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Abstract

‘Valuation effects’ can imply that the traditional current account is an inaccurate
measure of the change in the net foreign asset (NFA) position. This paper uses new
developments in the analysis of portfolio choice in general equilibrium to investigate
valuation effects in a two-country model. Broadly speaking, the valuation effects in
the model correspond to those observed in the data. But there is a key distinction
between ‘unanticipated’ and ‘anticipated’ valuation effects. Unanticipated effects
can be large, dominating the movement in NFA, but anticipated effects arise only
at higher orders of approximation and are small for reasonable parameterizations.
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1 Introduction

Open economy macroeconomic models typically pay close attention to the current ac-
count as a measure of the evolution of an economy’s net external assets. The growth of
current account imbalances has recently brought this linkage to the forefront of economic
policy discussion. Since countries must satisfy intertemporal budget constraints, large
and growing current account deficits will reduce net external assets and should require
the establishment of future trade surpluses.

This traditional view of the current account has been put into question more recently,
however. Corrected measures of net external assets incorporate changes in asset prices,
returns, and currency exchange rates (Lane and Milesi Ferretti 2001, 2007b). These
adjustments change an economy’s net external wealth through separate ‘valuation effects’
on gross assets and liabilities. Since the mid 1990’s, there have been huge increases in the
scale of gross external assets and liabilities, which has led these previously unmeasured
valuation effects to increase dramatically relative to the traditional measures of the current
account. A number of studies have emphasised the empirical relevance of these valuation
effects (Tille 2003, Higgins et al. 2006, Lane and Milesi Ferretti, 2007a, Gourinchas,
2008).

Until recently however, there has been little impact of these new empirical findings on
the modelling of the current account in open economy macro models. It has proven difficult
to incorporate classic principles of portfolio choice into the conventional dynamic general
equilibrium open economy model. Recent developments in the literature, however, now
provide techniques for combining portfolio choice with general equilibrium open macro
models.! This paper makes use of these new techniques to provide a qualitative and
quantitative analysis of the ability of theoretical models to account for valuation effects
in the evolution of net external assets, and to explore the interaction between valuation
effects and traditional measures of the current account.

We begin by developing a basic framework within which to analyse valuation effects
on the evolution of net foreign assets. This framework is then applied to a simple two-
country endowment economy model in which each country faces two sources of risk - one

from capital income, which is assumed to be internationally diversifiable through equity

!See, for instance Coeurdacier (2009), Evans and Hnatkovska, (2005), Kollmann (2006), Engel and
Matsumoto (2008), Devereux and Sutherland (2007, 2008), Tille and Van Wincoop, (2007).



sales, and the other from labour income, which cannot be directly diversified. Although
the model is simple, it allows us to illustrate in an analytical example the main elements
of the dichotomy between the traditionally measured current account and the valuation
channel in determining the movement of net external assets. Defining the valuation chan-
nel as the gap between the movement of net external assets and the standard measure of
the current account, we show that the valuation effect may be broken into anticipated and
unanticipated components. The anticipated component of the valuation effect captures
expected excess returns on a country’s portfolio due to differences in the covariance risk
associated with each country’s traded equity.? Such country risk premia allow, in prin-
ciple, for permanent imbalances in national current accounts, apart from other sources
of such imbalances. In addition, there may be time-varying anticipated excess returns
that are associated with current account adjustment. The unanticipated component of
the valuation effect captures the way in which national portfolios are structured so as to
hedge against consumption risk.

Having defined these different components of valuation effects, we go on to provide a
quantitative account of the importance of each component in the evolution of net assets.
We show that the model indicates that anticipated valuation effects are very small, except
for counterfactually high values of risk aversion and differences in country endowment
volatilities. But unanticipated valuation components may represent a large fraction of
the volatility of net external assets, even when the model is calibrated to realistic sizes of
gross national portfolios. Moreover, unanticipated valuation effects in the model behave
in quite a similar fashion to those imputed from the net foreign assets (NFA) data - in
particular, they are large as compared to traditional macro shocks, they dominate the
movements in NFA, they tend to be negatively correlated with the current account, and
they are approximately i.i.d.

One aspect of the recent portfolio discussion emphasises the difference between the
effects of shocks to returns for a given portfolio, and the effects of adjustment in the port-
folio itself. In our model, both effects form part of the dynamics of NFA. Unanticipated

valuation channels involve both shocks to returns, and movements in portfolio holdings.

2In our basic model, asset returns depend on dividend payments and capital gains terms. Since what
matters for portfolio choice is total asset returns rather than its components, we focus on expected excess
returns coming from both sources. The decomposition of the expected excess returns between dividend

payments and changes in asset prices will depend on the process driving the dividend stream.



But in our quantitative decomposition of the volatility of net external assets, the latter
channel plays at best a small role. The biggest driver of the volatility of net external
assets is the unanticipated movement in returns, holding the portfolio constant.

The main results of the paper are presented in the context of a one-good world econ-
omy with stochastic endowments. In a later section, we show how the decomposition
of valuation effects extends to a context with differentiated home and foreign goods. In
this section, we also emphasise the important role of bonds as well as equities in risk
sharing, and both asset prices and terms of trade changes in generating unanticipated
valuation effects. In this model, bond trading can achieve substantial risk sharing, even
for a very small international exposure to equities, suggesting a possible motive for ‘home
equity bias’.? In this case, valuation effects come from movements in the real exchange
rate, as well as movements in asset prices. Moreover, valuation effects in this context are
substantially larger than in the model without real exchange rate volatility.

There is a large and growing literature on valuation effects and current account dy-
namics in general equilibrium models. Notable recent papers are Cavallo and Tille (2006),
Ghironi et al. (2006), and Pavlova and Rigobon (2007). Cavallo and Tille (2006) and
Ghironi et al. (2006) provide a careful quantitative accounting of the impact of valua-
tion effects in models in which the portfolio structure is calibrated to match the data.
Pavlova and Rigobon (2007) present a rich continuous time dynamic model in which the
portfolio rules can be obtained in closed form, but follow a different line of inquiry from
that considered here.

The paper is structured as follows. The next section discusses some properties of the
data on the current account and net external assets. We then set out a simple model
of the current account in the face of capital and labour income risk. Following this, we
discuss the properties of the solution method for portfolio choice. We then explore some
analytical results on valuation effects. After this, we present quantitative results on the
importance of anticipated and unanticipated valuation effects. In the last section of the

paper we extend the analysis to a two-good model with trade in both equities and bonds.

3These results are similar to those in recent papers by Coeurdacier et al. (2008) and Coeurdacier and
Gourinchas (2009).



2 Stylised Facts

Here, we provide a brief description of the evolution of net external assets and their
decomposition in terms of the conventional measure of the current account, and those
driven by valuation effects.? We focus on a subset of OECD countries. Start with a
simple decomposition of net external assets into the conventional current account, as
measured in balance of payments accounting, and valuation terms. Thus, for country 7

at time t, we have:

NFAzt - NFAit,I = CA,Lt + VAL“‘/ (1)

We compute these using the IMF/Lane-Milesi-Ferretti External Wealth of Nations (EWN)
dataset on international investment positions, and from balance of payments data on the
current account. As discussed in Lane and Milesi-Ferretti (2007a), Tille (2003), and
Gourinchas (2008), movements in VAL; are driven by asset price and exchange rate
changes which cause revisions in the value of gross external assets and liabilities, but
are not incorporated in the income account as returns paid or received on gross external
liabilities or assets.

We derive VAL;; indirectly, since NFA; is reported in the EWN data-base (and
updated using the IMF IIP), and C'A;; is observable from Balance of Payments data. To
make the V AL;; variable comparable with our model, we scale by GDP. Thus, we define

valy = (NFAitG_D]]\DZfAitl) — GC;;; = Anx; — cay, (2)
Since NFA;; and CA;; are reported in US dollars, we use US dollar GDP,; from the
OECD database. The variable val;; is constructed for a sample of 23 OECD countries for
the period 1980-2006. Table 1 describes the characteristics of val;;. The first column of

the table reports the standard deviation of val; for each country. As noted in Lane and

Milesi-Ferretti (2007a), the valuation term is highly volatile, with an average standard
deviation of 0.07 across countries. The second column illustrates the fraction of the total
variation in Anz; accounted for by valuation effects; V R; =var(val;) /var(Anx;) over the
sample. For most countries, this is well above 50 percent. The average value is 0.90, and

the US is highest at 1.40. In terms of accounting for the variation in net external assets,

4Similar discussion is provided in Kollmann (2006), Gourinchas (2008), Lane and Milesi Ferretti

(2007a) among others.



for most countries the valuation effects completely dominate the share attributable to the
current account in the variation of net external assets.

The valuation term is of course not independent of the current account itself. The
third column of Table 1 reports the correlation coefficient between val;; and ca;; for each
country. In the endowment economies explored below, this correlation is negative. The
results in the data are mixed. For 14 of the 23 countries in the sample, corr(ca;, val;) is
negative, with the highest negative correlation being for the US.

Kollmann (2006) finds that ANFA is mostly negatively correlated with the current
account. He also notes Anx;; is approximately i.i.d. for most countries, while the current
account displays substantial persistence. Here, when we impute the valuation effect as
the difference between the two, we find that val; inherits the persistence properties of the
Anx;; series. The measured val; has no serial correlation for almost all countries. Table
1 reports the results from the AR(1) regression valy; = ¢; + cavaly_q for each country.
The AR(1) coefficient is insignificant for almost all countries. Below, we show that val;
as defined in the theoretical model should be 7.i.d.°

In the model below, the presence of valuation effects is critically tied to the size of
a country’s gross asset and liability position. Figures 1 and 2 illustrate the relationship
between gross positions and valuation effects. In the figure, gross positions are measured
by the average value of assets plus liabilities to GDP over the sample.’ Figure 1 suggests
that there is a positive relationship between the gross position and the standard deviation
of o(VAL). Countries with higher gross positions have higher volatility of the valuation
residual. But Figure 2 indicates that this is not true for the V R measure. That is, there
is no clear relationship between the gross positions and the degree to which net foreign
asset changes are accounted for by VAL. For most countries, V' R is close to 1.

These stylized facts are ‘first-order’ in nature. Gourinchas (2008) refers to these as
‘unpredictable’ valuation terms. But other recent discussion of valuation effects in inter-
national financial data stress the presence of ‘predictable’ valuation effects at the national

level, meaning that there are predictable excess returns on some component of a country’s

5The definition of VAL used in the model below includes dividend returns on equity, which may be
properly measured in the current account. But even if we define the valuation term using the trade

account (which does not contain any asset returns), we get similar results to those in Table 1.
6Clearly this is an imperfect statistic since both measures have been distinctly trending upwards over

the sample.



gross assets relative to the same component in its gross liabilities.

Gourinchas and Rey (2007b) estimate a substantial excess return on US assets relative
to liabilities, for all components of its international portfolio. For portfolio equity and
debt securities, Curcuru et al. (2008) argue that the actual excess return to the US is quite
small. But for FDI, Higgins et al. (2006) find a 2-3 percent persistently higher return
on US assets abroad than foreign assets held in the US. Lane and Milesi Ferretti (2007a)
provide an overview of some of the measurement problems inherent in these estimates.
They take a larger sample of countries, and find that average rate of return on assets
and liabilities have had significant differences over substantial periods of time for many
countries.

Gourinchas and Rey (2007a) highlight a somewhat different predictable valuation ef-
fect. They find that, conditional on an increase in the US trade balance deficit, the
US experiences a predictable persistent increase in the excess return on its international
investment portfolio, thereby reducing the required increase in the future trade balance

surplus required to achieve overall intertemporal budget balance.

3 Definition and Decomposition of Valuation Effects:

A Simple Example Model

3.1 The Budget Constraint and the Definition of VAL

In this section we focus on the definition of valuation effects in the context of a simple en-
dowment economy. We also show how the theoretical valuation effect can be decomposed
into unpredictable, predictable, constant and time varying components using approximate
solutions for portfolio behaviour. Section 4 solves explicitly for the different components
of the valuation effect and presents some numerical calculations which illustrate some of
the quantitative predictions of the model.

In order to define the valuation effect in the model it is sufficient to focus on the

budget constraint of home households. This is given by
Qi+ Qo = 1714 + Qoy1re + Y — Gy (3)

where Y is the endowment received by home agents, C' is consumption of home agents,

a1 and as g are the real holdings of the two assets (purchased at the end of period t—1
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for holding into period ¢) and ry ; and o are gross real returns. Note that oy ¢—1 and ag 1
are external holdings of assets, i.e. home households’ claims on (or liabilities to) foreign
households. For purposes of exposition, it is easier to develop the results assuming assets
are in zero net supply and that domestic households are the default owners of domestic
equity. Thus, equity trade takes place through derivative assets a; and as. This has no
bearing on the results. In the discussion below, we show the relationship between oy
and the total home country holdings of home stocks (which are not in zero net supply).
The stochastic process determining endowments and the nature of the assets and the
properties of their returns are specified in more detail below.

We define W; = a1 + g to be the total net claims of home agents on the foreign
country at the end of period ¢ (i.e. the net foreign assets, N F'A, of home agents). Defining
Tzt = T14 — T2 as the ‘excess return’ on asset 1, the budget constraint can then be re-
written as

Wy =Y, — C+ 1o W1 + i1y (4)

Given that a;;-1 and s, 1 are external holdings of assets, market clearing in asset
markets must imply a1;1 +aj, ; =0 and ag; 1 + a5, ; = 0, where asterisks indicate
foreign variables. To simplify notation in this example, we can drop the subscript from «; ;
and simply refer to a;. Note that oy, = —Qf ;= Qg Qop = Wy — o and Ay = Wi+ ay,
where W* is foreign net external assets, and W, + W} = 0.

Now consider the definition of the current account and the valuation effect. Equation

(4) can be rearranged to give a representation for the change in net external wealth as
AW, =Y, — Gy + (roy — DWiiy + 170y (5)

where AW, =W, — W,_4.

We wish to decompose AW, into current account and valuation terms in a manner
analogous to the data. The clearest approach within this model is to take the first term
Y, — Ci+ (rar —1)W;_4, as a measure of the conventional current account, and the second
term oy_17,4, as a measure of valuation effects which impact on net external assets,
but do not directly enter into the current account. We focus on the excess return on
the portfolio a;_17,,; as the principle measure of the valuation term, since the optimal
portfolio depends on the properties of total returns rather than its individual components.

However, the expression Y; — Cy+ (12 — 1) W, differs from the measured current account



in two ways. First, ro; is the return on a stock, and therefore includes both dividends
and capital gains terms. Capital gains are not usually counted as part of the measured
current account. Secondly, the current account may include dividend payments paid on
domestic and foreign portfolios that are measured in the excess return term r, ;. Because
we approximate around a symmetric steady state with W = 0 (see below), the capital
gain terms do not actually affect the approximations for the current account that are
reported below.” In addition, we show below that for highly persistent shocks, most of the
variability in 7, ; comes from capital gains terms, and not from movements in dividends.
Thus, measuring the current account as Y; — C; + (rq; — 1)W;_; and the valuation term
as ay_17,, accords closely with the balance of payments accounting procedures for highly
persistent shocks. More generally, as we noted in footnote 5, in the data, the first-order
properties of the valuation term defined using the trade balance as a residual (so that the
definition of VAL in the data includes total returns, including both dividend terms and all
capital gains) behaves very similarly to that using the current account. Hence, since our
measure of the current account in the model is essentially equivalent to the trade balance,
there is little discrepancy between the treatment of model and data in this dimension.

We therefore rewrite (5) as follows

AW, = CA, + VAL, (6)

where
CA =Y, —Ci+ (rop — )W (7)
VALt = 01Tzt (8)

Our analysis focuses on the behaviour of VAL as defined in (8). In Section 4 the
budget constraint and the corresponding definition of VAL will be embedded in a simple
DSGE model.

"We could avoid this feature by including a market in non-contingent commodity bonds, and allowing

the bond to be the reference asset. In that case, the return in the (r; — 1)W;_1 term would be that
on bonds, and would not contain any capital gains. In a fully symmetric environment, there would be
no trade in bonds anyway, and the results would be exactly identical to those reported below. More

generally, with highly persistent shocks, the gains from bond trade would be slight.



3.2 Other Details of the Example Model

Before considering solutions for o and 7, we complete the description of the model. Agents

in the home country have a utility function of the form
Uy=E Y 6.u(C,) (9)
T=t

where C is consumption and u(C) = (C*~*)/(1—p). The discount factor, 6, is determined
as follows
0,41 =0.8C7/CL", 0h=1 (10)

where 0 < 1 < p, 0 < 8 < 1, Cy is aggregate home consumption and C is a constant.®

In what follows we assume that 1 > 0 is positive, which ensures strict stationarity in
the first-order approximated model and a determinate value of net foreign assets, W. For
convenience we choose C4 in (10) so that W = 0. This is achieved by setting C4 = Y
where Y is the level of endowment in the non-stochastic steady state (hence C'4 can be
interpreted as the non-stochastic steady-state level of home consumption).’

The budget constraint for home agents is given by (3). Foreign agents face a similar
consumption and portfolio allocation problem with an analogous utility function and
budget constraint.

It is assumed that endowments are the sum of ‘capital income’ components, Y and

‘labour income’ components Y7, so that
Y; - YK,t + YL,t- (11)

The two countries may trade assets representing claims on capital income, but labour
income is non-diversifiable. Endowments are determined by the following AR(1) stochastic

processes

log(YKi/}_fK) = ,ulog(YK,t,l/S_/K) + ek 4, log(YL,t/YL) = ulog(YL,t,l/YL) +epe (12)

8Following Schmitt Grohe and Uribe (2003), 6, is assumed to be taken as exogenous by individual

decision makers. The impact of individual consumption on the discount factor is therefore not internalised.
9Since the algebraic expressions for optimal portfolios become very unwieldy when n > 0, to make

the exposition easier to interpret, in the explicit expressions developed in this section, we focus on the
limiting case where n becomes infinitesimally small. Even with n = 0, the conditional second moments
are still well defined. In order to solve the numerical impulse responses below, 7 is set equal to 0.001, so

that the model is strictly stationary.



where 0 < p < 1. Yx and Yy are the steady-state levels of capital and labour income
and ek, ¢, are zero-mean i.i.d. shocks which are symmetrically distributed over the
interval [—¢, €] with Var[ex| = 0%, Varler] = 02. In what follows, we make the further
assumption that 0% = o2, and define ( =corr|ex, ] as the correlation between capital
and labour income shocks. Foreign income processes are defined analogously, and we
assume zero covariance between home and foreign income shocks.

Equilibrium consumption plans must satisfy the resource constraint
G+ O =Y, +Y; (13)

where C* is foreign consumption and Y™ is the foreign endowment.
The two traded assets are equity claims on the home and foreign capital income. The
real payoff on a unit of home equity is Yx and the real price is Zg. Thus the gross real

rate of return is
ry=—p5—- (14)

The real return on foreign equity is defined analogously, where Z7, is the price of the
foreign equity.'”
At the end of each period agents select the portfolio of assets to hold into the following

period. The first-order condition for the choice of a; ; can be written in the following form

E, [ul(OtJrl)Tl,tJrl] = Lk [u/(ct+1)r2,t+1] (15)

and the first-order condition for home consumption is

U (Cy) = BE [0 (Cra1)raes1] (16)

Similar conditions arise from the foreign consumption and portfolio choices.

10Recall that the two assets are assumed to be in zero net external supply, i.e. «; +af = 0 and
ag + a5 = 0. It should be noted that the two assets in this model are paper claims on the endowments
streams, Yk and Yj. It is the paper claims that are in zero net supply, not the underlying supplies of
equity. The underlying capitalised value of the endowment streams has a strictly positive net value.
Define S and S* to be the capitalised value (i.e. the discounted present value or equity value) of Yk
and Y} respectively. Given the way the budget constraint is defined, home households are the default
recipients of home capital income. They are thus the default owners of S, the capitalised value of Y.
If they additionally hold «y of paper claims on Yi, they implicitly hold S 4+ a3 of home equity, while
foreign households hold aj. So total home and foreign holdings of home equity are S + a3 + o which

equals S (given the constraint that oy + of = 0).

10



A competitive equilibrium is defined by (4), (15) and its foreign counterpart, (14) and
the analogous equation for 7o, (16) and its foreign counterpart, and (13). These implicitly

give the solutions for the equilibrium values of C', C*, r1, 72, Zp 4, Z;,, Wi and oy.

3.3 Approximate Solutions for o and r,

We now discuss the nature of approximate solutions for o and r,. Approximate solutions
are defined around a non-stochastic steady state where & and Y are defined to be the
equilibrium values of a and Y. It is simple to see from (15) and (16) that r; = =1/
in the non-stochastic steady state. The fact that innovations to the exogenous driving
processes are symmetrically distributed over the interval [—e¢, €] ensures that any residual
in an equation approximated up to order N can be captured by a term denoted O (eN +1).

Consider an approximation of o up to order N
a, = BY [&+@§l) +al? 4. +@§N)} +0 (N (17)

where @ = a/(8Y) and & = (ay — @)/(BY). a9 is the order-i component of é;. In
this expression 3Y is a convenient normalising factor which simplifies notation in later
derivations. This normalization also allows & and &; to be interpreted (approximately) in
terms of GDP units.!?

In what follows we confine attention to the first two terms in this approximation, &
and @ﬁ”. Notice that, by definition, & is constant and therefore captures the average or
steady-state element of portfolio holdings, while the (first-order) time varying element in
portfolio holdings is captured by &§1).

Agents make their portfolio decisions at the end of each period and are free to re-
arrange their portfolios each period. In a recursive equilibrium the equilibrium asset
allocation will be some function of the state of the system in each period - which is
summarised by the state variables. We therefore postulate that the true portfolio (i.e.
the equilibrium portfolio in the non-approximated model) is a function of state variables,
ar = a(Z;) where Z is the vector of state variables. We can therefore deduce that @S) is

a linear function of the first-order deviation of Z from Z, i.e.

ay" = 02"

"Note that o may be negative so log-deviations of a are undefined.
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where p is a vector of coefficients.

When analysing a DSGE model up to first-order accuracy, the standard solution ap-
proach is to use the non-stochastic steady state of the model as the approximation point,
and to use a first-order approximation of the model’s equations to solve for the first-order
component of each variable. Neither of these steps can be used to solve for the equilibrium
of a portfolio problem. This is because in the non-stochastic equilibrium, the portfolio
optimality condition (15) implies that both assets pay the same rate of return. This im-
plies that any value for « is consistent with equilibrium. A similar problem arises in a
first-order approximation of the model. First-order approximation of (15) implies that
the expected returns on the two assets are identical, i.e. Ej[ry¢41] = By [ro441]. Again,
any value of « is consistent with equilibrium. So neither the non-stochastic steady state
nor a first-order approximation of the model provide enough equations to tie down the
zero or first-order components of «.

In Devereux and Sutherland (2008) we show that a second-order approximation of
the portfolio optimality conditions provides a condition which makes it possible to tie
down &. Having established this starting point, it is relatively straightforward to extend
the procedure to higher-order components of a. In Devereux and Sutherland (2007) we
show that the solution for the first-order component of a can be derived from third-order
approximations of the portfolio optimality conditions.!? The general solution approach is
outlined in an Appendix available on the authors’ websites.

Now consider equilibrium returns, r;; and 7, or, more specifically, the excess return,

rz+. Consider an approximation of r,, up to order N

Lo, . .
P =Tt g 1478+ D] 0 () (18)

where 7, = B(ryi,— ro:) and 1/ is the steady-state equilibrium value of r; and ry.'?
What can the solution approach tell us about equilibrium excess returns at different
orders of approximation? First, notice that the properties of the non-stochastic steady

state tell us immediately that 7, = 0, i.e. asset returns are equalised when there is no risk.

2For a related treatment, see also Tille and Van Wincoop (2007).
13Note that 7, may be negative so log-deviations of r, are undefined. Also note that in Devereux and

Sutherland (2007, 2008) 7, ; denotes 71— 7o, where 71, and 7o, are the log deviations of r; and 75 from
their values in the non-stochastic steady state. The definition of 7, used here leads to a considerable

simplification of notation when analysing valuation terms.
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Second, the properties of the first-order approximated model tell us that E; [f;lt) 1) =0,
i.e. certainty equivalence implies that expected asset returns are equalised (at the first
order).

The fact that the first-order expected excess return is zero, i.e. E; [filt) +1) = 0, combined
with the nature of the exogenous driving processes ((12) and their foreign counterparts),
implies that the realised value of filt) +1 will be a linear function of the realised values of
the innovations in the exogenous driving processes. Thus, f:(clz 41 will be a linear function
of e+ and €1, and their foreign counterparts. In turn this implies that filt) 1 will be a
zero mean i.i.d. random variable.

It follows from the above discussion that expected excess returns only deviate from
zero at orders 2 and higher. In Devereux and Sutherland (2008) we show that E; [fﬁ? 1)
can be solved in conjunction with &. Furthermore, we show that E; [fg(fz 1) can be written
as a linear function of one-period-ahead conditional second moments of first-order realised
asset returns and consumption. Depending on the relative size of the covariances between
asset returns and consumption in the two countries, [ffz +1] may be greater of less
than zero. However, because one-period-ahead conditional second moments are non-time-
varying (which in turn is because innovations to exogenous variables are i.i.d.), E; [fft) 1)
will be non-time-varying. In fact F; [fg 1) can naturally be thought of as the steady-
state equilibrium expected excess return which corresponds to steady-state equilibrium
asset holdings, &. The Appendix provides a brief demonstration of the link between the
solution for & and the solution for £, [ffft) 1)

In a similar way, in Devereux and Sutherland (2007) we show that the third-order
component of excess returns, E; [@(632 1), can be solved in conjunction with the first-order
component of asset holdings, aﬁ”. Again this point is briefly demonstrated in the Ap-
pendix. Devereux and Sutherland (2007) further show that E; [ff’t) 1) can be written in
terms of expected products of first and second-order realised asset returns and consump-

tion. Furthermore, just as dgl) is time varying, it follows that E; [ff’t) +1] is also time varying

and it is possible to show that F; [ff’z 1) is a linear function of the first-order component

of state variables, i.e.
(3 5(1
B[] = 02"

where ¢ is a vector of coefficients which are functions of one-period-ahead conditional

second moments. Fj [f:(cgt) +1) can naturally be thought of as the time varying element
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of excess returns that corresponds to the first-order time varying element of portfolio
holdings.

. . _ . ~(1 .
The properties of r, can therefore be summarised as follows: 7, is zero; 7“; t) 41 1s a zero-

. . (2 - RORRE
mean i.i.d. random variable; E;[F*) 1) is constant and may be non-zero; and £, %) 1) s

a linear function of first-order state variables and thus may be time varying.

3.4 Approximate Solutions for VAL

Our analysis of valuation effects is based on an approximate solution for VAL which is
constructed using the approximate solutions for o and r, given in (17) and (18). Using
these expressions, together with the fact that 7, = 0, it is simple to show that an expression
for VAL (up to third-order is) is given by

VAL, = VAL +V [V’A\LE” +var? v’fTLf’)} +0 ()

where
VAL = ar, = (19)
VAL = &) (20)
var? - &) + &l il (21)
VAL = &®) + a{"7 + &l 70) (22)

where VAL, = (VAL, — VAL)/Y. It proves convenient to normalise by Y, so VAL can
be interpreted in terms of GDP units.!4

In Section 4 we analyse the first, second and third-order components of VAL, given
by (20), (21) and (22), in detail in the context of the simple example model. But, before
doing that, we note here that a number of important general properties of ﬁLil), V/A\L?)
and V/A\Lig) can be established without specific reference to the model. In particular, we
show how the unanticipated, anticipated, constant and time-varying components of VAL
naturally arise at different orders of approximation. These general properties can be
established with reference to the general properties of the approximate solutions for «
and r, given in (17) and (18).

Starting with the first-order component of VAL given in (20), the most obvious feature

—
of VALE : is that it is a zero mean i.i.d. random variable. This follows from the properties

“Note that VAL may be negative so log-deviations of VAL are undefined.
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of filt) and &. The steady-state portfolio, &, is a constant while the first-order component

(1 oy . . .
of excess returns, rg(cz , has a zero conditional expectation (because of certainty equivalence

in the first-order system). Furthermore, the one-period ahead conditional variance of @92
— (1
is constant, so Vart_l[VALi )] is constant.

Now consider the properties of the second-order component of VAL. Equation (21)
shows that VALE ) is the sum of two terms. Since & is a constant, the first term in VALE ),

(2) ~(2)

af,y, inherits the stochastic properties of @(522 . It was explained above that £,_[7, ;] can

be solved as a function of one-period-ahead conditional second moments. Because these
(2)

one-period-ahead conditional second moments are non-time-varying, £, [7,

non-time-varying. Et,l[ffg ] can naturally be thought of as the steady-state equilibrium

expected excess return, or risk premium. It therefore follows that &ff,z will have a constant

| will also be

but possibly non-zero conditional mean.

— (2
The second term in VAL,E ), &§?1f§612 , on the other hand has a zero mean (conditional
(1

. . . .. . ~(1) A . . :
on time ¢ — 1 information). The conditional variance of aﬁ,’lr%) is however time-varying

because @591 is time varying. This term thus captures (one aspect) of the impact of
portfolio adjustment on the volatility of VVAL. Notice, however, that portfolio adjustment
does not give rise to predictable time variation in VAL at the second-order level.

The properties of the two components of V/A\Liz) thus imply that Et,l[V/A\Lf)] is
constant and may be non-zero while Vart_l[ﬁLEQ)] is time varying.

Notice from the discussion so far that V/A\Lil) and V/A\Lig) potentially capture two
of the aspects of valuation effects which have been emphasised in the empirical liter-
ature. V/A\Lil) potentially captures the large unpredictable swings in valuation effects
documented in Table 1, but it has nothing to say about predictable elements of valuation
effects. V/A\LS) on the other hand potentially captures the steady-state mean behaviour
of valuation effects. In particular it shows that the steady-state mean valuation effect
is associated with steady-state risk premia. The analysis of V/A\Lil) and V/A\Li?) shows
however that portfolio adjustment and predictable dynamics in excess returns plays little
or no role in valuation effects up to the second-order level. At most, dynamic adjustment
of portfolios affects the variance of V/A\Liz).

It is clear therefore that the predictable time-varying valuation effects described by
Gourinchas and Rey (2007a) do not arise at the level of second-order approximation. We

will now demonstrate that it is necessary to go to (at least) the third order level to identify
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predictable time varying effects. To see this, consider the third-order component of V AL.

— (3
In particular focus on the conditional expectation of VALE ), which is given by

5 (3) ~ . R .
EalVAL )= aBalil]  + 6Bl (23)
time Varia;i:)n in E[ry]  time Vari;rtion in o

which contains just two terms because F; a® 7M1 = 0). It is clear from the proper-
t—1"x,t

ties of & (which is constant) and Et,l[fg’g] (which is time varying) that the first term,
&Et_l[f(?’)], is time varying. It is also clear from the properties of &91 (which is time

x,t
varying) and Et_l[fgt) ] (which is constant) that the second term, dgl_)lEt_l[f@)], is also

Tt
time varying. In fact, (23) captures and separates the effect of time varying expected

returns (i.e. E; [f:(cgt)

]) on VAL from the effect of time varying portfolio holdings (i.e.
dgl_)l). V/A\Lf)) therefore potentially captures the time-varying predictable valuation effects
described by Gourinchas and Rey.'?

The properties of the different components of VAL can be summarised as follows:
V/A\Lil) potentially captures the unpredictable element of V AL; V/A\LEQ) potentially cap-
tures the constant element of the predictable component of V AL; and V/A\Lig) potentially

captures the time-varying element of the predictable component of VAL.

4 Solving for Valuation Effects in the Example Model

We now derive these different components of VAL in the simple example model.

4.1 First-order Valuation Effects

—
In order to analyse the properties of VALE : in more detail we first solve for its components
& and f:(clt) . Following Devereux and Sutherland (2008), it is easy to compute the first-order
solutions for consumption, asset prices, and asset returns. Given these, we obtain & as

follows
1 ¢k +0%)+ (1 - ¢)(Cok +o%)
2(1-0) o2 + 0%

(24)

a=—

— (3
I5Equation (23) describes the expected behaviour of VAL,E ) conditional on information at time ¢ —

— (3
1. More generally, the expected value of VALE -4-)7 conditional on information at time t is given by

— 3
E, [VALE_:T] = aF; [f§32+7} +E; [&EBTfl]Et [f§22+7] This follows because the i.i.d. nature of the exogenous

(1) (2)

innovations ensures that the conditional covariance between &;/ , and 7,7, is zero.
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where ¢ = Y /Y is the share of capital income in the total endowment in the non-
stochastic steady state. (See the Appendix for an outline of the solution procedure.)

The optimal steady-state portfolio, &, implies a positive holding of foreign equity, so
long as ¢(0% + 0%) + (1 — ¢)((o% + (*0%) > 0. The total share of domestic equity held
by the home country is given by

S+pa

1 1(1-¢)(Cok +o%)
S 2

1
2 g0k +0o%)

where S represents the steady-state domestic equity to GDP ratio, which is equal to

Be/(1 — )1 A fully diversified portfolio would have each country holding half of the
other’s equity to GDP ratio, so that & = —ﬁ. From (24), this would obtain if
¢ = (" = 0. The existence and degree of home bias in equity depends on the correlation

between capital and labour income in each country. If { and (* are less than zero, we

have & > —2(1;*:3), and there is home bias in equity holdings.!”
The first-order behaviour of the excess return is
~(1) (1 - B) *
_ _ 25
Tyt (1 — 5M> (gk,t gk,t) ( )
so the first-order component of the valuation effect, V/A\Lil), is given by
—w_(1-8)
VAL, =a— — €7 26
t & (1 — ﬁ,UJ) (5k,t 6lc,z‘,) ( )

—
We may compare the behaviour of VALE : to the first-order behaviour of the current

account, which is given by!®

o _ R R . R _ 2
oAY 2B =l [ ey (- ) (B - V)] - a =)

2(1—Bp) (1—PBu)

This expression contains two terms. The first term is the familiar textbook definition

(ere —ere)  (27)

of the current account. When there is a rise in home income relative to foreign income,

16Note that ay is interpreted as the home country’s external liabilities in the home equity. In the
non-stochastic steady state the total capitalised value of home equity is Zg = Yk /(1 =) so the equity
to GDP ratio is Zg/Y = (BYx/Y)/(1 —B) = Bo/(1 — B). Since the home household is the default owner

of home equity, its total holding of home equity (expressed as a ratio to GDP) is (Zg +&)/Y.
1"The potential for home bias in equity holdings arising because capital and labour income co-move

negatively has been noted in many previous papers. See for instance Bottazzi et al, (1996), Baxter and

Jermann (1997) (who argue against this explanation), and Engel and Matsumoto (2008).
18Here we approximate the current account around an initial value of NFA equal to zero.
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whether capital or labour income, the current account will improve, so long as p < 1.
The second term captures the impact of portfolio valuation effects on consumption, and
therefore on the current account. The valuation term represents the income gain or loss
due to unanticipated changes in the excess return on assets. The sign and size of this will
depend on the portfolio position &, given in (24).

We measure both the volatility of V/A\L(l) directly, and the volatility relative to the
volatility of net foreign assets. Take the case where a% = 0% and ¢ = ¢*. In addition,
to make the discussion simpler, assume that ¢ > ——2-. This condition ensures that no
country exhibits ‘super home-bias’, in the sense that it WlSheS to take a positive external

position in domestic equity.!® Then, from (24) and (26), the standard deviation of V/A\Lil)

VALY = 16| =2 “1_52)@ P (28)

is

The volatility of V/A\Lil)depends positively on the size of the gross asset position. This is
consistent with the evidence in Figure 1. In addition at,l(V/A\Lil)) is increasing in the
persistence of endowment shocks, and the volatility of shocks. A higher p has no effect
on «, but increases excess returns volatility.

Using (24), (26), and (27), we can define the ratio of the variance of V/A\Lil) to that

of the variance in the change in net foreign assets as:

— )
oL ALYy (6+ (1= 6)0)?
VE= T aw® P —ori-O) +@era-o0] &

Theoretically, this can take any value in the range between zero and infinity. When ¢ = 1
or ¢ = 1, there are effectively complete markets, and the right hand side of (29) is 1/p2,
which always exceeds unity. If shocks are quite transitory, then the optimal portfolio
keeps net external assets very stable, and the valuation ratio is very high. On the other
hand, for low or negative (, the optimal portfolio position is small, due to home bias, and
the valuation ratio may be very small.

To illustrate how risk sharing works in the model, take a one unit positive home en-
dowment shock. In addition, focus on the special case where ¢ = 1. In the absence

of valuation effects, measured income would rise by 1, while consumption would rise by

YFor ¢ = 0.36, (as assumed below), the condition requires only that ¢ > —0.5625, which is always

satisfied in our computations.
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[1—-5(1+p)/2]/(1—pu) , leading to a current account surplus equal to [6(1—pu)/2]/(1—5p),
consistent with (27). When equities are chosen optimally however, there is a simultaneous
negative payoff from the portfolio return, as the excess return on home equity is positive,
and the home household holds a negative gross position in external claims on home in-
come. Consumption is adjusted downwards by (1 — ) times the valuation effect, or
a(l1—B)%/(1 = Bu). Given ¢ =1 and @ = 1/[2(1 — 3)], consumption rises only by

L-Baem2 (=82,

(1—Bu) (1—pBp)

and the net effect on the measured current account is 1/2. Thus, the home endowment

shock is shared equally among home and foreign consumption. The sum of the measured
current account and the direct negative valuation term then leads to a fall in net foreign

assets for the home country equal to

-5 B
(1—08p) 2(1 — Bp)

In the period following the shock, the combination of higher income but lower net foreign

L
- —Q
2

assets leads home consumption to rise by 11/2, again leading to an optimal sharing across
countries. In this way, the initial (unanticipated) valuation effect leads to an expected
evolution of net foreign assets following the shock such that the consumption response is
equalised across the home and foreign country.

Using the solution for & , we may establish that:

(0+ 1 —-¢)Q) (1 —pb)

corrt,l(V/A\Lil), ﬁil)) =—
VB = 121 = )21 = )+ (1= B)2( + (1 - )C)?

< 0.

(30)
Hence, the theoretical correlation in this model is always negative. When either ( = 1,
¢ = 1, or p = 1, this correlation is equal to —1. In the first and second case, this is
because equity holdings allow for effectively complete markets, and the excess return on
the portfolio acts perfectly to stabilise idiosyncratic domestic income shocks. The effects
of any endowment shock on the current account precipitate a movement in the valuation
term which is exactly proportional to the shock. In the case y = 1, the correlation is
—1 because the only source of movement in the measured current account (27) is due to

movements in the portfolio itself.
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4.1.1 Quantitative Implications

We set out here the main parameter values that are used both in this section, and in
the extended model evaluation in the next sections. Let the discount factor be 5 = 0.96.
Again, we look at a symmetric case where the countries have identical volatilities of capital
income, and ¢ = (*. The portfolio size a depends on the value of (, the correlation between
labour and capital income, ¢, the share of capital in income, and the discount factor. For
¢ we take the conventional measure for the US economy of ¢ = 0.36. We set . = 0.9, with
o2 = 0.02%, which is approximately the volatility of annual US GDP growth. Empirical
estimates of ¢ have varied quite a lot (see Bottazzi et al. (1996), and Engel and Matsumoto
(2008)). The correct measure of ¢ should compare the overall returns to physical capital
with those to human capital. Following this procedure, Bottazzi et al. (1996) find a
range of estimates both negative and positive. In this model, to allow for home bias in
equity holdings within this example, it is necessary to have ( < 0. In Section 5 below,
we show that in the presence of endogenous terms of trade and bond holdings, we can
obtain home equity bias for any value of (. Here however, we simply choose a range of
values of ¢ which give rise to different values for the gross asset and liability positions
a. For ( = —.4375, the home country holds a gross asset and liability position equal to
about 100 percent of GDP (approximately the liabilities of the US economy), so & = —1.
This implies a high degree of home bias, with 89 percent of domestic equity being held
by home consumers.

Table 2 illustrates the values of at,l(V/A\Lil)), VR, and Corrt,l(V/A\Lil), ﬁil)) for this
model. In the table, we allow for variation in equity holdings and & by allowing for different
values of (. Using this calibration, at &« = —1, we find O't_l(V/A\Lil)> = 0.008, almost a
quarter that in the data for the US. To match the US estimate of at,l(V/A\Lil)) = 0.03,
we would need a = —3.4, which would reduce the share of domestic equity held by home
residents to 62 percent. If shocks were much more persistent, Jt_1<‘714\Lil)) would be
higher. For p = 0.95, for instance, we have at_l(V/A\Lil)) = 0.012. Table 2 also illustrates
the values of V' R for various values of equity holdings. At the baseline case with a = —1,
V' R is 0.82, so the variance of VAL is almost as large as the variance of NFA. As « rises in
absolute value, V' R increases, but since shocks are persistent, V' R is relatively insensitive
to the size of the gross asset position, consistent with the empirical evidence in Figure
2. Intuitively, from (26) and (27), when p is closer to unity, both V/A\Lil) and AW are
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proportional to &, so that their ratio is relatively insensitive to the size of gross positions.

This example suggests that in principle, a model of efficient risk-sharing can account
for the properties of the valuation shocks, the absence of persistence in these shocks, and
their large size relative to overall fluctuations in N F A.2Y Table 2 also shows the correlation
between VAL and C'A for various equity positions. The baseline correlation is —0.19.
This increases substantially (in absolute value) as the equity position becomes more and
more diversified, since intuitively, the portfolio position in that case more successfully

cushions shocks to the current account.

4.1.2 Alternative Definitions of VAL

How do the above conclusions differ when an alternative definition of the valuation term
is used? When we measure valuation effects as coming only from capital gains (associated
with fluctuations in equity prices), assuming that dividend payments are included directly

in the measured current account, we find that the volatility of VAL is given by

Oy s w80 = 5)
1(VAL,") = —=V2 1
0r1(VALg') = |l 0= ) V20 (31)
With substantial persistence in shocks, this differs only slightly from definition (28) above.

Similarly, we may show that V Rg = 1>V R, while
corry_q (ﬁLgt), 6’283) = corrt_l(ﬁLil), EZS))

Thus, for high persistence in shocks, the valuation term under this alternative definition
is similar to the previous definition, while the correlation between the valuation term and
the current account under this alternative definition is the same as that of the previous

definition.

4.2 Second-order Valuation Effects: Anticipated Excess Returns

Now consider the properties of the second-order component of VAL, given by expression

— (2
(21). It is useful to break the analysis of VALE : into two stages. First we consider the

200ur results complement those of Ghironi et al. (2006), and Kollmann (2006). Ghironi et al. discuss
the way in which financial integration may enhance risk sharing using an alternative approach to portfolio
choice. Kollmann focuses on the potential for equity portfolios to facilitate risk sharing in a complete
markets environment. His model also implies a negative correlation between NFA and the conventional

measure of the current account.

21



mean, or expected value of V/A\L@) Later on, we consider the stochastic behaviour of
V/A\L?). Recall that E,f,l[V/A\Li2 | =aE4|r xt] which, given the properties of E;_ 1[ ]
is a constant and may be non-zero.

Following Devereux and Sutherland (2008), we obtain the following expression for the

second-order component of the expected excess return

Brliff] = § = (600% = o%0) + (L= 0)(co %) (32)

The expected excess return on the home country asset is negative if the volatility of
the foreign capital income shock exceeds that of the home shock, and the covariance of
capital and labour income shocks in the foreign country exceed those in the home country.
Intuitively, if 0% < 0%, then the foreign capital income shock is more responsible for world
consumption volatility than the home shock. Investors in both countries then must receive
a higher expected return on the foreign asset. Even if 0% = 0%, however, if ( < (*, then
again world consumption volatility is more correlated with the foreign asset return, and
there is a risk premium on the foreign asset.

A risk premium on the foreign asset translates into an expected long run current ac-

count imbalance in the following way. Take expectations of a second-order approximation
of (6) yields

R A —(1)  —=(2) ~ .
Et,l[AWt(l) + AWt(2)] =E1[CA, +CA; T+ O‘Etfl[rc(fz]

The first term on the right hand side is the expected current account surplus, evaluated up
to second-order, while the second term is the expected excess return on the external port-
folio. If a Country holds an external portfolio which commands a positive risk premium, so
that o, 1[ ] > (, then it can sustain a permanent average current account deficit, and
yet keep E;_ 1[AW +AW(2)] = 0. For instance, if ¢(0% —0%)+(1—¢)(okr — %) <0,
then the home country’s asset is less correlated with world consumption risk. Since & < 0,
we then have aFE;_4 |7, ) +] > 0, and country 1 can have a permanent current account deficit
equal to this. By acting as a ‘safe haven’, a country with a low volatility of output can on
average consume more than its income, if it is willing to hold more risky foreign assets.
How big can this safe haven effect on the current account be within our simple example?
To estimate this, we must combine the solution for & with the expected excess return

within the model to obtain:
_plo(ok +0%) + (1 = ¢)(Cok + (o) [P(o% — oF) + (1 — ¢)(Cok — ("oF)]
4 (1= Bp)(o%k + %)
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The two key parameters determining the size of this expression are the coefficient of rela-
tive risk aversion, and the degree of persistence in endowment shocks. Figure 3 illustrates
the excess return and the current account effect. The figure assumes that 0% = 0.012,
and 0% = 0.04%, indicating that the foreign country has a much more volatile endowment
process. The correlation between capital and labour income in each country is varied in
order to allow variation in the value of &. We again assume that g = 0.96, ¢ = 0.36,
= 0.9. Clearly, from (32), the excess return will be proportional to the coefficient of
relative risk aversion. We allow for p = 1.5, a conventional value, and a higher value of
p = 8, indicating a high rate of risk aversion, but still well within the range used in asset
pricing studies (e.g. Bansal and Yaron, 2004). The gross portfolio position, —@, is on the
horizontal axis.

For values of & in the range of 0 to —1, the effect of differential risk on the current
account is very small. For p = 1.5, the effect is negligible. But even at the higher value of
p = 8, a ‘safe haven’ country in this range could expect to have a current account deficit
of 0.014 percent of GDP. As total leverage rises, the size of Et_l[ﬁLEQ)] rises. For gross
asset positions just over 4 times GDP (which is equivalent to a 50 percent holding of total
domestic equity), the safe haven effect could finance a current account deficit of 0.25 of a
percent of GDP, (with p = 8). For higher values of p, this effect is magnified. But even
for @ = —5 and p = .95, the implied current account deficit is less than 0.6 of a percent
of GDP.2!

4.3 Second-order valuation effects: Portfolio Adjustment

(1)

Now let us examine the stochastic properties of VAL®. Recall that the term &El_)lfm

implies that the conditional variance of VAL® is time varying. How important is this
effect in the determination of the variance of net external assets? In order to answer this
(1
t

question, we have to derive a solution for & ), the first order component of the portfolio.

Devereux and Sutherland (2007) show that there is an analytical solution for this, which

2ITf we alter preferences to increase the effective rate of risk aversion, the anticipated excess return

on the portfolio can increase substantially. For instance, introducing external habit persistence in

preferences, such that U = ﬁ(Ct — £0;)' 77, where C is aggregate consumption (where in equilibrium

C = C) increases the effective rate of risk aversion. With ¢ = 0.9, the value of the safe-haven effect is

increased by a factor of 10 in the model with habit persistence in preferences.
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(for this model) can be written as:

&gl) = 91?192 + QQYEEE? + 93?L(,1t) + 94}7;,(1:1) + Q5m(l) (33)
where the o, coefficients are complicated functions of parameters and the moments of
shocks.?? These portfolio adjustments will affect the correct measure of valuation, eval-
uated up to a second-order. In response to movements in the conditional means of con-
sumption and asset returns, agents desire to adjust their portfolio holdings.

How important is the time-variation in the variance of VAL®? In terms of variance
decomposition, Table 3 reports the results of the valuation terms when we solve the model

up the second-order. We define the valuation ratios V R; and V R, respectively as
VR, = Var(&f,gz + &fg)/var(Am(l) + AWt(Q)),

and
VRy = Var(&glfgz)/var(Am(l) + AWt(2)).

Thus, V R; is a measure of the importance of movements in excess returns on the portfolio
for the volatility of net foreign assets (up to second-order approximation), holding constant
the portfolio holdings. V' R, is a measure of the volatility in ‘portfolio adjustment’ as a
share of the volatility of net foreign assets.?> VR, is almost the same as the first-order
solution V'R from Table 2. As gross asset positions rise, the importance of movements
in excess returns on the portfolio grows larger. V' Ry was not measured before. For the
baseline case, V Rs is very small relative to V' Ry. In Table 3, for a very high degree of home
equity bias (and low portfolio diversification), the adjustment of portfolios contributes 3.5
percent of the variation in net external assets. Moreover, as the size of the gross asset
positions rise, this share falls. Intuitively, as the portfolio position moves towards full

risk-sharing, it becomes less necessary to adjust the portfolio in response to shocks.

22Why does o depend on the shocks and net wealth, as captured in (33)? When (15) is evaluated
up to a second-order, a constant & is sufficient to keep the conditional one-step ahead covariance of log
consumption and excess returns equal to zero. But when we take a third-order approximation in order
to obtain dgl), the (time-varying) conditional means of consumption and asset returns will affect overall

portfolio risk, and agents will have to adjust their portfolio to hedge against this.
Z3Note that this is not the same as ‘portfolio rebalancing’ (see e.g. Hau and Rey 2008). Since o is

measured as Zg (¢, — 1), where Zg , is the real stock price, and 1, is the total share of the home stock
held by home agents, changes in 9, in response to changes in Zg ; can occur (portfolio rebalancing), even

if oy is held constant.
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For more persistent shocks however, portfolio adjustment can represent a larger frac-
tion of the variability of net foreign assets. Table 3 illustrates the case of u = 0.95.
In that case, we see that the contribution of portfolio adjustment can be as high as 20
percent, when the size of the external gross portfolio is small. Again however, this share
diminishes as average portfolios become more diversified.

Despite the small size of the portfolio adjustment term in accounting for the movement
in net external assets at the second-order level, it still exhibits the risk-sharing properties
of the first-order solution. In Table 3,

(2
corry = corr(&fgz + 647‘“3(52 + 1)172&,014 C’AE )),

(1) —(2
corry = corr(ar ;t) +ar 2) CA( ) + C’A( )),

corrs = corr(agl)lrm, C’A + C’A )

Thus, the overall second-order valuation term, and the two subcomponents of the valua-
tion term covary negatively with the current account. Portfolio adjustment does play a
role as part of the optimal portfolio in the sense that it acts so as to cushion shocks to
the current account, as in the case of the first-order valuation effects. But relative to the
first-order effect of having an optimally chosen fixed portfolio, this higher-order effect has

only a minor impact on the evolution of net external assets.

4.4 Third-order Valuation Effects: Portfolio Adjustment and

Time Varying Expected Excess Returns

In the previous sections we examined the terms arising in the first and second-order
approximations of VAL. When considering the third order component of VAL it is
necessary to analyse the predictable time varying behaviour of o and r,. As discussed in
Section 3.3 this requires solving for higher-order components of « and r,.. More specifically
it is necessary (at least) to solve for the first-order component of o and the third-order
component of 7‘1 In the previous section we have already introduced the time-varying
solution for th . In conjunction with this first-order solution for Oz§ ) we may also derive
the expected third-order component of r, as a linear function of the state variables as
follows

E i) = 6.V + 6V + 637 + 6,770 + 55wV (34)
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where again the d; coefficients are complicated functions of parameters and the moments
of shocks.

Analysis of E [V/ATLEP))] can only be done numerically, via impulse responses. This is
reported in the next section.

Note that, while anticipated time variation only enters at a third-order approximation
of the VAL, we don’t actually need to solve the full model to the third-order to be
able to capture the third-order properties of VAL. In fact once we have obtained the
solutions of the form (33) and (34), these valuation effects can be evaluated directly from
first-order impulse response of the state variables. The next section presents numerical
calculations of impulse responses for the example model. These are used to construct

numerical calculations for the two terms in (23).

4.5 Impulse Responses and Valuation Effects

To illustrate the role and potential magnitude of the different valuation effects, we consider
some impulse responses following an innovation to capital income. These are shown in
Figure 4. Again we set 0% = 02 = 03¢ = 032 = .02%, 3 = 0.96, ¢ = 0.36, and pu = 0.9
and we choose ( = (* so that home households hold about 90 percent of home equity.
Figure 4 shows the impact of a -1% shock to capital income in the home country (Yy) in
period 1. The impact on total income is shown in panel (a). Home country income falls
by 0.36% on impact. Panel (b) shows that consumption in the home economy falls by
approximately 0.22% in period 1. The impact effect of the shock is therefore to push the
home economy into a trade deficit of approximately 0.14% of GDP. This deficit declines
to zero as the effects of the shock dissipate.

While the home economy runs a trade and current account deficit following the shock,
net foreign assets rise sharply in period 1 and then decline. The sharp rise in NFA in
period 1 reflects the first-order unanticipated valuation effect that arises from the effects
of the shock on realised equity returns. The shock to home country capital income implies
a sharp unanticipated fall in the price of home equity so there is an unanticipated negative

excess return on home equity (i.e. 7, is negative).?? Home households have a negative

24Notice from panel (g) that the prices of both home and foreign equity fall following the shock. The
price of foreign equity falls because the expected future rate of return on all equity has to be above

its steady-state value to be consistent with the rising path of consumption. The price of home equity
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external position in home equity (i.e. & is negative) so the negative excess return in home
equity represents a positive valuation effect. The shock to 7, is approximately -0.3% and
& is approximately —0.9, so this first-order valuation effect is approximately 0.27% of
GDP (i.e. —0.3 x —0.9). This is illustrated in panel (k).

By evaluating the p, coefficients in (33) we are also able to trace out the dynamic effect
of the shock on gross portfolio holdings. These are shown in panel (d) and panel (e). Here
&1 and G are home households’ holdings of, respectively, home and foreign equity. Panels
(d) and (e) show that, for this parameterisation of the model, the movements in gross
equity holdings are significantly larger than the movement in NFA. The shock induces
home households to increase their gross holdings of home equity by over 1% of GDP
while their holdings of foreign equity are reduced by an almost equivalent amount. As
discussed in Devereux and Sutherland (2007), the response of gross assets and liabilities
following the shock represents a combination of adjustment to overall wealth (the o
coefficients) and direct responses to the income shock (the o, coefficient).

Evaluation of the §; coefficients in (34) allows us also to plot the effects of the shock
on the (third-order) expected path of the excess return (i.e. E[*$]). This is illustrated in
panel (h). The shock leads to a persistent reduction in the expected excess return. The
magnitude of this effect is very small however. E[fg(gg)] falls by 0.000015% following the
shock and gradually returns to zero as the effects of the shock fade.

The dynamic responses of &) and E [fég)] provide us with the information necessary to
calculate the two third-order valuation effects in (22). These are illustrated in panel (m).
The plot labelled val(«) represents the value of the second term in (22) while the first term
in (22) is labelled val(rz). It can be seen from panel (m) that ézgl,)lEt_l[fg) | is zero in this
parameterisation of the model. This reflects the symmetric nature of the parameterisation,

which implies that Et,l[ﬂ(fz | = 0. Dynamic adjustment of dil) therefore does not generate

any predictable valuation effect. Panel (m) shows however that dEt,l[ffz

following the shock. This reflects the fact that £ [fg(f’)] is negative (see panel (h)) while &

| is positive

is also negative. The persistent negative value of F [ff’)] therefore represents a positive
valuation effect for home households. This effect is, however, minute. At its largest it is
only 0.000014 % of GDP! This should be compared to the trade deficit, which is 0.14%

obviously falls more than the price of foreign equity because the persistent shock to home capital income

reduces the income stream to holders of home equity.
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of GDP in the period of the shock.
As a further illustration of the size of the third-order valuation effects consider an
asymmetric case where 0% = 0.01% and 02 = .042, i.e. a case where foreign capital income

is more volatile than home capital income. This implies a steady-state risk premium in
foreign equity of 0.0079% (i.e. Et,l[fgt)] = —0.0079%). In this case time variation in alt
generates a non-zero valuation effect via the term ézgl)lEt_l[f(g)]. Impulse responses (not

x,t
reported) show that this valuation effect is negative (because Et_l[fgt)

&El) is positive) and it has a maximum absolute value of 0.0001 following a -1% shock to

] is negative and

home capital income. Again this is minute in comparison to the trade deficit created by
the shock.

We may therefore conclude that time varying expected returns do act so as to sta-
bilise the impact of a fall in the trade balance in the model.?> But in practice, this
mechanism plays essentially no role at all in the adjustment process in this model. To
obtain an economically meaningful pattern of time varying expected valuation effects
through movements in excess returns, we would need a model in which risk premia played
a much bigger role than they do here, as for instance, in the models of Campbell and
Cochrane (1999) or Bansal and Yaron (2004).

5 Real Exchange Rate Valuation Effects

So far, all the valuation effects we have analysed are due to changes in asset prices (and
to a minor extent, dividend payments). But Lane and Milesi Ferretti (2007a) emphasise
the importance of exchange rate changes in valuation gains and losses. To do full justice
to the role of nominal exchange rate variation on the valuation of net external assets
is beyond the scope of the present paper. However, we can easily extend the model to
incorporate the impact of terms of trade and real exchange rate movements in generating
valuation effects. In this section, we do this by allowing for differentiation between home
and foreign goods, as well as introducing a ‘demand’ shock. We also allow for trade in

bonds whose payoffs are defined in terms of units of home or foreign goods. In some

25We experimented with a range of parameter values for the persistence of the shocks and relative risk
aversion. In all cases, the results were similar, with the effects of time-varying expected returns being
very small. Note that a similar result on the stabilization features of expected returns is found in a
different context by Pavlova and Rigobon (2007). They also found that the effect is small.
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cases, this simple extension has quite dramatic implications for the structure of external
portfolios, as well as the source of valuation effects.

To save space, we describe the extended model in the Appendix. Agents in both
countries have elasticity of substitution 6 between the consumption of home and foreign
goods. The share of the home good in the home price index is y,. We allow for home bias
in consumption, so that E(y) > 0.5. In addition, we allow for ‘demand shocks’, which
affects the intensity of preferences for the home good relative to the foreign good. In

particular, assume that v, = yexp(v;), where v; = qv;_; + €,4, where ¢,4, is a zero-mean
2

i.i.d. shock which are symmetrically distributed over the interval [—e, €] with Varle,] = .
The foreign household has preferences with weight v; = vexp(—v;) on the foreign good.
This specification means that a positive v; shock increases both home and foreign demand

for the home good.

5.1 Bond and Equity Trade

In the special case of no demand shocks at all (i.e. o2 = 0), we may show the striking
result that equilibrium equity holdings are zero, while the holdings of home country bonds

are given by
- (I=9)@2y—1-p(2v0-1)
ap =
p(1 = pB)
This means that, when agents can trade in real bonds, there is complete home bias in

(35)

the equity portfolio. This holds independently of the size of shocks, the covariance of
capital and labour income shocks (, the value of the elasticity 6, or any other parameters
of the model.? Moreover, we can easily establish that (35) achieves full cross country
risk sharing (up to first-order) in the model with endogenous terms of trade movements
and 02 = 0. That is, an optimal bond portfolio supports complete assets markets, with

no need for any foreign equity portfolio.?”

26To be clear, there is a singularity at the points ¢ = 1, and/or 6 = 1, where perfect pooling of equity

would achieve the same allocation as (35).
2TIn a different context, with multiple shocks and capital accumulation, Coeurdacier et al. (2008) show

how a combination of bond holdings and equity holdings can support complete risk sharing, with equity
holding motives based on variations in income orthogonal to terms of trade movements. Coeurdacier and
Gourinchas (2009) show that such a separation in equity and bond portfolios is supported empirically.
Finally, Devereux and Saito (2007), in a very different context, also show that bond holding may substitute

for international trade in equity.
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Why do agents not wish to hold equity in portfolios in this example? The reason
is that the bond portfolio allows a claim on the terms of trade, and the deviation from
full risk-sharing across countries is also proportional to the terms of trade. Up to first-
order, the relative rate of return on bonds (i.e. foreign bonds relative to home bonds) is
equal to the movement in the terms of trade. Full risk-sharing requires that consumption
movements adjusted for real exchange rate movements are equalised across countries. But
departures from this are also driven by movements in the terms of trade. Hence, a bond
portfolio can ensure full cross country risk sharing.

In general, &, (as given in (35)) may be positive or negative. In the case v = 0.5, the
sign of @y, is determined only by the size of . When 6 > 1, home agents hold a negative
position in foreign denominated bonds. This is because relative home consumption rises as
relative home endowments increase, when 6 > 1, while simultaneously, the return on the
home bond tends to fall, as the terms of trade depreciates, so that home bonds represent
a good hedge against consumption risk.?®

In the more general case where there are both demand and endowment shocks, the

optimal portfolio will include both equity and bond holdings. We now explore this case.

5.2 Valuation Effects

We may compute the analogous valuation terms that we constructed in the one-good
model above. Table 4 reports the results, using the benchmark calibration, for the econ-
omy with trade only in equities, and the case where both equities and bonds are traded.
We also report the breakdown of valuation effects into dividend payments, asset price
movements, and relative price movements. In the baseline calibration, we set all param-
eters as in Table 2, except # = 1.5, and v = 0.75, which are close to standard consensus
values for these parameters in the literature. We assume that endowment shocks have
the same volatility and persistence as before. We set ( equal to the same value as in the
baseline case of the previous model. As regards the calibration for demand shocks, there
is little empirical evidence to determine o2 and ¢c. We follow Couerdacier et al. (2008) in
setting 02 = 0.012, and choose the same persistence for demand shocks as for endowment

shocks. Again, we assume all shocks are independent. Finally, we set the intertemporal

28When ~ > 0.5, it is no longer true that the sign of ¢ is determined only by the size of §. But, for

reasonable values of parameters, we would anticipate that a; < 0, as before.
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elasticity of substitution, p = 1.5.

Table 4 shows the values for the portfolio positions and valuation effects. In the
equity only economy, there is still considerable home-bias. Home investors hold about
68 percent of home equity. In the equity-bond economy, home agents take a positive
position in foreign bonds, and a negative external position in domestic equity, backed by
a positive holding of foreign equity.?’ Equity holdings display considerable home bias -
home agents hold 82 percent of home equity. Bond holdings carry most of the weight in
terms of cross-country risk-sharing. Gross bond holdings are about 97 percent of GDP.

Table 4 also illustrates the details of the valuation effects in this extended model. In
both the equity-only economy and the equity-bond economy, the volatility of the valuation
term is considerably higher than in previously, as we now have an additional shock. In
both cases, the standard deviation of the valuation term is about 3 percent. In both cases
also, the valuation ratio is significantly higher than before, at the same value of a&.

In the model with only equity trade, most of the variance of the valuation effect is
accounted for by movements in asset prices. Equity price volatility accounts for about
eight times as much in terms of overall valuation movements as does dividend movements.
Also, the share of volatility accounted for by movements in the terms of trade is very small.

In the case with both equity and bond trade, the importance of terms of trade in
valuation effects increases considerably. Table 4 shows that, in this case, the dividend
movements play only a tiny role in valuation effects. Asset price movements remain
important, but a significant part of the volatility of the valuation term is accounted for
by movements in the terms of trade.

These results indicate that the size and composition of first-order valuation effects
may be affected in important ways by the structure of the economy and the availability
of assets. Nevertheless, the valuation mechanism still operates in the same way as in the
simple model. Valuation effects act so as to enhance risk sharing between countries. In all

cases, we see a negative correlation between the current account and the valuation terms.

29 A positive holding in foreign bonds ensures that consumption is insured against demand shocks,
which, in the absence of portfolio diversification, would both increase consumption and increase the

return on home bonds through a terms of trade appreciation.
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6 Conclusion

Empirical evidence indicates that for most countries, the evolution of net external assets
is dominated by valuation gains and losses coming from changes in asset prices and ex-
change rates, which do not enter into the measured current account. The valuation term
represents the gap between the change in net external assets and the current account.
This paper shows that a simple model of risk-sharing based on optimal portfolio choice
can provide a reasonable qualitative and quantitative account of this valuation term up to
the first-order, where valuation effects are ‘unanticipated’. The source of these valuation
effects, the degree to which they act so as to provide cross country risk sharing, and their
decomposition into asset price changes and terms of trade changes, will depend on the
structure of international goods markets and the availability of international assets.
Recent literature has also suggested the presence of ‘anticipated’, or higher-order valu-
ation effects, giving rise to anticipated average excess returns and anticipated time-varying
excess returns. We show that these higher order effects do in principle play a role in the
movement of net external assets. In practice however, for the benchmark international
macro model with standard preferences and realistically calibrated consumption risk, these

effects are quantitatively very small.

References

[1] Bansal, R., Yaron, A., 2004. Risks for the long run: A potential resolution of asset
pricing puzzles. Journal of Finance 59, 1481-1509.

[2] Baxter, M., Jermann, U., 1997. The international diversification puzzle is worse than

you think. American Economic Review 87, 170-180.

[3] Bottazzi, L., Pesenti, P., van Wincoop, E., 1996. Wages, profits and the international

portfolio puzzle. European Economic Review 40, 219-254.

[4] Campbell J., Cochrane, J., 1999. By force of habit: A consumption based explanation
of aggregate stock market behaviour. Journal of Political Economy 107, 205-251.

[5] Cavallo, M., Tille, C., 2006. Could capital gains smooth a current account rebalanc-
ing? Federal Reserve Bank of New York, Staff Report 237.

32



[6]

Coeurdacier, N., 2009. Do trade costs in goods market lead to home bias in equities?

Journal of International Economics 77, 86—100 .

Coeurdacier, N., Kollmann, R., Martin, P., 2008. International portfolios, capital

accumulation and foreign assets dynamics. CEPR Discussion Paper 6902.

Coeurdacier, N., Gourinchas, P.O., 2009. When bonds matter: Home bias in goods

and assets. London Business School, mimeo.

Curcuru, S., Dvorak, T., Warnock, F., 2008. Cross-border returns differentials. Quar-
terly Journal of Economics 123, 1495-1530.

Devereux, M., Saito, M., 2006. A portfolio theory of international capital flows.
CEPR Discussion Paper 5746.

Devereux, M., Sutherland, A., 2007. Country portfolio dynamics. CEPR Discussion
Paper 6208.

Devereux, M., Sutherland, A., 2008. Country portfolios in open economy macro

models. Journal of the European Economic Association, forthcoming.

Engel, C., Matsumoto, A., 2008. The international diversification puzzle when goods
prices are sticky: It’s really about exchange-rate hedging, not equity portfolios.

American Economic Journal: Macroeconomics, forthcoming.

Evans, M., Hnatkovska, V., 2005. International capital flows, returns and world fi-
nancial integration. NBER Working Paper 11701.

Ghironi, F., Lee, J., Rebucci, A., 2006. The valuation channel of external adjustment.

Boston College, mimeo.

Gourinchas, P., 2008. Valuation effects and external adjustment: A review, in:
Cowan, K., Edwards, S., Valdes, R., (Eds.) Series on Central Banking, Analysis,
and Economic Policies, Vol. 12. Banco Central de Chile, Santiago, pp. 195-236.

Gourinchas, P, Rey, H., 2007a. International financial adjustment. Journal of Political
Economy 115, 665-703.

33



[18]

[19]

[20]

[21]

[22]

[23]

[25]

[26]

[27]

Gourinchas, P, Rey, H., 2007b. From world banker to world venture capitalist: US
external adjustment and the exorbitant privilege, in: Clarida, R., (Ed.), G7 Cur-
rent Account Imbalances: Sustainability and Adjustment. The University of Chicago

Press, Chicago, pp. 11-55.

Hau, H., Rey, H., 2008. Global portfolio rebalancing under the microscope. NBER
Working Paper 14165.

Higgins, M., Klitgaard, T., Tille, C., 2006. Borrowing without debt? Understanding
the U.S. international investment position. Federal Reserve Bank of New York, Staff
Report 271.

Kollmann, R., 2006. International portfolio equilibrium and the current account.
CEPR Discussion Paper 5512.

Lane, P., Milesi-Ferretti, G.M., 2001. The external wealth of nations: Measures
of foreign assets and liabilities for industrial and developing countries. Journal of

International Economics 55, 263-94.

Lane, P., Milesi-Ferretti, G.M., 2007a. A global perspective on external positions, in:
Clarida, R., (Ed.), G7 Current Account Imbalances: Sustainability and Adjustment.
The University of Chicago Press, Chicago, pp. 67-98.

Lane, P., Milesi-Ferretti, G.M., 2007b. The external wealth of nations mark II: Re-
vised and extended estimates of foreign assets and liabilities, 1970-2004. Journal of
International Economics 73, 223-250.

Pavlova, A., Rigobon, R., 2007. An asset pricing view of current account adjustment.
NBER Working Paper 13468.

Schmitt-Grohe, S., Uribe, M., 2003. Closing small open economy models. Journal of

International Economics 61, 163—185.

Tille, C., 2003. The impact of exchange rate movements on US foreign debt. Current

Issues in Economics and Finance 9, 1-7.

Tille, C., van Wincoop, E., 2007. International capital flows. NBER Working Paper
12856.

34



Table 1: Properties of the valuation term in the data

sd(val) VR corr(val,CA) corr(val, GDP) AR(1) mean(val)
Australia 0.06 0.88 0.30 -0.03 0.13 0.00
Austria 0.04 1.12 -0.34 0.05 0.20 0.00
Canada 0.04 1.12 -0.39 0.05 0.61%* 0.01
Denmark 0.05 0.62 0.22 -0.03 -0.08 -0.01
France 0.04 0.94 -0.06 0.00 -0.19 0.00
Germany 0.03 0.45 0.24 0.08 -0.13 0.00
Iceland 0.06 0.44 0.09 -0.18 -0.17 -0.02
Ireland 0.15 0.92 0.05 -0.23 -0.08 0.00
Italy 0.04 1.05 -0.26 -0.16 -0.01 0.00
Japan 0.03 0.98 -0.13 0.06 -0.39 -0.01
Korea 0.05 0.88 -0.31 0.30 0.07 -0.02
Mexico 0.04 1.28 -0.50 0.22 -0.16 -0.01
Netherlands 0.10 0.99 -0.08 0.04 -0.21 -0.05
New Zealand 0.13 0.99 -0.08 -0.08 0.39% -0.01
Norway 0.05 0.60 -0.35 -0.27 0.15 -0.01
Portugal 0.04 0.42 0.09 0.32 -0.01 0.00
Spain 0.04 0.70 0.11 -0.02 0.01 -0.01
Sweden 0.11 1.14 -0.35 -0.07 0.04 -0.02
Switzerland 0.15 1.14 -0.36 -0.06 0.09 -0.01
Turkey 0.04 0.71 -0.01 -0.19 0.10 -0.02
UK 0.05 0.89 0.01 -0.10 -0.24 0.00
Us 0.03 1.40 -0.54 0.11 0.31 0.01

Notes: sd(val) is the standard deviation of val, VR is the ratio of the variance of val to the variance of the
change in NFA, corr(val,CA) and corr(val,GDP) are the correlation of val with the current account and
GDP respectively, AR(1) is the estimated coefficient of val on its lagged value (** indicates significant at
the 1% level and * indicates significant at the 5% level) and mean(val) is the average val over the sample.
Sample 1980-2007.



Table 2: Properties of the 1st-order component of the valuation term in the model

Equity holdings sd(val) VR corr(val,CA)

shock persistence=0.9

0.89 0.008 0.82 -0.19
0.84 0.012 1.00 -0.26
0.80 0.015 1.10 -0.32
0.76 0.018 1.17 -0.38
0.71 0.022 1.21 -0.43
0.67 0.025 1.23 -0.48
0.62 0.028 1.26 -0.52
0.58 0.032 1.27 -0.56
0.53 0.035 1.28 -0.60

shock persistence=0.95

0.89 0.013 1.05 -0.24
0.84 0.018 1.12 -0.34
0.80 0.023 1.14 -0.40
0.76 0.028 1.16 -0.46
0.71 0.034 1.17 -0.52
0.67 0.038 1.18 -0.57
0.62 0.044 1.18 -0.62
0.58 0.048 1.19 -0.66
0.53 0.054 1.19 -0.70

Notes: Column 1 shows the proportion of home equity held by home
households. sd(val) is the standard deviation of val, VR is the ratio of the
variance of val to the variance of the change in NFA and corr(val,CA) is
the correlation between val and the current account.



Table 3: Properties of the 2nd-order component of the valuation term in the model

Equity holdings VR: VR: COIT1 COIT > COIT3

shock persistence=0.9

0.97 0.18 0.035 -0.08 -0.06 -0.05
0.93 0.50 0.021 -0.13 -0.12 -0.04
0.90 0.75 0.010 -0.18 -0.18 -0.04
0.87 0.92 0.007 -0.23 -0.23 -0.04
0.83 1.03 0.004 -0.28 -0.28 -0.03
0.80 1.10 0.003 -0.33 -0.32 -0.03
0.71 1.21 0.001 -0.43 -0.43 -0.02
0.58 1.27 0.001 -0.57 -0.56 -0.02
0.53 1.28 0.001 -0.60 -0.60 -0.01

shock persistence=0.95

0.97 0.43 0.209 -0.12 -0.08 -0.09
0.93 0.82 0.090 -0.18 -0.16 -0.08
0.90 0.99 0.040 -0.24 -0.23 -0.08
0.87 1.08 0.022 -0.30 -0.30 -0.07
0.83 1.12 0.013 -0.36 -0.35 -0.06
0.80 1.14 0.008 -0.41 -0.41 -0.06
0.71 1.17 0.003 -0.53 -0.53 -0.04
0.58 1.19 0.001 -0.67 -0.67 -0.03
0.53 1.19 0.001 -0.70 -0.70 -0.03

Notes: Column 1 shows the proportion of home equity held by home households. VR,
VR, corr:, corr: and corrs are defined in the text.



Table 4: Valuation effects in the two good model

Equity Only sd(val) VR corr(val,CA)
0.026 1.29 -0.64
Equity holdings=0.68
sd(val _div) sd(val_AQ) sd(val_AP)
0.003 0.023 0.002
Equity and Bond Trade sd(val) VR corr(val,CA)
0.03 1.31 -0.71
Equity holdings=0.82
Bond holdings=0.97 sd(val _div) sd(val_AQ) sd(val_AP)
0.002 0.011 0.012

Notes: sd(val) is the standard deviation of val, VR is the ratio of the variance of val to the
variance of the change in NFA and corr(val,CA) is the correlation between val and the
current account. sd(val div), sd(val AQ) and sd(val AP) are the standard deviations of the
components of val arising from dividend, asset price and the terms of trade movements
respectively.
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