from 2004, we will use the approximation that its current debt service is approximately
zero in 2004. (In the calculations below, period t is defined as the period in which net debt
service is zero.) In that case, Eq. (8) gives us PtCt=YW

t ¼ Gt. But then, combining
equations (2) and (4), we see that PtCt=YW

t ¼ PtþjCtþj=YW
tþj, for all jX0. That allows us to

conclude that PtþjCtþj=YW
tþj ¼ Gt, for all jX0.

We set the price of the foreign traded good equal to one in each period ðPF ;tþj ¼ 1Þ.
Then we derive the equilibrium conditions:

gH ;tþj

¼ ð1� dÞ
yP1��

H;tþj

yP1��
H;tþj þ 1� y

Gt þ
ð1� yÞP1��

H;tþj

ð1� yÞP1��
H;tþj þ y

ð1� GtÞ

( )
. ð24Þ

gN ;tþj ¼ dGt. (25)

g�N ;tþj ¼ dð1� GtÞ. (26)

Here we define gH;tþj and gN ;tþj to be the value of the home country’s output of traded
goods, and non-traded goods, respectively, as a share of the value of world output. It is
helpful to notice from (25) that because of the assumptions of unitary intertemporal
elasticity of substitution and unitary elasticity of substitution between non-traded and
traded goods, the value of each country’s non-traded output as a share of world output is
constant over time. We can write gN ¼ dGt, and gH;tþj ¼ gtþj � dGt.
The question we answer here is, if the U.S. current account is explained by the shares

model, then under the baseline calibration of Section 2.3, what are the implications for the
evolution of the U.S. real exchange rate? So, assume the U.S. net GDP shares evolve as in
Eqs. (12) and (13) above (repeated here for convenience):

gtþj ¼ ajgt þ ð1� ajÞḡ, (12)0
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Gt ¼
1� b
1� ab

gt þ
bð1� aÞ
1� ab

ḡ. (13)0

We can now use these equations to solve for PH ;tþj. Define ptþj ¼ P1��
H;tþj. Given

assumptions about gt and ḡ, we can use (13) to derive Gt, and (11) and (25) to derive gH;tþj .
Then write equation (24) is a quadratic equation in ptþj, whose solution is:

ptþj

¼
Ay2 þ Bð2y� 1Þ �

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
y4 þ 2Cy2ð2y� 1Þ þ B2ð2y� 1Þ2

q
Dyð1� yÞ

. ð27Þ

The parameters A, B, C, and D are defined by:

A ¼ 1�
2gH;tþj

1� d
; B ¼

gH;tþj

1� d
þ G0 � 1;

C ¼ G0 1�
2gH;tþj

1� d

� �
þ

gH;tþj

1� d
� 1; D ¼ 2ð

gH ;tþj

1� d
� 1Þ.

We can then derive PH;tþj by using PH;tþj ¼ p
1=1��
tþj .

To summarize this section so far, we find that we can infer the behavior of the terms of
trade given assumptions about the evolution of the home country’s share of world net
GDP. The home country’s terms of trade—the price of its exports relative to its imports—
is given by PH;tþj, since the price of foreign traded goods is the numeraire. The reason that
we can infer the terms of trade only from knowing the path of shares of GDP can be seen
from Eq. (24). The right-hand side of the equation shows that total world demand for the
home traded good as a fraction of total world output depends only on Gt and PH;tþj .
Demand depends only on these variables because total home consumption spending at
time t+j as a fraction of the value of world output at time t+j, is constant over time and
determined by Gt. The preference structure gives us that demand for the home traded good
in each country depends only on PH ;tþj and total consumption spending in each country.
The left-hand side of Eq. (24) is the value of output of the home traded goods as a function
of the value of total world output. But we have already seen that the assumption of log
preferences over total expenditures, and Cobb-Douglas utility over consumption of non-
traded goods and the traded goods aggregate gives us gH;tþj ¼ gtþj � dGt. So, once we
make assumptions about the evolution of gtþj , we can derive Gt and gH;tþj and then use
Eq. (24) to solve for PH ;tþj.

Ultimately, we are interested in calculating Qtþj=Qt, where Qt � P�t =Pt is the C.P.I. real
exchange rate (defined so that a home real depreciation is an increase in Qt), over some
time horizon from t to t+j. Using the definitions of the price indexes in (17), we have

Qt ¼
P�Nt

PNt

� �d
P�Tt

PTt

� �1�d

. (28)

Since we are setting PFt ¼ 1, our solution for PHt allows us to solve for P�Tt and PTt. But
we still need to solve for the paths of prices of non-traded goods in each country.

We consider a model in which output is produced using labor, and labor is mobile
between the traded and non-traded sector in each country. Output of the traded sector in
the home country is given by Y Ht ¼ AHtLHt, and in the non-traded sector by
Y Nt ¼ ANtðL� LHtÞ. (We are now considering a model with no population growth.)
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Here, AHt and ANt represent productivity, which may grow over time. These equations
incorporate labor market equilibrium, with the assumption that the labor supply is fixed
and equal to L. If labor markets are competitive, then we have PNt=PHt ¼ AHt=ANt or
PNt ¼ ðAHt=ANtÞPHt. Similarly in the foreign country, we get ðP�Nt=P�FtÞ ¼ P�Nt ¼ ðA

�
Ft=A�NtÞ.

We then have

Qt ¼
ðA�Ft=A�NtÞ

ðAHt=ANtÞ

� �d
1

PHt

� �d
P�Tt

PTt

� �1�d

. (29)

On the one hand, we have argued that if the home country’s output of the traded good is
growing more quickly than the foreign country’s, then PHt must be falling. That implies
that the ð1=PHtÞ

d term in equation (29) must be rising. In addition, if there is home bias in
consumption of traded goods, the ðP�Tt=PTtÞ

1�d term is also rising. Both contribute to a real
depreciation for the home country. But working in the other direction is the fact that the
relative growth in the home country’s traded output is coming from productivity growth in
the traded sector. Unless home’s relative growth advantage in the non-traded sector is
greater than its relative growth advantage in the traded sector, ððA�Ft=A�NtÞ=ðAHt=ANtÞÞ

d will
be falling. This is the standard Balassa-Samuelson effect. This latter effect might well
outweigh the first two effects, so on net home could be experiencing a real appreciation
along the adjustment path as its current account deficit declines.
To review, rather than beginning from assumptions on the growth of productivity in

each of four sectors (traded and non-traded in each country), we have taken a slightly
different tack to inferring real exchange rate behavior. We have found that if we make
assumptions about the evolution of GDP shares and relative productivity within each
country (AHt=ANt and A�Ft=A�Nt), we can infer the path of the real exchange rate. In essence,
we make an assumption on the path of an endogenous variable (gt) instead of an
exogenous variable ðAH ;t=A�F ;tÞ to solve for the real exchange rate.
3.2. Model simulations for the U.S. real exchange rate

Now suppose we take as input the assumption that the long-term growth in the U.S.
share is given by ḡ=gt ¼ 1:098, so that the 25-year growth in the U.S. share is 7.1%, and
CAt=Y V

t ¼ �0:07 is optimal. What will the evolution of prices look like in such a model?
In addition to assuming b ¼ 0:98 and a ¼ 0:95, we need to make assumptions on the

degree of home bias in consumption of traded goods, the share of non-traded goods in
consumption, and the elasticity of substitution between home and foreign goods. We
choose these to be y ¼ 0:7, d ¼ 0:75, and � ¼ 6, respectively, to match the assumptions of
Obstfeld and Rogoff (2000a, 200b, 2004), though we discuss the choice of e in greater detail
below.
From Eq. (27), we can determine the terms of trade. These assumptions imply a terms of

trade deterioration of 6.8% over the next 25 years.
We must make an assumption about the change in ðA�Ft=A�NtÞ=ðAHt=ANtÞ: the

productivity of the rest of the world’s traded sector relative to its non-traded sector,
compared in turn to the same relative productivity in the U.S. If we assume that the
relative productivity growth in the home traded/non-traded sector is equal to that in the
foreign country, we find that the U.S. will experience a cumulative real depreciation of only
6.1% over the next 25 years. If the U.S. current account deficit reflects expectations of an
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increase in the U.S. future share of world GDP, and if the reduction of the U.S. current
account occurs as part of an optimal adjustment path, then the required change in the U.S.
real exchange rate might be quite small, contrary to Obstfeld and Rogoff (2004).

In fact, if the growth in productivity in traded vs. non-traded goods is only slightly faster
in the U.S. than in the rest of the world (8.3% cumulated over 25 years), there will be no

change in the real exchange rate. In this case, because of the Balassa-Samuelson effect, U.S.
non-traded goods prices will increase just enough to offset the effect of deteriorating terms
of trade in tandem with home bias in consumption of traded goods.

Suppose under these same assumptions that the elasticity of substitution between home
and foreign goods were lower—equal to two. Then the effects on the real exchange rate
would be more dramatic. The terms of trade for the U.S. would deteriorate by 29.7% and
the U.S. would experience a 26.9% real depreciation over the next 25 years. On the other
hand, we have followed Obstfeld and Rogoff (2004) in assuming that the home bias
parameter is y ¼ 0:7 and non-traded good’s share in home consumption is d ¼ 0:75. Still
assuming � ¼ 2, reducing these to y ¼ 0:55 and d ¼ 0:70 reduces the implied real
depreciation to 13.3% over the next 25 years.

Obstfeld and Rogoff (2000b) choose � ¼ 6 for their simulations. They survey several
micro-based studies of the elasticity of substitution in international trade, and conclude
that most estimates are in the range of � ¼ 6 or higher. But, there are two concerns that
lead Obstfeld and Rogoff (2004) to choose � ¼ 2 in their later study: ‘‘both because short-
run trade elasticities are smaller and because estimates based on micro data are quite a bit
larger than those estimated to apply to aggregated U.S. trade flows.’’

We view adjustment of the current account to be a longer-run event, so perhaps long-run
elasticities are more relevant. But another concern is whether the change in prices we are
considering is permanent or temporary. Ruhl (2005) argues that the difference in macro-
and micro-estimates of the elasticities hinges on the persistence of the shock to the terms of
trade. Macro-estimates have focused on changes at business cycle frequencies, but micro-
studies have looked at permanent price changes. Ruhl estimates (using ‘‘macro’’ data from
NAFTA countries, and their response to tariff changes) that the elasticity of demand in
response to permanent changes is 6.2, while for temporary changes it is 1.4. Since we are
investigating the behavior of a model in which there is a permanent change in the shares of
net GDP, leading to a permanent change in the terms of trade, the higher elasticity is more
appropriate for our calibration by this criterion.

Obstfeld and Rogoff (2000a, 2004, 2005) consider models in which factors are immobile
between sectors. They model output simply as an endowment that changes over time,
though this could be thought of as a change in productivity with fixed factor inputs. As we
have noted, PHt is determined by our assumption about the path of GDP shares, but in
order to determine the path of the real exchange rate, we must establish the path of
adjustment for non-traded goods prices. An implication of (25) and (26) is

PN ;tþjY N;tþj

PN ;tY N;t
¼

P�N ;tþjY
�
N ;tþj

P�N ;tY
�
N ;t

.

We can rewrite this as

P�N;tþj

P�N ;t

 !,
PN ;tþj

PN ;t

� �
¼

Y N ;tþj

Y N ;t

� �,
Y �N;tþj

Y �N ;t

 !
. (30)
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In the endowment model, then, we only need to make an assumption about the relative
growth of the non-traded sector in the home relative to the foreign country to derive the
change in the relative price of non-traded goods.
In this case, when y ¼ 0:7, d ¼ 0:75, and � ¼ 6 (and b ¼ 0:98, a ¼ 0:95), and if we

assume equal growth in the endowment of the non-traded industries in home and foreign,
we find there is essentially no change in the real exchange rate over 25 years. There is a
cumulative real depreciation of 0.6%. If, however, we assume endowment growth is
substantially higher in the home country—a cumulative 15% increase—then there is a real
depreciation of 11.8%. When we reduce the elasticity of substitution between home and
foreign traded goods to 2, then with equal growth in the endowment of non-traded goods,
there is a cumulative real depreciation of 3.4%. When the home output of non-traded
goods rises by 15% relative to the foreign endowment, and � ¼ 2, then home experiences a
14.8% real depreciation. So, in the endowment model, the real exchange rate movements
are not so sensitive to different assumptions on the magnitude of e, but do depend crucially
on the projected productivity growth of non-tradeables.

4. Empirical evidence on the current account model

4.1. A direct test of current account sustainability

We begin by conducting standard empirical tests of intertemporal sustainability
conditions for the U.S. current account along the lines Bohn (1998, 2004, 2005) has
pursued for the U.S. government budget. As described in the Appendix of Engel and
Rogers (2006), the essential prediction we test is that as a country accumulates debt, its net
exports will rise. We use annual data from 1790–2004 on merchandise exports (X) and
imports (M), gross national product (GNP), and (minus) the Net Financial Position of the
U.S. (ExtDebt). As shown in Table 1, and foreshadowed above (Fig. 3), the essential
prediction of the model is violated in the data, clearly in the latter part of the sample. The
results appear to confirm the conventional view that the U.S. external balances are on an
unsustainable trajectory.

4.2. Markov-Switching Model for Net GDP Shares

Next, we directly estimate the model of the current account derived in Section 2. We
repeat Eq. (11) for convenience:

ztgt ¼ bgt � ð1� bÞEt½bgtþ1 þ b2gtþ2 þ . . .�. (11)

Recall zt � CAt=YV
t . We estimate a time-series model for the shares, gtþj, and compare

the implied value for ztgt from the right-hand side of Eq. (11) to the actual value.
The problem with estimating a model for the shares is that they appear to be following

an upward linear trend (Fig. 2). We need to make an assumption about how this trend is
going to end. We explore a model that is consistent with the view that the U.S. share will
continue to grow, though eventually the share is expected to converge to a level higher than
its current level.
We implement this by assuming that the evolution of shares in Fig. 2 is described by a

switching model. It appears that the shares follow a persistent process from 1975 to the
mid-1980s, with a mean of approximately 0.385. Some time in the mid-1980s, the U.S.
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Table 1

Estimation results for current-account model ððX �MÞ=GDPÞt ¼ aþ bðExtDebt=GNPÞt�1 þAdd:Variables

(1) (2) (3) (4) (5) (6) (7)

1791–2004 �0.032 �0.033 �0.031 �0.031

(�3.011) (�3.006) (�2.926) (�2.921)

1791–1913 0.165 0.165 0.162 0.162

(5.487) (5.492) (5.352) (5.348)

1919–2004 �0.099 �0.100 �0.098 �0.098 �0.098 �0.098 �0.098

(�10.624) (�10.795) (�10.716) (�10.383) (�10.519) (�10.560) (�10.618)

1946–2004 �0.147 �0.144 �0.140 �0.142 �0.142 �0.139 �0.139

(�14.714) (�13.834) (�13.380) (�14.855) (�14.616) (�14.088) (�13.808)

Add. Variables None GshrGap GshrGap GNPgap GNPgap GshrGap GshrGap

UKGDPgap UKGDPgap GNPgap GNPgap

UKGDPgap

Notes:

(1) Table reports estimates of b (t-statistics in parentheses). Regressions are OLS, annual data.

(2) X, M are US merchandise exports and imports, respectively, while GNP is US gross national product;

ExtDebt is (minus) the US net international investment position. All regressions run with one lag of the debt-

GNP ratio and with contemporaneous values all other variables.

(3) GshrGap ¼ Gshr–GshrHP, where GshrHP is the HP filter value of Gshr; Gshr denotes government spending

divided by GNP.

(4) GNPgap ¼ (GNP–GNP.HP)/GNP.HP, where GNP.HP is the log of real GNP after applying HP filter.

(5) UK GDP is available for use only back to the 1919-on sub-periods.
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share of advanced country GDP begins to grow. We model this as a switch toward a new
regime, in which the shares are expected to converge to a level higher than 0.385. The data,
however, cannot be allowed to choose the mean of this second state, because there has
been no apparent convergence to any value below the value for the last data point in
2004:IV. So, we pick a mean for the second state (but try out different values to see how
sensitive the model is to the choice.)

Assume that the shares follow a Markov switching process, where the process switches
between two stationary AR(1) processes. In state 1, the shares follow:

gtþ1 ¼ a1 þ rgt þ u1;tþ1.

In state 2, the shares follow the process:

gtþ1 ¼ a2 þ rgt þ u2;tþ1; a24a1.

We assume that the autoregressive coefficient is the same in both states, and that u1t and
u2t: are both normally distributed, mean 0, and variance s2. In estimation, we impose a
value for the mean in state 2, which is given by ḡ2 ¼ a2=1� r.

Define p � Prðstþ1 ¼ 1jst ¼ 1Þ and q � Prðstþ1 ¼ 2jst ¼ 2Þ.
Let pt be the ‘‘filter probability’’ that the state at time t is state 1. The filter probability

can be thought of as follows: suppose we knew the parameters of the stochastic process (r,
a1, a2, p, q, and s2), and we observed the data up to and including time t. Then pt is the
Bayesian probability that the state at time t is state 1. More precisely, call Ot the
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information set that includes observable data up to and including time t. It does not
include knowledge of the state at time t or any other time. Then pt � probðst ¼ 1jOtÞ. In
model estimation, we assume p0 ¼ 1. That is, initially we are certain we are in state 1.
At each period t, we calculate the probability of state 1 or state 2 for every period from t

onward: ytj ¼ prob½stþj ¼ 1jOt�. (So, pt ¼ yt0.) With a little bit of work, we have:

ytj ¼ p̄þ ðpþ q� 1Þjðpt � p̄Þ, (31)

where p̄ is the unconditional probability of state 1, given by p̄ ¼ ð1� qÞ=ð2� p� qÞ.
With Eq. (31), we can now calculate Etgtþj � E½gtþjjOt�. We can iterate:

Etgtþj ¼ ½ytj þ rytj�1 þ . . .þ rj�1yt1�a1

þ ½1� ytj þ rð1� ytj�1Þ þ . . .þ rj�1ð1� yt1Þ�a2

þ rjgt.

Then substitute the expression for ytj from Eq. (31), and we get:

Etgtþj ¼ ðp̄a1 þ ð1� p̄Þa2Þ
1� rj

1� r

� �
þ rjgt

þ
ða1 � a2Þðpt � p̄Þðpþ q� 1Þ½ðpþ q� 1Þj � rj�

pþ q� 1� r
. ð32Þ

Up to now, this was all a discussion of the statistical model of the shares, gt. Now we
want to relate it to the model of the current account. Substitute in from Eq. (32) and we
can calculate the infinite sum on the right-hand side of (11) as

Et½bgtþ1 þ b2gtþ2 þ . . .� ¼
bðp̄a1 þ ð1� p̄Þa2Þ
ð1� bÞð1� brÞ

þ
br

1� br
gt

þ
bða1 � a2Þðpt � p̄Þðpþ q� 1Þ

ð1� bðpþ q� 1ÞÞð1� brÞ
. ð33Þ

Then we can write Eq. (11), with some rearrangement, as

ztgt ¼
b

1� br
ða1 � a2Þp̄ðpþ q� 1Þð1� bÞ

1� bðpþ q� 1Þ
� ðp̄a1 þ ð1� p̄Þa2Þ

� �

þ
bð1� rÞ
1� br

gt þ
ða2 � a1Þðpþ q� 1Þbð1� bÞ
ð1� bðpþ q� 1ÞÞð1� brÞ

pt. ð34Þ

This expression is linear in gt and pt. In the data, ztgt is falling over time, because our
current account is becoming more negative. But gt is rising, and the coefficient on gt in
Eq. (34) is positive. That works against our model’s ability to explain the current account.
The intuition is that if we only had one state of the world, and shares followed an
autoregressive process, then Eq. (6) would simplify to an expression in which ztgt was
positively related to gt � ḡ. If gt � ḡ were positive, then we would anticipate that home’s
share of world income would be falling, so its current account should be positive. The
larger is gt � ḡ, the larger ztgt, which explains the positive coefficient on gt in Eq. (34).
How could this model possibly fit the data? The filter probability of being in state 1, pt, is

falling over the sample. As long as pþ q41, the coefficient on pt is positive. That will give
us a force leading to a decline in ztgt. This force will be bigger the larger is a2 ¼ ð1� rÞḡ2.
That is true for two reasons. First, the coefficient on pt in Eq. (34) is larger when a2 is
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U.S. Current Account as Share of World Net GDP -- Data and Model Fitted Values
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Fig. 6. U.S. current account as share of world net GDP—data and model-fitted values.
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larger. Second, when a2 is larger, pt will be rising throughout the sample. Put another way,
if a2 were relatively small (not much bigger than a1), then we would pretty quickly infer
that we were in state 2. In this case pt would be close to zero, so it would not be able to fall
much further.

It turns out that this model is unsuccessful in fitting the U.S. current account. We
estimated the model imposing various assumptions about the mean share in state 2,
ḡ2 ¼ a2=ð1� rÞ. The dimension along which the model failed is similar for the entire range
of values of ḡ2 that we tried. Even though for some choices of our model ḡ2 can explain the
large U.S. current account deficits in 2004, the model predicts that deficits should have
been even larger prior to 2004. That is, given the behavior of net GDP shares depicted in
Fig. 2, the market should have quickly learned that the regime had switched from the low-
mean to the high-mean state. As soon as it learns that we are in the high mean state, the
value of Et½bgtþ1 þ b2gtþ2 þ . . .� grows large relative to the current value of gt, and the
current account falls into deficit. Over time, as the model predicts, the current account
deficit falls.

Fig. 6 plots the actual values of ztgt along with the fitted values of the right-hand side of
Eq. (11) for the case in which we impose ḡ2 ¼ 0:49. In this case, the model matches well the
actual value of ztgt in 2004, approximately 0.03 (a current account/net GDP ratio of �0.07,
times a share of world GDP share around 0.435). But the model predicts that the value of
ztgt should have been much lower (much higher in absolute value) than it was for most of
the earlier sample.

The estimated parameters of the model are p ¼ 0:979, q ¼ 1:000, r ¼ 0:992, and
ḡ1 ¼ 0:416. Given that we have imposed a high mean for state 2, and given the behavior of
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shares in Fig. 2, it is not surprising that we estimate q ¼ 1:000. Note that the estimate of
ḡ1 ¼ 0:416 is actually quite high relative to the realizations of net GDP shares in the early
part of our sample. As a result, the future GDP share is expected to increase even when the
filter probability of being in state 1 is high in the early part of the sample.
In calculating the fitted values of Eq. (11), we use b ¼ 0:995, which for quarterly data is

approximately equivalent to our assumption that b ¼ 0:98 for annual discounting in our
simulations. Substituting the parameter estimates into Eq. (34), we find that the coefficient
on gt is 0.581, while that on pt is only 0.008. gt rises from around 0.38 to 0.435 from 1985 to
2004. The effect of that increase, from Eq. (34), is to raise ztgt by 0.032 from the mid-1980s
to 2004. That effect must outweigh the influence of gradual learning that the state has
shifted from state 1 to state 2. That effect can contribute to a decrease in ztgt of 0.008 at
most.
It is easy to understand the failure of the model by reconsidering Eq. (10):

CAt

YV
t

¼ 1�
Gt

gt

.

In order to produce an increasing current account deficit, we need a model that not only
produces an increasing value for Gt for the U.S. (and the model does produce this), but we
must have Gt increasing faster than gt. It is this latter feature that the Markov-switching
model fails to produce. While the model can explain a rising discounted sum of expected
share of future world GDP, the actual U.S. share rose even faster in the 1990s.
One possible explanation for our empirical findings is that markets were consistently

surprised about the size of U.S. GDP growth. Our Markov-switching model incorporates
learning about the true state, but it assumes that agents know the parameters of state 2.
That is, agents know that the U.S. might switch to a regime where its GDP share grows as
large as 0.49. Perhaps agents were not even aware of this possibility, and only gradually
learned about how sustained U.S. growth would be relative to the rest of the advanced
world. We turn to some evidence on market expectations.

4.3. Consensus forecasts

We provide estimates of future GDP shares based on survey data from Consensus
Forecasts, a publication of Consensus Economics Ltd. (www.consensuseconomics.com).
Every month, they survey over 240 prominent financial and economic forecasters for their
estimates of a range of variables including future growth, inflation, interest rates and
exchange rates. More than 20 countries are covered. Twice a year, long-range forecasts (10
years or longer) are provided, making this an ideal source for us.
The December 1993 issue of Consensus Forecasts contains expected future real GDP

growth rates for each of the G-7 in each year from 1994–2004. Using this and the formula
described above for calculating GDP shares, we compute the path of the U.S. share of G-7
GDP that agents implicitly forecasted in December 1993. The expected U.S. share is given
in the first row of Table 2. Agents were forecasting a relatively flat path of the U.S. share of
output, from 40.9% in 1994 to 41.1% in 2004. As it turned out, however, GDP rose much
faster in the U.S. than the rest of the G-7, and the U.S. share rose from 40.4% in 1993 to
44.7% in 2004 (as reported in the second row of Table 2.) Of course, this rise in the U.S.
output share coincided with the productivity boom in the United States. These gains were
almost completely unexpected.

http://www.consensuseconomics.com
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Table 2

US share of G-7 GDP (forecasted (F) as of December 1993 and ex-post actual (A))

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 04/93

F 0.404 0.409 0.410 0.410 0.410 0.410 0.411 0.411 0.411 0.411 0.411 0.411 1.016

A 0.404 0.409 0.410 0.413 0.419 0.426 0.433 0.435 0.434 0.437 0.442 0.447 1.106

Table 3

Change in US share of G-7 GDP at different forecast dates (forecasted (F) and ex-post actual (A))

2004/1993 2004/1994 2004/1995 2004/1996 2004/1997 2004/1998 2004/1999 2004/2000

F 1.016 0.997 0.997 1.007 1.025 1.029 1.027 1.021

A 1.106 1.084 1.082 1.074 1.061 1.044 1.028 1.025

Table 4

US share of G-7 GDP (forecasted as of August 2005)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2017/04

F 0.452 0.455 0.459 0.462 0.464 0.467 0.470 0.473 0.475 0.478 0.481 0.484 0.487 1.089

C. Engel, J.H. Rogers / Journal of Monetary Economics 53 (2006) 1063–1093 1087
The next table provides evidence on the evolution of these forecasted paths during the
1990s. The first column repeats the final column of the previous table, showing that the
1.6% forecasted rise in the U.S. share was much smaller than the actual 10.6% rise from
1993 to 2004. Using various issues of Consensus Forecasts in subsequent years, we repeat
this calculation over different sub-periods in the following columns. As of 1994, for
example, survey respondents forecasted a slight decline in the U.S. share through 2004,
well below the actual 8.4% rise in the share (column 2 of Table 3). Indeed, throughout the
1990s agents repeatedly underpredicted the rise in the U.S. output share.

From the perspective of our shares model and the puzzle as to why the U.S. current
account deficit did not appear even earlier, this survey evidence suggests a partial
explanation. It seems that it took some time—nearly a decade in fact—for agents to learn
about the rise in the U.S. share of output, a rise that was already well under way.

Finally, Table 4 presents evidence about agents’ expectations through 2017, based on the
August 2005 issue of Consensus Forecasts. The relatively optimistic forecasts for U.S.
growth (3% or greater for each year) compared to the foreign G-7 (e.g., around 1.5% for
Japan and Germany) translates into an expected path of the U.S. share that rises from
around 45% in 2005 to nearly 49% by 2017. Recalling our earlier calibrations, these
numbers suggest that the present level of the U.S. current account deficit cannot easily be
dismissed as inconsistent with optimal consumption decisions.

Fig. 7 is a graphical presentation of some of this evidence. It plots the forecast in 1993
for the U.S. share of G-7 GDP, 1993–2004, and the forecast in 2005 for the U.S. share of
G-7 GDP, 2005–2017. It also plots the actual U.S. share of G-7 GDP, 1993–2004. This
chart emphasizes two points: First, actual U.S. GDP shares grew much faster than was
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U.S. Actual and Forecast Shares of G7 GDP
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Fig. 7. U.S. actual and forecast shares of G-7 GDP.
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forecast in the 1993–2004 period. Second, the forecast today for future GDP shares is
much more optimistic than it was in 1993.
A natural question is whether our current account model, given by (11), could explain

actual current account from 1994–2004 if we used the Consensus Forecasts in each year to
construct expectations of future shares. For each year, we construct forecasts of the U.S.
share of G-7 GDP for the following 12 years.10 We can then construct the expected present
discounted value of shares, Gt � ð1� bÞEt½gt þ bgtþ1 þ b2gtþ2 þ . . .�. This is an infinite
sum, so we need to make an assumption about the forecast for shares beyond the horizon
of Consensus Forecasts. We assume that the forecast is for the U.S. share to remain
constant at the level it is forecast to be 12 years out.
We then use (10) to construct the model’s implied current account/net GDP ratio:

CAt

YV
t

¼ 1�
Gt

gt

.

Fig. 8 plots the actual values of CAt=Y v
t and those implied by the model. The model fits

the data remarkably well, particularly in 1998–2004, especially considering that the model
uses only one variable ðGt=gtÞ and no estimated parameters (we set b ¼ 0:98). The key
feature is that while both Gt and gt are rising over this time period, our measure of Gt rises
faster than gtRegressing the actual data zt � CAt=YV

t on the model’s prediction, zP
t ,
10Our model calls for forecasts of shares of net GDP, but there is very little difference between shares of total

GDP and net GDP.
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U.S. Current Account/Net GDP -- Data and Model
Expectations from Consensus Forecasts
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Fig. 8. U.S. current account/net GDP—data and model expectations from consensus forecasts.
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we find:

zt ¼ � 0:020þ 0:642 z
p
t ; R2 ¼ 0:951

ð0:003Þ ð0:049Þ. ð35Þ

Apparently, one reasonable explanation for the declining current account in the U.S. has
been the rising expectations of GDP growth in the U.S. relative to other advanced
countries. The measure of expectations constructed in the Markov-switching model implies
that agents knew even in the 1980s that the U.S. share of advanced country GDP would
rise dramatically in the 1990s. This is inconsistent with the survey data. But the fact that
survey forecasters missed the U.S. growth relative to the rest of the G-7 for several years in
a row does not imply their forecasts were irrational. It is simply not possible to assess
whether expectations of long-run growth have systematic biases in a relatively short
sample. Currently, the Consensus Forecast is for strong relative U.S. growth for the next
dozen years. It is hard to argue that the consensus view is wildly implausible. If these
forecasts are regarded as reasonable measures of expectations, the simple ‘‘shares’’ model
predicts recent U.S. current account deficits fairly precisely.
5. Conclusions

We have asked whether the U.S. current account deficit could be consistent with
expectations that the U.S. share of world GDP will increase. Under assumptions about the
growth in the net GDP share that are not wildly implausible, the level of the deficit can be
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consistent with optimal saving behavior. But, in making this assessment, we emphasize
that there are many difficult issues to deal with, and the conclusion is sensitive to how one
handles these questions.
First, our findings are sensitive to how we treat two problems: the high saving rate in

East Asian emerging economies, and the ‘‘exorbitant privilege’’ (the term used by
Gourinchas and Rey (2005)) that allows the U.S. to receive a much higher return on its
foreign investments than foreigners earn on their U.S. investments.
On the first point, most forecasters predict that the emerging market’s share of world

GDP will be increasing over time. Our empirical work does not include these countries,
and if it did, the forecast path of the U.S. share of world GDP would not be as rosy. But,
according to the model, these countries ought to be borrowers in international capital
markets. They are not—they are large net lenders. It is puzzling that they are net lenders.
Bernanke (2004) refers to this as a ‘‘savings glut’’, and hypothesizes that these countries are
in essence building up a nest egg in order to protect them against a possible future
international financial crisis such as the one that beset East Asia in 1997–1998.
We are not sure how to handle this in our model. These countries may continue to be

high savers, in which case they will hold down world interest rates and the U.S. deficits will
be more justifiable. On the other hand, their saving rate may fall and real interest rates may
rise, which works toward the U.S. optimally having a smaller deficit.
We make the ‘‘heroic’’ assumption that these countries are not contributing to net world

saving at all. On the one hand, this is a conservative assumption (if one is trying to explain
the large U.S. deficits), because the countries are in fact large net savers. On the other
hand, if their net saving is reversed, the assumption is too optimistic.
It does seem like markets favor the position that these countries will maintain their

positions as large savers, because long-term real interest rates are low. However, much of
the recent scholarly and policy-oriented research on the U.S. current account deficit has
taken the position that the markets may not be correctly foreseeing events.
Finally, it is possible that the saving rate is high in East Asian countries because of

demographic factors. It has been noted that because of the one-child policy, the ratio of
old to young is increasing rapidly in China. There are other countries for which
demographic factors may be very important as well, and this deserves further study.
We take a similar neutral position on the exorbitant privilege. One possibility is that the

U.S. will continue to receive higher returns on its foreign investments than it pays
out on its foreign borrowing. On the other hand, that privilege may disappear, and
worse, it may disappear not only for future borrowing but also for our outstanding debt
when it is refinanced. Our work takes a somewhat neutral position by assuming future
borrowing and lending takes place at the same rate of return, but that there is no
additional burden to be encountered from refinancing existing debt at less favorable rates
of return.
There really are a variety of scenarios that could play out. As Gourinchas and Rey

(2005) demonstrate, it is not only that the return on U.S. assets within each asset class is
lower than on foreign assets (implying the market views U.S. assets as less risky), but also
that the mix of U.S. investments abroad favors riskier classes of assets. It is possible that
the U.S. net return will fall in the future both because the risk premium on U.S. assets rises
(as in Edwards, 2005 or Blanchard et al., 2004), and because foreigners shift toward
investing in more risky U.S. assets. But, again, it is notable that markets do not reflect any
increasing riskiness of U.S. assets.
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With these major caveats in mind, we find that the size of the U.S. current account
deficit may be justifiable if markets expect further growth in the U.S. share of advanced-
country GDP. The growth that is needed does not appear to be implausible.

But, what the model cannot explain is why the U.S. current account deficit continues to
grow. If households expect the U.S. share of world GDP to grow, they should frontload
consumption. The deficits should appear immediately, not gradually.

We have allowed in our Markov-switching model for the possibility that there was a
shift in regime that U.S. households only gradually learned about. But that was not able to
explain the rising U.S. current account deficits. However, our simulations and estimation
assumed that households understood that if a regime shift took place, the U.S. share of
world GDP in the long term would be much higher than it was in the early 1980s. In
practice, markets may have only gradually learned the U.S. long-term share. Incorporating
gradual learning about the parameters of the model will be left for future work. It is
possible that because U.S. households only gradually came to the realization that their
share of advanced country GDP was going to be much higher in the long-run, they only
gradually increased their borrowing on world markets.

This possibility is supported by our examination of the consensus long-term forecasts of
U.S. GDP relative to G-7 GDP since 1993. These forecasts have consistently under-
estimated U.S. GDP growth relative to other countries, by wide margins. The current
forecasts for the future, however, show that the markets expect a large increase in the U.S.
share of GDP—almost precisely the amount that we calculate would make the current
level of the deficit optimal.

There are at least two other possible explanations to explain this gradual emergence of
the current account deficit. One possibility is that it takes time for consumption to adjust.
This could be modeled either with adjustment costs, or, as is popular in many calibrated
macromodels, with habit persistence in consumption.

Another possibility is that there has been a steady relaxation of credit constraints for
many U.S. households, as well as increased access to U.S. capital markets for foreign
lenders. The relaxation of credit constraints was one of the possibilities that Parker (1999)
explored in his study of the decline in U.S. saving. He found that it could explain at most
30% of the increase in consumption from 1959 to 1998. The starting point of Parker’s
back-of-the-envelope calculation is the observation that the consumption boom is the
equivalent of three-quarters of one year’s GDP in present value terms. The rise in debt, as
measured by the difference in ratios of household total assets to income and net worth to
income, was about 20% over the period. Therefore, debt can explain at most 0.20/
0.75o30% of the increase in consumption. Since the time Parker wrote his paper, debt has
continued to rise, by another 25% through 2005Q2 when the ratio of total assets to income
exceeded the ratio of net worth to income by 1.24.

Of course, the other obvious candidate for the increasing U.S. current account deficit is
through the effect of U.S. government budget deficits. Since government spending as a
share of GDP has not changed dramatically, we are really talking about the effects of tax
cuts.11 But our model assumes that the timing of taxes does not matter for household
consumption—that Ricardian equivalence holds. Obviously, that might not be correct.
11Our analysis allows for the effects of increases in government spending. An increase in current spending above

the long-run spending levels would lower the U.S. share of GDP net of government spending and investment

relative to future shares, thus inducing a greater consumption to net GDP ratio.
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Recent empirical studies do not show much support for Ricardian equivalence, though the
point is debated (Gale and Orszag, 2004, and Engen and Hubbard, 2004). We note that to
the extent that credit constraints have been relaxed in recent years, Ricardian equivalence
becomes a more credible possibility. It may be that in more recent years, lower taxes do not
boost consumption as much, and instead allow households to pay off some of their credit
card debt or prepay some of their mortgage. It may be interesting to pursue empirically the
hypothesis that the effects on national saving of tax cuts varies with the degree of credit
constraints in the economy.
Another argument that needs to be explored is the distributional effects of the recent tax

cuts. It has been argued that the tax cuts were less stimulative than previous cuts because
they accrued mostly to wealthy individuals, who simply saved the additional after-tax
income. (That is, the rich act more like Ricardian consumers.) But if that is the case, then it
is more difficult to make the case that the tax cuts are responsible for the decline in U.S.
national saving.
Finally, we cannot reach firm conclusions about the future path of U.S. real exchange

rates. We have calibrated a model that is essentially identical to Obstfeld and Rogoff
(2004), but one in which the consumption path is determined endogenously as a function
of current and expected discounted real income. We found that under one set of baseline
assumptions, there should not be much change in the equilibrium real exchange rate as the
U.S. current account adjusts. Our model assumes the U.S. will experience higher growth in
productivity in both traded and non-traded sectors, and that there is factor mobility
between the traded and non-traded sector. On the one hand, if traded/non-traded
productivity growth in the U.S. is slightly higher than in the rest of the world, the price of
non-traded goods will rise in the U.S. from the Balassa-Samuelson effect. On the other
hand, the U.S. terms of trade should fall as the supply of its exports increases. If there is
home bias in consumption of tradables, that would work toward causing a U.S. real
depreciation. In our baseline calibration, these two effects approximately cancel.
But as we have noted, the conclusions about the real exchange rate depend on

assumptions about parameters of the model. Particularly, if the elasticity of substitution
between imports and exports in consumption is much lower than our baseline simulation
assumed, the U.S. could experience a substantial real depreciation over the next 25 years.
The basic message of our paper is that there are many aspects of current account

adjustment that are not possible to predict. Under some scenarios that we do not regard as
entirely unreasonable, we find that the U.S. current account deficit can be explained as the
equilibrium outcome of optimal consumption decisions. But some of our modeling
simplifications and assumptions might be wrong in important ways, and so it may turn
out, as many have been warning, that the deficits have put the U.S. on the path to ruin.
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