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1 Introduction

The past quarter century has witnessed a dramatic change in world financial markets. The liber-
alization of capital accounts and globalization of financial transactions has been accompanied by a
rapid increase in the size of the gross foreign asset and liability positions of many countries. In the
two decades preceding the 2008 crisis, gross capital flows were typically larger than current account
gaps in industrialized countries, and grew at a faster rate than international trade flows. The pre-
crisis period also witnessed a marked increase in current account imbalances across the globe, with
numerous countries running persistent surpluses or deficits. Most notably, the U.S. continued to

run large current account deficits in the face of a growing level of international debt.

These developments provide a challenge to both researchers and policymakers. Traditional macro
models focus on the behavior of the current account driven by national savings and investment
decisions rather than the financial decisions that govern the size and composition of gross capital
flows (see, e.g., Obstfeld and Rogoff, 1995). The limit on a country’s ability to run current account
deficits in such models is largely determined by the prospects for future surpluses whereas actual
limits also depend on the prospective future returns on foreign assets relative to liabilities. As a
result, persistent current account deficits may be more sustainable than a traditional macro-based
evaluation would suggest. Conversely, a country without a history of current account deficits may
find itself in an unsustainable position if the composition of foreign assets and liabilities make its
net foreign asset position vulnerable to unexpected asset-price movements. Existing models provide

little guidance on how to assess such balance sheet considerations.

In this paper I develop a new model for studying the dynamics of a country’s foreign asset and
liability positions. The model provides an integrated framework for examining the real and financial
factors that affect the evolution of any country’s external position. In particular, the empirical model
I build on this framework allows me to estimate the factors driving variations in U.S. foreign asset
and liability positions, and their associated capital flows before the 2008 financial crisis. In so doing,
I shed new light on the source and importance of the so-called “exorbitant privilege” enjoyed by the

U.S. over the past quarter century.

The model is built around the consolidated budget constraint that links the evolution of a country’s
foreign assets and liabilities to exports, imports and returns. This accounting identity is usually used
to relate a country’s current net asset position to the history of current account balances and the
capital gains on past asset and liability holdings. Here I combined it with a no-Ponzi condition to
derive the international solvency constraint that places an upper limit on a country’s international
borrowing. This solvency constraint lies at the heart of the model. Specifically, I derive a set of
present value expressions that link a country’s current asset and liability positions to expectations
concerning the future course of exports, imports, the returns on foreign assets and liabilities. These

expressions also determine gross and net capital flows. I combine the position and flow equations



with estimates of a Vector Autogression (VAR) to empirically study the factors driving the U.S.

external positions and capital flows.

The economic logic underlying the model is simple. Consider a situation where a country with a
negative net foreign asset position wants to run a current account deficit to facilitate intertemporal
consumption smoothing. Clearly, this is only possible if the country can finance the deficit via the
accumulation of foreign liabilities or through the sale of foreign assets. Either way, in the absence
of Ponzi schemes, the country’s creditors must expect that the additional net debt will ultimately
be repaid using the proceeds from future net exports and/or the return differential between foreign
assets and liabilities. Any variation in a country’s net foreign asset position must therefore be
accompanied by a revision in expectations concerning future trade flows and/or returns. Similarly,
changes in gross asset or liability positions must reflect revisions in the expected future returns on
the underlying securities or the dividend flows they produce financed by trade flows. These links
between expectations and positions lie at the heart of the model and are the focus of the empirical

analysis.

The rapid rise in the gross foreign asset and liability positions of many countries in recent decades
presents a challenge for anyone developing a model of international asset positions. In the case of the
U.S., gross assets and liabilities have grown much faster than exports, imports, GDP or estimates
of U.S. wealth. Gourinchas and Rey (2007b) accommodate this feature by focusing on the process
of international adjustment around slow-moving trends in the ratios of assets, liabilities, exports
and imports to wealth (under the assumption that the trends represent structural changes related
to trade and financial globalization). I adopt a fundamentally different approach. Instead of de-
trending the data, I adjust exports and imports by the addition of a common trend that maintains
the integrity of the consolidated budget constraint. These adjustments allow me to derive equations
for total foreign asset and liability positions from an accurate log-approximation to the consolidated
budget constraint. As a consequence, my model accommodates the prominent trends observed in

international data.

My empirical analysis of the U.S. data produces three sets of results. The first set concerns the
evolution of the U.S. foreign asset and liability positions. I find that the expectations of future trade
flows and returns identified by the model estimates account for approximately 97 percent of the
quarterly variations in the U.S. net external position between 1973:I and 2007:IV. Furthermore, the
estimates imply that revisions in the expected future return differential between foreign assets and
liabilities are the dominant driver of the U.S. external position, contributing more than 75 percent
to the sample variance in the baseline version of the model. These estimates of the valuation
component are roughly twice the size of those reported by Gourinchas and Rey (2007b). They
reflect the fact that the low-frequency swings in the U.S. external position are more closely related
to changes in expected return differentials than to changes in expected future trade flows. I also
find that expectations concerning future trade flows and returns had asymmetric affects on the

dynamics of gross foreign asset and liability positions. A rise in expected future export growth



induced the accumulation of liabilities, while a rise in expected future import growth produced a
fall in foreign asset holdings. Changes in expected future returns had similarly asymmetric effects:
higher expected returns on assets increased asset holdings, while higher expected returns on liabilities

lowered liability holdings.

My second set of results concerns capital flows. I find that changes in expected future return
differentials between foreign asset and liability portfolios are an empirically important driver of
U.S. net capital flows; indeed they are a good deal more important than changes in expected future
trade flows. At the same time, net capital flows have played a rather minor role as the driver of
changes in the U.S. external position; making a variance contribution of just 10 percent over a ten
year horizon. In contrast, gross capital flows are primarily driven by a common component that
reflects international capital deepening driven by the expected growth in average net income from
asset and liabilities relative to returns. Flows are also an important driver of gross position changes,

accounting for approximately 50 percent of their variance over a ten year horizon.

I also use the model estimates to evaluate the idea that the U.S. has enjoyed an “exorbitant-
privilege” from issuing a reserve currency and transforming world savings into risky capital. I find
that while the asymmetric composition of U.S. foreign asset and liability portfolios affected the
behavior of realized return differentials, it did not materially affect the long-horizon forecasts of
future returns that determine the valuation component. As a consequence, my results indicate that
the U.S. did not benefit significantly from the concentration of its asset holdings in equity and FDI
and its liabilities in debt. On the other hand, the U.S. did benefit from the return differentials on
equity and FDI. Persistent and predicable variations in these differentials are the main drivers of the
valuation component. I also find that the historical variations in the valuation component embedded
significant expectations concerning the future real depreciation of the dollar. In particular, much
of the marked deterioration in the U.S. external position between 1998 and 2003 appears to be
attributable to expectations of a future real dollar depreciation that was associated with higher

expected future return differentials on equity and FDI.

This paper is closely related to Gourinchas and Rey (2007b) in its focus on the link between a
country’s external position and forecasts of future trade flows and returns. However, I go beyond
their analysis in three key respects: First, the model I develop accommodates the trends in gross
asset and liability positions so I can examine the dynamics of total positions rather than their
cyclical components. Second, I examine the dynamics of both gross and net positions and their
associated capital flows. Third, I use the model to quantify how composition effects and variations
in the international value of dollar contribute to the U.S. exorbitant privilege via their implications

for the international solvency constraint.

My results are also related to a larger literature on international returns. Early papers in this
literature (Obstfeld and Rogoff, 2005; Lane and Milesi-Ferretti, 2005; Meissner and Taylor, 2006

and Gourinchas and Rey, 2007a) estimated that the return on U.S. foreign assets was on average



approximately 3 percent per year higher than the return on foreign liabilities. Subsequent papers
by Curcuru, Dvorak, and Warnock (2007) and Lane and Milesi-Ferretti (2009) argued that these
estimates were biased upward because of inaccuracies in data. The data on returns I use avoids this
bias and has similar sample properties to the returns used in Curcuru, Dvorak, and Warnock (2007)
and Forbes (2009). More importantly, I show that persistent variations in expected future return
differentials played a dominant role in the evolution of the U.S. external position even though average
return differentials are very small. In other words, the economic relevance of return differentials for
a country’s external position depends on the behavior expected future differentials conditioned on
real-time information, rather than on the size of unconditional expected return differentials. Finally,
my analysis concerning the drivers of capital flows relates to the large literature studying the effects
of capital controls (see, Magud, Reinhart, and Rogoff, 2011, for a recent survey). The distinctive
feature of the paper with respect to this literature is that I study the determinants of capital flows

in a dynamic, intertemporal setting.

The remainder of the paper is structured as follows: Section 2 describes the links between the
balance of payments accounts and the consolidated budget constraint that lies at the heart of the
model. Section 3 presents the model. I describe the data and model estimates in Section 4. Section
5 uses the model estimates to study the evolution of U.S. external positions and capital flows. The

source of the U.S. exorbitant privilege is studied in Section 6. Section 7 concludes.

2 International Assets, Liabilities, Returns and Trade Flows

I begin by establishing the links between the balance of payments accounts and the consolidated
budget constraint that governs the evolution of a country’s foreign asset and liability positions. I
then examine the role of expectations, capital gains and portfolio choices in the determination of
net foreign asset positions and capital flows. This analysis sets the stage for the development of the

model in Section 3.

2.1 The Balance of Payments and Consolidated Budget Constraint

Consider the accounting identity that links the change in foreign asset and liability holdings to the
balance of the payments. Let A;; and L;; denote domestic agents’ holdings of foreign asset j and
liability ¢ at the end of period t, respectively. Changes in the aggregate asset and liability holdings

during period t are related to the balance of payments accounts by

> PNAAj - PLALyy = CA+ KA, + EO,, (1)
J )

where A is the first-difference operator (i.e., AZ; = Z; — Z;), and the relative prices of asset j and

liability 7, measured relative to the domestic price level, are P]At and P/, respectively. The term



on the left-hand-side identifies the period—t net real capital flow. This flow is equal to the current
account balance, C' Ay, plus capital account transfers, K Ay, and the errors and omissions term, EOy,
from the balance of payments at the end of period ¢, all measured in real terms. The right-hand-side

of (1) may be further decomposed by writing the current account in terms of its main components:
CAt:%t—mt—l—UTtA—UTf—i—HQA—HQL, (2)

where X; — 9, denotes the difference between the real flows of exports X; and imports 9, (i.e. real
net exports) during period t; UT{* and UT} denote the real value of unilateral transfers (including
compensation of employees) that add to asset and liability holdings; while IY;* and IY}" identify

the real investment income from assets and liabilities held at the end of period t — 1.

We can derive an equation for the evolution of the country’s external position from (1) and (2) in
three steps. First, let FA, =3, P A and FLy = ), Pl L;y define the real value of foreign asset
and liability holdings at the end of period ¢t. Changes in the value of these holdings are given by

AFA; =Y PNAAj +Y APNAj 1 =Y PYNAA +FA 1) of k), (3a)
J J J J
AFL =Y PHALiy+Y APHLig1 =Y PYALiy+FLiy Y af Kk, (3b)

where a;it = PﬁtAN/FAt and aj, = Pz-ftLi,t/FAt are the shares of assets j and liabilities 7 in
the portfolios of assets and liabilities, with zj aj; = land ), a;p = 1. mit and /ﬁ’t are the
period—t real capital grain on asset j and loss on liability 7, equal to AP, /P, _; and AP}, /Pry 4,
respectively. Thus the change in real value of assets comprises the gross capital flow, > j PﬁtAAjyt,
and F'A;_; times the weighted average of capital gains on individual assets, > | j aj7t_1/i?7t. The gross
flow in liabilities, ), JDiftALi7t and F'L;_1 times the weighted average of capital losses on individual

liabilities, ), a,'7t_1/1§7t, similarly determine the change in the real value of foreign liabilities.

Next, we link the investment income, transfers and capital adjustments to assets and liabilities in
the form of “dividends”. In particular, the dividend rates, D;; and D;; for asset j and liability 4

identify the portion of these flows accruing to the holders of existing asset and liabilities such that

IY;A + U’I%A + KAA == Z DJA"tAj,tfl == FAt,1 Z amt,l)\?’t, and (4&)
J J

IV +UT} + KAy =) DiyLig1=FLi1 Y o1\, (4b)
i J

with A2, = D3,/P% | and Ay, = Dy, /Pl Here KA} and KAy denote the asset and liability
transfers in the capital account: i.e., KA; = KA} — KAy.



In the absence of transfers and adjustments, D;; and D;; would be determined by the cash flow
associated with each asset or liability. For example, in the case of a domestic coupon-paying bond
liability, D;; would be determined by the coupon rate. Similarly, if a long-term foreign bond is
held as a foreign asset, D;; would be determined by the bond’s coupon rate and the prevailing spot
exchange rate that translates coupon payments into domestic currency. Here the dividend rates are

also determined by how transfers and adjustments are accrued to individual assets and liabilities.
The final step combines equations (1) - (4) to give

AFA; = AFL; =%, — M+ > o, (N 4+ 55) FA1 =Y ok, (N + ki) FLiy + EO,,
J %

or, more compactly,

FAt —FLt == xt —mt—FRfAFAt_l —RgLFLt_l +EO,§ (5)

This is the country’s consolidated budget constraint. R; and Ry denote the gross real returns on

the portfolios of foreign assets and liabilities defined by

= Zaﬁt_leF-j} with 3-} = (1 + Ait + /ﬂ?;t) = (P} N+ D / 1 and (6a)
= Z a?,tflR?,]E with at = (1 + A?,t + "%L,t) = (P it T Dy )/ (6b)
i

Equation (5) shows that the evolution of a country’s foreign asset and liability position reflects
four sets of factors. First, decisions concerning international trade in goods and services add to the
value of net foreign assets, NFA; = F'A; — F L, insofar as they alter net exports, X; — 9%;. Second,
decisions concerning the composition of the asset and liabilities portfolios made in period t —1 (i.e.,
ajy 1 and aj, q), affect NFA via their impact on the returns on assets and liabilities realized
in period t. Third, variations in the dividends and prices of assets (liabilities) expressed in local
currency affect the returns on individual assets (liabilities) by changing dividend/price and capital
gains components, A}, and &7 ()\Lt and K t) Finally, variations in exchange rates may affect N F' A;

via their impact on net exports, foreign-currency denominated dividends and securities prices.

2.2 Trade Flows, Asset Pricing and Portfolio Choice

The consolidated budget constraint in (5) combines the effects of trade flows, asset-pricing and
portfolio choice into a single equation that governs the evolution of a country’s external position.

To appreciate the role of these factors, it proves informative to consider the link between a country’s



net foreign asset position and the history of its current account balances. For this purpose, I combine
(2) with (4) to write

CAy+ KA =%, — M+ > ah (N FA 1 — > aip 1A FLy.
7 7

Substituting this expression into (5) and simplifying the result with (6) produces

NFA, = ZCA +Z Y FA 1+Zm NFA,- 1+Z<s, (7)

— A A A L __ L L
where (; = KA; + EOy, Kk} = Zj aj, 1K, and Ky = > 1Ky -

Equation (7) shows that a country’s current net foreign asset position reflects the history of past
(real) current account balances, the cumulative effects of capital transfers, errors and omissions,
and the effects of past real capital gains and losses via k; and k; (the weighted averages of the
capital gains and losses on individual assets and liabilities, respectively). Notice that capital gains
and losses will contribute little to the current external position in countries with a history of small
net foreign asset positions and portfolio choices that make x2 — ki close to zero for s < ¢. If the
cumulative effects of capital transfers, errors and omissions are also small (as is often the case), the
current account can be rightly viewed as the dominant determinant of the external position in these

countries.

For other countries, the capital gains terms appear to have made a significant historical contribution
to the net foreign asset position. For example, in the U.S. case, NF A; has fallen much less than
the cumulation of past current account balances implying that the capital gains on foreign assets
have far outweighed the capital loss on foreign liabilities. As Figure 1 shows, these effects have been
particular significant since the early 1980’s. The figure plots the ratios of NFA; and ZZ:O CA;
relative to GDP between 1973:1 and 2007:1V, so the vertical distance between the plots represents
the cumulative contribution of net capital gains relative to GDP. These plots show the deterioration
in the U.S. external position between 1980 and 2002 was significantly cushioned by the cumulative
effects of capital gains, but since then the effects have become much larger. Indeed, all of the recent
improvement in the U.S. external position is attributable to capital gain effects, accounting for as
much as 41 per cent of GDP by the end of 2007.

While capital gains can be an historically important contributor to a country’s external position,

their presence does not imply that a country can run persistent current account deficits with im-

!This discussion ignores inaccuracies in the data, which are potentially quite important. For example, direct
estimates of the capital gains terms, x4 and k%, are unable to reconcile all the difference between N F A; and ZZ:O CAs,
see, e.g., Curcuru, Dvorak, and Warnock (2007), Lane and Milesi-Ferretti (2009), and Gohrband and Howell (2010).
This backward-looking perspective on the net foreign asset position depends on how returns are split between capital
gains and yields. Below I take a forward-looking perspective on the determination of the net foreign asset position
that depends on expected future returns. Also, in a similar vein, Hausmann et al. (2006) argue that the positive
income balance on U.S. net asset holdings is indicative of mis-measurement in the U.S. net asset position.



Figure 1: Alternative Measures of the U.S. External Position
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punity. Ultimately, the requirements of international solvency place limits on the contributions
capital gains and trade flows can make to the evolution of a country’s external position. To identify

these limits, I re-arranging equation (5) and iterate forward to give

NFAy ==Y D} [Xeyi — Moy + (R — REL)FAia) — lim D, (FLiyi — FAu),  (8)
=1

. ¥ FL g :
where D;1; = szlRtﬂ. is the discount rate.

The first term on the right-hand-side of (8) is the present value of net exports and the excess
returns on foreign assets. The second term identifies the present value of the future international
indebtedness as the horizon rises without limit. This term must be equal to zero when international
investors are unwilling to engage in Ponzi-schemes. For example, if lim; o, D Jrlz(F Liyi—FAi) >
0, current indebtedness exceeds the value of the resources available for domestic residents to pay off
their international debt in the future so the country would have to borrow ever larger amounts to
avoid defaulting. Clearly, foreign investors would never consent to such a Ponzi scheme because it
amounts to providing domestic residents with free resources. Alternatively, if lim; o D, +11(F Ly —

FA;y;) <0 domestic investors would be consenting to an analogous Ponzi-scheme.

Imposing the no-Ponzi condition and taking expectations conditional on period-¢ information €,
that includes the value of NF A, (8) becomes

NFA; = K, Z :Dt_—&-li [Xivi — M + (R — Ry F Aol (9)
i1



Thus, in a world without international Ponzi-schemes, a country’s current external position is limited
by expectations about the future paths of exports, imports, and the returns of foreign assets and
liabilities. More specifically, (9) implies that any fall in a country’s net foreign asset position must
be accompanied by expectations of higher future net exports, higher excess returns and/or a lower

discount rates ©;;.

Equations (7) and (9) provide complimentary perspectives on the evolution of a country’s external
position. (9) shows how the value of foreign assets and liabilities at a point in time embed ex-
pectations about future trade flows and returns. As these expectations change through time the
corresponding changes in INF A; are apportioned between capital gains and loss and the net real
capital flows recorded in the balance of payments accounts. Equation (7) simply cumulates the
resulting accounting entries together with the gains and losses. For example, the rise in NF' A;
for the U.S. after 2004 shown in Figure 1 must have been accompanied by some combination of
greater pessimism regarding future net exports, lower excess returns, and/or higher discount rates

that accrued in the form of significant net capital gains on existing asset and liability positions.

Capital gains and losses also contribute to capital flows. Equation (3) implies that the change in

the net foreign asset position can be written as
ANFAt = FLWt + H?FAt_l - KJII;FLt_l,

where FLW; = > G PNAA L — > P4AL;;. Combing this expression with (9) produces the follow-

ing equation for net capital flows during period t:
FLWt :NFAt—{(1+HtA)FAt_1 — (1+I€II;)FL,5_1} (10)

Here capital flows are determined by the difference between the desired value for N F A; consistent
with current expectations, and the net value of pre-existing foreign asset and liability positions

(incorporating capital gains and losses).

As a matter of accounting, equation (1) implies that FLW; = CA; + KA; + EOy, so for most
countries net capital flows simply mirror the current account balance (because KA, + FO; = 0).
In contrast, (10) links capital flows to expected future trade flows, returns, and portfolio choices.
To illustrate the usefulness of this perspective, suppose the economy is hit by a shock that leads to
a downward revision in forecasts of future net exports, but has no effect on future returns. Under
these circumstances, equation (9) implies that there must be a rise in NF'A;, but the effect on the
net capital flow could be in either direction. If, for example, the shock produces no capital gains
or losses on prior asset and liability holdings, xk} = ki = 0 so FLW; = ANFA; and the shock
will induce a positive net capital flow. In this case, capital flows move in a manner consistent
with intertemporal smoothing (i.e., the current account moves into surplus as agents anticipate

future deficits). Alternatively, the shock may induce sizable gains and/or loss on existing asset



-10-

and liability positions so that x; F'As—1 > sy F'L;_1. Under these circumstances the net capital flow

could be negative, a result inconsistent with intertemporal smoothing.

Equation (10) also allows us to identify the effects of international portfolio allocations on capital
flows. For example, suppose the economy is hit by a shock that raises the expected future excess
return on a particular security, say the equity on firms in one sector of the economy. If foreign
investors have access to the domestic equity market and are expected to hold some of these securities
in the future, the expected future return on foreign liabilities Ry}, will rise; and, ceteris paribus,
so too will NF A;. Once again, the effect on net capital flows depends on foreign investors existing
positions and the response of current equity prices. If the news induces a fall in current equity
prices (as one would expect), but foreign investors currently hold none of the equities, kyF Li_;
(and K} FA;_1) are zero so there are no offsetting capital gains or losses on foreign assets and
liabilities. In this case the rise in N F'A; produces a capital inflow. Alternatively, if foreign investors
already hold large positions in the equities, the capital loss they suffer represents a gain to domestic
agents because it lowers the value of existing foreign liabilities. In this case xkyF'L;_; is negative, so
there will only be a capital inflow if the rise in NFA; dominates (i.e., if ANFA; + kfFL,_1 > 0).
Thus, the response of capital flows to news concerning future returns depends on expected future

holdings, returns and realized capital gains/losses on existing holdings.

To summarize, equations (9) and (10) provide perspectives on the determination of a country’s
external position and net capital flows that emphasize the role of expectations and portfolio choices.

These perspectives form the basis for the model of capital flows developed in the next section.

3 A Model of Capital Flow Dynamics

This section presents a model of international positions and capital flows that incorporates trade
flows, portfolio choice and the capital gains and losses on foreign assets and liability positions. The
model is developed from a log-linear approximation of the country’s consolidated budget constraint
in equation (5) and a no-Ponzi condition. It produces present value expressions for the country’s
asset and liability positions, like equation (9), but without the nonlinearities involving future returns,
net exports and foreign assets. I combine these expressions with forecasts from a VAR to model the

dynamics of external positions and capital flows.

3.1 Approximating the Consolidated Budget Constraint

I approximate the country’s consolidated budget constraint in equation (5) in several steps: First,

notice that (5) can also be written as

FA, —FLy =X —9] — R/*"FLi_1 + R*"FA;_1, (11)



-11-

with Xf = X; + T, and M} = M; + T;, where T; denotes a common trend.? Clearly, adding a
common trend to exports and imports has no effect on the consolidated budget constraint because
exports and imports only enter as net exports, X; — 9. It does, however, allow me to use ratios

involving adjusted exports and imports, X} and 9}, as approximation points in the steps below.?

The next step is to rewrite (11) as
far =ri* 4+ fa—1 +1In (1 —exp(m; — ™ — fa—1) + Rt) , (12)

where R, = (FL; + Xf — R{"FLy_1) /R{*F A;_1. Here lowercase letters denote natural logs of their
uppercase counterparts, e.g., fa; = In F'A;. I now take a first-order Taylor approximation to the last
term term on the right-hand-side of (12) around the point where #; = 0 and 1 — (9} /R{*FA;—1) =
p € (0,1). This produces

far =1+ far—y —l;pp(mt*—rtm—fat—l)%-%?}fﬁ-k, (13)

where k = In (p) + 1%’) In(1 — p).

In the second step I approximate the dynamics of foreign liabilities. For this purpose, I rewrite the

definition of R; as

exp (fly —r{* = far—1) = (1 —exp(ay — " — far—1)) exp (" — " + fliy — far—1) + Ry,
and take logs:

fli —r® — far1 =In{(1 — exp(zy — r;* — fay—1)) exp (r;" — ri* + fli—1 — far—1) + R} .

I then take another first-order Taylor approximation to the term on the right-hand-side around
the point where 1 — (X;/R;*"FL;_1) = p, B = 0 and R{*FA;_1/R{*FL;_; = 1. After some
simplification, this produces

Fle =75+ flooy = 2(af — " — floa) + 3R+ K (14)

In the final step I combine (13) and (14) to eliminate R;. For this purpose, it is useful to introduce
two new variables: nfa; = fa; — fl;, and ™ = r{* —rj~. Recall that F'A; and F'L; denote the real
value of foreign assets and liabilities at the the end of period ¢, while Rf* and R;" are the returns
on the asset and liability portfolios between the start of periods ¢ — 1 and ¢. Thus, nfa; denotes
the log ratio of foreign assets to liabilities at the at the end of period ¢, and 7™ denotes the log

excess return on assets over liabilities between start of periods t — 1 and ¢. Combining (13) and (14)

2T will ignore the “errors and omissions” term EO; for the sake of clarity. Non-zero values for EO; in actual data
will contribute to the approximation error, see Figure 3 below.
3Hereafter I drop the term “adjusted” when it is clear that I'm referring to X; and 99t} rather than X; and 9.
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to eliminate R; produces

nfar= L™+ nfar) + 22 (a7 —mp). (15)

Equation (15) approximates the joint dynamics of foreign assets, liabilities, returns and adjusted
exports and imports consistent with the consolidated budget constraint in (11) around the point
where M} /R*FA;,1 = X;/R{"FL;i_1 =1—p, R =0 and RP*FA;_1 = R[*FL;_. It is easy to
check that this point is where the country is in externally balanced position with net exports equal

to zero and the value of foreign assets is equal to the value of foreign liabilities.

Equation (15) differs in an important way from the approximation derived by Gourinchas and Rey
(2007b). They start from the consolidated budget constraint in (5) but assume that asset and
liability holdings, returns, exports and imports all comprise cyclical and trend components. They
then derive an approximation to the dynamics in (5) around a deterministic trend path where
solvency is satisfied. More specifically, let €}, €y, € and €' denote the log deviations of assets,
liabilities, exports and imports from trend, respectively. Gourinchas and Rey’s approximation can
be written as

nfaf = Snfafy +780) + S2na, (16)

with ¢ € (0,1), where nz{ = pXef — pMel and nfaf = pter | — pler_; for positive constants pt.
Here rf, | is proportional to the log deviation of returns on net foreign assets; it increases with the

return on foreign assets and decreases with the return on foreign liabilities.

Clearly, approximation in (16) has a similar form to (15), but it applies to the cyclical components
of exports, imports and the foreign asset and liability positions rather than the trade flows and
positions themselves. This distinction is of little importance when the trends in the trade flows and
positions are small, but if the variations are large and persistent, de-trending may remove much of
the variation in the data. In such cases, focusing on (estimates of) the cyclical components can only
provide an incomplete picture of the factors affecting a country’s external position and capital flows.
In contrast, (15) can be used to analyze the complete external position and capital flows for any
country once we add a common trend to exports and imports. As we shall see, these adjustments

are straightforward in the U.S. case.

3.2 Net Positions and Capital Flows

I now combine the approximation in (15) with a no-Ponzi condition to derive equations for a
country’s net external position and capital flows. For this purpose, it proves useful to define some
new variables. Let fay;_1 = r* + fa;—1 and fly;_y = " + fl;—1 denote the value of asset and

liabilities at the beginning of period t.* Further, let nz} = 2} —m} and xp; = Jagi—1— flyg—1 +naxy

41 use the t|t — 1 subscript to indicate that these are positions chosen in period ¢ — 1 valued at period—t prices.
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so that (15) can be rewritten as
xpy =} + Anaf + %xpt,l. (17)

I use zp; as my measure of a country’s current net external position. It combines the log ratio of U.S.
assets to liabilities at the beginning of period t, with ratio of exports to imports during the period.
The external position deteriorates when there is a fall in the log ratio of exports to imports, or a
fall in the value of foreign assets relative to liabilities, or some combination of the two. Hereafter, I

will refer to nxj as simply “net exports”.

I now use (17) to derive a simple present value equation for the external position. First, I rewrite
the equation as

TPy = —pr?j‘? — pAn:ct+1 + pTPti1.

Recall that the linearization parameter, p, takes a value between zero and one. Next, I iterate
forward and take expectations conditioned on agents’ period—t information, which includes the

value of xp;. This produces
o
wpr == pEfrif} + Anaiy] + lim Eiplapr,
i=1

where [E; denotes expectations conditioned on agents’ period—t¢ information. Notice that
lim; 0 Etpia:pt+i < 0 if the country is expected to simply issue more liabilities in the future to
avoid defaulting on its existing international obligations. Similarly, lim;_ .o E¢p’apss; > 0 when the
country’s trading partners are expected to run an analogous Ponzi scheme. I impose the no-Ponzi

condition lim;_, o Etpixptﬂ = 0 to obtain
xpr = xpit+aptt, (18)

(o] o0
with opit = —E, Z piEtAn:cfH and rpt = —E, Z plrﬁ?
i=1 i=1

Equation (18) relates a country’s current external position to expectations concerning the future
returns on foreign assets, foreign liabilities and the future growth in net exports. Importantly it em-
beds the central feature of the forward-looking equation for N F'A; in (9) without the nonlinearities
involving returns, discount rates and future foreign asset holdings. I will refer to zp;® and xp;*" as

the trade and valuation components of the external position.

By definition, the net capital flow during period ¢ is equal to the difference between the net value
of foreign asset holdings at the end of period ¢ and their net value at the start of the period:
FLW,; = Zj PYMAAG, — > PHAL;p. To identify the capital flows consistent with (18), T work
with an analogous definition based on log ratios. Specifically, I define the gross log asset (liability)
flow during period t as the log ratio of the end-of-period value of asset (liability) holdings to the



-14-

value of beginning-of-period holdings:

flwg® = far — fat|t—1 and flwg = fly — flt\t—l-

Notice that positive values for flw;* and flw;™ indicate the accumulation of assets and liabilities,
respectively. Further, I identify the period—t net log capital flow as the growth differential between

foreign assets and liabilities, flw; = flw» — flw}™. Combining this definition with (15) produces

1-— 1— 1—
flwt = ’ p(T?FA + nfat_l) + pngj: = pxpt.
So substituting for xp; from (18) gives
e .
flw,=—(1—=p) > p T Byfr}s + Anafy]. (19)
i=1

Equation (19) identifies the period—t net capital flow necessary to keep the value of foreign assets
and liabilities at the levels consistent with international solvency. For intuition, suppose that a
country enjoys a positive external position because net exports are expected to fall in the future
E;Anxf, ; <0 (see equation 18). Under these circumstances, flw, must also be positive because the
country needs to accumulate foreign assets more quickly than foreign liabilities in anticipation of
the time when they must be sold to finance future trade deficits. Alternatively, if xp; > 0 because
expected future return on foreign assets are less than those on liabilities (i.e., E;rif3 < 0), the
country needs to accumulate foreign assets more quickly in anticipation of lower asset and higher
liability prices that would otherwise erode the relative value of its future asset and liability positions

to the point of insolvency.

3.3 Gross Positions and Capital Flows

Equation (15) can also be used to derive expressions for the value of gross foreign asset and liability
positions and their associated capital flows. First, I use the definition in (6a) to write the return
on foreign assets as Rj* = (FA; +Y;™)/FA;_1, where Y™ = 3 .(Aj—1Dj, — PjAA;;). Recall that
Dg‘t is the dividend rate for asset j, so Ajt,lD;-*t — PjAAj; identifies the difference between the
dividend stream and the cost of acquiring a larger position in asset j. Y™ therefore represents the
net income from all foreign assets during period ¢t. To relate net income to the log return on foreign
assets, I take a first-order log approximation to the return around the point where Y;** = 9t} . This
produces

rit = pfag — fag1 + (1 — p)y;™ — pk, (20)

where k = In(p) + 1;,0’) In(1 — p).
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Next, let 6; = fl;;—1 — xj denote the log ratio of the value of foreign liabilities at the start of

period t to exports during period ¢. Combining this definition with (15) and (20) produces

0i" = poyyy + p (Axyy — i) + (1= p) (¥ —mf) — pk.

Ultimately, in the absence of Ponzi schemes, there must be an upper limit on the value of a country’s
foreign liabilities relative to its exports, so lim;_,oo Eip 5t V145 = 0. Tterating forward and applying

this no-Ponzi condition gives

00 oo
5 =B > pAw s — )+ (L= B P (i — i) — £, (21)
i=1 =0

Equation (21) shows how the country’s consolidated budget constraint relates the value of foreign
liabilities at the start of period ¢ to current exports, expectations of future export growth, liability
returns, and the net asset income to import ratio, y;y; — my, ;. For intuition, its useful to think
of exports as a dividend payments made to the holders of the country’s foreign liabilities. Under
this interpretation, the left-hand-side of (21) is simply the log price-to-dividend ratio for foreign
liabilities. As in standard asset-pricing, this ratio depends positively on expected future dividend
growth and negatively on expected future returns, as shown by the first term on the right-hand-side
(see, e.g., Campbell and Shiller, 1987). The last term on the right-hand-side accounts of the effects
of foreign asset accumulation. Specifically, if E;(y;}; — my,;) > 0, expected future asset income
will be available to pay for imports and reduce foreign liabilities. Ceteris paribus, this improves the
country’s future external position, so the current value of foreign liabilities rises relative to exports

consistent with the international solvency constraint in (18).

The gross asset position is identify analogously. Let 6;* = fay;_1 — mj denote the log ratio of

foreign assets to imports. By definition, zp; = 0;* — 6;*" so (18) and (21) imply that
oo [e.o]
, , .
o =Ey Z plAm L —ri] + (1= p)Es Z P'lYits — Tiga] — pra (22)
i=1 1=0

where yi" = y* + x7 — m] is the net income paid to foreign creditors. The intuition behind (22)
is analogous to that of equation (21) except that imports now play the role of dividends for foreign

assets.

Finally, I identify gross capital flows from the gross positions and net income flows. Specifically,
combining (15) and (21) with the definitions of flw®, flw{"®, 6;* and 6} produces

flwft = PP ) 4 e (o) — ), (23a)

flwit = L6 = 0™) + L (my — yp), (23b)
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where 6" and 6™ are the steady state values of 6 and d;* (equal to —pk/(1 — p)), respectively.
These equations have the intuitive implication that a county accumulates a larger asset and liability
position in response to an increase in the (desired) price-to-dividend ratios. Gross asset flows also
reflect “excess export earnings” represented by x;y —y;™ , while gross liability flows respond to “excess
import costs” represented by mj —y;*. Of course, these two expressions also imply that the dynamics

of net flows flw; = flw® — flw{" are consistent with (19).

3.4 Equilibrium Positions and Capital Flows

The equations for the net and gross positions and capital flows derived above represent the implica-
tions of a country’s consolidated budget constraint and no-Ponzi conditions. As such, they identify
the proximate determinants of the external position and capital flows in the form of expectations
concerning future trade flows and returns, rather than a full-blown model where these expectations
are themselves determined as part of the equilibrium. In this paper I use a VAR to identify the ex-
pectations that are the proximate drivers of the external position and capital flows. This approach,
inspired by the work of Campbell and Shiller (1987), avoids the complexity of developing a model
that adequately represents the complex array of financial instruments used as foreign assets and
liabilities by many countries.”?
Let €, denote a subset of agents information at ¢ that comprises the history of returns on assets
and liabilities, export and import growth and the external positions available to the researcher: i.e.
O = {2, rit, Axy_y, Amy_;, 07,07 }iso. By the law of iterated expectations, E[E,Anz}, ,;|Q4] =
E[Anz}, ;| and E[E, Q] = E[r{3(€] for all i > 0. Thus, taking expectations conditional on
; on both sides of (18) produces

Elzp:|] = Z PE[rE 4+ Anai Q).

Since xp; = 0;* — 6y~ € (O, the expectation on the left-hand-side is simply equal to zp;, so the

expression above becomes

o
oo = = 3" PRI + Anaf |0 (24

Unlike (18), this equation relates the external position to forecasts for future returns and net export
growth that are conditioned on a subset of agents’ information, €2;. It may seem strange that

any additional information available to agents at the time has no effect on xp;. Surely they have

SRecall that r* and rf* are the log returns on portfolio of foreign assets and liabilities, so a full-blown DSGE
model would need to identify the portfolio choices embedded in these returns. While recent papers by Evans and
Hnatkovska (2005 & 2007), Hnatkovska (2010), Tille and Wincoop (2010), Devereux and Sutherland (2010) and
others begin the development of such DSGE models, they have not reached the point where they can be part of an
estimable structural model for external positions and capital flows.
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information that is useful for forecasting future changes in returns that is not available to the
researcher. However, {); is not just any subset of agents’ information. Because ); contains the

elements that comprise current and past values of zp; as well as the history of returns and the

NFA
t+i

Anzf, ;] for i > 0. For example, if agents have information that leads them to forecast higher growth

growth in net exports, it effectively contains all the information agents are using to calculate E;[r

in net exports twenty quarters ahead than they would based on their observations of {Anx}_,,
r ™ }i>0, this information will be reflected in a lower value for zp;. Any information set containing
{072, 0705, Anay_;, v} }iso will therefore capture this extra information affecting Eq[r}{} +Anzx},].
In short, we are using equation (24) to construct a particular subset of agents’ information for which

the implications of the present value model for the external position remain valid.

Following Campbell and Shiller (1987), we can use (24) to derive restrictions on the joint dynamics of
the external position, net exports, and the return differential. First, I compute E[r{f} + Anxy;[€]
for i > 0 from a VAR. Let the vector z; = [ r™ rI* Az} Am} o™ 6" | follow a k'th. order
VAR:

Zt = 012t—1 + a22¢—2 + ....a 2k + U,

where a; are matrices of coefficients from each of the VAR equations, and u; is a vector of mean-zero

shocks. To compute E[r{f3 + Anx;1;/Q;], the VAR is written in companion form:

Zt ai - e ag Zt—1 Uyt
1 0
= + ,
| At—k+1 | I 0 | At—k | 0
or, more compactly,
Zy = AZy 1+ Us. (25)

Multi-period forecasts are easily computed from (25) as E[Z;.;|Z;] = A'Z;, where A* denotes i

multiplications of the A matrix.

Next, consider the implications of equation (24) for the dynamics of Z;. Let the vectors
w=[1 -1 0 --- 0], me=[0 01 =1 0 --- 0] and tagp=[0 -+ 1 —1]

select ™, Anz; and xp; from Z;. I can now compute the multi-period forecasts of net export
growth and the return differential as E[r}7 Q] = ¢, A'Z; and E[Anze]Q] = 152A Z; for all i > 0.
Substituting these forecasts into (24) produces®

oo
tapZt = Pt = — (1 + tng) ZpiAiZt = —(1y + tnz) pA(I — pA) 1 Z;.
=1

In deriving the equation I have implicitly assumed that the eigenvalues of pA are less than one in absolute value.
Since 1 > p > 0, this condition is satisfied if z; follows a covariance stationary time series process.
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This equation must hold for all possible values of the Z; vector, so the companion matrix A from
the VAR must satisfy

tap = — (1 + 1z ) pA(I — pA) L. (26)

Equation (26) contains a set of restrictions on the VAR coefficients in (25) that represent constraints
on the joint dynamics of ri™, Anxj, and xp;. They can be empirically examined for particular
values of p by computing a nonlinear Wald test from estimates of the A matrix computed from
OLS estimates of the VAR equations. This is really a test of a joint null hypothesis. In addition
to the present value relation in (24) we are also testing the assumption that forecasts of future
returns and net export growth can be computed from the VAR as (2 + 2,,,)A*Z;. This is not an
innocuous assumption. Even if the dynamics of z; can be represented by a k’'th. order VAR, these

forecasts only represent the best forecasts of ry[%

+ Anxy,; that can be computed using linear
combinations of the variables in Z;. It is possible that forecasts based on both linear and nonlinear
combination of the variables in Z; have a lower mean squared forecast error. If this is the case,
E[ryf* + Anzy,;|%] # (4 + 1n2)A'Z; and the restrictions in (26) will not hold true even if the

present value relation in (24) is valid.

The VAR can also be used to study gross foreign asset and liability positions. In particular since

d7" is an element in €, we can rewrite (21) as

o0 [e.9]
o = 3 PEIAT — iU + (L= B S PE - mil0] - ok (27)
i=1 =0
Notice that the first term on the right-hand-side can be computed from the VAR, so we can examine
the extent to which variations in the gross liability position reflect changes in exports and the
present value of future export growth and returns. The one catch here is that agents’ forecasts for
Az ; —riy; may differ from E[Azy ; — 77}, |€%] even though 6" € ;. The reason is that 6; may
contain agents’ private information concerning y;%; — mjy,; as well as Az}, ;, — ri}; so the history of
¢" is not necessarily sufficient for capturing all their private information in E¢[Ax}, ; — r/%;]. For
this reason, I examine the robustness of the estimates for E[Axy,; — 77};|€%] to alternative VAR

specifications.

Finally, recall that the period—t net capital flow is related to the external position by flw; = 1;pp:cpt,

so taking conditional expectations on both sides of (19) produces
e .
flw, = —(1— p) S P B[ + Anaf, o). (28)
i=1

This equation provides the basis for studying the drivers of net capital flows using the VAR estimates.
The drivers of gross asset and liability flows can also be examined with the VAR using (23) with
(27) and (28).
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4 Data and Estimation

I use the model to study the U.S. external position and capital flows in quarterly data between
1973:1 and 2007:1V. I exclude data from 2008 onwards to avoid confounding the effects of the world
financial crisis with normal conditions in world trade and financial markets. This section first
describes the data and discusses how I estimate the common trend in exports and imports that is
used in my approximation of the consolidated budget constraint. I then present summary statistics
and the VAR estimates.

4.1 Data

I use an extended version of the data used by Gourinchas and Rey (2007b). They computed
the market values for four categories of U.S. foreign asset and liabilities: equity, foreign direct
investment (FDI), debt and other, by combining data on international positions with information
on the capital gains and losses. I extend their data to 2007:IV following the detailed procedures
described in Gourinchas and Rey (2005).

In brief, the positions of asset j and liability ¢ are updated according to
FAj=FA;; 1+ Flow;; + Disj s, and FL;y = FL;3_1 + Flow; s + Dis; 4,

where: F'A;; and F'L;; denote the positions at the end of period ¢; Flow;; and Flow;; denote the
period-t flows that enter the balance of payments; while Dis;; and Dis;; are the discontinuities
reflecting a market valuation adjustment between the end of periods ¢t — 1 and ¢. When data on the
discontinuities is not directly available, they are computed from the capital gains on the individual
securities that comprise the foreign asset or liability category. In the final quarter of each year Dis;;
and Dis;; are adjusted so that F'A;; and FL;; map into the International Investment Position
(IIP) data reported by the Bureau of Economic Analysis (BEA). Below I use time series of the U.S.
aggregate foreign asset and liability positions, FFA; = ) jFAjrand FL = >, FL;y, as well as the

four categories of assets and liabilities.

The returns on the asset and liability categories, R;’} and RZ-F7 %, are computed from the portfolio
weighted average of the returns on the individual assets that comprise each category. The portfolio
shares for the underlying securities come from U.S.Treasury reports on U.S. holdings of foreign
securities and foreign portfolio holdings of U.S. securities. These shares are also used to compute
the capital gains on foreign asset and liability categories when needed. The returns on the aggregate
foreign asset and liability positions are calculated as Ry = ), a?’tflR}i’; and Ry = ) a7, Ry
where ozit =FAj;/FA; and oz;“’t = FL;;/FL;. All positions and returns are computed in constant

U.S. dollars.”

It is worth emphasizing that this method for computing returns differs from the one used by early papers in the
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In addition to the time series on positions and returns, I use data on U.S. exports and imports
(in constant U.S. dollars) from the BEA to construct the variables in the VAR. I also make use
of five additional variables: The U.S. real interest rate, r; (computed as the difference between
the 3-month T-bill rate and realized inflation); the growth in real U.S. GDP, Ay;; the growth in
the U.S. debt-to-GDP ratio, Ady; the spread between the real yield on 10 year-U.S. government
bonds and 3-month T-bills, Vry; and the quarterly real depreciation rate for the dollar against a

trade-weighted index of foreign currencies, Ae;, as computed by the Federal Reserve Board.

4.2 Adjusting Trade Flows

In U.S. data the upward trend in gross foreign asset and liability positions is considerably higher
than the trend in real exports and imports. This can be clearly seen in panel A of Figure 2 which
plots the logs of foreign assets, liabilities, exports and imports. Over this sample period assets and
liabilities grow at an average annual rate of 9.2% while exports and imports grow at just 4.4%.
Clearly, equations (13) and (14) would provide poor approximations to the dynamics of U.S. assets
and liabilities if were to use the log exports and imports, x; and my, rather than their counterparts
adjusted with a common trend, i.e. zj = In(X; + 7;) and m; = In(M; + T;).

I adjust exports and imports by estimating 7; as a deterministic time-trend. Specifically, I estimate

70 and 71 from
fagi—1 = In(My + exp{ro + 71t}) + e and flyje—1 = In(Xy + exp{m0 + 71t}) + €,

by nonlinear least squares. Adjusted exports and imports are then computed as the fitted values:
iLe., my = In(X; + exp{7p + 71t}) and z; = In(X; + exp{7o + 71t}), where 7; are the estimated
coefficients. Panel B of Figure 2 shows the effects of these adjustments. The solid lines plot the
log ratios of unadjusted exports and imports to liabilities and assets, m; — fay;—1 and x¢ — fly;—1,
computed from the series in panel A, while the dashed lines plot the adjusted ratios, m; — fay;_
and xj — fl;_;. Clearly, adjusting exports and imports in this manner makes the U.S. data much

more conformable to the assumptions I made in approximating the consolidated budget constraint.

Figure 3 shows how these adjustments to exports and imports allows the approximation for the
consolidated budget constraint in (17) to accurately track the dynamics of the U.S. external position.
Here I plot xp; and the difference between the actual and implied values for xp; from (17): & =
xpr — ri™ — Anxf — %xpt_l. This error contains the approximation errors from (13) and (14) and
measurement errors in the underlying data. Figure 3 plots & using a value for p of 0.989 (discussed
below). The visual evidence in the plots clearly shows that there is little difference between the

actual and implied values for xp;. More precisely, the sample variance of & is only 0.3 per cent of

literature (e.g., Lane and Milesi-Ferretti, 2005; Gourinchas and Rey, 2007a and Meissner and Taylor, 2006) based on
the IIP data. Curcuru, Dvorak, and Warnock (2007) and Lane and Milesi-Ferretti (2009) argue that inaccuracies in
these data lead to upwardly biased estimates of returns.
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Figure 3: Approximation Accuracy
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Key: U.S. External Position zp; -red, and approximation error &; -black.

the sample variance of the actual xp; series. By this metric, the approximate dynamics for the U.S.

external position in (17) are highly accurate.

4.3 Sample Statistics

Table 1 presents summary statistics for the data used in my analysis. The sample runs for 1973:1
to 2007:1IV and all variables are computed at a quarterly frequency. The first six rows of the table
report summary statistics for the variables included in the VAR. As one would expect, there is little

serial correlation in the log real returns on assets and liabilities, r*

and r{", or in the growth or
exports and imports, Az} and Am;. In contrast, the sample autocorrelations for the log ratios
of assets to imports and liabilities to exports, d;* and 67", decline quite slowly. Rows (vii) - (ix)
report statistics for the three variables that appear in present value expression determining the
U.S. external position (equation 18). Notice that the autocorrelations in my measure of the U.S.
external position, xp;, decline quite slowly, a finding consistent with the visual evidence in Figure
3. Nevertheless, I interpret these statistics to mean that xp, follows a covariance stationary process
with a good deal of persistence. Both the return differential and the growth in net exports display
little autocorrelation. The lower panel of Table 1 reports sample statistics for the ancillary variables

I use to test robustness: the U.S. real interest rate, r4; the growth in GDP, Ay,; the real depreciation



-23-

Table 1: Summary Statistics

Variable Mean Std. Autocorrelations at lags
Dev.

1 4 8 12
(i) rit 3.578 13.494 0.072 0.115 0.144 -0.041
(ii) ri* 3.259 11.101 0.155 0.135 0.122 -0.011
(iii) Az 9.509 10.805 0.384 0.103 -0.096 -0.077
(iv) Amy 10.423 13.230 0.355 -0.192 -0.042 -0.049
(v) o -0.071 0.178 0.921 0.705 0.677 0.498
(vi) of" 0.071 0.201 0.979 0.867 0.718 0.561
(vil)  xpy -0.142 0.333 0.980 0.906 0.801 0.655
(viii)  rf™ 0.318 8.485 0.205 0.115 0.115 -0.139
(ix) Anzyf -0.913 12.942 0.170 -0.018 -0.020 -0.005
x) 1.800 2525 0812 0557 0318  0.225
(xi) Aey -0.568 13.526 0.108 0.120 -0.046 -0.028
(xii) Ay 0.007 0.008 0.287 0.047 -0.209 -0.253
(xiii)  Ady 0.004 0.011 0.885 0.540 0.210 0.175
(xiv)  Vry 0.396 0.329 0.872 0.430 0.020 -0.320

Notes: Rows (i) - (iv) report sample statistics for the log return on foreign assets, ri"; the log
return on foreign liabilities, r;"; the growth in exports Azx;, and the growth in imports Amj,
all multiplied by 400. Rows (v) and (vi) report statistics for the log ratios 6" = fay;—1 — m;
and 0;" = flys—1 — i where fa,—1 and fl,,—; are the log values of foreign asset and liability
positions at the start of period ¢. The remaining rows of the table report statistics on: the net

external position, zp;; the return differential, ry™

x 400; the growth in net exportsAnz; x 400;
the real interest rate r:x400; the real dollar depreciation rate, Ae; x 400; the growth in U.S.
GDP, Ay; the growth in the U.S. government debt-to-GDP ratio, Ad; x 400, and the spread
between the yield on 10-year U.S. government bonds and 3-month T-bills, Vr; x 400. All series

are sampled at the quarterly frequency and span 1973:1 to 2007:IV.

rate for the dollar, Ag;; the growth in the debt-to-GDP ratio, Ady; and the yield spread, Vry. All

of these series appear covariance stationary.

Table 2 compares the the behavior of U.S. foreign asset returns, liability returns and their compo-
nents across the whole sample period and two sub-samples. Panels A and B shows statistics for the
log excess returns on assets and liabilities computed as 7,7 — 74 and ;" — ¢, where 7, 7 and 7} "
denote the log return on asset j and liability ¢, respectively, and r; is the log U.S. real interest rate.
Panels C and D report statistics for the return differential between assets and liabilities, 7, 7 — 7, 7,
and the log real interest rate. The table also reports the average share of each asset and liability

category and the Sharpe ratio, computed as the sample average of gross excess returns, R} — Ry, divided
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by their sample standard deviation.

Several features of Table 2 stand out. First, there are significant differences between the average
excess returns on foreign assets and liabilities across different sample periods and across different
categories. Average excess returns on assets were positive and rose between the first and second
halves of the sample, except in the case of equity. These changes were reflected in higher Sharpe
ratios. The excess returns on liabilities show a similar pattern. Second, Panel C shows that while the
log return differential between assets and liabilities is on average just 32 basis points (on an annual
basis), there are significant differences in the average differential through time and across categories.
In particular, the average differential computed from the entire asset and liability portfolios more
than doubled between the first and second sub-samples. Furthermore there is a large change in the
differential for equities, moving from an average of 1.71% p.a. before 1990 to an average of -2.11%
p.a. thereafter. The third feature concerns the composition of the asset and liability portfolios.
On average, FDI accounted for a larger share of assets than liabilities, while debt comprised a far
smaller share of assets than liabilities. However, these differences masked sizable changes in the
composition of the portfolios over the sample. Of particular note is the fact that equities grew as a

share of assets while FDI grew as a share of liabilities.

Further evidence on the changing composition of the asset and liability portfolios is provided by
Figure 4. Here I plot the difference between the asset share and liability share for each category
(i.e., Equity, FDI, and Debt) over the sample period. Thus positive values for each plotted variable
indicate that the category represents a larger share of assets than liabilities. Figure 4 shows that
equity has moved from an underweighted to overweighted share in assets relative to liabilities over
the sample period; the difference in shares moves from approximately -0.1 to 0.1. At the same time,
the relative shares of FDI and Debt have declined but still remain overweighted in assets relative
to liabilities. Despite these changes, the plots generally substantiate the view that the U.S. has
been transforming world savings into risky capital via the accumulation of debt liabilities and an

increased holdings of equity and FDI assets.

The average return differential between U.S. foreign assets and liabilities of 0.32 percent per year in
my data is far lower than the estimates first documented in the literature. For example, Lane and
Milesi-Ferretti (2005) Gourinchas and Rey (2007a) and Meissner and Taylor (2006) report estimates
of approximately 3 percent per year, an order of magnitude higher. Curcuru, Dvorak, and Warnock
(2007) and Lane and Milesi-Ferretti (2009) argue that inaccuracies in the ITP data used to construct
the returns in these studies induce an upward bias in the estimates. Curcuru, Dvorak, and Warnock
(2007) compute returns on foreign asset and liability portfolios using market returns and portfolio
positions from Bertaut and Tryon (2007). This approach is similar to the one I follow and their
estimates of average returns on debt and equity correspond quite closely to the estimated averages
in my data. Table A in the Appendix provides a direct comparison of average (nominal) returns over
a common data period. As a further cross-check, I also compared the average returns for all assets
and liabilities with the estimates in Forbes (2009) that use the Curcuru, Dvorak, and Warnock
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Figure 4: Changes in the Composition of Asset and Liability Portfolios
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Key: Differences between the share in asset and liabilities portfolios for;
(i) Equities - solid black; (ii) FDI - solid red; (iii) Debt - dashed black;
and (iv) Other - dashed red.

(2007) methodology. Again, Table A shows that there is a close correspondence between the two

sets of average returns.

4.4 Estimation

My baseline results are derived from estimates of a first-order VAR for six variables {r}*, r{*, Az},
Amy,07*, 67"}, This specification minimizes both the AIK and BIC information criteria (verses
higher-order specifications), and can be used to compute the expectations needed to identify the
U.S. external positions and capital flows. The VAR is estimated without a constant to be consistent
with the approximation of the consolidated budget constraint in (17) from which the equations for
the external positions and capital flows are derived. This is important because I want to compare
the level of the U.S. external position and capital flows with the present value of future returns
and trade flows, not just changes in the positions, flows and the present value. Notice, also, that
this specification includes more variables than are necessary to analyze the external position alone:
Equation (18) implies that a VAR with three variables, {r}™, Anz}, zp;}, would suffice. I use the
six-variable specification so that all the external position and capital flow measures are derived from

a common set of VAR estimates, and check the robustness of my findings against those based on
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Table 3: Granger Causality Tests

Forecast Forecasting Variables
Variable

it it Azi_; Amy_ 02 0
A:
rit 0.378 0.010 0.025 0.594 0.522 0.027
ri" 0.050 0.000 0.037 0.936 0.129 0.001
Az 0.783 0.913 0.000 0.050 0.790 0.086
Amy 0.933 0.716 0.000 0.000 0.003 0.469
B:
ri™ 0.044 0.085 0.765 0.725 0.031 0.956
Anzf 0.242 0.131 0.074 0.024 0.205 0.458
Amy —ri* 0.000 0.000 0.000 0.008 0.017 0.056
Az} —ri" 0.326 0.153 0.252 0.001 0.001 0.064
ri™ 4+ Anxy 0.033 0.024 0.087 0.031 0.022 0.501

Notes: The table reports asymptotic p-values for the null hypothesis that the variable listed at the head
of each column does not Granger Cause the forecast variable in each row. The tests are calculated from a
estimates of a first-order VAR for z; = [ r{* ri* Azy Am; 6 6" |/, where ri* and r"; are the log
returns on foreign assets and liabilities; Az; and Am] denote the growth in real exports and imports and
the log ratios 6;* = fayi—1 —m; and §;" = fly,—1 — i where fa,;—1 and fl;,—; are the log values of foreign
assets and liabilities at the start of period ¢. Panel B reports Granger tests using the sums of coefficients

from the VAR equations. Entries equal to 0.000 denote p-values < 0.001.

alternative VAR specifications.

The results of Granger Causality tests for the variables in the VAR are presented in Table 3. Panel
A reports the asymptotic p-values for the null hypothesis that the variable listed at the head of
each column does not Granger Cause the Forecast Variable shown at the left-hand end of each row.
These statistics indicate that at least one variable in the VAR has significant incremental forecasting
power for future returns and trade flows, beyond the lagged variable itself. Panel B reports the p-
values from Granger Causality tests for variables that appear on the right-hand-side of the external
position and capital flow equations. Here the p-values are computed from testing the null that the
combination of coefficients for each forecasting variable from the appropriate equations equals zero.
This is equivalent to testing for the joint statistical significance of the coefficients on the forecasting
variables in an equation with r}'™, Anzy, Az} — ", Am; — r/* or 1™ 4 Anzx} as the dependent
variable. Again, the low p-values shown in the table indicate that every one of the variables in the

VAR has significant incremental forecasting power for these variables.
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5 Results

In this section I first use the VAR estimates to study the historical evolution of U.S. foreign asset

and liability positions. I then examine the factors driving net and gross capital flows.

5.1 Net Position Dynamics

Recall that the net external position is determined by
e .
Tpr = — Z P E[ri + Anxy ;1] (29)
i=1

so we need a value for p € (0,1) to compute the implications of the VAR forecasts for the return
differential and net export growth. I choose the value for p that minimizes the sample variance of
the specification error oy = xp; — Tp,, where Zp; denotes the estimate of the present value term on
the right-hand-side of (29) computed from the VAR. This produces a value for p of 0.989, which
corresponds to an annual discount factor of 0.96. If this value is used in a (nonlinear) Wald test of
the restrictions on the VAR coefficients in (26), the resulting statistic is not statistically significant
at the 5 percent level (the p-value is 0.244). Of course precise inference in this situation is tricky.
Standard practice is to conduct the Wald test using a pre-specified value for p.® My procedure for
choosing p means that the Wald statistic will be smaller. This does not mean that the restrictions
in (26) are automatically satisfied because the minimized variance of the specification error may still
be positive. However, it does mean that the true asymptotic distribution of Wald statistic under
the null with p € (0,1) differs from the standard chi-squared. To account for this, the Appendix
describes the bootstrap procedure I use to approximate the true p-value of the Wald statistic.
This produces a p-value equal to 0.262. Based of these calculations, the restrictions on the VAR

coefficients cannot be rejected at standard significance levels.

Figure 5 compares the historical behavior of the U.S. net external position with the implied position
based on the VAR estimates, and its components. Here I plot the time series for zp;, Tp, and the

estimated trade and valuation components:

pt = — ZpiE[Anx:+i]Qt] = —1epA(l — pA)Z, and
i=1

= = PR = —uwpA(l - pA)Z;.
i=1

8For example, Campbell and Shiller (1987) use a sample average to calibrate the value for p. I cannot follow their
approach because the value of p used in the approximation of the consolidated budget constrain depends on ratios
involving adjusted exports and imports that incorporate a common trend that must be estimated.
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Figure 5: Historical Behavior of the U.S. Net External Position and its Components
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Key: Implied value for zp; - solid black; actual values for xp; - black crosses; valuation

component zp;*" - red with dots; and trade component zp;" - red with triangles.

Clearly, the estimated present value zp, captures almost all of the historical variations in the U.S.
external position. (The specification errors v; account for approximated 3 percent of the sample
variance in xp; and are economically insignificant.) Figure 5 also shows how the estimated trade
and valuation components contributed to the secular deterioration of the U.S. external position over
the past three decades. In particular, it is clear that variations in the valuation component are have

been a major contributor to the changes in zp;.

We can examine the contributions of the valuation and trade components more formally. By defi-

nition, xp; = Zp;, = + Tp; * + 0, so the variance of the external position can be decomposed as
V(zp) = CV(@py™", zpe) + CV(zp; *, ope) + CV 0y, zpy),

where V(.) and CV(.,.) denote the variance and covariance operators, respectively. The first term
on the right-hand-side identifies the contribution of variations in the estimated valuation component
to the variance of xp;. The second term identifies the variance contribution of the estimates trade
component. [ estimate these contributions as the slope coefficient from the OLS regression of the
estimated component on xp;:

T = Gtap+ G and TP = Bl G (30)
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By least squares, Sy5" = CV(@py™, apy)/V(ap) and vy = CV(zp, ™, zp;) /V(xpt) so the regression
coefficients provide estimates of the variance contributions. I also compute confidence bands for

these estimates using White (1980) heteroskedastic consistent standard errors.

The first row of Table 4 reports the estimates of 5™ and SY** computed using the forecasts from
the baseline VAR specification, together with 95 percent confidence bands. The remaining rows of
the table report statistics computed from VAR specifications that add the real depreciation rate,
growth in GDP, growth in the debt-to-GDP ratio and the long-term U.S. bond spread as a seventh
variable. These statistics show the the robustness of the variance decomposition between the trade
and valuation components as we change the conditioning information set used to compute the

forecasts of future trade and return differentials.”

Table 4: Variance Decompositions of zp;

Trade: A;BF;” Valuation: A;’gL

lower estimate upper lower estimate upper

bound bound bound bound
VAR Specifications (1) (ii) (iii) (1) (ii) (ii)
Baseline 0.276 0.280 0.285 0.744 0.754 0.764
Al: Ae 0.289 0.294 0.299 0.744 0.754 0.764
A2:Ay 0.338 0.345 0.352 0.664 0.674 0.684
A3:Ad 0.364 0.373 0.383 0.582 0.597 0.611
A4:Vr 0.367 0.379 0.391 0.512 0.537 0.563

Notes: Column (ii) in each panel reports the OLS estimate of the slope coefficient from (30) using
forecast of net exports and the return differential from the VARs. Columns (i) and (iii) report the
lower and upper 95 percent bounds associated with the slope estimates computed as B + 1.9662,
where & is the coefficient standard error computed from the White (1980) procedure. The statistics
in rows Al - A4 are computed using a VAR that adds the real depreciation rate Ae, real GDP
growth Ay, the growth in the debt-to-gdp ratio, Ad, and the spread between 10 year and 3 month
U.S. bonds, Vr.

9While T cannot reject the restrictions implied by the present value relation for ap; in (26), this does not mean
that the estimated trade and valuation components won’t be sensitive to the choice of variables in the VAR. As I note
above, since data on zp'*" and zp;" is unavailable, I cannot use the history of these variables to capture information
in agents’ separate forecasts for the return differential and net export growth that was not contained in the history
of { ri*, ri", Axy, Amy, 67", 6" }.



-31-

The results in Table 4 deliver a simple message: Most of the variations in the U.S. external position
are attributable to changing expectations concerning future return differentials rather than future
trade flows. In the baseline specification, approximately 75 percent of the variation in zp; comes
from the valuation component, while 28 percent is attributable to the trade component.'® This basic
finding appears robust across alternative specifications for the VAR. If we include GDP growth, the
growth in debt-to-GDP or the yield spread in the VAR, the variance contribution of the trade
component is a little higher, but in every case, its estimated contribution is well below that of the
valuation component. Indeed, the confidence bands indicate that 40 percent represents a reasonable

upper bound on the variance contribution of the trade component.

It is also worth stressing that this role for the valuation component reflects the effects of predictable
variations in return differentials rather than a large average differential between U.S. foreign assets
and liabilities. Recall that the sample average value for 7™ is just 0.32 percent per year. If agents
had used this average as their forecast for future differentials, the valuation component would have
been constant equal to -0.072 (= —%%). Under these circumstances, the plots in Figure 5
suggest that the U.S. external position could not have deteriorated beyond the level it reached in
the early 1980s without running into the solvency constraint. As things turned out, expected future
return differentials rose significantly in the early 1980’s and late 1990’s allowing the U.S. external

position to deteriorate without risking insolvency.!!

The findings in Figure 5 and Table 4 contrast with the results reported by Gourinchas and Rey
(2007b). They estimate the variance contribution of the trade component to cyclical changes in the
U.S. external position was between 60 and 70 percent between 1952:1 and 2004:1, almost twice the
size 1 estimate. Much of this difference reflects the effects of de-trending. As Figure 5 shows, the
low frequency swings in the net external position are more closely tracked by the valuation than

trade components, so de-trending the data will change their relative contributions.

My results also represent a theoretical challenge. In open-economy models where all international
borrowing takes place via a single bond, the return on foreign assets and liabilities are the same. This
means that the valuation component equals zero, so variations in the country’s external position
are entirely driven by changing expectations concerning future real trade flows. Variations in the
valuation component are permitted in some recent models that allow for international borrowing
and lending in multiple securities. For example, Devereux and Sutherland (2010) study a model
with international trade in two bonds that produces changes in expected return differentials when
the economy is hit by endowment shocks, but the effects are too small to make variations in the

valuation component economically important. In a similar vein, Tille and Wincoop (2010) are unable

10The estimates of Brrade and Bua do not sum to one because CV (9, xp:) # 0 in the sample. Of course the p-value
for the Wald statistic on the restriction in (26) implies that we cannot reject the null that CV(d, zp;) = 0 at standard
significance levels.

11t is tempting to interpret the model estimates as indicating that the deterioration in the U.S. external position
caused the rise in expected future return differentials, but this is speculation. In fact the model is silent on the
ultimate source of the change in expected returns. It simply uses the variables in the VAR to capture the real-time
information embedded in expected returns (and net export growth) without identifying its ultimate source.
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to generate large predictable return differentials in a model with international trade in two equities,
so again countries’ external positions are almost entirely driven by the trade component. As Tille
and Wincoop note, the heart of the problem is that the first-order component of expected return
differentials are zero. Consequently, producing large predictable return differentials is a challenge

without financial frictions that limit the international arbitrage opportunities between securities.!?

5.2 Gross Position Dynamics

Recall that the log ratios of foreign assets to imports and liabilities to exports satisfy

fo%) o0
o = By plAmp -+ (= ) Pyl — i) — 5k and
i=1 =0

oo )
6" = E Zpi[AfL’?ﬂ —rigil + (1 — p)Ee Z Pi[thii — M) — 1Tppk:
=1 =0
where yi* and y;" denote the log income from assets and liabilities net of asset purchases and
liabilities sales. Figure 6 plots the historical behavior of §;* and ;™ together with the VAR estimates
of the components on the right-hand-side of each equation. These plots display several noteworthy
features. First, there is more variation in 6; than in 6;* over the sample period: the sample standard
deviations are 0.20 and 0.18, respectively. Second, expectations concerning future “dividend” growth
and returns play different roles in driving the variations in §;* and ;. In particular, the plots in
panel A shows that the present value term E; > o2, p'[Am} i — 4] is less volatile and negatively
correlated with 6;* , while the plots in panel B show that the present value term E¢ > 52, p'[Axj,; —
iy, is positively correlated with ¢; and more volatile. Notice also that the plots for both (1 —
P)E: >0 Pyt — o] and (1 — p)Ee D02 p'lyft; — myy,] trend downward.'® Throughout the
sample period the evolution of the U.S. gross asset and liabilities positions reflected expectations
that net income paid to the holders of U.S. liabilities would fall relative to exports, or equivalently,

that net income from U.S. assets would fall relative to imports.

12This problem is also present in the multi-asset models of Evans and Hnatkovska (2005 & 2007), Hnatkovska
(2010) and Coeurdacier, Kollmann, and Martin (2010). Evans (2012) presents a model with financial frictions that
produces persistent variations in expected return differentials on bonds, but not the return differentials on the asset
and liability portfolios containing bonds, equity and FDI that drive the U.S. valuational component.

13Recall that the net income on foreign liabilities and assets are linked by yi* = yi* + 27 — m} to insure that
xp. = 6f* — S" satisfies the international solvency condition in (18), so the plots for (1 — p)E¢ >5° p'[yits — 2714
and (1 — p)E; > 22 p'lyih: — miy,] are identical.
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Table 5: Variance Decompositions for §;* and ;"

lower estimate upper
Component bound bound

(i) (i) (iif) (iv)

A: Gross Assets: 6;*

Sy PE[AMS, — i ] -0.250 -0.114 0.023
Sorcy P E[AM] ] -2.681 -2.297 -1.912
S P B[] 1.934 2.183 2.433
(1—p) X2 PElyrt, — 7| 0.977 1.114 1.250

B: Gross Liabilities: ;"

S pE[Axy, — ] 2.159 2.225 2.291
Yoy PE[Axf Q] 3.172 3.294 3.416
Si2y PE[riy )] “1.128 ~1.069 -1.010
(1= p) XX P By, —miy, Q) -1.291 11.225 “1.159

Notes: Column (iii) reports the OLS estimate of the slope coefficient from a regression of
the component listed in column (i) on either §;* (panel A) or ;" (panel B). Columns (ii)
and (iv) report the lower and upper 95 percent bounds associated with the slope estimates
computed as 341.9662, where 6 is the coefficient standard error computed from the White

(1980) procedure. All the components are computed from the baseline VAR.

Table 5 compliments the visual evidence in Figure 6 by reporting the variance contributions of the
components driving 6;* and d;“. As above, the contributions are computed from the slope coefficient
of the component computed from the baseline VAR on either 6* or 6*.14 The statistics in panel A
show that changing expectations concerning future imports and returns had offsetting effects on the
U.S. gross asset-to-import position, with a net contribution of -0.114. Notice, however, that zero
lies within the 95 percent confidence band, so the net contribution is not statistically significant

at conventional levels. This means that expectations concerning y;%;, — x7,,; are the dominant

14The results are robust to the use of alternative VAR specifications; i.e., specifications that include a seventh
variable as in Table 4.
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driver of the gross asset position. Indeed, as the last row in panel A shows, we cannot reject the
hypothesis that these expectations are the only driver of the U.S. gross asset-to-import position.
The statistics in Panel B tell a different story. Here changing expectations concerning future export
growth and returns make a significant contribution to the volatility of the gross liability-to-export
position, but the variations are far larger than the fluctuations in 6;~. In particular, the estimated
variance contribution of 2.225 means that ;" under-reacts to changing expectations concerning
Axy,; — riy;. This under-reaction reflects the effects of changing expectations concerning future
asset income relative to imports. As the last line in panel B shows, changes in these expectations

contribute significantly to the volatility of o;".

Table 5 also reveals that changing expectations concerning future trade flows and returns have have
asymmetric affects on gross asset and liability positions. The statistics in panel B show that an
increase in the present value of future export growth and a fall in the present value of future liability
returns both induce a rise in 6;", consistent with the idea that exports can be viewed as the dividends
paid to U.S. creditors. In fact, variations in expected future export growth appear as the single most
important driver of changes in the gross liability-to-export ratio. Changing expectations concerning
future import growth and asset returns have the opposite effect on the gross asset-to-import ratio:
An increase in the present value of future import growth and a fall in the present value of future
asset returns both induce o fall in 6;*. These results contradict the idea that the U.S. accumulated
foreign assets to pay for future imports, or that imports can be viewed as the dividend on foreign

asset holdings.

Overall, the results in Figure 6 and Table 5 show that two sets of factors have been the dominant
drivers of the U.S. gross asset and liability positions. On the asset side, expectations concerning
future export earnings relative to payments on outstanding liabilities were the main driver of changes
in the asset-to-import ratio. These expectations also affected gross liabilities, but the dominant
drivers of the liability-to-asset ratio were changes in expectations concerning future export growth

and returns on liabilities.

5.3 Net Capital Flows

I now use the VAR estimates to study the drivers of U.S. net capital flows over different horizons.
For this purpose, I define the k-period net flow as the cumulant of the period-by-period flows:
flwippr = Ele flwy;. Recall that the approximation of the consolidated budget constraint in
(15) implies that flw; = (I_Tp)a:pt, so the k-period flows can be written as

k k
1— 1—
flwipp e = Tp Z Tpiy; + Tp Z Tpihs, (31)
i=1 i=1
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where xp{™ and xp;*"are the trade and valuation components identified in (18). If we take expec-
tations on both sides of (31) conditioned on period-¢ information, and combine the result with the

original equation, we find that
k
1—
flwprke = pEt Z apiy; + P Z‘Tpﬁ?

Tp (1-E) Z xp i + Tp (1 —Ey) Z TPy (32)

The first two terms on the right-hand-side identify the effects of ex ante expectations that drive
predictable net capital flows. The flows of news concerning future trade flows and returns between
t+ 1 to t + k that drive unpredictable net capital flows are identified by the third and forth terms,

respectively. The variance contributions of these terms can be computed as

—_

b‘l
)

]~

Bflw( ) = Ccv (]E[xpz-};i|ﬂt]aflwt+k,k) /V(flthrk,k)
i=1
k
Biu(k) = 5Ly CV (Elep)2|), flwiiir) /V (Flwesni)
i=1
k
TS (k) = 2N CV (Blapf Q] — Elapil ), flweekr) /V (flwry)  and
i=1
k
V-NEWS _ 1-p AL
FeS (k) = LN CV (Blapy3h Q] — Elap ], flwipkr) /V (Flwer) ,

s
I
—

where E[np;};|€%] and E[np}}7|Q] are computed from the baseline VAR.

Figure 7 shows how ex ante expectations and news contributes to the variations in U.S. net capital
flows. The figure plots estimates of the betas, B;lw(k:) for i = {TR, VAL, T-NEWS, V-NEWS} and
their associated 95 percent confidence bands for horizons ranging from one quarter to ten years
(i.e., k = 1,....,40). Panel A provides information on the drives of anticipated net capital flows.
One-period flows are entirely driven by the ex ante expectations of future trade flows and returns
that determine the current external position, so ﬁ;;‘w( ) + B‘Jﬁ‘l‘{;( ) = 1. As the horizon lengthens,
predictability gradually declines, with ex ante expectations accounting for approximately 60 percent
of the variance in net capital flows at the ten year horizon. The plots for 83, (k) and BY); (k) in
panel A also show that ex ante variations in the expectations concerning future return differentials
are much more important than those concerning the future growth in net exports. The variance
contributions of news to U.S. net capital flows are shown by the plots for 87,7°"*(k) and 8%;,;""*(k)
in Panel B. Here we see that news concerning future return differentials as measured by Sy (k)
is the most importance driver of unanticipated variations in net capital flows at long horizons.

Overall, U.S. net capital flows do reflect information about future trade flows, but not nearly as
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Figure 7: Variance Contributions of Trade and Returns to U.S. Net Capital Flows
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much as they reflect information about future return differentials.

For perspective on these findings, consider how capital flows contribute to changes in the U.S. net
asset and external positions. By definition, the k-period change in the net foreign asset position
can be expressed as Afnfa;p = Zle ris + flw, . .- Thus, capital flows contribute to changes in
the net foreign asset position, but their impact may be overshadowed by the cumulated effects of
the return differentials. I quantify the contributions of expected differentials and news concerning

the differentials by computing

k
Vi (k) = CVO _E[r5Y), Afnfars) /V(A*nfary),  and
-1
k
VS (k) = CVO (s — B Q) A nfar) /V(AFn fagir).
-1

Capital flows also contribute to changes in the net external position. The approximation in (15)

implies that xp;=pn fa: + pnxy, so the k-period change in the external position can be written as

k
Akﬂﬁpwrk = pAknfa/t-i-k‘ + PAknwark = pflwiikk + PZ("”?:? + Anziy,).
i=1
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Figure 8: Variance Contributions of Net Capital Flows
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The variance contributions of changing net asset positions and net capital flows are therefore given

by

op (K) = pCV(Aknfat-i-kaAkxpt+k)/V(Akxpt+k) and

xp
(k) = pCV(flwih i ARapyr) [V (A zpy ).

Figure 8 plots the variance contributions 8% (k), 8, 7™ (k), 83, (k) and ;" (k) and their associ-
ated 95 percent confidence bands for horizons ranging from one quarter to ten years. Panel A shows
that news about future returns is the dominant driver of changes in the U.S. net foreign asset posi-
tion. The combined contribution of the expected and unexpected differentials, 8,3 (k) + 8, 73" (k),
ranges from 0.99 at one quarter to 0.82 at ten years. From this perspective, net capital flows appear
to be a rather minor driver of changes in the U.S. net asset position over short- and medium-term
horizons.'® The plots in panel B show that net capital flows make a small but slowly rising contri-
bution to changes in the net external position as the horizon increases, rising to approximately 10

per cent at ten years. This minor role for capital flows reflects the fact that they contribution little

150f course the financial transactions embedded in net capital flows also change the composition of the foreign
asset and liability portfolios, so the flows may indirectly contribute to changes in the net foreign asset position via
the return differential. I will return to this point when examining how the changes in the composition of asset and
liability portfolios affect returns in Section 6.1.
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to changes in the U.S. net foreign asset position, which in turn contribute roughly 50 percent of the

variance in AFzp, .

To summarize, the results above show that changes in expected future return differentials between
foreign asset and liability portfolio are an empirically important driver of U.S. net capital flows;
indeed they are a good deal more important than changes in expected future trade flows. At the
same time, net capital flows have played a rather minor role as the driver of changes in the U.S.

external position.

5.4 Gross Capital Flows

Recall that the period-t flows of foreign assets and liabilities are related to existing gross holdings,

exports, imports and net income flows by

flwpt = 2257 4 L (ap —y) +k and  flwft = 2267 + L (mf — yt) + K,

If we substitute for 6;* and ;" from (21) and (23a), we can rewrite these expressions as

1 1
flw = flw™ + iflwt and flwi® = flwy™ — iflwt7 (33)
i .
where flwy® = 12;pp E; ZPZ(Ayﬁi + Ayiks — i — i)
i=1
Equation (33) decomposes gross capital flows into a common component, flwg°™, and one half

times the net capital flow, flw, identified in (19). The common component is the average of flw;™
and flw;™ when exports equal the net income on liabilities, and imports equal the net income on

assets (i.e., z; = y;* and m; = y™).

Figure 9 plots the gross asset and liability flows, flwi* and flw;", together with estimates of the
common component, flwy°™, over the sample period. I plot 4-quarter moving averages of each
series for the sake of clarity. Panel A shows that the gross flows follow similar paths during some
episodes and divergent paths during others. For example, asset and liability flows followed wildly
divergent paths in the mid-1980s but very a similar path in the early 1990’s. Panel B shows the
path of the common component of gross flows, flwy°". Here we see that the variations in flw{™
are almost as large as those in the gross flows, and are mainly driven by changing expectations

about future net income growth from assets and liabilities.

As above, we can compute the variance contributions of the gross flow components for different
horizons. I define the k - period gross flows as flwi_s_k,k = Zle flw],; for j = {Fa , FL} and

identify the variance contributions of the common, trade and valuation components for gross flow j
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k
Biwi (k) = CV(ZflwtCJSszflwft-l,-k,k)/v(flwi—i-k,k)y

=1
k . .
Bir (k) = FLCV(Y  apfl, flwy ) /V(flwyy,,)  and
=1
k . .
Byt (k) = FLCVY  ap)sh, flwii ) /V(Flwiy )
=1

These decompositions use the fact that flwy = 1;/)”(30]),; + xpy™t) so Btiw (k) and ﬁ}’?L]( ) measure

the variance contributions of future trade flows and returns to gross capital flows.

Figure 10: Variance Contributions to Gross Capital Flows
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Figure 10 plots the variance contributions for the gross asset and liabilities flows computed from
the baseline VAR for horizons ranging from one quarter to ten years. Here we see that there is very
little variation in the contributions across different horizons. Changes in the common component
account for approximately 70 percent of the variation in both asset and liability flows, while changes
in the valuation component (expected return differentials) account for approximately 30 percent.
Changing expectations concerning the future growth in net exports, make a negligible contribution

to the gross flows at all horizons, a finding consistent with their small contribution to the variance
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of net capital flows shown in Figure 8a.

Information on the contribution of gross flows to the changes in asset and liability holdings is
provided in Figure 11. Here I plot the variance contributions of expected and unexpected returns

based on the decompositions of the k-period changes in asset and liability positions:

k

k FA FA
A fap = § Tigs + Flwgp g
=1

k
k FL FL
A flyyy = E 7}+i+flwt+k,k'
=1

and

The variance contributions of expected and unexpected returns to the change in foreign asset posi-

tions are computed from the baseline VAR as

k

BERET (k) = CV(O E[rf ), A faryr)/V(AF fary),  and
=1
k

BERET (k) = CVO _(rfhi — Elrfhilul), A" farsr) /V(A* fagy),
=1

with analogous decompositions for foreign liabilities. Note that the variance contribution of capital

flows to changes in assets and liabilities over horizon k are 1— BERET( )— BURET( )and 1— B}‘?{‘ET(/{:) —
URET
By (k), respectively.
Figure 11: Variance Contributions of Gross Capital Flows
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Figure 11 shows that returns and capital flows make roughly similar contributions to changes in asset
and liability positions across horizons ranging from one quarter to 10 years. Unexpected returns
contribute between 40 and 50 percent across all horizons while variations in expected returns are
smaller ranging between 20 percent and zero. The estimated contribution of expected returns to
the changes in assets are somewhat larger than their contribution to changes in liabilities, but the
difference is small compared to the confidence bands. The plots in Figure 11 also imply that gross
capital flows contribute between 40 and 50 percent to the variance of position changes as the horizon
rises from one quarter to 10 years. This finding contrasts with the results concerning the role of net
capital flows. Recall from Figure 8 that net capital flows are a rather minor driver of the changes in
the U.S. net financial position (i.e., A*nfa, ;). The larger contribution of gross flows to changes in
the U.S. asset and liability positions, A* fa,, 1, and A¥ fl,. ., reflects the importance of the common

flow component, flwy°M.

6 U.S. Returns and The Exorbitant Privilege

The results above show that predicable variations in the returns on U.S. foreign asset and liability
portfolios have played an historically significant role in the evolution of the U.S. external position,
and as a driver of both net and gross capital flows. In this final section I investigate the factors
affecting the portfolio returns. Specifically, I address two questions: First, how do differences in the
composition of the asset and liability portfolios contribute to the effects of expected future return
differentials on the U.S. external position? Second, to what extent are the return differentials
between U.S. asset and liability portfolios a reflection of variations in the international value of the
dollar? These questions go the heart of whether the U.S. has enjoyed the so-called “exorbitant-
privilege” of issuing a reserve currency and transforming savings from the rest of the world into

risky capital.

6.1 Portfolio Composition

Section 5.1 showed that variations in the present value of the future portfolio return differentials
were the major contributor to the evolution of the U.S. net external position, accounting for 75
percent of the sample variation. In principle, these predictable variations in the differentials can
come from two sources. First, they may reflect predictability in the differentials within each security-
class (e.g., Equity, FDI, Debt, or Other). Second, predictability may reflect differences between the
composition of the asset and liability portfolios. Recall that on average equity and FDI comprise a
larger share of assets than liabilities (Table 2), and the relative shares have changed over the sample
(Figure 4).

To quantify the importance of within-class return differentials and composition effects, I compute

the log returns on two synthetic portfolios of assets and liabilities. The asset and liability returns
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are constructed as

Tt

jit Z%tl and  r/"(aj, Z%tl

where R]F‘} and RJF',; are the gross returns on class j asset and liability, respectively. The first pair

of synthetic portfolios use the average share for each asset and liability class, giving log returns

FL

of rFA(aTF-A) and ’I“FL(@ fi1 = 075 for all j. Comparing rfA(aTF-A) and ri" (ﬁ) with the

actual returns, ri* and ri", provides information on how time-varying changes in the composition of

) where o

asset and liability portfolios contributes to returns. The second pair of synthetic portfolios use the
average of the asset and liability share for each class of assets. This gives log returns of rj* (a? i V) and

i (asy) where o =4 2a i for all j. Here any difference between r* (a}) and ri* () must

7, t
original from dlfferences between the returns within each class because the the asset and liability

portfolios contain the same (time-varying) shares.

Table 6 compares the behavior of log excess returns on actual asset and liability portfolios with the
returns computed from synthetic portfolios over the whole sample period. Panels A and B show that
average excess returns on the synthetic portfolios are lower than on the actual portfolios, while their
sample standard deviations are generally higher. These differences combine to produce lower Sharpe
ratios for the synthetic portfolios than their actual counterparts. This is particularly noticeable in
the case of liability portfolio using average shares, a7}, where the Sharpe ratio is 30 percent smaller.
Panel C compares the log return differentials from the actual and synthetic portfolios. Here, in
contrast to the statistics in Panels A and B, the differential using average portfolio shares has a
higher average and lower standard deviation over the sample than the actual differential. According
to this metric, the U.S. does not appear to have benefited from composition effects. On the contrary,
they appear to have reduce average excess returns. This finding is consistent with the results in
Habib (2010) based on returns from 1986 and 2007. However, Gourinchas and Rey (2007a) estimate
that composition effects added to average excess returns in other sample periods. They also argue

that the effects have become increasingly important over time. I shall return to this point below.

The right-hand columns of Table 6 show how time-variation and differences in the composition
of asset and liability portfolios contribute to the log excess returns and return differentials. The
statistics in Panels A and B show that the log excess returns on the synthetic portfolios account
for almost all the variation in actual log excess returns for both assets and liabilities. This means
that most of the volatility in excess returns originates from the volatility of the underlying returns
within each security class. For example, the estimated contribution of 1.011 from r{*(a"") — r; to
the volatility in rj — r; implies that time-varying liability shares contribute only one percent to the
overall volatility in excess liability returns over the sample - an economically insignificant amount.
Composition effects are more important in return differentials. The estimated contribution of 0.805
by ri* () — ri () to the volatility of r}™ implies that differences between the composition of
asset and liability portfolios account for approximately 20 percent of the volatility in actual return

differentials.
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Table 6: Portfolio Returns and Their Components

Return Mean Std. Sharpe Variance Contributions
Ratio lower  estimate upper

(i) G G v v ) (vii)

A: Assets

it — 1y 1.778 13.524 0.148

it (o) — 1y 1.504 14.219 0.123 0.968 1.029 1.090

rit (oY) — 1y 1.339 12.923 0.119 0.926 0.950 0.974

B: Liabilities

Tt — 1y 1.459  10.608  0.151
Y (afT) — 1y 1.272  10.924  0.131 0.945 1.011 1.078
() — 1y 0.936  11.603  0.096 1.006 1.066 1.127

C: Net Assets

PNPA = pPA _ pEL 0.318  8.485
PP (@) — (D) 0232 8.557 0926 0978  1.030
P al) — rPe(alY) 0403 7.709 0716  0.805  0.893

Notes: All statistics are computed for the entire sample period: 1973:1-2007:1V. Columns (ii) and
(iii) report the sample means and standard deviations for the log returns listed in column (i).
ri(a?) denotes the log return on a portfolio of foreign assets (z=FA) and liabilities (z=FL) with
constant portfolio shares equal to the average share in the sample. r7(a}") denotes the log return
on a portfolio of foreign assets (z=Fa) and liabilities (z=FL) with time-varying shares equal to
the average of the shares for each asset and liability class. All log returns are multiplied by 400.
Column (iii) reports the Sharpe ratio calculated as the sample average of gross excess returns
R{ — Ry, divided by their sample standard deviation. Column (vi) reports the OLS estimate of the
slope coefficient from a regression of the component listed in column (i) on 7/ — 74 in panel A,
ri" — r¢ in panel B, and on TtFA — r{" in panel C. Columns (v) and (vii) report the lower and
upper 95 percent bounds associated with the slope estimates computed as B +1.9662, where 6 is
the coefficient standard error computed from the White (1980) procedure.

The results in Table 6 show that differences in the composition of the asset and liability portfolios
have some measurable effects on return differentials, but they do not establish whether these differ-
ences contribute significantly to the historical evolution of the U.S. external position. To address
this issue, I added the synthetic differential ri™™ =r/*(a;") — r"(a}V) as a variable to the base-

line VAR and used the estimates to compute an alternative measure of the valuation component:

==Y plE[rtSINQt] Figure 12a plots zp;"" together with the external position, zp;, and
estimates of the valuation component: zp;*" = — 32, p'E[r}™[€]. Overall, the plots show that

there is little difference between zp,*" and zp;" ", although the values for zp;"" are slightly lower in

the last decade of the sample. In this period the U.S. did benefit from portfolio composition effects
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in the sense that it was able to carry roughly a 3 percent larger foreign liability-to-asset ratio with-
out threatening its international solvency. In this respect my findings are consistent with the view
that composition effects have become increasingly important (Gourinchas and Rey, 2007a), but it
is hard to argue that the U.S. enjoyed a significant economic benefit in its capacity of transforming

world savings into risky capital.

These findings contrast with the view that the U.S. has benefited significantly from the concentration
of its asset holdings in equity and FDI and its liabilities in debt. While Table 6 shows that there
are measurable composition effects in average return differentials and their volatility, they have no
significant influence on (estimated) expected future return differentials that determine the size of
the valuation component. This means that the valuation component’s contribution to the evolution
of the U.S. external position must originate in the expected return differentials within classes of
securities (e.g., Equity, FDI, Debt, Other). Figure 12b provides evidence confirming this conjecture.
Here I plot alternative estimates of the valuation component based on the equity, FDI and debt
differentials: i.e., 2p, 7 = — .00, piE[r;Ej ], where 7, 7 is the difference between the log returns
on assets and liabilities in class j ={Equity, FDI, Debt}, using VARs with r? " as an additional
variable. These plots show that variations in the present values of the equity and FDI return
differentials are much larger than the variations in the valuation component, while variations in the
present value of the debt differential are a good deal smaller. Clearly, variations in expected future
return differentials on equity and FDI that are the main drivers of the U.S. valuation component.
While there is a well-established literature documenting the differences between the returns on FDI
assets and liabilities, my results suggest that the U.S. enjoyed a substantial economic benefit from

persistent predictable variations in FDI return differentials.®

6.2 The Role of the Dollar

If variations in the U.S. valuation component primarily reflect changes in the expect return dif-
ferentials within security classes, to what extent are these changes related to movements in the
international value of the dollar? To address this question, I first examine the exposure of returns
to variations in the dollar’s international value. Specifically, Table 7 shows regression estimates of
log real returns on a constant and the quarterly real depreciation of the dollar against a broad,
trade-weighted basket of foreign currencies: 7’{ =9 + YAe; + 1. Panels A and B report estimates
from regressions using log returns on assets and liabilities, while those in Panel C show the estimates

from regressions that use return differentials between asset and liabilities.

Y6 A partial list of papers studying FDI returns includes: Raymond Jr (2000); Hung and Mascaro (2004); Higgins,
Klitgaard, and Tille (2005); ECB (2006); Gros (2006) and Bosworth, Collins, and Chodorow-Reich (2007).
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Table 7: Returns and the Dollar Depreciation Rates

r] =0+ yAe + 1

o Std. t-stat. R?
A: Assets
All 0.385 (0.085) 4.545 0.149
Equity 0.841 (0.232) 3.621 0.130
FDI 0.586 (0.191) 3.071 0.087
Debt 0.559 (0.067) 8.338 0.329
B: Liabilities
All 0.112 (0.080) 1.406 0.019
Equity 0.224 (0.265) 0.845 0.008
FDI 0.173 (0.189) 0.912 0.009
Debt 0.231 (0.082) 2.812 0.052
C: Differentials
All 0.273 (0.045) 6.025 0.189
Equity 0.617 (0.115) 5.363 0.155
FDI 0.413 (0.082) 5.057 0.146
Debt 0.328 (0.035) 9.420 0.463
D: Net Exports 0.013 (0.073) 0.172 0.000

Notes: The table reports the estimated slope coefficient, v, the standard error,
t-statistic, and R? statistic from regressions of log returns on the real effective
depreciation rate for the dollar, Ae;, at the quarterly frequency over 1973:1-
2007:IV. Panel D reports the results from regressing the change in net exports,
Anx; on Ae;. Heteroskedastically consistent standard errors and t-statistics are
computed from the White (1980) procedure.

The regression estimates in Panels A and B of Table 7 show that the exposure of U.S. foreign
assets and liabilities to variations in the international value of the dollar are quite different from
one another. In Panel A, the estimated slope coefficients are all positive and highly statistically
significant. To interpret this finding, note that a rise in &; represents a real depreciation of the
dollar, or a fall in its international value. Thus, on average, the realized real return on foreign assets

increased during quarters when there was a fall in the value of the dollar.'” The estimates in Panel

"For perspective, if the real returns on assets were constant when measured in terms of foreign consumption in a
particular country, real returns measured in terms of U.S. consumption would move one-for-one with the real exchange
rate measured on a bilateral basis. Here we are comparing returns on portfolios of assets from many foreign countries
with the real deprecation rate computed from a trade-weighted basket, so there is no simple structural interpretation
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B show a different pattern. Here only the real returns on U.S. foreign debt liabilities display any
statistically significant sensitivity to the real depreciation rate. Notice, too, that the R? statistics
from these regressions are much lower than their counterparts in Panel A. Much more of the variation
in the real returns on U.S. foreign assets are associated with variations in the international value of

the dollar that the variation in the real returns on U.S. foreign liabilities.

Of course variations in the international value of the dollar affect the U.S. external position through
returns differentials rather that through the returns on assets and liabilities individually. The
estimates in Panel C quantify these effects. Here we see that the asymmetric exposures of asset
and liability returns lead to significant exposures across all the differentials: all the estimates of
~ are positive and highly statistically significant. For example, a one percent real depreciation of
the dollar is associated with an increase in the total return differential of 27 basis points, while
the equity and FDI differentials rise by 62 and 41 basis points, respectively. These results contrast
with the exposure of trade flows. Panel D shows that there is no statically significant relationship

between the growth in net exports Anzj and the real depreciation rate.

The results in Panel C of Table 7 establish that there was a strong statistical link between variations
in the international value of the dollar and real return differentials between U.S. foreign assets and
liabilities. Consequently, it is quite possible that the expectations concerning future differentials
that drive the U.S. valuation component also embed expectations about changes in the future
international value of the dollar. If this is the case, we can decompose the valuation component into

two uncorrelated sub-components:

g = {_ ZpiE[”t—&-i’Qt]} + {—’YZpiE[AEHi‘Qt]} ) (34)

=1 =1

where 7™ = yAg; + 7;.1% The first term on the right identifies the contribution of expectations
concerning future return differentials that are uncorrelated with future real depreciation rates; the
second term identifies the contribution from expected future changes in the value of the dollar.
Clearly, non-zero values for v are necessary but not sufficient to produce valuation effects related
to the value of the dollar.

Figure 13 plots the U.S. external position, nz;, the valuation component, zpy**, and the non-

dollar sub-component — Y2, p'E[f),,;|€], computed from estimates of the baseline VAR with
the residuals 7y = ri™ — 4Ae; as an additional variable. These plots suggest that the historical
variations in the valuation component embedded significant expectations concerning the future real
depreciation of the dollar. Before 1984, for example, expectations of a real dollar appreciation
increased the value of U.S. foreign assets relative to liabilities. This period was dominated by a very
large rise in the international value of the dollar. More recently, dollar expectations have worked

in the opposite direction. Since the late 1990’s expectations about the future depreciation of the

of ~.
181 ignore the regression constant, which is statistically insignificant.
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Figure 13: The U.S. Net External Position and the Role of the Dollar
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dollar have pushed the valuation component well below the level of the non-dollar sub-component.
In other words, much of the marked deterioration in the U.S. external position between 1998 and
2003 is attributable to expectations of a real dollar depreciation that was associated with higher

expected future return differentials.

To summarize, Figures 12 and 13 provide a useful perspective on the view that the U.S. enjoyed
an ‘“exorbitant-privilege” in the post Bretton Woods era. My model estimates indicate that the
dominant driver of the secular deterioration in the U.S. position during this period was the revalu-
ation of U.S. foreign asset and liabilities positions as agents revised their expectations about future
portfolio returns. While ex post returns were affected by portfolio composition effects, I find no
evidence that the U.S. was able to sustain a significantly larger net debtor position because the
composition of its foreign asset and liability portfolios were mismatched. Instead, the U.S. appears
to have derived its greatest benefit since the mid-1990’s from high expected returns on its equity and
FDI asset holdings, that in turn appear significantly linked to expectations of a future real dollar
depreciation. To be clear, these findings do not question the role the U.S. played in transforming
savings from the rest of the world into risky capital, only the idea that the U.S. was able to become
such a large international debtor because of this role. Similarly, my results do not provide direct
evidence on the role of the dollar as a reserve currency, they simply quantify the importance of the

dollar expectations as drivers of the U.S. external position.



-51-

7 Conclusion

The requirements of international solvency link a country’s foreign asset and liability positions to
expectations concerning future trade flows and returns. The model developed in this paper uses
these links to identify the determinants of gross asset and liability positions and their associated
trade flows. In so doing, I provide an integrated framework for examining the real and financial

factors that affect the evolution of any country’s external position.

Applying the model to U.S. data between 1973 and 2008 produces a number of striking results.
First, revisions in the expected future return differential between foreign assets and liabilities were
the dominant driver of the U.S. external position, even though the average differential was very
small. Second, capital flows contribute significantly to changes in gross asset and liability positions
but play a minor role in driving changes in the net external position. Third, there is no evidence
that the U.S. was able to sustain a significantly larger net debtor position because the composition
of its foreign asset and liability portfolios were mismatched. Instead, the U.S. appears to have
derived its greatest benefit since the mid-1990’s from high expected returns on its equity and FDI

asset holdings, that in turn appear linked to expectations of a future real dollar depreciation.

Finally, let me offer a perspective on these findings. My empirical results are derived from the
historical relationships between the U.S. external position, trade flows and returns as summarized
by the VAR estimates. As such, there is no guarantee that the estimates of future expected trade
flows and returns will be invariant to future policy and structural changes in the world economy. I
focused on the pre 2008 crisis period for this very reason. Although the theoretical links between
a country’s asset and liability positions and expectations concerning future trade flows and returns
identified by the model continue to hold under conditions of severe financial stress, estimating
expectations from a simple VAR is more questionable. Similarly, while the theoretical framework
can accommodate the presence of capital controls and other policy-induced frictions on international
transactions, identifying how a future change in policy would affect capital flows and the external

position requires the delicate task of estimating the effect on expectations.
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Appendix.

I compute the bootstrap distribution for the Wald statistic in the following steps:

1. I draw a bootstrap sample of errors from the estimated VAR residuals equal to the length of
the data sample T, and construct the sequence of error terms for the companion form: {ﬁt}thl.
I also draw a bootstrap sample from the estimated specification errors using the estimated

value for p, p: {0 }1 ;.

2. I recursively compute a bootstrap sample for {Zg}le from Zt = A\Z,l + ﬁt with Z(] fixed
at a vector of zeros. As part of this procedure, in each period ¢ I replace the fifth and sixth

clements in Z; (i.e., the unrestricted values for 6;* and ;" with

1 1 — . 1 . . -
S = GO0+ 5 (T T4 AT - A+ SO Q)+ 1) and
~\FL 1 FA FL 1 ~FA ~FL ~k ~ Xk 1 ~\ FA ~\FL ~
s(p)" = 5(515 +61") — 91"t Tt + Az — Amj + 5(5(,0)1:—1 —6(p)iZy) + Ui g

By definition, zp; = 6;* — §;" , so combining these equations and iterating forward gives
oo
wp(P)e = S — S(A) = = Y P (5} + Anmigs + Trp)-
i=1
By construction, IE[f)tH]Zt] = 0 and E[r}{} + A?’LfEt+i|Zt] = (1 + znx)A\iZ for ¢ > 0, so this

expression implies that p(p); = — (1 + tnz ) AU — PA) 1 Z,.

3. I estimate the VAR using {Z, M, and use the estimates to compute the companion matrix

in (25), A.

4. T compute a value for p, p, that minimizes the sample variance of the specification error,
v = nEay — nEay™ — nEa™ = [zm ¥ (1 + e )pA(L — pA)Y] Z.
5. Finally, I use the bootstrap sample {Zt, }tT=1t=1 to compute the Wald statistic for the null
tap = — (0 + an’)ﬁg(l— - ﬁg)_l-
Steps 1 - 5 are repeated 10,000 times to build the bootstrap distribution for the Wald statistic for

p = 0.989. The p-values report the fraction of the 10,000 trials that generate Wald statistics larger

than the value I compute in the data.
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Table A
CDW Evans Forbes Evans
1994 — 2005 2002 — 2006
() (i) (i) (iv)
Equity
Assets 9.59 7.05
Liabilities 11.88 10.00
Differential —2.29 —2.95
Debt
Assets 6.08 5.45
Liabilities 5.89 5.49
Differential 0.19 —0.04
All
Assets 11.20 11.05
Liabilities 4.30 4.10
Differential 6.90 6.94

Notes: Columns (i) and (iii) show the sample statistics reported by Curcuru,
Dvorak, and Warnock (2007) and Forbes (2009) for nominal annualized
returns. Columns (ii) and (iv) report comparable statistics from the returns
in my data set.



