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Abstract

The paper explores the implications of a country’s external budget constraint to study the
dynamics of net foreign assets and exchange rate movements. We show that deteriorations in
a country’s net exports or net foreign asset position relative to their trend have to be matched
either by future net export growth (the trade channel) or by future increases in the returns of the
net foreign asset portfolio, a hitherto unexplored valuation channel. Using a newly constructed
data set on US gross foreign positions, we find that stabilizing valuation efiects contribute as
much as 27% of the cyclical external adjustment. Our approach also has asset pricing impli-
cations. Our measure of external imbalance predicts net foreign asset portfolio returns one
quarter to two years ahead and net exports at longer horizons. The exchange rate afiects the
trade balance and the valuation of net foreign assets. It is forecastable in and out of sample at
one quarter and beyond. A one standard deviation increase in external imbalances predicts an
annualized 4% depreciation of the exchange rate over the next quarter.
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1 Introduction

Understanding the dynamic process of adjustment of a country’s external balance is one of the most
important questions for international economists. ‘To what extent should surplus countries expand;
to what extent should deflcit countries contract?’ asked Mundell (1968). These questions remain
as important today as then. The modern theory focusing on those issues is the ‘intertemporal
approach to the current account’ (see Sachs (1982) and Obstfeld and Rogofi (1995)). It views
the current account balance as the result of forward-looking intertemporal saving decisions by
households and investment decisions by flrms. As Obstfeld (2001)[p11] remarks, ‘it provides a
conceptual framework appropriate for thinking about the important and interrelated policy issues

of external balance, external sustainability, and equilibrium real exchange rates’.

This approach has yielded major insights into the current account patterns that followed the
two oil price shocks of the seventies and the large U.S. flscal deflcits of the early eighties. Yet
in many instances, its key empirical predictions are rejected by the data. Our paper suggests
that this approach falls short of explaining the dynamics of the current account because it fails
to incorporate capital gains and losses on the net foreign asset position.! The recent wave of
flnancial globalization has come with a sharp increase in gross cross-holdings of foreign assets and
liabilities. Such leveraged country portfolios open the door to potentially large wealth transfers
across countries as asset and currency prices uctuate. These valuation efiects are absent not
only from the theory but also from o—cial statistics. The National Income and Product Accounts
(NIPA) and the Balance of Payments report the current account at historical cost. Hence they give
a very approximate and potentially misleading re ection of the change of a country’s net foreign

asset position.

These considerations are essential to discuss the sustainability of the unprecedently high US
current account deflcits. According to our calculations, the US experienced a strong deterioration
of its net foreign asset position, from a sizeable creditor position in 1952 (15% of GDP) to a large
debtor position by the end of 2003 (-24% of GDP) (see Figure 1). Moreover, the US foreign liability
to GDP ratio has more than quadrupled since the beginning of the 1980s to reach 99% of GDP
in 2003, while its foreign asset to GDP increased to 75% of GDP. The intertemporal approach to

1Some papers have introduced time-varying interest rates (e.g. Bergin and Shefirin (2000)). But most of these
models either assume away predictable returns and wealth efiects or reproduce complete markets {which reduces the
current account to an accounting device. Kehoe and Perri (2002) is an interesting exception that introduces speciflc
forms of endogenous market incompleteness. See also Kraay and Ventura (2000) and Mercereau (2003) for models
that allow investment in risky assets with interesting empirical predictions.



the current account suggests that the US will need to run trade surpluses to reduce this imbalance.
We argue instead that part of the adjustment can take place through a change in the returns
on US assets held by foreigners relative to the return on foreign assets held by the US residents.
Importantly, this wealth transfer may occur via a depreciation of the dollar. Since almost all of US
foreign liabilities are in dollars and approximately 70% of US foreign assets are in foreign currencies,
a back of the envelope calculation indicates that a 10% depreciation of the dollar represents, ceteris
paribus, a transfer of 5.3% of US GDP from the rest of the world to the US. For comparison, the

US trade deflcit on goods and services was ‘only’ 4.5% of GDP in 2003.

[Figure 1 about here]

Our approach emphasizes this international flnancial adjustment mechanism. We start from a
country’s intertemporal budget constraint and derive two implications. The flrst is the link between
a current shortfall in net savings and future trade surpluses. If total returns on net foreign assets
are expected to be constant, today’s current account deflcits must be compensated by future trade
surpluses. This is the traditional ‘trade channel’. The second (new) implication is at the center of
our analysis. In the presence of stochastic asset returns which difier across asset classes, expected
capital gains and losses on gross external positions constitute a hitherto unexplored ‘valuation
channel’. An expected increase in the return on US equities relative to the rest of the world,
for example, tightens the external constraint of the United States by raising the total value of
the claims the foreigners have on the US. We estimate the respective contributions of the trade
and valuation channels to the external adjustment process using a newly constructed data set on
US gross foreign positions. We flrst control for slow moving trends in exports, imports, external
assets and liabilities that we attribute to the gradual process of trade and flnancial integration.
We construct a measure of external imbalances in deviation from these trends. It incorporates
information both from the trade balance (the ow) and the foreign asset position (the stock). In
the data, we flnd that, historically, about 27% of the cyclical international adjustment of the US is

realized through valuation efiects.

Our set up has also asset-pricing implications. The budget constraint implies that today’s
current external imbalances must predict either future export growth or future movements in returns
of the net foreign asset portfolio, or both. We show in section 3 that our measure of external

imbalances contains signiflcant information about future returns on the US net foreign portfolio



from a quarter up to two years out. A one standard deviation increase in external imbalances
predicts an annualized excess return on foreign assets relative to US assets of 17% over the next
quarter. At long horizons, it also helps predict net export growth. Hence, at short to medium
horizons, the brunt of the (predictable) adjustment goes through asset returns, while at longer
horizons it occurs via the trade balance. The valuation channel operates in particular through
expected exchange rate changes. The dynamics of the exchange rate plays a major role since
it has the dual role of changing the difierential in rates of return between assets and liabilities
denominated in difierent currencies and also of afiecting future net exports. We find in section 3
that our measure of today’s imbalances forecasts exchange rate movements at short, medium and
long horizons both in and out-of-sample. In particular, we overturn the classic Meese and Rogofi
(1983) result for the dollar multilateral exchange rate. A one standard deviation increase in our
measure of external imbalances predicts an annualized 4% depreciation of the exchange rate over

the next quarter.

Our methodology builds on the seminal works of Campbell and Shiller (1988) and, more recently,
of Lettau and Ludvigson (2001) on the implication of the consumption wealth ratio for predicting
future equity returns. In contrast with these papers, however, we also allow for slow-moving
structural changes in the data capturing increasing trade and flnancial integration. Few papers
have thought of the importance of valuation efiects in the process of international adjustment.
Lane and Milesi-Ferretti (2002) point out that the correlation between the change in the net
foreign asset position at market value and the current account is low or even negative. They also
note that rates of return on the net foreign asset position and the trade balance tend to comove
negatively, suggesting that wealth transfers afiect net exports. More recently, Tille (2003) discusses
the efiect of the currency composition of US assets on the dynamics of its external debt, Corsetti
and Konstantinou (2004) provide an empirical analysis of the responses of US net foreign debt to
permanent and transitory shocks, while Lane and Milesi-Ferretti (2004) document exchange rate
efiects on rates of return of foreign assets and liabilities for a cross-section of countries. None of
these papers, however, provides a quantitative assessment of the importance of the flnancial and
trade channels in the process of international adjustment nor explores the asset pricing implications

of the theory.

The remainder of the paper is structured as follows. Section 2 presents the theoretical framework

that guides our analysis. Empirical results are presented in section 3. We flrst quantify the



importance of the valuation and trade channels in the process of external adjustment. We then

explore the asset pricing implications of our theory. Section 4 concludes.

2 International flnancial adjustment.

This section explores the implications of a country’s external budget constraint and long run
stability conditions for the dynamics of external adjustment. We deflne a measure of external
imbalances and show that current imbalances must be ofiset by future improvements in trade

surpluses, or excess returns on the net foreign portfolio, or both.

We start with the accumulation identity for net foreign assets between period tand t+1:
NAt+1 - Rer1 (NAL + NX¢) @

N X; represents net exports, deflned as the difierence between exports X and imports M¢ of goods
and services. NA; represents net foreign assets, deflned as the difierence between gross external
assets A¢ and gross external liabilities Ly measured in the domestic currency, while R¢+1 denotes
the (gross) return on the net foreign asset portfolio, a combination of the (gross) return on assets
R&,, and the (gross) return on liabilities R{H.Z Equation (1) states that the net foreign position

improves with positive net exports and with the return on the net foreign asset portfolio.

To explore further the implications of equation (1), a natural strategy consists in observing
that, along a balanced-growth path, the ratios of exports, imports, external assets and liabilities to
wealth are all statistically stationary.* In that case, one could follow the methodology of Campbell
and Shiller (1988) and Lettau and Ludvigson (2001) and log-linearize equation (1) around the
steady state mean ratios to obtain an approximate external constraint.> For the U.S., however, we
face the immediate problem that the ratios of exports, imports, external assets and liabilities to

wealth are not stationary over the postwar period. As flgure 2 indicates, the variables Z{=W¢; where

2In equation (1), net foreign assets are measured at the beginning of the period. This timing assumption is
innocuous. One could instead deflne NA{ as the stock of net foreign assets at the end of period t, i.e. NAgr1 =
Re+1N AL The accumulation equation becomes: NAYL ; = Rer1 NAL + N Xga1.

3In practice, net foreign assets could also change because of unilateral transfers, capital account transactions
or errors and omissions. Transfers and capital account transactions are typically small for the US, while errors and
omissions are excluded from the flnancial account in the BEA'’s estimates of the US International Investment Position.
We abstract from these additional terms. See Gourinchas and Rey (forthcoming 2006) for details.

4For instance, in a Merton-type portfolio allocation model, the portfolio shares A=W, and L{=W; are stationary
as long as gross assets and liabilities are not perfect substitutes.

5See Appendix A for a detailed derivation along these lines.



Z: 2 TX¢; Mg; A¢; Ltg and W; denotes domestic wealth, exhibit a strong upward trend.® Where are
these trends coming from? A natural explanation is that they represent structural changes in the
world economy, such as flnancial and trade globalization. International flnancial interdependence
has grown tremendously among industrial countries. In the past twenty years, for example, gross
assets and liabilities have tripled as a share of GDP.” This increased flnancial integration has been
brought about in particular by the phasing out of the Bretton-Woods-inherited restrictions on in-
ternational capital mobility and by fast progress in telecommunication and trading technologies. In
parallel, trade ows have also sizably increased, spurred by declines in unit transport costs, and the
development of multinational companies.® Indeed, looking at international flnancial integration
from a historical perspective (see for example Obstfeld and Taylor (2004)), capital mobility in-
creased between 1880 and 1914; decreased between the First World War and the end of the Second

World War; and has been increasing since then.
[Figure 2 about here]

The approach we develop in this paper has nothing to say about these structural changes.
Henceforth, we study the process of international adjustment around these slow-moving trends.
Formally, we make the assumption that the intertemporal budget constraint holds along these
trends. This is a natural assumption since there are no reason to think that long-run structural
shifts in goods and flnancial market integration lead the U.S. to violate its budget constraint in the
absence of shocks. Under that assumption, we show that we can ‘purge’ the data from the trend
component in Z=W; and concentrate on the uctuations of the net asset and net export variables

in deviation from these trends.®.

2.1 Log-linearization of the external constraint

Formally, using lower-case variables to denote the logarithm of upper-case variables (z - InZ), and

¢ to denote first difierences (€z¢+1 - Zt+1 i Zt), We make the following assumptions:

SFormal tests conflrm the visual impression. Simple ADF-tests of the non-stationarity of In Z;=W, fail to reject the
null of unit root for all four variables while the Kwiatkowski, Phillips, Schmidt and Shin (1992)’s test of stationarity
rejects mean stationarity at the 1% level.

"For the US, gross external assets (resp. liabilities) increased from 30% (resp. 22%) of GDP in 1982, to 75%
(resp. 99%) in 2003.

8For the US, the ratio of exports (resp. imports) over GDP increased from 5.3% (resp. 4.3%) in 1952, to 9.8%
(resp. 14.1%) in 2004.

9An analogy might help: our enterprise is parallel to the business cycle literature which separates trend growth
from medium frequency uctuations and focuses exclusively on the latter. It difiers in that the trends we consider
have considerably lower frequency. Section 3 discusses our approach to detrending in more detail.



Assumption 1 Let z; 2 X¢; my; ag; kg and wy be stochastic processes.
(a) The variables z; j w admit the following decomposition:

Ze i W =In,, iV + 17 @)

where In,,i" represents the trend and tf the stationary components of z; j Ws.
(b) The trend components ,,?"Y converge asymptotically to a constant value:

Assumption 2 The growth rate of domestic wealth Cw1 is stationary with steady state mean
value In j:

Assumption 3 The return on gross assets RZ,;, gross liabilities R{H and the net foreign asset
portfolio Re+1 are stationary with a common steady state mean value R that satisfles R > j:

Assumption 4 The external constraint (1) holds ‘along the trend’, i.e.:
T

aw . lw N oy aw - lw XW - mw
wt+1 b ot4+1 — R_l 9t 1 »t + 7t 1 st (3)

Assumption 1-(a) decomposes the variables of interest into a trend and a stationary component.
Assumption 1-(b) allows difierent variables to have difierent trends in the sample, as observed on
Figure 2 (the flgure reports our estimates of the trends ,,;" as well as the deviations 7). Together
with assumption 2, it imposes that all variables eventually grow at the same rate j along a balanced-
growth path. We view these restrictions as very mild: they simply rule out the implausible situation
where, e.g., the rate of growth of external assets would permanently exceed the rate of growth of
the economy. On the other hand, they allow for a permanent increase in the ratio of gross assets to
wealth, as observed in the data. The assumption that the long-term growth rate of the economy is
lower than steady-state rates of return (assumption 3) is a common equilibrium condition in many
growth models. In our context, it has an intuitive interpretation: manipulating equation (1), one
can show that if assumption 3 holds, the steady state mean ratio of net exports to net foreign assets
N X=N A satisfles

NX=NA=%j1<0 (4)

where % - j=R < 1. In words, countries with long run creditor positions (NA > 0) should run
trade deflcits (NX < 0) while countries with steady state debtor positions (NA < 0) should run
trade surpluses (NX > 0).



Assumption 4 is quite natural: it implies that, absent any shocks, the U.S. would still face its
external constraint, but now evaluated at the mean growth-adjusted return R=3.1° We discuss its
empirical validity in details in section 3.

The following lemma establishes that {under the above assumptions{ we can derive a simple
and intuitive log-linear approximation of the external budget constraint.

Lemma 1 Deflne nx¢ - .55 i MM nae - 22 § it and Pag - L2003 § aaqflag: Under
assumptions 1-4, a flrst-order approximation of the external constraint (1) satisfles:

1 il
Nag+y .. —Nag+ (1 1 CWer1) @ — 11 NXe %)
%Ot %ﬂt
where
XW
) Q— ot . m_— X .1
t - XW = mw ? st — ot |1 1
1t 1 23t
aw
a — d . | — a . 1:
»wt T Taw - dw? vt Tt b L
11t 1 11t
”::(W i ”{nw
%Ut = 1 + 78W - w -
11t 1 11t

Proof. See appendix A. =

The weights ,,f are not constant but converge asymptotically to a constant ,,%: Similarly, the
growth-adjusted discount factor %, is also time varying and converges asymptotically to %. ,.,f
represents the (trend) share of exports in the trade balance. Similarly, ,,& denotes the (trend) share
of assets in the net foreign assets.!! The variable nx; is a linear combination of the stationary
components of (log) exports and imports to wealth ratios that we shall call, with some abuse
of language, ‘net exports’. In the same fashion, na; is a linear combination of the stationary
components (log) assets and liabilities to wealth ratios, that we call, also with some abuse of
language, ‘net foreign assets’. Finally, f+1, is an approximation of the net portfolio return, i.e. a
linear combination of the (log) return on assets rd,; - InR&,_; and the (log) return on liabilities
r{ﬂ - In R{H. Equation (5) carries the same interpretation as equation (1) with a few difierences.
First, it involves only the stationary component tf of the ratios In Z=W; second, these stationary

components are multiplied by time-varying weights ,,# that re ect the trends in the data; finally,

10The assumption of constant returns along the trends simplifles the derivation and can be relaxed if we assume
difierent mean returns on assets and liabilities. In Appendix A, we show that this does not alter our analysis
substantially. Gourinchas and Rey (forthcoming 2006) show that the return on US external assets consistently
exceeds the return on gross liabilities.
X!

" These trend-weights are well-deflned since ,,2% & ,,M and ,,X" & ,,™ almost everywhere in our sample.



everything is normalized by wealth, hence the rate of return . is adjusted for the growth rate of

wealth (Cwi+1).

2.2 A measure of external imbalances

Equation (5) simplifles drastically in the special case where the trend components ,,2" have a
common -possibly time-varying- growth rate. In that case, the weights ,,f are constant, equal to
their asymptotic value ,,> and %; is constant and equal to %. This is an important case for two
reasons. First, from assumption 1, this is the relevant case asymptotically. Second, and more
importantly, we show in section 3 that assuming constant weights provides a robust and accurate

approximation of the general case.'> Hence we make the following assumption:

Assumption 5 The trend components admit a common, possibly time varying, growth rate: for
Zt 2 fxtv mtv atv Itg 1 71%W = ”ZW E 1’t:

We obtain the following result:

Lemma 2 Under assumptions 1-5, a flrst-order approximation of the external constraint (1) sat-
isfles:

NXag+1 ... ;nxat + v + CNXerg ©)
where:
nxae - 31 0L T @)
Cnxeer - J 0 €Tt 10 I TR T Wi (8
TR T | AP I A | ©)

Proof. See appendix A. =

nxa; combines linearly the stationary components of exports, imports, assets and liabilities. It
is a well-deflned measure of cyclical external imbalances. Unlike the current account, it incorporates
information both from the trade balance (the ow) and the foreign asset position (the stock). Since
it is deflned using the absolute values of the weights ,,%, nxa always increases with assets and
exports and decreases with imports and liabilities.

¢nxes+1 represents net export growth between t and t+ 1, while the return r; is deflned so as

to increase with return on foreign assets and decrease with the return on foreign liabilities.’® Just

121t is important to realize that the assumption that the weights are constant does not imply that z¢ j we is
stationary. It only imposes a common -and time-varying- trend growth rate for X; M; A and L.

13The term in Gwe+ enters the definition of ¢nxe+1 because 1¥ (resp. 1) measure the stationary component of
the ratio of exports (resp. imports) to wealth.



like (1) and (5), equation (6) shows that a country can improve its net foreign asset position either
through a trade surplus (€nx¢+1 > 0) or through a high return on its net foreign asset portfolio

(ree1 > 0).

We can solve equation (6) forward under the no-ponzi condition that nxa cannot grow faster

than the steady state growth adjusted interest rate:

Assumption 6 nxa; satisfles the no-ponzi condition

lim % nxag+j = 0 with probability one
jirta

We obtain:

Proposition 1 Lemma 2 and assumption 6, imply that the intertemporal external constraint sat-

isfles approximately:
>
nxag .. i % [reej + ENXeaj] (10)
j=1

Proof. See appendix A. =

Finally, since equation (10) must hold along every sample path, it must also hold in expectations:

Corollary 1 Under the conditions for proposition 1 the intertemporal external constraint satisfles

approximately:

>
nxag .. i % E¢[reej + ENXearj] (11)
i=1

Equation (11) is central to our analysis. It shows that movements in the trade balance and the
net foreign asset position must forecast either future portfolio returns, or future net export growth,
or both. Consider the case of a country with a negative value for nxa, either because of a deflcit in
the cyclical component of the trade balance, or a cyclical net debt position, or both. Suppose first
that returns on net foreign assets are expected to be constant: Eir¢+j = r: In that case, equation
(11) posits that any adjustment must come through future increases in net exports: E¢@nx¢+j > 0.
This is the standard implication of the intertemporal approach to the current account.™® We call

this channel the trade channel.

We emphasize instead that the adjustment may also come from high expected net foreign

portfolio returns: Eire+j > 0:1> We call this channel the valuation channel. Importantly such

14gee Obstfeld and Rogofi (forthcoming 2006) for an analysis along these lines.

151t is of course possible that some of today’s adjustment comes from an unexpected change in asset prices or
exports. These unexpected changes would be re ected simultaneously in the left and right hand side of equation (11).
We do not focus on such surprises.



predictable returns can occur via a depreciation of the domestic currency. While such depreciation
certainly also helps to improve future net exports, the important point is that it operates through
an entirely difierent channel: a predictable wealth transfer from foreigners to domestic residents.
While the empirical asset pricing literature has produced a number of flnancial and macro variables
with forecasting power for stock returns and excess stock returns in the U.S, to our knowledge,
our approach is the flrst to produce a predictor of the return on domestic assets relative to foreign
assets.

The role of the exchange rate can be illustrated by considering the case -relevant for the US-
where foreign liabilities are denominated in domestic currency while foreign assets are denominated

in foreign currency. We can then rewrite ry+; as:
Coa ¢
Fevr =20 [ 1o+ @ert i Jod [ Fiag i i1 (12)

where 17, represent the (log) nominal returns in foreign currency, ¢et.1 is the rate of depreciation
of the nominal exchange rate (measured as the domestic price of the foreign currency) and ..¢+1
is the realized domestic in ation rate between periods t and t + 1. Holding local currency returns
constant, a currency depreciation increases the domestic return on foreign assets, an efiect that can

be magnifled by the degree of leverage of the net foreign asset portfolio when j,,2j > 1.

It is important to emphasize that since equation (10) holds in expectations but also along every
sample path, one cannot hope to ‘test’ it.1® Yet it presents several advantages that guide our em-
pirical strategy. First, this identity contains useful information: a combination of exports, imports,
gross assets and liabilities -properly measured- can move only if it forecasts either future returns on
net foreign assets or future net export growth. The remainder of the paper evaluates empirically
the relative importance of these two factors in the dynamics of adjustment and investigates at what
horizons they operate. Second, our modeling relies only on the intertemporal budget constraint
and some long run stability conditions. Hence, it is consistent with most models. We see this as a
strength of our approach, since it nests any model that incorporates an intertemporal budget con-
straint. More specific theoretical mechanisms can be introduced and tested as restrictions within
our set up. They will have to be consistent with our empirical findings regarding the quantitative
importance of the two mechanisms of adjustment and the horizons at which they operate. Thus

our findings provide useful information to guide more speciflc theories.

18 Technically, only equation (1) is an identity. Equation (11) holds up to the log-linearization approximations if
(a) assumptions 1-6 hold and (b) expectations are formed rationally.

10



3 Empirical results.
3.1 Measuring External Imbalances

In section 2 we used the intertemporal budget constraint to construct a measure of external im-
balances, nxat; deflned as a linear combination of detrended (log) exports (15), imports (f{"), gross
foreign assets (1) and liabilities (1}) relative to wealth. In this section, we estimate nxa; and quan-
tify the share of the adjustment coming from net exports and from valuation efiects using a vector
autoregression (VAR). We then investigate the forecasting properties of our measure of external
imbalance. To implement empirically our methodology we use newly constructed quarterly esti-
mates of the US net and gross foreign asset positions at market value between 1952:1 and 2004:1,
as well as estimates of the capital gains and total returns on these global country portfolios. Figure
1 reports net foreign assets and net exports, relative to GDP. A brief description of the data is

relegated to appendix D.1’

We decompose the variables z; j wy into a low-frequency trend In,,?" and a stationary com-
ponent tf according to equation (2). ,,f" re ects low frequency structural changes in the world
economy due to trade and flnancial integration. If the twentieth century has been characterized
by one wave of decreasing globalization (from 1913 to 1945), followed by one -unflnished- period of
increased globalization, it seems appropriate to deflne the trend component as a low-pass fllter with
a relatively low frequency cut-ofi. In practice, we choose to implement this with a Hodrick-Prescott
fliter set to fliter out cycles of more than flfty years.'® We note three important features of our
flitering procedure. First, by construction, the HP fllter removes unit roots from the data (see
King and Rebelo (1993)). Second, since we eliminate only very low frequencies, the variables tf
still contain most frequency components. In other words, our approach enables us to render the
data stationary while keeping most of the information from the time series. Third, flltering out

only very low frequencies mitigates end point problems common with two-sided fliters.’® We per-

17see Gourinchas and Rey (forthcoming 2006) for a detailed description of the data.

18T select the smoothing parameter of the HP fliter we impose that the frequency gain of the fllter be equal to
70% at the frequency corresponding to a flfty-year cycle. In standard business cycle applications with quarterly data,
the gain is 70% at 32 quarters (8 years).

19gtock and Watson (1999) argue for a one-sided HP fliter. We obtained similar results using their one-sided fllter.
In flnite sample, however, a one-sided fllter is problematic since it acts as a fliter with varying frequency cut-ofi
at difierent points in the sample. At the beginning of the sample, it keeps inside the trend more high frequency
components since it has few observations to work with (think about computing a trend with only two observations:
necessarily everything is kept inside the trend; the HP fliter needs at least four observations, but the basic point
remains). As more observations are added, the frequency cut-ofi efiectively drops, so that the trend contains less
and less high frequency components for later observations in the sample. We dislike the one-sided fllter for another
reason: from the point of view of in-sample regressions, dropping observations leads to a less accurate estimate of the
trend component (even if the frequency cut-ofi was appropriately maintained).

11



formed numerous robustness checks by considering shorter cycles (30 and 40 years), longer cycles
(100 years) and the extreme case of linear trends. The exact fllter used does not matter provided
it takes out only slow moving trends®°. Figure 2 reports the constructed values for the trend and
cycle components while Figure 3 reports the computed nxa for various fllters (30, 40 and 100 years

as well as a linear trend). It is immediate that all estimates are very close.?!

It is worth pausing here to discuss in more details how our detrending procedure might afiect our
empirical results. By assuming that the US external constraint holds along the trend (assumption
4), we purposely abstract from the mechanisms that ensure that this trend external constraint holds.
Our interpretation is that they are irrelevant for the process of adjustment which we do study in
this paper, i.e. the cyclical adjustment. Clearly, in the sample some signiflcant imbalances are
building along these trends (see flgure 2). This raises a number of important questions. Shouldn’t
the exchange rate or other asset returns play a role in the rebalancing of these ‘trend imbalances’?
If so isn’t a trend estimated on the entire sample period already capturing part of the impact of
exchange rates on net foreign asset positions? These are important points to address. Indeed, US
‘trend-imbalances’ will need to stabilize at some point in the future. Does this imply that we are
throwing away relevant information with our detrending procedure? There are two reasons why
this issue is not a concern for our empirical work.

First, suppose that there is indeed a link between ‘trend imbalances’ and future exchange rate or
asset price movements. For instance, suppose that {given the large current US “trend imbalances’{
the US dollar does need to depreciate in the future. If anything, this should reduce the predictive
power of our variable nxa; since it is constructed from detrended variables. This is especially so
given that we predict the actual (not detrended in any way) depreciation rate of the currency and
the actual returns on the net portfolio, equities, etc... (see equation (11)). Therefore if there is any
information in the trends that is relevant for any of these variables, by taking the trends out, we
are biasing the exercise towards finding no predictability.??

Second, we only take out very slow moving trends (with cycle of 50 years and more in our

20sjnce the difierent estimates of nxa are essentially identical, this indicates that sampling uncertainty is not a
relevant issue when using nxa as a regressor.

2We also experimented with Christiano and Fitzgerald (2003)’s asymmetric fllter and using GDP instead of
household wealth in the denominator. All our results are very robust to these changes and are reported in an
appendix available upon request.

22 Another possibility is that our predictability results are spurious. For this to be the case, it would have to be
that the predictive power in our regressions does not come from our variable nxa, as we think it does, but instead
that nxa is correlated with these trends. Yet we find no correlation between the ‘trend’ and ‘cyclical’ imbalances:
‘trend imbalances’ have been increasing more or less monotonically throughout the sample. By contrast nxa is large
and negative in 1983-1990, then large and positive in 1990-2000 (see flgure 4).
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benchmark estimates). This could still be a problem to the extent that real exchange rates too
may exhibit low frequency trends. But theories of long run trends in real exchange rates, such
as Balassa Samuelson, emphasize the role of productivity difierentials. These models do not have
any particular implication for long-run trade balances. The key insight is that Balassa Samuelson
efiects come from the supply side, independently from the demand structure. In turn, the demand
structure controls what happens to the trade balance. Hence it is possible to have trending real
exchange rates due to productivity difierentials and worsening, improving or unchanged long run
trade imbalances, depending upon the speciflcation of preferences. A real world example of this is
the appreciation of the Japanese real exchange rate between the 1950s and the 1990s, which has
not been matched by any secular trend in the bilateral Japan US trade.

While, as just argued, trends in real exchange rates may have no efiect on trade balances, they
may, in theory, still contribute to the valuation channel by changing the relative value of gross
assets and gross liabilities. This would have two implications for our analysis. First, it would
imply that our detrending procedure tilts the results in favor of the trade channel of adjustment
and against the valuation channel: removing the trend part of A and L; we also eliminate their
potential contributions to explaining the ‘trend exchange rate’. Again, this would bias the exercise
against finding predictability in returns. To the extent that we want to establish the importance of
the valuation channel, our results should then be interpreted as lower bounds on the contribution
of that channel. Second, \a trend valuation channel” would require that predictable excess returns
persist over very long horizons (basically, at the horizon at which we are detrending: 50 years and
above). We flnd this hard to believe. If, as seems more reasonable, predictable excess returns
disappear at these very long horizons, then the logical implication is that valuation efiects cannot
be playing a role in the trend rebalancing, and the trend in real or nominal exchange rates does
not play any role in the valuation channel either. Either way, we feel our results are quite robust
to trends in the exchange rate.

To summarize, the null we maintain is one where we remain agnostic about the role of the
exchange rate in eliminating US ‘trend imbalances’. The alternative {where exchange rates would
have a role in the ‘trend adjustment’ at the horizons we investigate would bias our exercise againt

finding forecastability since by detrending, we would be throwing away relevant information.

To construct the net foreign assets na; and net exports nx; (see lemma 1) we need estimates
of the time-varying weights ,,7: Doing so raises two important empirical issues. First, since the

U.S. goes from being a net creditor/net exporter to being a net debtor/net importer, these weights
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exhibit large non-linear variations, especially in the neighborhood of ,,2¥ = W and oV =,
Clearly, these uctuations dominate the movements in na and nx but have little to do with the
adjustment process. Second, our variables (especially A; L and W; less so X and M) are measured
imprecisely. These measurement errors get magnifled by the non-linearity in the weights. In order
to get around these issues, we replace the time varying weights by their sample average. With
constant weights, corollary 1 applies and we can construct an approximate measure of external
imbalances as nxa¢ = ,,2j {12 i ') f Th + 5.5 f % i J».™) f T (see equation 7): The beneflts of
doing so are threefold. First, by flxing the weights, we reduce the impact of measurement errors.
This makes our empirical exercise much more robust. Second, constant weights are consistent with
our approach, which focuses on the adjustment in the deviations from trend (tf) as opposed to
the internal dynamics imparted by the trends themselves (,,#"). Third, our constructed nxa is
robust to the changes in sign of the net foreign assets and net exports variables. The drawback is
that we are losing some information. We diagnose how serious this loss is in three steps. First,
we directly check the accuracy of equation (6) and find a small and stationary approximation
error (see below). Second, using our VAR estimates, we show that this approximation error is
conditionally uncorrelated with the variables of interest (see section 3.2). Third, we show that,
even with constant weights, our measure of external imbalances performs very well and predict
future returns and exchange rates in and out of sample (sections 3.3-3.6). Hence, it seems that

little relevant information is omitted by setting the weights to their sample average.?®

Using quarterly data from the flrst quarter of 1952 to the flrst quarter of 2004, we obtain the

following estimates:
LA=849; ' =749; X=7998; ,,"=j10:98; % =095
and construct nxa using equation (7) to obtain:?*
nxa; = 0:85 1 j 0:75 [ T} + 1f j L1 f 1"

We observe that nxa puts similar weights on gross assets, gross liabilities, gross exports and gross

imports. The resulting nxa is reported on Figure 5(a). Several features are noteworthy. First,

28As a robustness check, we also computed difierent weights for the flrst part of the sample (between 1952 and
1973) and the second part of the sample (post Bretton Woods). The results are very similar and available from the
authors upon request.

24In this expression, we normalize nxa so that the weight on exports is unity. This is a natural normalization since
it implies that nxa is expressed ‘in the same units as exports’: it measures approximately the percentage increase in
exports necessary to restore external balance.
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we observe a pattern of growing cyclical imbalances, starting in 1976-79, then 1983-89 and 2001
to the present. Second, the cyclical imbalance of 2003 was in fact slightly smaller than the one
of the mid-80s despite burgeoning trade deflcits since the end of the 90s, indicating that most of
the additional imbalances are ‘trend imbalances’. According to the flgure, the cyclical external
imbalance represented about 25.0% of exports in 1985:4. By contrast, the external imbalance
represented ‘only’ 18.1% of exports in 2003:1 and has since shrunk by more than half to 7.6% as of
2004:1.

[Figure 3 about here]

[Figure 4 about here]

Table 1 reports some summary statistics on nxat, as well as some asset returns and the rate
of depreciation of the relevant flnancially weighted exchange rate, constructed using FDI country
weights (see appendix D). All the returns are total quarterly returns, including capital gains and
losses. Table 1 indicates that nxa and the return on the portfolio on net foreign assets are quite
volatile. The standard deviation of export and import growth (4.28 and 3.81) is much smaller than
the standard deviation of the net portfolio return (13.16). The return on gross assets is equivalent
to the return on gross liabilities (each about 0.78% per quarter), and also to the return on the
net foreign position (0.72% per quarter). Looking at the subcomponents, domestic and foreign
dollar equity and foreign direct investment average returns ri¢; r2® r{f and rﬁ‘f exceed average bond
returns r3¥ and r{9; in turn larger than returns on short term assets r° and ri°: As is well-known,
the volatilities satisfy the same ranking. The exchange rate exhibits a smaller volatility than equity
returns, comparable to the volatility of bond returns. Finally, most returns, exports and imports
growth and the exchange rate exhibit little autocorrelation. By contrast, nxa exhibits substantial

serial correlation (0.92).
[Table 1 about here]

Let us now revisit the validity of equation (6) as an approximation to the external constraint
(1). We provide direct evidence that the assumptions behind lemma 2 do not do much violence to
the data by looking at the approximation error from equation (6). Since the stationary components
1§ are constructed separately for each variable z, there is no reason, a priori, to expect equation (6)

to hold exactly unless it represents an accurate characterization of the external dynamics around
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the trends. Figure 4 reports this ‘approximation term’ "¢ = nxa; i %nxatil it i €nx¢ deflned
as the difierence between the left and right hand side of (6) (panel c), together with nxa; (panel
a) and the * ow term’ ry + €nx; (panel b). As can be seen immediately from the flgure, this error
term is quite small relative to both nxa and the ow component, for most of the sample period.2®
We emphasize that nothing in our empirical approach ensures that this term remains small. That
it is so validates our empirical procedure. A second check on the validity of our assumptions relies
on the VAR estimates presented in the next subsection. There, we test directly the restriction that

the error term is conditionally uncorrelated with the variables of interest: E¢;1["t] = 0.

3.2 The flnancial and trade channels of external adjustment

nxat is a theoretically well-deflned measure of cyclical external imbalances. By decomposing it
into a return and a net export component and observing their variation over time, we can gain
clear insights regarding the relative importance of the trade and flnancial adjustment channels. We

rewrite equation (11) as:

> >
nxat = | % E¢ Me+j i % Et¢nXt+j (13)

- nxal + nxaf™*

nxaf is the component of nxa that forecasts future returns, while nxa®" is the component that
forecasts future net exports growth. We follow Campbell and Shiller (1988) and construct em-
pirical estimates of nxaf and nxaF"™ using a VAR formulation. Specifically consider a VAR(p)
representation for the vector y; = (r¢; €nxg; nxat)oz Appropriately stacked, this VAR has a flrst-
order companion representation: yi+1 = A Y+ Tr+1.28 Equation (13) implies that we can construct

nxal and nxaf"* as:

nxaf = ihelA(lj %A) Ty,

nxaf™ = jhel AN i BA) Iy,

where e (resp. €%,,,) is a dummy vector that ‘selects’ ry (resp. €nx;) and I is the identity matrix.

We represent the time paths of nxal and nxaf"* in flgure 5-(a).?’

25\With a zero mean and a standard deviation of 1.67%, it is 7 times less volatile than nxa and 2.5 times less volatile
than r + ¢nx (s.d. 4.20%). The correlation between the error term and the ow term r + €nx is also very small
(0.05).

*Swhere y = (Y, Y2;1; 115 Y p+1)’: See Appendix B for a detailed derivation.

2"\We use p = 1; according to standard lag selection criteria:
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Several features are noteworthy. First, nxal and nxa&" are positively correlated: the valuation
and trade efiects are mutually reinforcing, underlining the stabilizing role of capital gains in the
external adjustment of the US.?® Given our normalization of nxa; valuation efiects represent the
equivalent of a 7.04% contemporaneous increase in exports in 1986:3 (out of 25.89%) and 4.85% in

2003:1 (out of 18.17%).

Second, the testable restriction €l .1 + (€% + €%, i ehxa) %A = 0 should be satisfled.?® This
restriction is equivalent to a test that the error term "1 is conditionally uncorrelated with the
variables of interest: E¢["t+1] = 0. As discussed above, this provides our second test of the validity
of our assumptions and the quality of the approximation (6). We use a Wald test and find a ~2
equal to 0.148. With three restrictions, the p-value is 0.986, so we cannot reject the intertemporal
equation (13).%° This, and the fact that nxa; (predict) - nxaf +nxaF"* is very close to nxa; (see

Figure 5-(a)) show the excellent overall quality of our approximation.

Finally, following the same methodology, flgure 5-(b) decomposes nxaj into a gross asset and
gross liability return components (nxaf2 and nxaf'). The flgure illustrates that flnancial adjustment
comes mostly from excess returns on gross assets; the contribution of expected returns on gross

liabilities -while positive- is always much smaller.

[Figure 5 about here]

We are also interested in the long run properties of nxa: Following Cochrane (1992), we use
equation (13) to decompose the variance of nxa into components re ecting news about future
portfolio returns and news about future net export growth. Given that nxaf and nxa&" are
correlated, there will not be a unique decomposition of the variance of nxa into the variance of
nxa" and the variance of nxa®"*: Yet, an informative way of decomposing the variance is to split
the covariance term, giving half to nxa" and half to nxa®"*; as follows:
cov (nxa;nxa) _ cov (nxa'; nxa) L ooV Inxa":”x; nxa¢

var(nxa)  var(nxa) var (nxa)
- fl, + flgnx

(14)

28This feature may be specific to the US. In the case of emerging markets, valuation and trade efiects would likely
be negatively related since gross liabilities are dollarized.

29This restriction is obtained by left-multiplying nxa: = nxaf + nxag™ by (I j %A):

30The predicted coe—cients for el = [1;0; 0] are [0:906; j 0:012; 0:004].
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This decomposition is equivalent to looking at the coe—cients from regressing independently
nxa" and nxa®"™ on nxa: The resulting regression coe—cients, fl, and fl ¢, represent the share of
the unconditional variance of nxa explained by future returns or future net export growth.3! Table
2 reports the decomposition for difierent values of % between 0:94 and 0:96.

For our benchmark value % = 0:95; we get a breakdown of 64% (net exports) and 27% (portfolio
returns) accounting for 91% of the variance in nxa: The results are sensitive to the assumed discount
factor. Lower (higher) values of % increase (decrease) the contribution of portfolio returns.3? For
W = 0:94; we fInd that portfolio returns account for 29% of the total variance while for % = 0:96 their
contribution decreases to 24%. The general avor of our results is not altered by those robustness

checks.

These fndings have important implications. First, flnancial adjustment accounts for approxi-
mately 27% of cyclical external adjustment, even at long horizons, while 64% comes from move-
ments in future net exports. Thus, our flndings indicate that valuation efiects do not replace the
need for an ultimate adjustment in net exports via expenditure switching or expenditure reducing
mechanisms, a point developed in detail in Obstfeld and Rogofi (forthcoming 2006). What our
estimates indicate, however, is that valuation efiects profoundly transform the nature of the exter-
nal adjustment process. By absorbing 25-30% of the cyclical external imbalances, valuation efiects

substantially relax the external budget constraint of the US.

Using the same methodology, lines 3 and 4 of Table 2 further decompose the variance of nxa"
into the contributions of returns on gross assets and liabilities. For the standard speciflcation, we
obtain a breakdown of roughly 21% (fl,.,) and 6% (fl,) making up the 27% total contribution of
the returns to the cyclical external adjustment. These fIndings conflrm Figure 5-(b): gross asset
returns account for the bulk of the variance, while returns on gross liabilities, which are all in

dollars, are much less responsive.33

[Table 2 about here]

31This is not an orthogonal decomposition, so terms less than 0 or greater than 1 are possible. Empirically, the
sum of fl, and flg,, can difier from 1 if the approximation nxa: = nxaj + nxa¢ ™ is not satisfled. As we argued
above, the quality of the approximation is very good.

32\Whenever we perform comparative statics on the discount rate % we adjuste ,,2 accordingly. The corresponding
values are presented in line 6 of Table 2. Note that % controls also the steady state ratio of net exports to net foreign
asset (equation (4)).

331f we allow for difierent mean returns on assets and liabilities along the trends, as described in AppendixA, the
results remain qualitatively similar: in the long run, net exports account for 58% of the process of international
adjustment while valuation efiects account for 26%.
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3.3 Forecasting quarterly returns: the role of valuation efiects

Equation (11) indicates that nxa; should help predict either future returns on the net foreign asset
portfolio re+j; or future net export growth @€nx+j; or both. This section looks specifically at the
predictive power of nxa; for future returns on the net foreign asset portfolio r¢+; at the quarterly
horizon. Table 3 reports a series of results using nxa; as a predictive variable. Each column of the

table reports a regression of the form:
Yi+1 = fi + fl nxay + - z¢ + teag

where y+1 denotes a quarterly return between t + 1 and t; z; denotes additional controls shown
elsewhere in the literature to contain predictive power for asset returns or exchange rates and t+1
is a residual.

Looking flrst at Panel A of Table 3, we see that nxa has signiflcant forecasting power for the
net portfolio return ry+1 one quarter ahead (column 1). The R? of the regressions is 0.10 and the
negative and signiflcant coe—cient indicates that a positive deviation from trend predicts a decline
in net portfolio return that is qualitatively consistent with equation (11). We observe also that there
is essentially no forecasting power from either lagged values of the net portfolio return (column 2),
the difierence between domestic and foreign dividend-price ratios (column 3), or the deviation from
trend of net exports, xmy; deflned as t¥ j " (column 4). We emphasize that the predictive power
of the regression is economically large: the coe—cient of 0.36, coupled with a standard deviation of
nxa of 11.94% indicates that a one-standard deviation increase in nxa predicts a decline in the net
portfolio return of about 430 basis points over the next quarter, equivalent to about 17.19 percent

at an annual rate.

Panel A of Table 3 also reports the results of similar regressions for the excess equity total
return, deflned as the quarterly dollar total return on foreign equity rg¢ (a subcomponent of US
assets) minus the quarterly total return on US equity ri¢ (a subcomponent of US liabilities): Since
r2 is very correlated with r§® and r} is very correlated with rl®; it is natural to investigate the
predictive ability of our variables on this measure of relative stock market performance.3* To the
extent that the average weights ,,2 and ,,' are imperfectly measured, the degree of leverage of the
net foreign asset portfolio could also be mismeasured, which could in uence our results on total

net portfolio returns. We are able to conflrm our results with this more partial but also arguably

34The correlations are 0.938 and 0.942 respectively.
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less noisy measure of net foreign asset portfolio returns. There is signiflcant one-quarter ahead
predictability of the excess return of foreign stocks over domestic stocks (column 5). The R? of
the regression is equal to 0.07 and the sign of the statistically signiflcant coe—cient is negative,
as expected. Again, alternate regressors such as lagged returns (column 6), dividend price ratios
(column 7), or deviations of the trade balance from trend (column 8) do not enter signiflcatively.
The predictive impact of nxa; on ri§; i r{il is smaller than on re+1, yet it is still highly economically
signiflcant. With a coe—cient of -0.13, a one-standard deviation increase in nxa predicts a decline in
excess returns of 155 basis points over the next quarter, or 6.21 percent annualized. It is important
to emphasize that these regressions indicate signiflcant predictability for the one-quarter ahead

relative stock market performance!
[Table 3 about here]

We also investigate separately the predictability pattern for the dollar and foreign currency
return on gross assets and the dollar return on gross liabilities. As shown in Table 4 (panel B),
we flnd no evidence of predictability for the return on gross liabilities, and limited evidence of
predictability for the return on gross assets in local currencies (but not in dollars)3®. In Panel C of
Table 4, we fInd very weak evidence of predictability of returns on foreign equities in dollars (but
not in local currencies). These mixed results indicate that the correlation structure between returns
on gross assets and gross liabilities plays an important role for understanding the adjustment of

net foreign asset returns.
[Table 4 about here]

3.4 Exchange rate predictability one quarter ahead

The results from Panel A raise an obvious and tantalizing question: could it be that the predictabil-
ity of the dollar return on net assets arises from predictability in the exchange rate? After all, a
depreciation of the exchange rate increases the return on gross assets relative to the return on gross
liabilities. Panel B of Table 3 presents estimates using both our FDI-weighted efiective exchange
rate (Ce¢+1) and the Federal Reserve trade-weighted trade-weighted multilateral exchange rate
for major currencies (¢e/l, ;). The sample covers the post Bretton Woods period, from 1973:1 to

2004:1.

35We deflne the return in local currencies as the dollar return minus the flnancially weighted exchange rate.
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We observe flrst that nxa; contains strong predictive power for both exchange rate series
(columns 1 and 5). The coe—cient is negative (around -0.09 for both series) and significant, imply-
ing that a negative nxa predicts a subsequent depreciation of the dollar against major currencies.
The R? are high (0.09 and 0.11 respectively) and the efiects are also economically large: a one-
standard deviation decrease in nxa predicts a 4.30% (annualized) increase in the expected rate of

depreciation of the multilateral exchange rate over the subsequent quarter.

Our results are robust to the inclusion of the three-month interest rate difierential i¢;1 i 1't/il
where we construct 7 using 1997 weights from the benchmark US Treasury survey (column 4 and
8)). As before, we also flnd that the predictive power of xm¢ on the exchange rate does not survive

the inclusion in the regression of our variable nxa; (columns 3 and 7).

Finally, Table 5 tests the quarter-ahead predictive power of nxay; 1 for bilateral nominal rates of
depreciation of the dollar against the Sterling, the Japanese yen, the Canadian dollar the German
D-Mark (Euro after 1999) and the Swiss Franc. We fInd a modest predictive power for all currencies
except the Canadian dollar, with R? ranging from 0.02 to 0.08. The largest significant efiect is on

the DM/Euro and Swiss Franc, and the weakest on the Japanese yen.

[Table 5 about here]

Overall, these results are striking. Traditional models of exchange rate determination fare
particularly badly at the quarterly-yearly frequencies. Our approach, which emphasizes a more

complex set of fundamental variables, finds predictability at these horizons.3®

3.5 Long horizon forecasts: the importance of net export growth and of the
exchange rate

A natural question is whether the predictive power of our measure of external imbalances increases
with the forecasting horizon. According to equation (11), nxa could forecast any combination

of ry and €nx; at long horizons. We investigate this question by regressing Kk j horizon returns

%There is one potential caveat to our results: tests of the predictability of returns may be invalid when the
predicting variable exhibits substantial serial correlation. The pretesting procedure of Campbell and Yogo (2006,
forthcoming) indicates no problem in our case for any of the forecasting regressions of this section, except for the net
returns. In all cases, the correlation between the innovation in nxa and the residual from the predictability regression
is smaller than 0.125 in absolute value, indicating little size distortion (i.e. a 5% nominal t-test has a true size of
7.5% at most). For net returns, the coe—cient is 0.167, suggesting a potentially larger size distortion. But performing
Campbell and Yogo’s test leads us to reject the hypothesis of no predictability at the 5% level. Therefore all our
predictability regressions are robust.
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ip .
Yek - 'i‘:l Vi+i =k between t and t + k on nxa;: Table 6 reports the results for forecasting

horizons ranging between one and twenty-four quarters. When the forecasting horizon exceeds
1; the quarterly sampling frequency induces (K j 1)th i order serial correlation in the error term.
Accordingly, we report Newey-West robust standard errors with a Bartlett window of k j 1 quarters.

For each horizon we report two regressions. The flrst one uses nxat; 1 as the regressor, as before.
Its explanatory power is summarized by ﬁz(l): In the second one, we used directly tf as regressors
(nxa¢ is a linear combination of the f{’s), to allow for the fact that the steady state weights of
exports, imports, assets and liabilities may be measured with errors: We report only one summary
statistic for this second regression, ﬁZ(Z):

Table 6 indicates that the in-sample predictability increases up to an impressive 0.26 (0.34 with
separate regressors) for net foreign portfolio returns at a four-quarter horizon, then declines to
0.02 or 0.16 at twenty four quarters. A similar pattern is observed for total excess equity return.
These results suggest that the flnancial adjustment channel operates at short to medium horizons,
between one quarter and two years. It then declines signiflcantly and disappears in the long run.

As shown in section (3.2), its overall contribution to external adjustment amounts to roughly 27%.
[Table 6 about here]

The picture is very difierent when we look at net export growth. We fInd that nxat; 1 predicts
a substantial fraction of future net export growth in the long run: the R? is 0.58 at 24 quarters
(0.79 with three regressors!). This result is consistent with a long run adjustment via the trade
balance. A large positive external imbalance predicts low future net export growth, which restores
equilibrium. The classic channel of trade adjustment is therefore also at work, especially at longer

horizons (8 quarters and more).

Looking at exchange rates, we flnd a similarly strong long run predictive power on the rate of
depreciation of the dollar. The R? increases up to 0.41 (0.55 with three regressors!) at 12 quarters.

There is signiflcant predictive power at short, medium and long horizons.*’

Taken together, these fndings indicate that two dynamics are at play. At horizons smaller than

two years, the dynamics of the portfolio returns seem to dominate, and exchange rate adjustments

37 Again, the persistence of nxa in the predictive regressions is not an issue. Performing the pre-test of Campbell
and Yogo (2006, forthcoming), we find that there is no problem for the exchange rate nor for the total excess equity
returns. In the case of net exports and net returns there is some size distorsion. When we perform Cambpell and
Yogo’s test however we can reject the hypothesis of no predictability at the 5% level. Once again, this implies that
our predictability regressions are robust.
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create valuation efiects that have an immediate impact on external imbalances. At horizons longer
than two years, there is little predictability of asset returns. But there is still substantial exchange
rate predictability, which goes hand in hand with a corrective adjustment in future net exports.32
Hence, because the exchange rate plays key roles both in the flnancial adjustment channel and in
the trade adjustment channel it is predictable at short, medium and long horizons. The sign of
the exchange rate efiect is similar at all horizons since an exchange rate depreciation increases the
value of foreign assets held by the US and afiects net exports positively. The eventual adjustment of
net exports is consistent with the predictions arising from expenditure switching models. Because
these adjustments take place over a longer horizon, their in uence on the short term dynamics is

rather limited.

To further test the robustness of our approach, and see whether our variable nxat;1 improves
on the predictive power of the lagged exchange rate, we investigate the forecasting ability of the
following regression:

Cepx = C+fiegy1 + fl€er;1 +-NXag;1 + Uek (15)

where Cepx = (et+kj1 i €tj1) =K is the ki period rate of depreciation (quarterlized). Table 7
reports the R?2 as well as the coe—cients fi; fl and from these regressions. As is immediate from
the table, the lagged level of the exchange rate contains substantial information about future rates
of depreciations. However, when nxay;1 is included in the regressions, e¢;1 becomes insigniflcant
at short horizons and the flt of the regression improves markedly. It is only at 24 quarters that
we flnd that nxay;1drops out from the regression. Our interpretation is that at longer horizons,
other determinants of exchange rates are likely to become important as well (see for example Mark
(1995)).

[Table 7 about here]

Figure 6 reports the FDI-weighted nominal efiective depreciation rate from 1 to 12 quarters
ahead against its fltted values with nxa and independently with our three regressors. The improve-
ment in flt is striking as the horizon increases. Our predicted variable does well at picking the
general tendencies in future rates of depreciation as well as the turning points, even one to four

quarters ahead.

38Qther factors can also in uence the nominal exchange rate at longer horizons. For instance, Mark (1995) demon-
strates that the flt of the monetary model improves dramatically beyond 8 quarters. We do not include these
determinants in our analysis.
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[Figure 6 about here]

3.6 Out-of-sample forecast

Since the classic paper of Meese and Rogofi (1983), the random walk has been considered the
appropriate benchmark to gauge the forecasting ability of exchange rate models. These authors
showed that none of the existing exchange rate models could outperform the random walk at short
to medium horizons in out-of-sample forecasts, even when the realized values of the fundamental
variables were used in the predictions. More than twenty years later, this very strong result still
stands.3®

We perform out-of-sample forecasts by estimating our model using rolling regressions and com-
paring its performance to the random walk. We start by splitting our sample in two. We refer to
the flrst half, from 1952:1 to 1978:1, as the ‘in-sample’. We then construct out-of-sample forecasts
in three steps. First, we re-estimate our variable nxa following the methodology of section 2 over
the ‘in-sample’.*® This guarantees that our constructed nxa does not incorporate any future in-
formation.*! Second, still over the ‘in-sample’, we estimate the forecasting relationship between
future returns and lagged nxa. Finally, we use this estimated relation to form a forecast of the
flrst non-overlapping return or depreciation rate entirely outside the estimation sample. We then
roll over the sample by one observation and repeat the process. This provides us with up to 104
out-of-sample observations.*?> We emphasize that, since we are estimating the trend components
and the weights using only data available at the time of prediction, we cannot fall victim to any
look-ahead bias.*® This exercise is very stringent: given the reduced size of the sample, nxa cannot

be as precisely estimated as if we used the whole sample each time.

We compare the mean-squared errors (M SE) of a model featuring only nxa and a constant to

39See Chinn, Cheung and Garcia (2005). At very short horizons however (between one and twenty trading days),
Evans and Lyons (2005) show that a model of exchange rate based on disaggregated order ow outperforms the
random walk.

“OWWe also construct the sample weights ,,% using data from the ‘in-sample’ only and the restriction that the discount
factor be constant and equal to its steady state value, as in section 3. We use our benchmark value of % = 0:95 in
those calculations.

“INote that we construct nxa using data starting in 1952 but forecast the exchange rate out-of-sample from 1978
onward only. Since our out-of-sample forecasts start well into the oating period, the goodness of flt cannot be
ascribed to the fact that we forecast the constant exchange rates of the Bretton Woods era!

425ee Appendix C for details. Changes in the cut-ofi point t, do not seem to make any difierence for our results,
provided the number of observations used to perform the estimation is su—cient.

“3Furthermore, for this exercise we use non-seasonally adjusted exports and imports data. We understand from
conversation with BEA stafiers that the BEA'’s seasonal adjustment procedure makes use of some future data.

24



the M SE of a driftless random walk. We construct the forecasts involving nxa as described above,
using only data available up to the date of the forecast.**

To assess the statistical signiflcance of our results we use the M SE-adjusted statistic described
in Clark and West (2006, forthcoming). This statistic is appropriate to compare the mean squared
prediction errors of two nested models estimated over rolling samples. It adjusts for the difierence in
mean-squared prediction errors stemming purely from spurious small sample flt. The test compares
the MSE from the random walk (M SE,) to the MSE for the unrestricted model (MSE,)), where
the latter is adjusted for a noise term that pushes it upwards in small sample (MSE, j adj):
The difierence between the two M SE is asymptotically normally distributed. We use a Newey-
West estimator for the variance of the difierence in MSE in order to take into account the serial
correlation induced by overlapping observations when the forecast horizon exceeds one quarter.

Table 8 presents the results. A positive ¢MSE-Adjusted statistic indicates that our model
outperforms the random walk in predicting exchange rate depreciations. For the FDI-weighted
exchange rate, our model outperforms signiflcantly the random walk, including one quarter ahead.
The p j values are always very small except at 16 quarters. Results for the trade-weighted exchange
rate are very similar. The table also reports the ratio of the (unadjusted) MSE. This ratio is
smaller than one at all horizons and for both exchange rates. The curse of the random walk seems

therefore to be broken for the dollar exchange rate.
[Table 8 about here]

3.6.1 More out-of-sample tests

Besides the classic Meese-Rogofi exercise, we also assess the predictive power of our variable nxa; by
comparing the mean-squared forecasting error of several other nested models. We use a regression
that includes just lagged returns (resp. depreciation rate) as a predictive variable (restricted model)
and compare it with a regression that includes both the lagged return (resp. depreciation rate) and
nxag;1 (unrestricted model) at various horizons. We compute the ratio of the mean-squared errors
of the unrestricted model to the restricted model MSE, =M SE, and test whether it is signiflcantly
smaller than one using the modifled Harvey, Leybourne, and Newbold test statistic (Clark and

McCracken (2001));4° the null hypothesis is that of equality of the MSEfor the restricted and the

440ur test is more stringent than Meese and Rogofi (1983) who fed realized fundamental variables to form their
forecast.

“5This statistic is correct only for one-step ahead forecasts. We perform rolling regressions and use accordingly
the critical values presented in Table 4 of Clark and McCracken (2000). The results are similar if we use recursive
estimates instead.
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unrestricted model. The alternative is that MSE, > MSE,:

Panels A and B of Table 9 report results for the total return on the net asset portfolio ryx =
P'i‘:iol revi =k as well as for the excess equity return r2; j ri§ where r2 and r are defined
analogously. We fInd that nxa¢;1 improves the out-of-sample forecastability of net foreign returns
and excess equity return at all horizons from one to sixteen quarters.*® The improvement in flt
is signiflcant. We repeat the exercise augmenting the model with dividend price ratios, known to
predict equity returns in conjunction with the lagged variable. In all cases the results are similar
and support the importance of our imbalance variable for out-of-sample forecasts.
Panel C of Table 9 reports our results for the rate of depreciation of the exchange rate. The

improvement in flt when using our nxa variable is important at all horizons, even at the short end.

Augmenting the equation with interest rate difierentials does not afiect our results.*’

[Table 9 about here]

4 Conclusion

This paper presents a general framework to analyze international adjustment, in deviation from
slow moving trends due to very long structural changes such as flnancial and trade integration.
We model jointly the dynamic process of net exports, foreign asset holdings and the return on the
portfolio of net foreign assets. For the intertemporal budget constraint to hold, today’s current
external imbalances must predict either future net export growth or future movements in returns of
the net foreign asset portfolio, or both. Using a newly constructed quarterly dataset on US foreign
gross asset and liability positions at market value, we construct a well-deflned measure of cyclical

external imbalances.

Historically, we fInd a substantial part of cyclical external imbalances (27%) are eliminated via

predictable changes in asset returns. These valuation efiects occur at short to medium horizons

45\We cannot investigate the out-of-sample predictability for longer horizons because we do not have enough obser-
vations. For the excess equity returns, there is no improvement for the sixteen quarters horizon.

4"We also looked at the out-of sample results based on regression (15). We test whether the unrestricted model
(the ADF speciflcation and our nxa;1 variable) outperforms the restricted model (the ADF speciflcation). We flnd
that the ratio of MSE (MSEu/MSETr) is smaller than one between 1 and 8 quarters. These horizons are the ones for
which no exchange rate model could outperform the random walk in Meese and Rogofi (1983). Beyond 8 quarters,
we do not flnd a signiflcant statistical improvement of our model compared to the ADF-type speciflcation (results
available from the authors upon request).
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while adjustments of the trade balance come into play at longer horizons (mostly after two years).
The exchange rate has an important dual role in our analysis. In the short run, a dollar depreciation
raises the value of foreign assets held by the US relative to the liabilities, hence contributing to
the process of international adjustment via the valuation channel. In the longer run, a depreciated
dollar favors trade surpluses, hence contributing to the adjustment via the trade channel. The
counterpart of the efiect of exchange rate movements as an adjustment tool is that today’s external
imbalance contains signiflcant information on future exchange rate changes. We are able to predict
in sample 9% of the variance of the exchange rate one quarter ahead, 31% a year ahead and 41%
three years ahead. Our model has also signiflcant out-of-sample forecasting power, so that we are

able to beat the random walk at all horizons between one and sixteen quarters.

Our approach implies a very difierent channel through which exchange rates afiect the dynamic
process of external adjustment. In traditional frameworks, flscal and monetary policies are seen
as afiecting relative prices on the goods markets (competitive devaluations are an example) or as
afiecting saving and investment decisions. But, flscal and monetary policies should also be thought
of as mechanisms afiecting the relative price of assets and liabilities, in particular through interest
rate and exchange rate changes. This means that monetary and flscal policies may afiect the
economy difierently than in the standard New Open Economy Macro models a la Obstfeld and

Rogofi.*8

We used accounting identities and a minimal set of assumptions to derive our results. Any
intertemporal general equilibrium model can therefore be nested in our framework. More speciflc
theoretical mechanisms can be introduced and tested as restrictions within our set-up. They will
have to be compatible with our empirical flndings regarding the quantitative importance of the two
adjustment mechanism and the horizons at which they operate. Thus our results provide useful
information to guide more speciflc theories. The challenge consists in constructing models with
fully- edged optimizing behavior compatible with the patterns we have uncovered in the data.
A natural question arises as to why the rest of the world would flnance the US current account
deflcit and hold US assets, knowing that those assets will underperform. In the absence of such
model, one should be cautious about any policy seeking to exploit the valuation channel since to
operate, it requires that foreigners be willing to accumulate further holdings of (depreciating) dollar

denominated assets.

483ee Tille (2004) for a recent new open economy model allowing for valuation efiects. His model, however, does
not pin down the path of foreign assets and liabilities.
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Several economic mechanisms could a priori be consistent with our empirical results. First
and foremost, the portfolio balance theory, which emphasizes market incompleteness and imperfect
substitutability of assets, seems well-suited to formalize our fIndings. In a world where home bias
in asset holdings is prevalent, shocks may have very asymmetric impacts on asset demands, leading
to large relative price adjustments on asset markets. Suppose for example that the world demand
for US goods falls, thereby increasing the current account deflcit of the United States. The wealth
of the US goes down relative to its trading partners. But since the rest of the world invests mostly
at home, the dollar has to fall to clear asset markets. Hence a negative shock to the current account
leads to an exchange rate depreciation at short horizons. Standard portfolio rebalancing requires
a subsequent expected depreciation to restore long run equilibrium.*® This depreciation increases
the return of the net foreign asset portfolio of the US and thereby contributes to close the gap
due to the shortfall in net exports.>® Another interesting avenue to explore are models generating

time-varying risk premia such as Campbell and Cochrane (1999).

A deeper theoretical understanding of the valuation channel seems unavoidable, in order to fully

grasp external adjustment dynamics.

49See Kouri (1982), Henderson and Rogofi (1982) and Blanchard, Giavazzi and Sa (2005).
50Obstfeld (2004) provides an illuminating discussion of those theoretical mechanisms.
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Appendix A
Proofs

The Stationary Case

This appendix derives the approximate intertemporal external constraint when the economy is
close to a balanced growth path. We require the following assumptions.

Assumption 7 The ratios Zi=W; where Z; 2 TX; My; A¢; Ltg are statistically stationary. Denote
by ,,“" the steady state mean value of these ratios.

Assumption 8 The growth rate of domestic wealth ¢w. is stationary with steady state mean
value In j:

Assumption 9 The return on gross assets R%,;, gross liabilities R},; and the net foreign asset
portfolio R¢+1 are stationary and admit a common steady state mean value R that satisfles R > j:

Deflne the weight ,,* (resp. ,,) as the steady state share of exports (resp. imports) in the
trade balance: o w

X — 73 . m — 12
» xw mw' ?”? T xw mw (A'l)

Similarly, the weight ,,2 (resp. ,,') is the steady state share of gross assets (resp. liabilities) in net
foreign assets:>!

A= = (A2)
1
We obtain the following result:

Lemma 3 Under assumptions 7-9 the law of motion of external assets (1) can be approximated

as: . . q
Nat+1 ... -Nag+rx1+ — §j1 nxg (A.3)
o Yo
where % = j=R < 1; and:
nas = j.%fati [,,I[flt
NXe = o 3 Xt i Jougd [ Mt
re = LA ,,'[ fri
Proof. The law of asset accumulation is given by:
NAt+1 = Re+1 (NAL + N X¢) (A.4)
Divide through by household total wealth W, to obtain:
11 11
At Lo Wen _ o A o Le X o M (A5)
Wirt ' Wi Wy owe P we o owe twg '

51 Implicitly, we are assuming that ,,2 & ,,! and ,,* & ,,™: We do not view this assumption as restrictive: it will
be verifled in most general open economy models except under very speciflc assumptions restricting the net foreign
asset position and the trade balance to be zero in steady state.
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Under assumption 7, write the following flrst order approximation:

Zt W z
- 1 +
Wt 77 ( Tt)
Wir1 i ¢
W: w0 L+1EY

Rev1 . R(Q+re+1)

where tf = In(Z¢=Wy) j In,,?%, T{ﬂ"{ = INn(We1=Wp) i Inj and re+1 = In(Re+1) i InR are (log)
deviations from steady state. Substitute into the left hand side and the right hand side of (A.4)
and re-arrange to obtain:
- |
:t = aw+a -

| 21 i " e
aw - W - 73 -+ 77 -+ W
tL] 1 1 1 + aw = Iw + Tt+1
7 I 7
T - aw+4a - lwyl XW4X = mwm11
R aw . |W+ XW - mw 1+4r + 7 Ttln Tt+n Ttl” Tt
i1} 1 s 73 | BET) t+l ,’aW i ,’|W+"XW i "mW
By deflnition of the steady state, we must have:
:t | ) :t |
’,aW i 77 W i = R ”aW i 77 W + ’,XW i ’1mW
Re-arranging we obtain
”aWTta+_‘]_ i HIWT{+1 + T¢W =r + naWT‘? i 11IWT{+ ”XWT%( i 71mWT{nW
1,aW i 1,IW t+1 B t+1 iiaW i 11IW + H,XW i 1,mW

We now use the fact that 17 = z¢ § we i In,, 2" and &Y = W1 § We § Inj, to obtain (up to
unimportant constants):

aw - lw aw - lw XW - lw
11 at+1 1 s It+1 =r + L2 at 1 s It + 1] Xt 1 s mt
aw  Iw -t aw = w4 xw = mw

Finally, using the deflnition of %; na; and nx; (consider separately the cases ,,2 < 0; ,,* > 0 and
2> 0; ,,X < 0) this collapses to:
1 il
Nag+1 = lNe+1 + anat + —jl nx
00

[
Deflne now the linear combination of net exports and net foreign assets nxa; as

nxa; - Nag + Nxe = j,.2jf at i ”'[ fle+ 3,55 Xe i Jon i f Me
Substituting into (A.3), we obtain:
1
NXat+1 = %nxat + re+1 + CNXerr (A.6)
0
Assumption 10 nxa; satisfles the no-ponzi condition

lim %nxagj =0 as:
Jit1
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If we impose the no-ponzi condition that nxa cannot grow faster than the growth adjusted
interest rate, equation (A.6) can be solved forward, which leads to:

Proposition 2 Under assumptions 7-10, the external budget constraint (1) satisfles approximately:
nxae .. i % [Fevj + ENXerj] (A7)
j=1
Proof. Iterate forward and impose assumption 10. m
Finally, since equation (A.7) must hold along every sample path, it must hold in expectations:

nxag .. i W E¢[Fe+j + SNXeaj] (A.8)
j=1

Proofs for the trending case

Proof of Lemma 1
Proof. The law of asset accumulation is given by:

NAt+1 = Re+1 (NA + N X¢) (A.9)
Divide through by household total wealth W; to obtain:
il 11
At+1 _ I—t+1 Wt+l =R ﬁ N £+ﬁ - % (A 10)
Werr ' Wi Wy owe twe o owe P wg '

Under assumptions 1-3, write the following flrst order approximations:

Zt zZw z
IVYVE 73 1 +
W (1+1)
W i ¢
el S
Wi ; ¢
Rta+1 - R 131 + r-E’j‘+1 .
R{+1 . R 1+ r'|[+1

Substitute into the external budget constraint (A.10). The left hand side of the constraint becomes
approximately (and up to a constant)

+

1

[ MR T ottt

aw . w - i+ + 1+ + Ccw

sat+1 1 sst+1 1 l+ aw - w +Tt+1 (All)
1t+1] [ ] t+1

The term between brackets of the right hand side of the budget constraint becomes approximately
(and up to a constant):
h i
ntaW i ”{W + n%(W i ”{nW (A12)

il

aWT?i |W-’-{+ XW-‘-%(i mW-l-{T'I

1+ aw Iw Xw mw
77t i 77t + 77t i 2t
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We now loglinearize the total return Re+1: Since A¢ and L are deflned as the beginning of period
assets and liabilities, we have:

_ At+1 i L
Rt+1 = .
i

At+1:R?+1 I—'("'1:R{+1
Expand this expression (divide by W4 etc...) to obtain, given the deflnitions ,,& = ,,8%= ',,?"" i ,,'t""
and 1 =17j,%:

+

a |
Rt+1 - R 1+ Fivr + e 1 +T + 1!
+ "t+l t+1 Fi+1

_ oth 1 + Tt+1ﬂ. "t+1 1 + T ¢

"t+1 l + Tt+1 + r-t+1
a a -
R 1 + ”t+lrt+1 1 nt+1rt+1

- R@Q+ ) (A.13)

Now reconstruct (A.10) putting together (A.11), (A.12) and (A.13) and using assumption 4 (the
trend budget constraint):

aw +a aw+a - lwil xwx- mw+m
”t+th+l 73 Tt 1 Tt+ T T Tt

ittt
i+l Tt cw —
+ = +
aw = Iw ferl = frea aw = Iw . xw - mw
t+1 1 t+] 7t 1 »5t 1t 1 st

Finally, deflne, as in the text na; = ,,212 i ,.i1T} and nx¢ = ,,¥17 i ..Mt and rewrite the budget
constraint (up to a constant) as:
il
1 1
Nag+1 + CWig ... s +-—nNar i — i1l nxg
%Ot %Ot

which is equation (5) of the paper. =

Proof of Lemma 2

Proof. When the trends ,.,;"¥ have a common growth rate, the weights ,,f are constant and
equal to ,,* and % = %: Assume that ,,2 > 0 and ,,* < 0 (the symmetric case is immediate) and
observe that nxas = na¢ j NXt, ENXe+1 = NX¢ § NXe+1 § CWeer and reeg - e From 1, we can
write:

il

1 1
Nag+1 = N1+ -—Nati — il nNXj CWesr
%Ot %Ot
1 1 1
NXate1 = T (nxa¢ + NXy) i g 1 nXe i GWeer i NXr1
00

1

= TIg+1+ %nxat"' NXt § CWer1 i NXg+1
1

= T+t %nxat + CNX+1

which is equation (6) of the paper. =

Proof of Proposition 1
Proof. Iterate forward equation (6) and impose assumption 6 to get equation (10) of the paper.
[
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Difierent mean returns on assets and liabilities

We generalize Lemma 1 to the case where the returns on assets and liabilities difier and become
equal only asymptotically. We build on the proof of Lemma 1. We adopt the same notations. We
start with a modiflcation of assumption 3:

Assumption 3b: The return on assets RZ,; and the return on liabilities R}, ; admit the
following decomposition:

a — a ra
Riv1 = R

| — | rl,
Riv1 = Rpgeer

where RL,, is a ‘trend’ component and r},, is the deviation component.
a i iofy s
Rg,, and R}, satisfy: |
H a — L — -
A Ree = 1M Rt =R >

The terms R2, ; and R}, ;represent the (unobserved) returns on gross assets and gross liabilities
‘along the trend’. Since R, ; and R}, are stationary, they too, are stationary. Assumption 3

obtains as a special case of assumption 3b where RY,; = R}, = R:
We modify assumption 4 as follows:
Assumption 4b: The external constraint holds ‘along the trend’, i.e.:

+

aw - lw o — —- aw - Iw XW - mw
pt+1 b ost+1  — Rt+1_| 1t 1 st + 1t 1 st (A'14)

where the trend return on net foreign R¢+q assets satisfles (see below; recall that gross positions
are measured at the beginning of the period):
1

1 o1

= mt+l g D oet+1 57
Ri+r1 REs1 I;Q{+1

Observe that the trend return R¢.1 is time-varying as long as R, ; & R{H and these returns
are themselves time-varying. In the special case where RZ,; = R{H = R; the trend return is
constant and also equal to R since ,,%,; i ».+; = 1: Note also that in the case where R2,; = R?
and R}, ; = R' but R? & R!; the trend return is still time-varying, because of the time-variation in
the weights ,,2 and .} .

Re+1

_al-ll

T rtrlga dtpgl

Under assumptions 3b and 4b (in place of assumptions 3 and 4 in the paper), we can derive an
approximation to the external constraint around the trend.
Start from the budget constraint normalized by wealth:

11 11

At+1 - I—t+l Wt+1 At . 5 + ﬁ . %

= Re+1

i A.15
Wt+1 ! Wt+1 Wt Wt ! Wt Wt ! Wt ( )

The left handside and the terms between brackets of the right handside can be expanded exactly
in the same way as above (proof of Lemma 1). Denote by Al and L} the end of period holdings
(before returns, but after net exports). They satisfy:

Al LI=Ar§ L+ NX,

and
NAtr1 = REAL i Ril} = At i Liwa
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so that the total return on NA; denoted by R¢+1; is

Rist RE,AL i RiygLY _ R2 Al i R! L}
+1 = = -+ -t

Now, substitute using: Atr1 = R, AL L+ = Rl L! to obtain:

At+l i I—t+1

Ri+1 =
At+l:R?+]_ i Lt+1:R{+1

Dividing by W41 and expanding under assumption 3b, we obtain:

¢
Ris; = : o "1+ t+1ﬂ. i st 1+Tt+l ¢
+1 = - . I I R
"t+1 I;at+1 1+Tt+1 1 rt+1 1 nt+1‘Rt+1 1+Tt+1 1 r-t+1
aw - lw -R2 R
_ »t+]1 | nt+1 1+ nt+1 t+1 a - nt+1 t+1 |
- aw —Ra - _R ( w —Ra _R Mg i w —Ra R Me+1
Rl T t+1 "t+1 t+1 "t+1 t+1 i "tzkl t+1 "t+1 teg 1 "t+1 t+1
+ a - "t+1 I;at+1 Ta - | - "t+l Rt+1 TI
»t+1l | " aw _Qa Y R t+1 1 »t+1 1 aw —ma i R t+1)
17T+ b o1 T N e+ »t+1" ] "t+1 t+1
Now, recall that R¢+1 is deflned as:
aw - lw
R _ t+1 1 11t+1
t+1 = W _Ra R
"t+1 t+1 1 "t+1 t+1
We obtain
=R2 =R!
— "t+1 t+1 a - "t+l t+l |
Revr = R+ —(—1 — =y M1 | o o - R M1
— »t+1 "1 B "t+1 t+1 RaviS t+1 1 "t+1 t+1 1
+ a - "t+l_Rt+l - . "t+1_Rt+1 1!
at+1 | R - _R t+1 1 t+1 1 R _ R t+1)
"t+1 t+1 1 "t+1 t+1 "t+1 t+1 1 "t+1 t+1
Compared to the case in which R%,; = RL,; = R; there are two difierences:
i ¢ i ¢

— aw —pa - — aw - ' aw - lw
- theweighton rg, ; is ,.t&1 = ..i17RE= Lee1=RE i "t+1 Rt+1 instead of ,,¢11 = ,,§¥1= afr1 B »td

These weights depend on trend assets Ilabllltles and on the ‘trend’ returns on assets and li-
abilities. We note that limgs 1 ,,f2 = limgw 1. ,,2 (and similarly for ,,[') since lim¢s 1 R&, =

Iimt! 1 R!c+1 =R:

2. There are terms in 12, ; and t},; with weights (for 12,,) equal to

~a = 2. "t+1_Rt+1
t+1 T ot+l _
"t+1 Rt+1 1 "t+1 Rt+1
t 1 { l :t | )
_ . t+177t+ _pa - _
—_ ] ¢ 1_Rt+l 1 1—Rt+1

a -—pa —
"t+1_Rt+1 "t+1 Rt+1

36



and (for tl,,)

w —pl
"t+l_Rt+1

t+1 —  at+1 1

aw —pa w —pl
"t+1_Rt+1 1 "t+1_Rt+1

t

¢ 1=R3,; j 1=Rl,,

a |
»t+17t+1

- Ta _ma - 1 _pl
"t+1_Rt+1 1 "t+1_Rt+1
_ ~a _ -~

= 1T 1
In the special case where R2,; = R}, = R; we verify directly that ~,, = 0:

In the general case, we can rewrite:
¥ ¥

— ra .a - rl .l -~ a - 4l
R1:+1 - Rt+1 1+"t+1rt+1 1 nt+1rt+1+ t+1 Tt+l 1 Tt+l (A16)

— —~ a |
= Ris1 1+ 1+ e Tt i Teer

where we deflne fy+1 as:

— ra ,a -l |
f\t+1 - 11t+lrt+1 1 11t+1rt+1

We can now proceed as above and reconstruct A.15 using A.16 and Tff;’{ = Cwi+1 § In j: We obtain
(up to a constant):

1 1 1 t ;

Nag+1 + Wit = o + N 1i P Xt T TRt (A.17)
t

~+

¢¢
where %; is deflned as before as %, = 1+ ! BESL L ',,?"" i ,,'t"" and nx¢ and na; are deflned

as in Lemma 1.

This expression is formally almost identical to Lemma 1. It difiers only by two terms:

1. the deflnition of the return f, which is now constructed with weights incorporating temporary
trends in returns on assets and liabilities (which can difier).

2. the last term in (A.17) that re ects a ‘cyclical leverage efiect’: Suppose that R, ; > R{H:
Another way to ease the external adjustment is to load up on assets (i.e. to increase leverage
in order to take advantage of the difierential in rates of returns).

We can quantify the importance of this cyclical leverage efiect in the process of international
adjustment by performing a VAR decomposition using equation (A.17). In the same way and for

the same reason we approximate the time varying shares ,,& and ..+ by their sample averages, we
approximate ~ by its sample average. We fl%: = j0:31: We then perform a VAR decomposition
for the vector nxag; fr; €nxe; . 12, i T{+¢1 : This is similar to Lemma 1 except that we have
now one additional variable ;= 12, j tl,, : Figure % reports the decomposition of nxa into three
components corresponding to ¢nx; f = 12, j fl,; : We find that i) the cyclical leverage con-
tributes to the process of international adjustment; ii) it is quantitatively less important than the

trade or the valuation channels; iii) introducing it in our variance decomposition slightly improves
the flt of our approximation.

[Figure 7 about here]

[Table 10 about here]
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These results are conflrmed if we perform the unconditional variance decomposition (see Table
(10)). In the long run, net exports account for 58% of the process of international adjustment,
while valuation efiects account for 26% and the cyclical leverage efiect for 12%.

Appendix B
VAR decomposition

Consider a VAR(p) representation for the vector y; = (r¢; &nxg; nxat)o:
Appropriately stacked, this VAR has a flrst order companion representation:

7t+1 =A yt + j;t+1 (B.l)
i ¢
where y; = ly%; Y "and # = (12:0)": Deflne the indicator vectors e¢ny; er and enxa that

‘pick’ the corresponding elements of y, (i.e. ely, = r¢ for instance). Equation (11) implies the
following restriction on the VAR representation:

nxa; = i %B(rej + EnXesj)
j=1

0 - i 0 0 ¢ j N
Exa¥Yt = 1 € T E€gnx ! E'EYt+j (B-Z)
i=1

where ¢ denotes expectations according to the information contained in the VAR representation
(B.1).52 According to equation (B.1), the conditional expectations of Visj satisfy: Bty = Az
Substituting into equation (B.2) we obtain:

S R L io
enant - er"'eu‘:nx %UIA yt

i=1
i ¢ i
= el +ehn A | BA) Y, (B.3)

= nxal + nxa"™x

where nxal = jelWA (I j %A) 1y, and nxaf™ = jel WA j %A)i1y,: Moreover, since (B.3)

needs to hold for all values of y,; it implies the following restriction on the companion matrix A :
SR SURNU _ il
€nxa = i1 ©r tegnx WA i WA) (B.4)

Equation (B.4) constitutes a present value test (see Campbell and Shiller (1987)). Post-multiplying
by (I i WA); this is equivalent to:

0 i 0 0 _— ¢ —
enxaI + €+ e¢nx i Cnxa WA =0

Campbell and Shiller (1987) show that this test is numerically identical to the one-step ahead test
B¢ (Qt+1) = 0 where Qu+1 = NXag+1 i NXar=h j (re+1 + €nX+1) : Mercereau (2001) argues that
the one-step-ahead test is preferable when some of the variables are persistent, as is the case here
with nxa.

52\We do not impose that economic agents form expectations according to E¢: We only require that the information
contained in (B.1) is a subset of the information available to economic agents. See Campbell and Shiller (1988) for a
discussion.
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Following the same methodology, we can also decompose the return efiect into a return on gross
liabilities and return on gross assets. They are deflned as

nxal® = jj.adebAl i RA)iy,
nxay' = jajehkA(l i bA) Y,

These difierent components are shown on Figure 5.

Appendix C
Out-of-Sample estimates

We construct the out-of-sample forecasts for a given horizon k by running:
Ytk = flk + flknxat + kXt + "t;k (Cl)

where yi.k represents the kj quarter ahead return (resp. depreciation rate) between period t
and t + k, X; represents other variables that are known to predict yik, including lagged returns
Ytikk. Ve use the mformatlon avallable¢untll date t, to run equation (C. 1) The last observation
used is therefore yt0 ok NXae ko Xtk 1 Our notations indicate that nxat ik Is the value at date
to i k of our variable nxa estlmated using only data available up to date to: "Once the coe—cients
fig (to); ﬂk (to) and 7~ (to) have been estimated, we use them to predict the flrst k-horizon forecast:

Pok= P+l nxap +" Xy, (C.2)

We then add one period to our sample. We include information of date t, in our estimating
equation and produce a forecast for ¥,+1.k: The whole procedure is repeated again in t, + 1;::
until we reach observation T; where T is the total number of observations in our sample. We set
t, = 1978 : 1 to split the sample in half with 105 observations in sample and 104 observations out
of sample.

Appendix D
US net foreign assets, net exports and exchange rates.

We apply our theoretical framework to the external adjustment problem of the United States.
Our methodology requires constructing net and gross foreign asset positions at market value over
relatively long time series and computing capital gains and returns on global country portfolios.
In this section, we describe brie y the construction of our data set. A complete description of the
data is presented in Gourinchas and Rey (forthcoming 2006).

D.1 Positions.

Data on the net and gross foreign asset positions of the US are available from two sources: the US
Bureau of Economic Analysis (BEA) and the Federal Reserve Flows of Funds Accounts for the rest
of the world (FFA).5® Following o—cial classiflcations, we split US net foreign portfolio into four
categories: Debt (corporate and government bonds), Equity, Foreign Direct Investment (FDI) and
Other. The ‘other’ category includes mostly bank loans and trade credits. It also contains gold
reserves.>* Our strategy consists in re-constructing market value estimates of the gross external

53See Hooker and Wilson (1989) for a detailed comparison of the FFA and BEA data.

541t is natural to include international gold ows in our analysis since during Bretton Woods (the only period where
they were quantitatively non-negligible) they were designed to be perfect substitutes to dollar ows and central to
the process of international adjustment.
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assets and liabilities of the US that conform to the BEA deflnitions by using FFA ow and position
data and valuation adjustments.
Denote by X! the end of period t position for some asset X. We use the following updating
equation:
X{ = X{;1 +FX¢+DX;

where F X denotes the ows corresponding to asset X that enter the balance of payments, and
DX denotes a discrepancy re ecting a market valuation adjustment or (less often) a change of
coverage in the series between periods t j 1 and t:

Using existing sources, we construct an estimate of DX as ryX{.; where r¥ represents the
estimated dollar capital gain on asset X between time t j 1 and time t. This requires that we
specify market returns ry for each sub-category of the flnancial account.

D.2 Capital gains, total returns and exchange rates.

We construct capital gains on the subcategories of the flnancial account as follows. For equity
and FDI, we use the broadest stock market indices available in each country. For long term debt,
we construct quarterly holding returns and subtract the current yield, distributed as income, to
compute the net return. We assume no capital gain adjustment for short-term debt and for ‘other’
assets and liabilities, since these are mostly trade credit or illiquid bank loans.>®

We construct total returns for each class of flnancial assets as follows. For equity and FDI, we
use quarterly total returns on the broadest stock market indices available in each country. The total
return on debt is a weighted average of the total quarterly return on 10-year government bonds and
the three-month interest rate on government bills, with weights re ecting the maturity structure
of debt assets and liabilities. The total return on ‘other’ assets and liabilities is computed using
three-month interest rates. All returns are adjusted for US in ation by subtracting the quarterly
change in the Personal Consumer Expenditure de ator.

In all cases, we use end of period exchange rates to convert local currency capital gains and
total returns into dollars. Gourinchas and Rey (forthcoming 2006) gives a precise description of
the currency weights and maturity structure (for debt) and of the country weights (for equity and
FDI assets) that we use in our calculations.

We construct total returns on the net foreign asset portfolio as follows. First, we use the
definition of ry = j,,,j I i J..j ri: Second, by analogy, r2 and r{ are weighted averages of the returns
on the four difierent subcategories of the flnancial account: equity, foreign direct investment, debt
and ‘other’. For instance, we write the total return on gross assets rg as:

r§ = wirge - wri” - wgrid + wire®

where rg' denotes the real (dollar) total return on asset category i (equity, FDI, debt or other) and
w denotes the average weight of asset category i in gross assets. A similar equation holds for the
total return on gross liabilities r} (with corresponding returns r{' on asset category i):

It is di—cult to construct precise estimates of the flnancially-weighted nominal efiective exchange
rate, needed in particular to compute net portfolio returns in equation (12). There is little available
evidence on the currency and country composition of total foreign assets. In practice, the Treasury
Survey (2000) reports country and currency composition for long-term holdings of foreign securities
in benchmark years. Because few data are available before 1994, the weights are likely to be
substantially ofi-base at the beginning of our sample. Instead, we construct a multilateral flnancial
exchange rate using time-varying FDI historical position country weights. This exchange rate
proxies the true flnancially weighted exchange rate that afiects the dollar return on gross foreign
assets.®® We also make the realistic assumption that most foreign asset positions are not hedged for

5*Due to data availability, we assume away any spread between corporate and government debt.

56\We checked the robustness of our results by using alternate deflnitions of the multilateral exchange rate, based
on flxed equity or debt weights. The results are qualitatively unchanged. We note also that the correlation between
the rate of depreciation of our multilateral exchange rate and the rate of depreciation of the Federal Reserve ‘major
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currency risk (see Hau and Rey (2006)). For the period 1982-2004, our estimates are very close to
the BEA International Investment Position at market value (see Gourinchas and Rey (forthcoming
2006)).

currencies’ trade weighted multilateral nominal rate is high at 0.86.
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Table 1: Descriptive Statistics
Summary Statistics

¢xy ¢my Car ¢l g ra r ¢ter  nxap
Mean (%) 082 1.11 1.11 187 0.72 0.78 0.78 -0.03 0
Standard deviation (%) 4.28 3.81 3.08 2.87 13.16 250 257 355 11.94
Autocorrelation -0.08 0.04 0.06 0.13 0.16 0.12 0.19 0.05 0.92

rge rle rad pld o Af ntora oyl
Mean (%) 187 186 0.72 056 1.08 1.09 0.48 0.39
Standard deviation (%) 7.19 8.02 294 3.17 593 581 0.76 0.53
Autocorrelation 0.15 0.09 0.16 0.13 0.09 0.10 0.19 0.73

Note: Sample period is 1952:1-2004:1, except for ¢e, 1973:1-2004:1.

Table 2: Unconditional Variance Decomposition of nxa
Discount factor %

# percent 096 095 094

1 flgnx 71.77 63.96 57.05

2 fl, 23.76  26.99 28.85
of which:

3 fl o 19.91 20.78 20.65

4 fly 3.87 6.22 8.21

5 Total 95.53 90.95 85.89
(lines 1+2)

6 ..a 6.72 8.49 10.08

Note: The sum of coe—cients fl., + fl, is not exactly equal to fl, due to numerical rounding in the VAR
estimation. Sample: 1952:1 to 2004:1.
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Table 3: Forecasting Quarterly Returns

Column: 1 2 3 4 5 6 7 8
Panel A: Returns

Total real return (ree1) Real Equity Difierential (¢rg, ;)
Z¢: e S ‘% XM ery S % XMy
fi -0.36 -0.33 -0.46 -0.37 -0.13 -0.14 {0.17  -0.07
(s.e.) (0.07) (0.07) (0.08)  (0.16) (0.03) (0.03) (0.03) (-0.06)
2 0.09 -1.43 0.01 -0.07 -0.63 -0.09
(s.e.) (0.07) (1.60) (0.19) (0.07) (0.61) (0.07)
R2 0.10 0.10 0.15 0.10 0.07 0.07 0.12 0.07
# obs 208 207 136 208 208 207 136 208

Panel B: Depreciation Rates

FDI-weighted (Ge+1) Trade-weighted (¢e/, ;)
Zt . Cer XM¢ it i 1t/ ¢e;r XMgj1 it i 1t/
fi -0.08 -0.09 -0.10 -0.09 -0.09 -0.09 -0.08 -0.08
(s.e.) (0.02) (0.02) (0.04) (0.02) (0.02) (0.02) (0.03) (0.02)
2 -0.04 0.02 0.32 0.02 -0.01 -0.67
(s.e.) (0.07)  (0.05) (0.32) (0.07)  (0.05)  (0.34)
R2 0.09 0.08 0.08 0.08 0.11 0.10 0.10 0.13
#obs 125 124 125 125 124 123 124 124

Note: Regressions of the form: y¢+1 = fi + flnxay + -z¢ + 41 Where yg+; is the total real return (r¢+1); the
equity return difierential (¢r$,; = rg¢; j ris;) (panel A); the FDI-weighted depreciation rate (¢eg.1) or
the trade weighted depreciation rate (¢e[, ;) (panel B). % i %I:is the relative dividend price ratio (available
since 1970:1); i¢ j 17 is the short term interest rate difierential; xm; is the stationary component from the
trade balance, deflned as tf i tf". Sample: 1952:1 to 2004:1 for total returns and 1973:1 to 2004:1 for

depreciation rates. Robust standard errors in parenthesis.
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Table 4: Forecasting Quarterly Returns (cont’ed)

Column

Zt:
fi

(s.e.)
n
(s.e)
RZ

# obs
Zt

fl

(s.e)
n
(s.e)
RZ

# obs
Zt.

fl

(s.e)
Es.e.)
RZ

# obs

1 2 3 4 5 6 7 8
Panel A: Dollar return on US equities and US gross liabilities
US equity return (ris, US liabilities return (rf, ;)

e deepe  cayy o depe cayt

0.02 0.02 0.05 0.03 0.01 0.01 0.02 0.01

(0.05) (0.08) (0.05) (0.05) (0.02) (0.02) (0.02) (0.02)
0.08 1.28 2.03 0.19 0.38 0.69

(0.06) (0.60) (0.45) (0.07) (0.19) (0.16)

0.00 0.00 0.02 0.09 0.00 0.03 0.02 0.10
208 207 208 206 208 207 208 206

Panel B: US gross assets return (dollar and local currency)
Dollar return (rg,;) Local currency return (r;2;)

rg dierr xmy e dier xmy

-0.03 -0.03 -0.03 0.00 0.03 0.02 0.05 0.08

(0.02) (0.02) (0.02) (0.04) (0.02) (0.02) (0.02) (0.04)
0.11 -0.01 -0.05 0.16 0.31 -0.08

(0.09) (0.21) (0.05) 0.08 (0.22) 0.05

0.02 0.01 0.01 0.02 0.01 0.03 0.03 0.02
208 207 136 208 208 207 136 208

Panel C: Return on foreign equities (dollar and local currency)

Dollar return (rg¢, Local currency return (r;2$)

ree di=py xmg e &= xme

-0.12 -0.11 -0.11 -0.00 -0.06 -0.06 -0.03 -0.08

(0.04) (0.04) (0.07) (0.08) (0.05) (0.04) (0.06) (0.11)
0.12 0.37  -0.16 0.16 0.69 -0.19

(0.08) (0.59) (0.09) (0.08) (0.57) (0.13)

0.04 0.05 0.02 0.05 0.01 0.03 0.00 0.02
208 208 136 208 208 207 136 208

Note: Regressions of the form: y¢+; = fi + flnxa; +-z¢ + 41 where y¢+; is the dollar return on US equities
(rls.,), the dollar return on US liabilities (rl,;) (panel A); the dollar return on US assets (rd,,), the local
currency return on US assets (r27;) (panel B); the dollar return on foreign equities (rg¢,), the local currency
return on foreign equities (r2¢7) (Panel C). g—: (resp. %:I:) is the domestic (resp. foreign) dividend price ratio
(available since 1970:1); cayy is the Lettau and Ludvigson (2001)’s deviation of the consumption-wealth ratio
from trend; xm is the stationary component from the trade balance, deflned as t¥ j t{". Sample: 1952:1 to
2004:1. Robust standard errors in parenthesis.

Table 5: Forecasting Bilateral Quarterly Rates of Depreciation

Currency nxag;1 R?  #obs

UK pound -0.15 0.04 125
(0.06)

Canadian dollar -0.02 0.01 125
(0.01)

Swiss franc -0.08 0.05 125
(0.03)

Japanese yen -0.06 0.02 125
(0.03)

Deutschmark (Euro) -0.07 0.08 125
(0.02)

Note: Sample: 1973:1 to 2004:1. Robust standard errors in parenthesis.
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Table 6: Long Horizon Regressions
Forecast Horizon (quarters)
1 2 3 4 8 12 16 24
Real Total Net Portfolio Return r.x
nxa -0.36 -0.35 -0.35 -0.33 -0.22 -0.14 -0.09 -0.04
(0.07) (0.05) (0.04) (0.04) (0.03) (0.03) (0.02) (0.02)
R?(1) [0.11] [0.18] [0.24] [0.26] [0.21] [0.13] [0.09] [0.02]
R?(2) [0.14] [0.25] [0.34] [0.38] [0.35] [0.24] [0.19] [0.16]
Real Total Excess Equity Return r2} j ri,
nxa -0.14 -0.13 -0.12 -0.11 -0.06 -0.03 -0.02 0.01
(0.03) (0.02) (0.02) (0.02) (0.01) (0.01) (0.01) (0.01)
R2(1) [0.07] [0.13] [0.17] [0.18] [0.10] [0.03] [0.01] [0.00]
R?(2) [0.11] [0.20] [0.28] [0.31] [0.26] [0.15] [0.10] [0.17]
Net Export growth €nxX.k
nxa -0.08 -0.08 -0.07 -0.07 -0.07 -0.06 -0.06 -0.04
(0.02) (0.02) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
R2(1) [0.05] [0.10] [0.13] [0.17] [0.31] [0.44] [0.53] [0.58]
R2(2) [0.04] [0.08] [0.12] [0.17] [0.38] [0.55] [0.66] [0.79]
FDI-weighted efiective nominal rate of depreciation Cet.x
nxa -0.08 -0.08 -0.08 -0.08 -0.07 -0.06 -0.04 -0.02
(0.02) (0.02) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
R?(1) [0.09] [0.16] [0.28] [0.31] [0.41] [0.41] [0.33] [0.12]
R?(2) [0.10] [0.21] [0.35] [0.40] [0.52] [0.55] [0.55] [0.38]

Note: Regressions of the form: y.x = fi+flnxa;+fi+k Where yek is the k-period real total net portfolio return
(rek); total excess equity return (rg% i r{?k); net export growth (€nxk) or the FDI-weighted depreciation
rate (€eck). Newey-West robust standard errors in parenthesis with k j 1 Bartlett window. Adjusted
R? in brackets. R(1) reports the adjusted R-squared of the regression on nxa; R(2) reports the adjusted
R-squared of the regression on 1%, 1, 12 and t}. Sample: 1952:1 to 2004:1 (1973:1 to 2004:1 for exchange
rate).
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Table 7: Forecasting Exchange Rates. Sample 1973:2004.

ADF-like Regressions Forecast Horizon (quarters)

1 2 3 4 8 12 16 24

FDI-weighted efiective nominal rate of depreciation Ce.x
er;1 -0.052 -0.050 -0.052 -0.058 -0.067 -0.067 -0.064 -0.056
(s.e) (0.027) (0.020) (0.015) (0.013) (0.10) (0.008) (0.006) (0.004)
Ceg;1 0.072 -0.028 0.077 0.113 0.076 0.049 0.028 0.004
(s.e) (0.090) (0.065) (0.049) (0.043) (0.032) (0.025) (0.020) (0.012)
R? [0.01] [0.04] [0.08] [0.15] [0.28] [0.39] [0.48] [0.65]
erj1 -0.031  -0.028 -0.032 -0.040 -0.051 -0.054 -0.054 -0.052
(s.e) (0.028) (0.019) (0.014) (0.012) (0.008) (0.006) (0.005) (0.004)
Ceg;1 -0.015 -0.123  -0.006  0.039 0.008 -0.005 -0.012 -0.009
(s.e.) (0.091) (0.062) (0.045) (0.039) (0.026) (0.019) (0.016) (0.013)
NXag ; 1 -0.080 -0.086 -0.076 -0.069 -0.061 -0.049 -0.036 -0.011
(s.e) (0.025) (0.017) (0.012) (0.011) (0.007) (0.005) (0.004) (0.003)
R? [0.08] [0.20] [0.30] [0.37] [0.57] [0.68] [0.70] [0.68]
IFS nominal efiective rate of depreciation Ce{’, >

errt -0.048 -0.048 -0.051 -0.056 -0.063 -0.061 -0.056 -0.046
(s.e) (0.027) (0.020) (0.016) (0.014) (0.010) (0.008) (0.006) (0.004)
¢e{'i:iS 0.149 0.066 0.137 0.131 0.066 0.036 0.017  -0.001
(s.e) (0.090) (0.068) (0.054) (0.048) (0.035) (0.027) (0.021) (0.015)
(i) R? [0.03] [0.03] [0.10] [0.14] [0.25] [0.35] [0.43] [0.55]
ety 0.002 0.007 -0.005 -0.015 -0.031 -0.039 -0.041 -0.047
(s.e) (0.029) (0.021) (0.016) (0.015) (0.010) (0.008) (0.007) (0.005)
¢e{'i:iS 0.011  -0.082  0.010 0.021  -0.017 -0.020 -0.020 -0.001
(s.e) (0.096) (0.068) (0.053) (0.047) (0.034) (0.027) (0.022) (0.017)
NXag; 1 -0.097 -0.105 -0.088 -0.079 -0.060 -0.041 -0.027 0.000
(s.e.) (0.029) (0.020) (0.016) (0.014) (0.010) (0.008) (0.007) (0.005)
(i) R? [0.10] [0.20 [0.27] [0.30] [0.42] [0.47] [0.51] [0.55]

Note: Runs regressions of the form €e.x = fieg;1 + flCer;1 + nxag;1 + ¢+ frk. Sample 1973:2004.

Table 8: Out of Sample Tests for Exchange Rate Depreciation against the Martingale Hypothesis

Horizon: (quarters) 1 2 3 4 8 12 16
FDI-weighted depreciation rate
MSE,=MSE, 0.960 0.920 0.858 0.841 0.804 0.818  0.903
¢MSE-adjusted (MSE, § MSE-adj) 1.48 1.53 1.61 1.51 1.20 0.74 0.35
(s.e) (0.68) (0.60) (0.57) (0.53) (0.37) (0.24) (0.23)
p-val [0.01] [0.01] [<0.01] [<0.01] [<0.01] [<0.01] [0.06]
Trade-weighted depreciation rate
MSE, =M SE, 0.949 0.900 0.830 0.788 0.733 0.929  0.961
¢MSE-adjusted (MSE, j MSE-adj) 2.76 3.03 2.94 2.78 1.91 0.67 0.29
(s.e) (1.03) (1.03) (1.02) (0.98) (0.69) (0.38) (0.29)
p-val [<0.01] [<0.01] [=<0.01] [<0.01] [<0.01] [0.03] [0.11]

Note: ¢MSPE j adjusted is the Clark-West (2004) test-statistic based on the difierence between the out
of sample MSE of the driftless random-walk model and the out-of-sample MSE of a model that regresses the
rate of depreciation Ce¢ + 1 against nxa;. Rolling regressions are used with a sample size of 105. t-statistic
in parenthesis. p-value of the one-sided test using critical values from a standard normal distribution in
brackets. Under the null, the random-walk encompasses the unrestricted model. Sample: 1952:1-2004:1.
Cut-ofi: 1978:1.
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Table 9: Out of Sample Tests for various nested models.

ENC-NEW MSE,=MSE,
Horizon: (quarters) 1 2 3 4 8 12 16
Panel A: Real Total Net Portfolio Return rex
nxa vs AR(1) 9.4 0.970 0.903 0.843 0.785 0.758 0.868 0.968
nxa vs AR(1), % and ? 20.97 0.970 0.862 0.779 0.671 0.610 0.542 0.626
Panel B: Real Total Excess Equity Return r2§ j r5
nxa vs AR(1) 19.58% 0.894 0.782 0.693 0.638 0.744 0.925 1.057
nxa vs AR(1), % and gf/ 27.9277 0.917 0.790 0.686 0.626 0.810 0.899 1.026
Panel C: FDI-weighted depreciation rate ek
nxa vs AR(1) 6.577 0.948 0.882 0.834 0.809 0.736 0.736 0.811
nxa vs AR(1), it i 17 6.7 0.951 0.878 0.824 0.805 0.735 0.748 0.828

Note: MSE, is the mean-squared forecasting error for an unrestricted model that includes the lagged
dependent variable and lagged nxa (model 1); lagged d=p, ¢"=p~ and lagged nxa (model 2). MSE, is
the mean-squared error for the restricted models which include the same variables as above but do not
include lagged nxa. d=p (resp. d=p") is the US (resp. rest of the world) dividend price ratio. Each
model is flrst estimated using the sample 1952:1 1978:1. ENC-NEW is the modifled Harvey, Leybourne and
Newbold (1998) statistic, as proposed by Clark and McCracken (2001). Under the null, the restricted model
encompasses the unrestricted one. Sample: 1952:1-2004:1. - (resp. - ) signiflcant at the flve (resp. one)

percent level.

Table 10: Unconditional Variance Decomposition for nxa, when mean returns on assets and liabil-

ities difier.

Variance Decomposition:

percent
fl ¢nx
fl,

flg
Total

U'IOOI\JH#

58
26
12
96

Note: Sample: 1952:1 to 2004:1.
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Figure 1: US Net Exports and Net Foreign Assets (% of GDP, 1952-2004)

(a) Net Exports/GDP

(b) Net Foreign Assets/GDP

Note: The top panel shows the ratio of US net exports to US GDP. The bottom panel shows the ratio of
US net foreign assets to US GDP. Sample: 1952:1-2004:1. Source: Bureau of Economic Analysis, Flow of
Funds and Authors calculations.
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Figure 2: Cycle and Trend Components for A=W, L=W; X=W and M=W:
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Note: Top two panels for US gross external assets A=W (left) and US gross external liabilities L=W
(right); Bottom two panels for US exports X=W (left) and US imports M=W (right). Each panel reports
the series Z=W (ratio to household wealth), the trend component ,,2*, labelled HP-trend, (right-axis) and
the cyclical component 17V (left-axis). Sample: 1952:1-2004:1.

49



Figure 3: Various nxa
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Note: nxa, constructed from various cut-ofis (30, 40, 50, 100 years and linear fllter). Sample: 1952:1-2004:1
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Figure 4. nxa, ow r + ¢nx and residual term ™ from equation (6).
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