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Abstract

We study the multi-period asset allocation problem for emerging market investors whose
asset menu consists of stocks, bonds and bills. We consider two types of emerging market
investors: domestic investors (with returns in local currency) and international investors who
can invest in US and emerging markets assets (with returns in US dollars). In developed
markets, long-term government bonds are often considered attractive investment options for
risk-averse investors. Our results show that emerging market bonds with a maturity of one
year and longer can be attractive for domestic and international investors with different risk
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1 Introduction

The last decade has witnessed a renewed interest of researchers in portfolio choice theory, with a
particular emphasis on the portfolio choice problem of a multi-period investor.! The variability of
expected asset returns over time is one of main distinctions that sets apart the multi-period portfolio
choice problem from its single-period counterpart. The distinctive characteristics of the multi-
period portfolio choice have been known at least since Samuelson (1969) and Merton (1969, 1971,
1973). However, the recent empirical evidence that asset returns contain a predictable component
has motivated researchers to revisit the multi-period portfolio choice problem.?

A multi-period investor’s asset demand can be decomposed into the myopic demand and the
intertemporal hedging demand. The myopic demand for an asset is the demand in a single-period
context, when the investment opportunity set is assumed to be constant. The myopic demand
is static in nature and similar to the demand derived in the classical mean-variance framework.
Intertemporal hedging demand arises when an investor seeks to hedge against adverse changes in
future investment opportunities.

Campbell & Viceira (1999) analyze the influence of the hedging motive on the total demand
for stocks in a multi-period setting. They propose an approximate analytical solution to the Merton
model for an infinitely-lived investor with one risky asset and a single state variable. Campbell et al.
(2003) go one step further and extend Campbell & Viceira (1999) model to include more assets
and state variables, by applying a simple numerical procedure in conjunction with an approximate
analytical solution. They consider the multi-period asset allocation problem of an infinitely lived
investor with Epstein-Zin utility and derive this investor’s myopic and intertemporal hedging de-
mand for stocks, bonds, and T-bills. They use a vector autoregressive (VAR) model to specify the
behavior of asset returns and state variables. The authors show that there is a sizable demand for
US stocks and bonds. In particular, the hedging motive explains a substantial part of a conserva-
tive’s investors demand for stocks. In Campbell et al. (2003), the intertemporal hedging demand
for US stocks stems from the predictability of stock returns from the dividend yield, due to which

negative stock returns in the present are associated with positive expected returns in the future. In

ISee e.g. Kim & Omberg (1996), Campbell & Viceira (1999), Balduzzi & Lynch (1999), Barberis (2000), Lynch
(2001), Bekaert & Ang (2002), Chapados (2011), Campbell & Viceira (2002) and Campbell et al. (2003)

2See Keim & Stambaugh (1986), Campbell (1987, 1991), Brennan et al. (1997), Fama & French (1988, 1989),
Harvey (1994), Barberis (2000), Lynch (2001), Ang & Bekaert (2007).



this way, stocks can be used to hedge the variation in their own future returns.

Rapach & Wohar (2009) apply the approach of Campbell et al. (2003)to the US and six other
developed countries (Australia, Canada, France, Germany, Italy, and the UK). They find that
in all countries the myopic demand for bonds is the main component of the total demand for
fixed-income securities. In addition to the point estimates of the mean optimal demand for assets,
Rapach & Wohar (2009)provide statistical confidence intervals quantifying the amount of param-
eter uncertainty associated with the estimates. These confidence intervals turn out to be wide,
reflecting a considerable amount of parameter uncertainty.

The goal of this study is to shed more light on the short-run and long-run risk-return properties
of emerging market bonds. Historically, international investors used to invest in emerging market
bonds denominated in US dollars. Recently, local currency fixed-income securities in emerging
markets have become more widely available (Miyajima et al. 2012). Due to limited data availabil-
ity, local-currency bond markets have received relatively little attention in the emerging markets
literature (Bekaert & Harvey 2003). Some basic stylized facts derived from one-period returns are
reported by Burger & Warnock (2007), but little remains know about the long-run risk profile of
local-currency bonds in emerging markets. Because bond returns are negatively correlated with
short-term interest rate levels, they may hedge against fluctuations in investment opportunities
over the business cycle. On the other hand, bonds are exposed to inflation risk, which is partic-
ularly relevant for long-term investors. Inflation-hedging is important for all long-term investors,
but especially for those investing in high-inflation countries.

Our study extends the analyses of De Vries et al. (2011) and Umar & Spierdijk (2013) by con-
sidering more countries and by adding bonds to the emerging market investor’s asset menu. We
first consider domestic investors in seven emerging market economies (Brazil, India, Malaysia,
Mexico, Poland, South Africa, Thailand) and the US, with returns in the local currency. The do-
mestic investor’s asset menu consists of domestic stocks and bonds, as well as a domestic short-
term money market instrument (the benchmark asset). We analyze this investor’s demand for assets
during the period February 2002 — July 2012. Subsequently, we move on to an international in-
vestor with returns in US dollars, who can invest in local stocks and bonds in Argentina, Brazil,
Chile, China, Colombia, Malaysia, Mexico, Peru, Philippines, Poland, Russia, South Africa, or

Turkey. The other options on the international investor’s asset menu are US stocks, bonds, and



T-bills (where the latter is the referred to as the benchmark asset). We study the international in-
vestor’s optimal demand for assets during the period June 1999 — July 2012. We calculate the
optimal demand for assets for both the international and domestic investor, assuming different
levels of risk aversion. Furthermore, we decompose the total demand for stocks and bonds in the
myopic and intertemporal hedging demand using the approach of Campbell et al. (2003). An asset
with a relatively high intertemporal hedging demand is attractive for an investor in the long run due
to its ability to perform well in the event of adverse future circumstances, whereas an asset with
a high myopic demand is attractive due to favorable immediate single-period expected returns. In
addition to the point estimates of the mean demand for assets, we provide statistical confidence
intervals to quantify the amount of parameter uncertainty. Accounting for estimation uncertainty is
particularly relevant in emerging markets, where data availability is often limited. We also analyze
the demand for assets over time.

One of the reasons that relatively little attention has been paid to the demand for stocks in
emerging markets is the limited data availability in these countries. Particularly the availability of
local-currency bond prices tends to be problematic in emerging markets. The present paper makes
use of different bond indices for international and domestic investors. The data for US dollar bond
prices are available over a longer period and for more countries. These data availability constraints
explain why our sample of emerging markets is geographically diverse, covering countries in Asia,
the Far-East, Latin America and Eastern Europe.

We find that emerging market bonds can be attractive for both domestic and international in-
vestors with different degrees of risk aversion. Some countries have bond markets that are particu-
larly attractive for short-term investors, whereas the bond markets in other countries are interesting
for long-term investors only (or for both long-term and short-term investors). In the former group
of countries, bonds provide favorable immediate single-period expected returns. In the latter group
of countries, bond returns perform well in the event of adverse future circumstances. For both do-
mestic and international investors, emerging market stocks can also provide attractive long-term
and short-run investment opportunities. Also US bonds can be a favorable short-run investment
option, but it is hardly ever optimal to invest in US stocks.

Whenever we establish a substantial and significant hedging demand for bonds or stocks, two

conditions are met. First, their excess returns are predictable (from the term spread and the book-



price ratio, respectively), due to which these assets can be used to hedge the variation in their own
future returns. Second, parameter uncertainty is sufficiently limited to make the hedging demand
significant. We generally establish relatively wide confidence intervals for the estimated myopic
and hedging demands, which indicates that there tends to be a high degree of parameter uncertainty
involved with the approach.

The remainder of this paper is organized as follows. Section 2 summarizes the method of
Campbell et al. (2003). Section 3 is devoted to the data choices and the data’s sample properties.
We discuss and interpret the domestic and international investor’s demand for assets in Section 4.

Finally, Section 5 concludes.

2 Methodology

This section outlines the approach of Campbell et al. (2003).

2.1 Theoretical framework

Let R ;41 be the real return of a portfolio of n assets, for an infinitely long-lived investor with
Epstein-Zin preferences defined over a fixed stream of consumption. Let Ry ;41 be the simple real
return on the benchmark asset (a short-term money instrument) and R; ;41 (i = 2,3,...,n) the
simple real return on the remaining # — 1 assets. The portfolio return is given by
n
Rpi+1 = Zai,t(Ri,t—H — Ris41) + Ri41, ey
i=2

where «; ; is the portfolio weight for asset i. The log real return is denoted as 7; s 41 = log(R; s4+1+

1), for all i. Let x;4 1 be the vector of excess returns such that

/
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Let 5,41 be the vector of the other state variables (also referred to as instruments), such as the
dividend yield and the short rate. We stack 7y s 41, X;4+1 and 5,41 inam X 1 vector, z;4 1, yielding

the state vector

/
Zip1 = [Fie41. Xe 41 S041] - (3)



The system of state variables is assumed to follow a first-order vector autoregression for z; 1,

such that

Zr41 = ¢o + d12: + viga, 4)

where ¢¢ is the m x 1 vector of intercepts, and ¢ is the m x m matrix of slope coefficients,
and v, is an m-dimensional vector of shocks that are iid normally distributed with mean 0 and
covariance matrix X, such that

2 / 1
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Innovations are assumed to be homoscedastic and independently distributed over time, but cross-
sectional correlation is allowed. 012 denotes the variance of the innovations to the return on the
benchmark asset; oy 5 is the vector of covariances between the innovations to the benchmark asset
returns and the other asset returns (with (z — 1) elements); o, is the vector of covariances between
the innovations to the benchmark asset returns and the instruments (with (m — n) elements); X
is the covariance matrix of the innovations to the excess returns (with (n — 1) x (n — 1) elements);
Y xs 1S the covariance matrix of the innovations to the excess returns and the instruments (with
(m —n) x (n — 1) elements); X is the covariance matrix of the innovations to the instruments
(with (m — n) x (m — n) elements).

The homoskedasticity assumption is restrictive in the sense that it rules out the possibility
that the state variables predict changes in risk. However, the literature has shown that the impact
of the state variables on risk seems modest relative to their influence on expected returns; see
Campbell et al. (2003).

Following Epstein & Zin (1989, 1991), Campbell et al. (2003) define the recursive preferences

of an investor over an infinite investment horizon as

- _ 6/(1—-y)
U(CEUrn) = (1= 5@ ) ©)

where C; is the consumption at time ¢, IE;(-) is the conditional expectation given all information
attime #, 0 < § < 1 is the time discount factor, ¥ > 0 is the coefficient of relative risk aversion,

0 =(0—-y)/(1 =y~ !)and ¥ > 0 is the elasticity of intertemporal substitution. A higher value



of & reflects a more patient investor and a higher value of y corresponds with a more risk averse
investor. One notable advantage of using this utility function is the separation of the notion of risk
aversion (y) from that of the elasticity of intertemporal substitution ().

The budget constraint for an investor with wealth W; is
Wixi = W —C)Rps41. @)

Given the budget constraint defined in Equation (7), Epstein & Zin (1989, 1991)derive the Euler

equation for consumption of asset i in portfolio p as

Et((é(Cgrl)—I/W)GR;’(;;IG)RUH) - )

t

For the power utility case (with y = ¥ ~! and @ = 1), the first order condition in Equation (8)
reduces to the standard one. Campbell et al. (2003) point out that the optimal portfolio choice with
constant investment opportunities is the same as the single-period or myopic portfolio. However,
with time varying investment opportunities, exact analytical solutions are generally not available
except for specific values of y and . Campbell et al. (2003) combine the approximate analytical
solution of Campbell & Viceira (1999, 2001) with a simple numerical procedure to calculate the
optimal portfolio and consumption choices for any values of y and . Campbell et al. (2003)
approximate the log real return on the portfolio, in a way that is exact in continuous time and
highly accurate for short time intervals. Furthermore, log-linear approximations of the budget

constraint (first order) and the Euler equation (second order) are used.* The optimal portfolio (o)

and consumption (¢; — wy) rules are given by

o = Ag + A1z 9
and

¢ —wr = by + Bizt + z; By zs, (10)

where ¢; and w; are the log levels of C; and W, respectively. Ay (dimension (n — 1) x 1), A4
((n—1)xm), by (1 x 1), By im x 1) and B, (m x m) are constant coefficient matrices that are

functions of y, ¥, 6, p, ¢o, ¢1 and X, with p = 1 — exp[E(c; — wy)].

3Equation (6) reduces to a special case of time-separable power utility when y = ¥ ! and to log utility under the
additional constraint y = ¢~ = 1.

4These approximations are exact for ¥ = 1.



2.2 Mpyopic and intertemporal hedging demand

Because we focus on an investor’s portfolio choice, we are interested in the parameters of Equa-
tion (9). Following Merton (1969, 1971), Campbell et al. (2003) derive expressions for Ay and A4,

in Equation (9) that divide the total demand into myopic and intertemporal hedging components:

Ao = (1/Y)Exx(Hxo + 0.503 + (1 = y)oix) + (1= (1/y)) T3z (=Ao/(1 = ¥)) (1)

myopic demand intertemporal hedging demand

and

Ay = (1/y) Sl Hegr + (1 — (1/9) 5 (=A1 /(1 =), (12)

myopic demand intertemporal hedging demand

where H, denotes the selection matrix that selects the vector of excess returns (x;) from z;. 0)%
denotes the vector of diagonal elements of ¥, ; Ay and A denote matrices whose values depend
on By, By, B> y, ¥, 8, p, ¢o, ¢1 and X,,. For full details we refer to Campbell et al. (2003). The
two terms related to the myopic demand in Equations (11) and (12) sum to the total myopic de-
mand for an asset. The myopic demand refers to the demand for an asset in a single-period context,
similar to the demand derived in a static mean-variance framework, with a constant investment op-
portunity set. The two terms related to the intertemporal hedging demand in Equations (11) and
(12) sum to the total intertemporal hedging demand. The latter demand arises in a multi-period
portfolio choice problem, when an investor accounts for changes in the investment opportunity set
and tries to hedge against adverse future shocks.

When the benchmark asset is riskless (o1, = 0) the myopic demand equals the vector of
expected excess returns on the risky assets, scaled by the inverse of the covariance matrix of
the risky asset returns and the reciprocal of the coefficient of relative risk aversion. When the
benchmark asset is risky, investors use the term (1 — y)oq, to adjust this allocation. An investor
with logarithmic utility (i.e., y = 1 and 8§ = 0) will have a zero hedging demand. The hedging
demand will also be zero when investment opportunities are constant over time. More specifically,
Rapach & Wohar (2009) point out two necessary conditions for the existence of intertemporal
hedging demand in a multi-period portfolio choice framework with non-logarithmic utility: (1)
the returns should be predictable and (2) the variance-covariance matrix for the VAR innovations

(X) should not be diagonal.



The more risk-averse the investor, the more eager she is to hold assets that deliver wealth
when investment opportunities are poor. Consequently, the hedging demand is usually positive
for sufficiently risk-averse investors. By contrast, a less risk-averse investor prefers to hold assets
when investment opportunities are favorable. For such an investor the hedging demand tends to
be negative. Hence, the risk-averse investor is usually long in stocks. However, if the expected
stock excess return are sufficiently negative, it becomes attractive for the investor to take a short
position in equity. With a short position in stocks, a drop in expected future stock returns provides
an improvement in the investment opportunity set. In this scenario the hedging demand becomes
negative.

Because they are functions of the estimated model parameters, the point estimates of the op-
timal asset demand are subject to parameter uncertainty. To quantify this uncertainty, we follow
Rapach & Wohar (2009) and estimate confidence intervals in addition to the point estimates. We

use the Delta method for this purpose.

2.3 Limitations of the approach

Campbell & Viceira (1999) discuss several limitations of their approach that we briefly summarize
here. First, their approach boils down to a partial equilibrium model, focusing on the demand-side
of the asset allocation problem. For a given exogenous asset return process and a set of investor
preferences, a long-term investor’s optimal demand for assets is calculated. This partial approach
assumes that asset returns are exogenous, which implies (among others) that the asset demand
by individual investors does not have any market impact. The implied model of investor behavior
is not used to explain observed asset returns such as in Lynch (2003). Second, the approach of
Campbell et al. (2003) provides an approximate solution, which is only exact under certain as-
sumptions. Although it has been shown that this solution is generally accurate, the approximation
error increases when the state variable is more than two standard errors away from its mean.

As noticed by Rapach & Wohar (2009), the estimated asset demands can be given a norma-
tive or positive interpretation. According to the normative interpretation, the optimal asset de-
mand for a given asset return process corresponds to an investor whose investment preferences

coincide with the assumptions made by Campbell & Viceira (2002). The positive interpretation,



following Lynch (2001), states that the optimal asset demand reflects the behavior of a unique
individual or of a small group of investors, who exploit the return predictability created by a large
number of other investors with different preferences (such as the habit-formation preferences of

Campbell & Cochrane (1999)).

3 The data

We consider investors in several emerging market economies and the US, with returns denomi-
nated in either the local currency (domestic investors) or in US dollars (international investors).
The domestic investor’s asset menu contains a short-term money market instrument (the bench-
mark asset), a stock market index and a government bond index; all in the local currency. Specit-
ically, we focus on domestic investors in Brazil, India, Malaysia, Mexico, Poland, South Africa,
Thailand, and the US during the February 2002 — July 2012 period (resulting in 126 monthly ob-
servations). The international investor can invest in the US, as well as in Argentina, Brazil, Chile,
China, Colombia, Malaysia, Mexico, Peru, Philippines, Poland, Russia, South Africa, or Turkey.
The international investor’s investment options are US and emerging market stocks and bonds, as
well as a 3-month US T-bill (the benchmark asset). All her asset returns are denominated in US
dollars. The international investor’s sample period is June 1999 — July 2012 (yielding 158 monthly
observations).

Throughout, we use monthly data series obtained from Thomson Reuters Datastream. We
work with log returns and log inflation rates everywhere. Real returns on the benchmark asset are
calculated by subtracting the monthly inflation rate from the monthly nominal return. We obtain
real excess returns by subtracting the nominal return on the relevant short-term money market
instrument (the benchmark asset) from the nominal asset return. For the domestic investor, we use
the inflation rate of the relevant domestic market to calculate real returns on the benchmark asset.
For the international investor we use the US inflation rate. The book-price ratio corresponding to
a stock index — used as a predictor of stock excess returns — is calculated as the ratio of the index’

total book value divided by its total market value.

5The book-price ratio is alternatively referred in the literature as the book-to-market ratio.



3.1 Data choices

Table 1 displays the data series used by the domestic investor. The benchmark asset for each
country is listed in the table’s first panel. The choice of the benchmark asset is mainly driven
by data availability considerations. The mnemonics for the equity indices are listed in the table’s
second panel. Bond returns are calculated from the JP Morgan Government Bond Index-Emerging
Markets (GBI-EM) total return indices. These indices are emerging market debt benchmarks that
track local currency bonds issued by emerging market governments, with maturities of one year
and longer. Their mnemonics are in the third panel of Table 1. The mnemonics for the inflation rate
series used for each country are shown in the fourth panel. We use the nominal return on the short-
term money market instrument, the book-price ratio and the term spread as the predictor variables
in our VAR specification; these variables are listed in the first, fifth and sixth panels of Table 1.
The domestic investor’s term spread is calculated as the difference in nominal yield between the
relevant GBI-EM bond index and the benchmark asset.

The first panel in Table 2 shows the Datastream mnemonics for the international investor’s
equity total return indices. For Colombia, Peru and Russia, Datastream’s equity indices are avail-
able in the domestic currency only. We therefore convert the local-currency returns to US dollars
using the corresponding exchange rate, which is also taken from Datastream. The exchange rate
mnemonics are also listed in the first panel of Table 2. We use the total returns on the JP Morgan
Emerging Markets Bond Index (EMBI) to calculate the international investor’s emerging market
bond excess returns. The latter index is commonly used as a benchmark to track the (US dollar)
total returns of tradable external debt instruments in emerging markets, with maturities of one
year and longer. The bond mnemonics are listed in the second panel of Table 2. The international
investor’s predictor variables are the nominal return on the 3-month US T-bill, the book-price ra-
tio of the corresponding stock market index (third panel) and the term spread (fourth panel). The
term spread will be used as a predictor of bond excess returns and is calculated as the difference
in nominal yields between the JP Morgan EMBI Total Return Index and the 3-month US T-bill.
Campbell et al. (2003) and Rapach & Wohar (2009)use the dividend yield as the main predictor of
stock excess returns. Similar to Umar & Spierdijk (2013), we establish strong explanatory power

for the book-price ratio. We therefore replace the dividend yield by the book-price ratio. We will
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come back to this issue in Section 4.6

3.2 Sample statistics

The domestic investor’s sample statistics are reported in Table 1. Most of the emerging market
assets have higher sample Sharpe ratios than their counterparts in the US (where the sample Sharpe
ratio is defined as the mean excess return divided by the sample standard deviation). Bonds are
the only exception; the highest monthly sample Sharpe ratio of 0.24 is found for the US, while the
lowest is established for Brazil (-0.05). India is the country whose money market instrument has
the highest Sharpe ratio (0.8). The emerging market with the highest equity Sharpe ratio is Mexico
(0.19). The lowest equity Sharpe ratios are found for Brazil and Poland (which both have a value
of 0.03).

We move on to the sample statistics for the international investor as reported in Table 2. The
equity indices of Peru and Colombia exhibit the highest sample Sharpe ratios, which are both
equal to 0.18. The lowest Sharpe ratio is found for Argentina (-0.04). Also the Sharpe ratio of US
stocks is relatively low (0.00). Emerging market bonds tend to have higher sample Sharpe ratios
than US bonds. Bonds in Mexico and Russia have the highest sample Sharpe ratios (of 0.32),
whereas Argentina’s Sharpe of -0.03 is lowest across all emerging markets. The US bond Sharpe

ratio equals 0.22.

4 Empirical results

In line with Rapach & Wohar (2009)and Umar & Spierdijk (2013), we keep the model tractable by
imposing that investors can only invest in one emerging market country at the time. We use a first-
order VAR model to capture the time-varying nature of expected asset returns. We use the book-
price ratio as the main predictor of stock excess returns. The nominal return on the benchmark
asset and the term spread are used as the main predictors of bond excess returns (Campbell et al.
2003).

For each domestic investor in a specific emerging market country, the resulting VAR model

is 6-dimensional and contains the domestic real return on the benchmark asset, the real stock and

SFor Brazil we use the dividend yield anyhow, because the book-price ratio is unavailable.
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bond excess returns, the nominal return on the benchmark asset, the book-price ratio associated
with the stock index, and the term spread. For the international investor the VAR model is 10-
dimensional and consists of the real and nominal returns on the benchmark asset, the real stock
and bond excess returns for the US and the emerging market, the nominal return on the 3-month
US T-bill, and the domestic and US book-price ratios and term spreads.” Throughout, the VAR
models contain the natural logarithm of the book-price ratios on the stock index. The estimated
coefficients of the VAR model, based on OLS, are shown in Appendix A. See Tables A.1 — A.2
(domestic investor) and Tables A.3 — A.8 (international investor).

Besides the estimated model parameters, we need relevant values for v (intertemporal elas-
ticity of substitution), y (degree of risk aversion) and § (annual time discount factor) in order to
estimate Equation (11) and (12). We follow Umar & Spierdijk (2013) and use the values ¢ = 1
(intertemporal elasticity of substitution), y = 2, 5,7, 10 (coefficient of relative risk aversion) and

4 = 0.92 (annual time discount factor) to cater for investors’ different time preferences.

4.1 The domestic investor’s demand for assets

The domestic investor’s asset menu comprises domestic stocks, bonds and a short-term money
market instrument, where the latter acts as the benchmark asset. The estimated demands for assets
are displayed in Tables 3 — 4. The demand for each asset is decomposed into total, myopic and
hedging demand. Both the total and the myopic demand over all assets sum to 100%, whereas the
hedging demand over all assets in the investment set sums to 0%. The total, myopic, and hedging
demand are expressed as a percentage of the real initial wealth that is invested in a particular asset.
A negative demand for an asset indicates a short position.®

The demand for local bonds is significant in Malaysia (where both the myopic and hedging
demand are significant), Poland (myopic and hedging), South Africa (myopic), Thailand (myopic),
and the US (myopic and hedging). Furthermore, the demand for domestic stocks is significant and
substantial in India (myopic and hedging), Malaysia (myopic and hedging), Mexico (myopic), and
South Africa (myopic and hedging).

7Similar to Rapach & Wohar (2009), we assume that the exchange rates used to convert local currency asset prices
into US dollars are exogenous. Furthermore, they play no role in the international investor’s VAR models.

8We notice that many markets do not allow short-selling. However, we do not impose any borrowing or short-selling
constraints because we want to focus on the pure intertemporal effects of return predictability.
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The significant myopic demand for domestic assets in the above countries follows from these
assets’ relatively favorable Sharpe ratios. The significant hedging demand for stocks and bonds in
the aforementioned countries stem from the predictability of these assets’ returns from some of
the predictor variables. For example, the VAR model for Malaysia shows that the lagged nominal
return on the short-term money market instrument and the term spread have the usual positive
effect on the expected bond excess return, while the associated residual correlations are negative
(particularly the correlation between the residuals of the bond excess return and term-spread equa-
tions). Together, these two effects make bonds able to hedge against the variation in their own
future returns. That is, investors are generally long in assets that have high Sharpe ratios (such as
bonds). A negative shock to bond excess returns implies a deterioration of investment opportuni-
ties for such investors. A strongly negative correlation between the innovations of the bond excess
return and term-spread equations means that a negative shock to bond excess returns is generally
accompanied by a positive shock to the term spread. The positive coefficient of the lagged term
spread in the bond excess-return equation implies that the positive term spread will have a pos-
itive impact on expected bond excess returns in the next period. Therefore, low bond returns in
the present tend to be followed by higher expected excess returns in the future, thus providing a
hedge in the long run. The book-price ratio in Malaysia’s stock return equation has a significantly
positive coefficient and the associated residual correlation is strongly negative. In a similar way as
described for bonds, this gives stocks the ability to hedge against the variation in their own future
returns.

Hence, we generally find the term spread to be the most influential predictor variable in terms
of the hedging demand for bonds. The positive impact of the lagged term spread on the expected
bond excess return is usually explained by interpreting the term spread as an embedded matu-
rity risk premium (Fama & French 1989). Similar to Umar & Spierdijk (2013), we find that the
book-price ratio rather than the dividend yield accounts for the hedging demand for stocks. More
specifically, we find that a VAR model with the dividend yield instead of the book-price ratio
underestimates the hedging demand for stocks. Chan & Chen (1991) argue that the book-price
ratio acts as a proxy for a firm’s relative level of distress. According to Fama & French (1992),
the book-price equity premium stems from the higher risk premiums assigned to high book-price

firms due to their increased risk of distress. Our results suggest that it is crucial to account for
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distress risk during the sample period 2002 — 2012. This seems intuitive, given that the sample
spans a very turbulent period in both developed and emerging economies.

Of course, parameter uncertainty should be sufficiently small for the hedging demand to turn
out significant. Tables 3 — 4 show that the hedging demand for stocks and bonds turns out signifi-
cant in a few countries (see above). Although the hedging demand for domestic stocks and bonds
tends to be positive for most countries under consideration, parameter uncertainty is too large for
the hedging demand to turn out significant. In particular, for Brazil the demand for none of the
assets is significant. Of course, this does not necessarily have to imply that there are no attrac-
tive investment opportunities for short-run and long-run investors in this country. It is more likely
that the 6-dimensional VAR model that describes the investment opportunities involves too much
parameter uncertainty. A more parsimonious model could provide more significant results. In gen-
eral, the confidence intervals for the mean asset demand are relatively wide, which is in line with
Rapach & Wohar (2009) and Umar & Spierdijk (2013). The relatively wide confidence intervals
emphasize that the outcomes of the intertemporal portfolio choice model should be interpreted
with some caution.

Finally, we analyze the domestic investor’s demand for stocks and bonds over time. Instead of
using the time average of z; in Equation (9), we use z; itself and depict the time-varying demand
for stocks as a function of time; see Figures 1 —3 fory = 7, ¥ = 1 and § = 0.92). The demand
for bonds tends to be higher in magnitude and more volatile than the demand for stocks. Bonds

can have substantial myopic and hedging demand.

4.2 The international investor’s demand for assets

We follow the same approach to estimate the international investor’s mean total, myopic and hedg-
ing demand. The international investor’s asset menu consists of emerging market stocks and bonds
in one of the countries under consideration, together with US stocks, bonds and 3-month T-bills.
We consider parameter values ¥ = 1 and y = 2,5, 7, 10 and use an annual time discount factor of
d = 0.92. The international investor’s total, myopic and hedging demand for stocks are reported
Tables 5 - 9.

The demand for emerging market bonds is significant for Brazil (where only the hedging de-

14



mand is significant, for more conservative investors), Chile (hedging), China (myopic), Colombia
(myopic), Malaysia (myopic), Peru (hedging), Philippines (myopic and hedging), Russia (my-
opic), South Africa (hedging), and Turkey (hedging). The demand for US bonds is significant
and substantial for Argentina (myopic), Brazil (myopic), China (hedging), Peru (myopic), and
Turkey (myopic). Whenever bonds have favorable Sharpe ratios, the myopic demand for these
assets tends to be substantial and significant (provided that the amount of parameter uncertainty
is small enough). Again the VAR estimates and the residual correlation show that particularly
the term spread accounts for the hedging demand for bonds, but not in all countries parameter
uncertainty is sufficiently limited to make the hedging demand significant.

The international investor’s demand for emerging market stocks is significant for Chile (my-
opic and hedging), Malaysia (myopic), Russia (hedging). The hedging demand for US stocks is
only significant for international investors who consider China or Peru as their foreign target mar-
ket. The myopic demand for US stocks is often negative, but never significant. The negative my-
opic demand for US stocks in countries other than China can be explained from the relatively low
Sharpe ratios for this asset class. The VAR models’ estimated coefficient and residual correlation
matrices show that it is the book-price ratio that causes the hedging demand for stocks. However,
also here it holds that parameter uncertainty is not always small enough to ensure significance of
the hedging demand.

Again we investigate the change in demand for stocks and bonds over the sample period (for
y =7,% = 1 and § = 0.92). Figures 4 — 8 show the total and hedging demand for US and
emerging market bonds. For both asset classes the hedging motive tends to be a major component
of the total demand for bonds, but also the myopic demand can be substantial. A striking pattern
for most countries is the opposite movements in the demand for US and emerging market bonds,
which suggests that bonds not only act as a hedge against unfavorable changes in their own returns
but also against adverse movements in another country’s bond index returns.

In a similar way we analyze the dynamics of the demand for US and emerging market stocks;
see Figures 9 — 13. Because it is difficult to establish a common pattern across different countries,
we focus on the last years of the sample period. After the stock market collapse at the end of 2008,
we observe a sharp rise in the demand for particularly US stocks, followed by a gradual decline.

During the years after the 2008 stock market crash the demand for US stocks tends to be higher
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than the demand for emerging market stocks and the hedging motive seems responsible for the

major part of this demand.

5 Conclusions

The potential of better risk-adjusted returns coupled with diversification benefits have attracted
investors toward emerging market assets. This paper has quantified the myopic and intertemporal
hedging demand for stocks and bonds in emerging markets. We have calculated the asset demand
for a domestic investor with returns in the local currency and an international investor whose
returns are denominated in US dollars.

In developed markets, long-term government bonds are often considered attractive investment
options for risk-averse investors. Our results show that also emerging market bonds with a maturity
of one year and longer can be attractive for domestic and international investors with different
risk preferences, in both the short run and the long run. Some emerging economies have bond
markets that are particularly attractive for short-term investors, whereas the bond markets in other
emerging countries are interesting for long-term investors only (or for both short-term and long-
term investors). In the former group of countries, bonds provide favorable immediate single-period
expected returns. In the latter group of countries, bond returns perform well in the event of adverse
future circumstances.

For both domestic and international investors, emerging market stocks can also provide attrac-
tive long-term and short-run investment opportunities. For international investors it is hardly ever
optimal to invest in US stocks. By contrast, US bonds can be a favorable short-run investment
opportunity.

Whenever we establish a substantial and significant hedging demand for bonds or stocks, two
conditions are met. First, their excess returns are predictable (from the term spread and the book-
price ratio, respectively), due to which the assets can be used to hedge the variation in their own
future returns. Second, parameter uncertainty is sufficiently limited to make the hedging demand
significant.

The relatively wide confidence intervals for the estimated demand for assets indicate that there

is a often a high degree of parameter uncertainty involved. Longer data samples and more parsi-
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monious models to describe the time-varying nature of expected asset returns could contribute to

reducing the amount of estimation uncertainty. We leave this as a topic for future research.
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Appendix A Supplementary material

Table A.1: Domestic investor’s VAR model estimates

real.bill
stock
bond
nom.bill
bp

ts

real.bill
stock
bond
nom.bill
bp

ts

real.bill
stock
bond
nom.bill
bp

ts

real.bill
stock
bond
nom.bill
bp

ts

real.bill

0.45
(0.00)
0.65
0.71)
-0.68
(0.28)
-0.02
(0.12)
1.82
(0.32)
0.08
(0.08)

0.31
(0.00)
-1.00
(0.17)
0.36
(0.28)
0.00
(0.40)
1.04
(0.15)
-0.01
(0.16)

0.36
(0.00)
251
(0.13)
0.79
(0.00)
0.02
(0.23)
-1.48
(0.40)
0.04
(0.02)

0.30
(0.02)
-0.35
(0.80)
0.65
(0.07)
0.00
(0.85)
2.60
(0.19)
-0.01
(0.11)

stock

-0.01
(0.02)
0.22
(0.03)
-0.02
(0.54)
0.00
(0.18)
-0.19
(0.09)
0.00
(0.83)

-0.01
(0.17)
0.14
(0.14)
0.04
(0.17)
0.00
(0.00)
0.11
(0.30)
0.00
(0.00)

0.00
(0.86)
0.06
(0.61)
-0.01
(0.81)
0.00
0.22)
-0.03
(0.81)
0.00
(0.20)

-0.01
(0.10)
0.03
(0.83)
-0.05
(0.03)
0.00
(0.11)
-0.07
0.71)
0.00
(0.02)

bond

-0.02
(0.18)
-0.29
0.41)
0.14
0.27)
0.00
0.12)
0.13
(0.70)
0.01
(0.50)

0.02
(0.51)
0.36
(0.29)
0.16
(0.09)
0.00
(0.52)
-0.49
(0.23)
0.00
(0.58)

0.02
(0.50)
-0.77
(0.28)
-0.03
(0.81)
0.01
(0.04)
1.15
(0.15)
-0.01
(0.02)

0.04
(0.43)
-0.25
(0.50)
0.05
(0.59)
0.00
(0.81)
0.66
(0.34)
0.00
(0.66)

nom.bill

Brazil

0.40
(0.00)
-1.99
(0.23)
-1.97
(0.01)
1.04
(0.00)
3.67
(0.10)
-0.09
(0.04)

Malaysia

0.35
(0.77)
-35.33
(0.04)
8.07
(0.02)
0.94
(0.00)
44.48
(0.02)
-0.07
(0.38)

Poland

0.74
(0.13)
-9.66
(0.19)
2.71
(0.02)
1.03
(0.00)
5.15
(0.53)
-0.11
(0.38)

Thailand

1.27
(0.14)
-28.51
(0.00)
4.47
(0.07)
1.06
(0.00)
8.21
(0.60)
-0.13
(0.07)

bp

0.00
(0.50)
0.07
(0.03)
0.03
(0.00)
0.00
(0.00)
0.87
(0.00)
0.00
0.77)

0.01
(0.00)
0.06
(0.01)
-0.01
(0.44)
0.00
(0.00)
0.95
(0.00)
0.00
(0.01)

0.00
(0.76)
0.05
(0.10)
0.01
(0.02)
0.00
0.07)
0.95
(0.00)
0.00
(0.31)

0.00
(0.34)
0.02
(0.23)
0.00
(0.55)
0.00
(0.69)
0.89
(0.00)
0.00
(0.92)

-0.58
0.01)
231
(0.45)
-1.24
0.37)
0.10
(0.01)
-0.40
(0.90)
0.97
(0.00)

-0.35
(0.60)
-25.45
(0.03)
7.96
(0.01)
0.04
(0.37)
25.74
(0.05)
0.84
(0.00)

-0.07
0.91)
2.76
0.77)
4.55
(0.01)
0.38
(0.00)
-2.97
(0.79)
0.52
(0.00)

0.93
(0.44)
-25.47
(0.03)
7.83
(0.01)
0.16
(0.02)
4.09
(0.85)
0.75
(0.00)

R2

0.73

0.14

0.99

0.88

0.17

0.10

0.13

0.90

0.35

0.08

0.15

0.66

0.20

0.09

0.95

0.82

0.84

real.bill

0.10
(0.22)
0.93
(0.19)
0.14
0.37)
0.01
(0.02)
0.11
(0.90)
-0.01
(0.01)

0.48
(0.00)
026
(0.80)
027
(0.56)
-0.01
(0.33)
053
(0.68)
0.02
(0.16)

0.15
(0.08)
0.25
(0.81)
0.08
(0.80)
0.00
(0.86)
0.33
0.77)
0.00
(0.99)

0.50
(0.00)
-1.31
(0.15)
1.15
(0.02)
0.00
(0.33)
2.35
(0.02)
0.00
(0.43)

stock

0.00
(0.98)
0.07
(0.43)
0.01
0.72)
0.00
(0.65)
0.12
(0.23)
0.00
(0.82)

0.01
(0.20)
0.20
0.07)
0.02
(0.58)
0.00
(0.06)
0.14
0.24)
0.00
(0.10)

0.01
(0.36)
0.02
(0.83)
-0.04
(0.29)
0.00
(0.30)
0.02
(0.84)
0.00
(0.13)

-0.02
(0.03)
0.18
(0.11)
-0.02
(0.52)
0.00
(0.04)
-0.19
(0.13)
0.00
(0.46)

bond nom.bill
India
-0.04 -1.36
(0.28) 0.07)
-0.47 -12.08
(0.23) (0.33)
0.05 7.37
(0.74) (0.00)
-0.01 1.06
(0.00) (0.00)
0.21 4.62
(0.61) 0.73)
0.01 -0.15
(0.01) (0.00)
Mexico
0.01 0.74
(0.75) 0.07)
-0.56 -15.51
(0.08) (0.01)
0.06 2.12
(0.63) 0.43)
-0.01 1.19
(0.02) (0.00)
0.70 19.82
(0.11) (0.01)
0.00 -0.24
(0.16) (0.00)
South Africa
0.07 -0.54
(0.00) (0.20)
0.13 -11.36
(0.59) 0.07)
0.10 4.36
(0.31) (0.14)
0.00 1.15
(0.32) (0.00)
-0.31 11.27
(0.20) (0.09)
0.00 -0.23
(0.17) (0.00)
Us
-0.01 1.25
(0.46) 0.24)
0.09 -9.51
(0.69) (0.48)
-0.01 16.64
(0.95) (0.00)
0.00 0.98
(0.10) (0.00)
-0.03 8.16
(0.91) (0.56)
0.00 -0.04
(0.11) 0.47)

bp

0.00
(0.66)
0.05
(0.11)
0.02
(0.00)
0.00
(0.18)
0.93
(0.00)
0.00
(0.35)

0.00
(0.68)
0.05
(0.00)
0.00
(0.85)
0.00
(0.04)
0.93
(0.00)
0.00
(0.11)

0.01
(0.00)
0.07
0.07)
0.01
(0.58)
0.00
(0.00)
0.91
(0.00)
0.00
(0.00)

0.00
0.37)
0.06
0.11)
0.02
(0.22)
0.00
0.51)
0.93
(0.00)
0.00
0.97)

3.64
0.01)
4.04
(0.80)
778
0.01)
0.15
(0.00)
-10.63
(0.55)
0.76
(0.00)

0.50
(0.44)
-21.31
(0.02)
3.38
(0.42)
0.39
(0.00)
23.77
(0.04)
0.57
(0.00)

-1.24
(0.04)
-3.87
(0.65)
7.03
(0.05)
0.20
(0.00)
4.85
(0.58)
0.70
(0.00)

0.86
(0.48)
-17.39
(0.24)
21.50
(0.00)
-0.01
(0.78)
19.08
(0.22)
0.93
(0.00)

0.11

0.10

0.95

0.90

0.32

0.10

0.02

0.94

0.39

0.10

0.10

0.98

0.93

0.36

0.12

0.15

0.93

0.97

Notes: This table shows the estimation results for the domestic investor’s VAR model, with the coefficients’ p-
values in parentheses. Notation: real.bill = real return on domestic short-term money market instrument (benchmark
asset); stock = real excess return on domestic stock index; bond = real excess return on domestic government bond
index; nom.bill = nominal return on the domestic short-term money market instrument; bp = natural logarithm of

book-price ratio; ts = term spread.
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Table A.2: Residual correlations for domestic investor’s VAR model

stock bond nom.bill bp ts stock bond nom.bill bp ts
Brazil India
real.bill 0.18  0.02 -0.13  -0.01 -0.07 0.10  0.26 0.02 -0.11 -0.17
stock 0.33 -0.17  -0.67 -0.28 0.12 -0.02 -0.87 -0.06
bond -0.09 -031 -0.57 -0.01  -0.11 -0.61
nom.bill 0.08 -0.36 -0.04 -0.79
bp 0.08 0.10
Malaysia Mexico
real.bill 0.13 041 -0.01 -0.11 -0.30 -0.11 0.02 0.08 0.04 -0.10
stock 0.02 0.04 -0.89 -0.08 0.40 -0.01 -0.82 -0.27
bond -0.02 0.02 -0.70 -0.11  -0.32  -0.56
nom.bill -0.05 -0.69 0.09 -0.73
bp 0.05 0.15
Poland South Africa
real.bill 0.11 0.16 024 -0.16 -0.29 0.03 021 -0.12 -0.12  -0.08
stock 0.36 -0.03 -091 -0.09 0.21 -0.08 -091 -0.10
bond -0.05 -034 -0.31 -0.04 -0.17 -0.75
nom.bill 0.01 -0.93 0.07 -0.62
bp 0.11 0.07
Thailand Uus

real.bill | -0.04 022 0.07 -0.07 -0.20 0.02  0.00 -0.13  -0.07 -0.01
stock -0.02 0.05 -0.52 -0.01 0.13 0.05 -090 0.13
bond 0.05 0.04 -0.76 -0.03 -0.19 -0.29
nom.bill -0.03  -0.68 -0.05 -0.85
bp -0.01 -0.07

Notes: This table shows the residual correlations for the domestic investor’s VAR model. Notation: real.bill = real
return on domestic short-term money market instrument (benchmark asset); stock = real excess return on domestic
stock index; bond = real excess return on domestic government bond index; nom.bill = nominal return on the
domestic short-term money market instrument; bp = natural logarithm of book-price ratio; ts = term spread.
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Figure 1: Total and intertemporal hedging demand for domestic investors
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Figure 2: Total and intertemporal hedging demand for domest
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Figure 3: Total and intertemporal hedging demand for domestic investors
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Figure 4: Total and intertemporal hedging demand for bonds for international investors
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Figure 5: Total and intertemporal hedging demand for bonds for international investors
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Figure 6: Total and intertemporal hedging demand for bonds for international investors
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Figure 7: Total and intertemporal hedging demand for bonds for international investors
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Figure 8: Total and intertemporal hedging demand for bonds for international investors
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Figure 9: Total and intertemporal hedging demand for stocks for international investors
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Figure 11: Total and intertemporal hedging demand for stocks for international investors
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Figure 12: Total and intertemporal hedging demand for stocks for international investors
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Figure 13: Total and intertemporal hedging demand for stocks for international investors
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