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Abstract

We calculate the myopic (single-period) and intertemporal hedge demand for stocks in

twenty growth-leading emerging market economies and USA. We consider a domestic in-

vestor, whose returns are denominated in the local currency of the country. We also consider

an international investor who can invest in USA together with an emerging market country

and whose returns are denominated in US dollars. Our results show sizable total and hedg-

ing demand for a domestic investor in most of the emerging market economies. We find that

accounting for hedging demand results in a sizable increase in the total demand of stocks for

both a risk averse as well as a risk tolerant investor. For an international investor, we find siz-

able total and myopic demand for emerging market stocks. For the international investor, the

relatively lower proportion of hedge demand in the total demand of emerging market stocks

is compensated by a higher hedge demand of US stocks.
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1 Introduction

Ever since Markowitz’s (1952) seminal work on mean-variance analysis, financial economists

have vigorously researched various facets of portfolio choice. The traditional mean variance analy-

sis is myopic in nature and is appropriate only for a single-period investment horizon with constant

investment opportunities. However, in practise most investors are faced with investment problems

spanning over multi-period investment horizon with time varying investment opportunities (Camp-

bell and Viceria, 1999). In such multi-period settings, an investor looks beyond a single-period

investment horizon and seek protection against adverse events affecting future returns. Mossin

(1968) is among the first studies to examine the multi-period portfolio choice problem and differ-

entiate it from its myopic counterpart. The study shows that myopic portfolio choice is optimal

for an investor with log utility on terminal wealth and faced with investment opportunities that

are either constant or are time varying but unhedgeable. Samuelson (1969) and Merton (1969)

incorporate the role of consumption in the multi-period portfolio choice problem and highlight the

difference between myopic and multi-period portfolio choice. They document that myopic port-

folio choice is optimal for an investor with either log utility or i.i.d returns i.e. when returns are

unpredictable.

However, during the last two decades a large volume of literature documented predictability of

equity returns, particularly for longer investment horizons (Keim and Stambaugh, 1986; Campbell,

1987, 1991; Fama and French, 1988, 1989; Harvey, 1994; Barberies, 2000; Lynch, 2001; Ang and

Bekaert, 2007). The predictability of equity returns has been cited as a possible explanation for

strategies such as market timing and higher portfolio allocation to equities for longer investment

horizons due to intertemporal hedging demand for equites (Campbell and Viceria, 2002). Merton

(1973) introduced the concept of intertemporal hedging demand and documented that the variation

in expected returns over time can lead to horizon effects for long term investors. For such investors,

shocks to wealth as well as shocks to investment opportunities, i.e. the productivity of wealth, are

important. The intertemporal hedging demand arises when an investor seeks to hedge against the

shocks to investment opportunities (Campbell and Viceria, 2002).

Despite the theoretical soundness of Merton’s model, analytical solutions of the model, in

terms of portfolio weights as a function of state variables, were not available for a long time.
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The advancement in fast computing technology towards the end of the twentieth century led to

the development of a number of numerical solutions of the Merton model that were calibrated

to the US data (Balduzzi and Lynch, 1999; Barberies, 2000; Brennan et. al, 1999; Lynch, 2001).

However, these models fail to incorporate consumption in their solution methodologies.

Campbell and Viceria (1999) incorporate consumption in the portfolio choice problem and de-

velop an approximate analytical solution of the Merton model for an infinitely lived investor with

one risky asset and one state variable. They document that hedging demand can result in, an al-

most, twofold increase in the total demand of US stocks. Campbell et al. (2003; hence forth CCV)

extend Campbell and Viceria’s (1999) model for more assets and state variables, by employing a

simple numerical procedure in conjunction with the approximate analytical solution. CCV calcu-

late the myopic and the intertemporal hedging component of the total mean optimal asset demand,

for an infinitely lived investor having Epstein-Zin utility. The myopic demand corresponds to the

single-period demand for an asset, when there are no changes in the investment opportunity set, as

in the traditional single-period portfolio choice problems. The hedge demand corresponds to the

additional demand for an asset, when the changes in the investment opportunity set are incorpo-

rated in the portfolio choice problem, as in the multi-period portfolio choice problem of Merton

(1973). The asset returns are described by a vector autoregressive (VAR) model and there are no

borrowing or short sale constraints on asset allocation. In the empirical section of their study, they

calculate the mean demand (total, myopic and hedge) for US stocks, bonds and T-bills. CCV’s

results show that the intertemporal hedging demand of stocks contributes to a substantial increase

in the total demand for stocks. Rapach and Wohar (2009; henceforth RW), documents an empiri-

cal extension of the CCV model for six developed countries: Australia, Canada, France, Germany,

Italy, and the UK alongwith the US. They show that the intertemporal hedging demand results in

a sizable increase in the total demand for US and UK stocks, whereas the total and hedging de-

mand for other countries is relatively small. Also, the proportion of hedge demand in total demand

for stocks is low for all countries except USA, Germany and UK. RW also calculate confidence

intervals for the mean optimal asset demand by employing a parametric bootstrap technique.

As mentioned above, most of the existing literature on multi-period portfolio choice is focused

on developed markets. However, during the last two decades, emerging markets have emerged as

a lucrative investment option for both domestic and international investors due to reasons such
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as high growth prospects and diversification benefits (Harvey, 1994; Bekaert and Harvey, 2003).

Harvey (1994) documents that equity returns in emerging markets are characterized by higher

return, higher volatility and higher return predictability than the developed markets. Chaudhuri

and Wu (2003) document mean reversion in emerging markets. The global financial stability report

(2011) of the IMF lists growth prospects as the main consideration for asset allocation by long term

real-money investors.

The aforementioned facts suggest that emerging market equities can be an interesting portfolio

component for both domestic as well as international investors with a multi-period investment

horizon. Therefore, in this study we investigate the demand of emerging market stocks for long-

term investors with time varying investment opportunities. We will examine the intertemporal

effects of return predictability on portfolio choice for long-term investors in emerging market

equities. As mentioned above, for a long term investor, the demand for stocks is induced by both

myopic as well as intertemporal or strategic objectives. The myopic demand owes to the current

risk premium in a single period setting, whereas, the intertemporal demand owes to the strategic

objective of the investor to hedge against adverse future events in a multi-period setting. The

intertemporal hedging demand can result in a sizable increase in the total demand for stocks, for

a long term investor, thereby, resulting in a higher proportion of stocks in the overall portfolio of

such investors. In this study, we will quantitatively examine the proportion of myopic and hedge

demand in the total demand for emerging market stocks. The impact of hedge demand on total

demand for stocks has been studied for developed markets only. To the best of our knowledge,

the impact of myopic and intertemporal demand on the total demand for stocks has not been

investigated for emerging markets.1

We extend the empirical application of CCV’s model to emerging markets. Specifically, we

will use data for the group of the emerging and growth-leading economies (EAGLEs) and EAGLEs

Nest, created in 2010 by Banco Bilbao Vizcaya Argentaria, S.A. (BBVA).2 EAGLEs group include

economies whose expected contribution to the world economic growth in the next ten years is

larger than the average of the G-6 economies (G-7 excluding the USA). The performance of group

members is reviewed annually for possible inclusion or removal. A related classification is the
1De Vries et al. (2011) is a notable exception, who implemented the CCV model for the South African data.
2http://www.bbvaresearch.com/KETD/ketd/ing/nav/eagles.jsp
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EAGLEs Nest, which includes countries with expected incremental GDP in the next decade to be

lower than the average of the G-6 economies but higher than that of the smallest contributor of the

G-6 group. Currently, there are 9 countries in the EAGLEs group; China, India, Brazil, Indonesia,

Korea, Russia, Turkey, Mexico and Taiwan. There are 15 countries in the EAGLEs Nest group;

Thailand, Argentina, Nigeria, Colombia, Poland, Vietnam, Pakistan, Bangladesh, Malaysia, South

Africa, the Philippines , Peru, Egypt, Ukraine and Chile. 3

We study the portfolio choice problem for a domestic investor with returns in the local cur-

rency and an international investor with returns in US dollars. The domestic investor can invest in

the local market only, whereas the international investor can invest in each of the emerging market

economies together with USA. We use Thompson Reuters Datastream global equity total return

indices for each country. Following CCV, we employ a VAR specification to model asset returns.

The benchmark asset for domestic investor in each country is a short term money market instru-

ment. The benchmark asset for international investor is the yield on 3-month US T-bills. CCV

employed nominal yield on benchmark asset, dividend yield and term spread as state variables in

their model. However, the data for calculating term spread is not available for all the countries in

our sample group. Besides, the results reported in CCV show that the term spread has, almost,

negligible effect on the mean demand for stocks. In the empirical part of this study, we find that

book-price ratio is a better predictor than the dividend yield. Therefore, we use nominal yield on

benchmark asset and book-price ratio as predictive variables in our analysis. 4 5 We calculate the

mean optimal demand (total, myopic and intertemporal hedge demand) for various levels of risk

aversion, along with the corresponding confidence intervals, for stocks and bills for each country.6

In addition, we also report the monthly change in total and hedging demand over the sample period

for each country.

Our results show sizable total and hedging demand of stocks for a domestic investor in many

emerging market economies. We find that the book-price ratio improves the predictability of re-

turns and thus the total and intertemporal demand for stocks. It is pertinent to mention here that the
3Due to non-availability of data, we do not calculate results for Nigeria, Vietnam, Bangladesh and Ukraine
4Lewellen (2004) documents the predictive ability of the dividend yield, book-price and earning-price ratio in pre-

dicting aggregate stock returns.
5The data of book-price ratio is not available for Brazil. Therefore, we use dividend yield instead of book-price ratio

for Brazil.
6RW also use a parametric bootstrap technique to calculate the confidence intervals. However, they use percentile

method, which results in non-symmetric confidence intervals.
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hedging demand contributes a substantial part of the total demand for a domestic investor in each

country, implying that accounting for variation in investment opportunities results in an increase

in the demand for stocks in these countries. 7 For the international investor, who can invest in both

US stocks and emerging market stocks, the emerging market stocks has sizable total and myopic

demand for most of the countries in our sample group. The relatively lower proportion of hedge

demand in total demand for emerging market stocks is compensated by a higher hedge demand

for US stocks.

The rest of the paper is organized as follows. In Section 2, we present a brief summary of

CCV’s model. Section 3, discusses data and sample statistics followed by findings and analysis of

the stocks demand for a domestic and an international investor in Section 4 and 5, respectively.

The conclusion is presented in Section 6.

2 Empirical Approach

In this section we report a brief summary of the CCV model. For complete details of their method-

ology and model we refer to CCV.

Let Rp,t+1 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 R1,t+1 be the real

return on the benchmark asset, which is a short-term instrument and Ri,t+1 (i = 2, 3, ..., n) the

real return on the remaining n− 1 assets. Then the portfolio return is given by

Rp,t+1 =
n∑
i=2

αi,t(Ri,t+1 −R1,t+1) +R1,t+1, (1)

where αi,t is the portfolio weight for asset i.

The log real return is denoted as ri,t+1 = log(Ri,t+1), for all i. Let xt+1 be the vector of

excess returns such that xt+1 = [r2,t+1 − r1,t+1, ..., rn,t+1 − r1,t+1]
′. Let st+1 be the vector of the

other state variables such as the dividend yield, short rate etc. We stack r1,t+1, xt+1 and st+1 in a

m× 1 vector, zt+1, called the state vector:

zt+1 = [r1,t+1, xt+1, st+1].

7Although, the total and hedge demand varies in absolute terms, however, the proportion of hedge demand in total
demand is sizable for all countries.
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The system of state variables is assumed to follow a first-order vector autoregression for zt+1,

such that: 8

zt+1 = φ0 + φ1zt + νt+1, (2)

where φ0 is the m× 1 vector of intercepts, and φ1 is the m×m matrix of slope coefficients,

and νt+1 is an m-vector of shocks that are i.i.d N(0,
∑

ν) such that:9

Σν = V art(νt+1) =


σ21 σ

′
1x σ

′
1s

σ1x
∑

xx

∑′

xs

σ1s
∑

xs

∑
ss

 (3)

where σ21 denotes the variance of the shocks to the benchmark asset. σ1x is the vector with

covariances between the shocks to the benchmark asset returns and the shocks to the other asset

returns with (n−1) elements. σ1s is the vector of covariances between the shocks to the benchmark

asset returns and the shocks to instruments with (m−n) elements.
∑

xx is the variance-covariance

matrix of the shocks to excess returns with (n − 1) × (n − 1) elements.
∑

xs is the variance-

covariance matrix of the shocks to excess returns and the shocks to instruments with (m − n) ×

(n − 1) elements .
∑

ss is the variance-covariance matrix of the shocks to the instruments with

(m− n) × (m− n) elements.

Following Epstein and Zin (1989, 1991), CCV define the recursive preferences of an investor

over an infinite investment horizon by

U [Ct, Et(Ut+1)] = [(1 − δ)C
(1−γ)/θ
t + δ(Et(U

1−γ
t+1 ))1/θ]θ/(1−γ) (4)

where Ct is the consumption at time t, Et(.) is the conditional expectation given all infor-

mation at time t, 0 < δ < 1 is the time discount factor, γ > 0 is the coefficient of relative risk

aversion (CRRA), θ ≡ (1−γ)/(1−ψ−1) and ψ > 0 is the elasticity of intertemporal substitution.

One notable advantage of using this utility function is the separation of the notion of risk aversion

(γ) from that of the elasticity of intertemporal substitution (ψ).10

8Authors employing similar specification include, but not limited to, Campbell (1991), Balduzzi and Lynch (1999),
Campbell and Viceria (1999), Lynch (2001) and Hoevenaars et al. (2008).

9CCV assumes that shocks to the VAR model are homoscedastic and independently distributed over time but are
cross sectionally correlated.

10Eq. (4) reduces to a special case of time separable power utility when γ = ψ−1 and to log utility for the additional
constraint of γ = ψ−1 = 1.
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The budget constraint for an investor with wealth Wt is given as:

Wt+1 = (Wt − Ct)Rp,t+1 (5)

Given the budget constraint defined in Eq. (5), Epstein and Zin (1989, 1991) derive the Euler

equation for consumption for any asset i, in the portfolio p as;

Et

{δ(Ct+1

Ct

)−1/ψ}θ
R
−(1−θ)
p,t+1 Ri,t+1

 = 1 (6)

For the power utility case with γ = ψ−1 and θ = 1, the first order condition in Eq. (6) reduces

to the standard one. CCV 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 γ and ψ. CCV extend the approximate analytical solution of Campbell and Viceria

(1999, 2001), in conjunction with a simple numerical procedure to calculate optimal portfolio

and consumption choices for any values of γ and ψ. CCV employ an approximation of the log

real return on the portfolio, which 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.11 The optimal portfolio (αt) and consumption (ct − wt)

rules are given by

αt = A0 +A1zt; (7)

ct − wt = b0 +B
′
1zt + z

′
tB2zt; (8)

where ct andwt are log levels ofCt andWt, respectively andA0[(n−1)×1],A1[(n−1)×m],

b0(1 × 1), B1(m× 1) and B2(m×m) are constant coefficient matrices that are function of γ, ψ,

δ, ρ, φ0, φ1 and
∑

ν , with ρ = 1 − exp[E(ct − wt)].

Because we focus primarily on an investor’s portfolio choice, we are interested in the parame-

ters of Eq. (7). Following Merton (1969, 1971), CCV derive the following two equations to divide

the total demand into myopic and intertemporal hedging components:

A0 = (1/γ)Σ−1xx [Hxφ0 + 0.5σ2x + (1 − γ)σ1x] + [1 − (1/γ)]Σ−1xx [−Λ0/(1 − ψ)]; (9)

11These approximations are exact for ψ = 1.
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A1 = (1/γ)Σ−1xxHxφ1 + [1 − (1/γ)]Σ−1xx [−Λ1/(1 − ψ)]; (10)

where Hx denotes the selection matrix that selects the vector of excess returns, xt, from zt, σ2

denotes the vector of diagonal elements of
∑

xx, Λ0 and Λ1 denotes matrices whose values depend

on B0, B1 and B2, γ, ψ, δ, ρ, φ0, φ1 and
∑

ν . The terms (1/γ)Σ−1xx [Hxφ0 + 0.5σ2x + (1 − γ)σ1x]

and (1/γ)Σ−1xxHxφ1 on the right side of Eqs. (9) & (10) represent the myopic demand in total

demand of an asset. The myopic demand refers to the demand for an asset in a single period

context, similar to the demand derived in static mean variance framework, wherein the investment

opportunity set is assumed to be constant. The terms [1 − (1/γ)]Σ−1xx [−Λ0/(1 − ψ)] and [1 −

(1/γ)]Σ−1xx [−Λ1/(1 − ψ)] on the right hand side of Eqs. (9) & (10) represent the intertemporal

hedging demand. The intertemporal hedging demand can arise in a multi-period portfolio choice

problem, when an investor accounts for the changes in the investment opportunity set and tries

to hedge against the adverse future shocks. RW points out two conditions for the existence of

the intertemporal demand in a multi-period portfolio choice framework; the returns should be

predictable and the variance-covariance matrix for the VAR innovations, Σν , cannot be diagonal.

The point estimates of the mean optimal asset demand obtained from the CCV procedure are

subject to parameter uncertainty. To deal with this, we will calculate the associated confidence

intervals by using the parametric bootstrap. 12

3 Empirical Application

This section gives a brief description of the various variables and model parameters used in this

study along with the sample statistics.

3.1 Data

We estimate Eqs. (7) and (8) for an infinitely lived investor in the emerging market economies

and USA, with returns denominated in either the local currency (a domestic investor) or in US

dollar (an international investor). The investor can invest in a short term money market asset (the

benchmark asset) and a stock market index. Table 1 shows the variables employed for each country.
12RW calculate the parametric bootstrap using percentiles. However, their confidence intervals are not symmetric. To

obtain symmetric confidence intervals, we impose normality instead of using the percentile approach.
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We use monthly frequency for all variables. The sample period range from June-1999 to July-2012,

encompassing 158 observations for each variable. Our sample period encompass the end of the

financial crisis in East Asia, Russia and Latin America, the dot-com crisis of USA, the subsequent

recovery and the latest credit crisis of 2008. The data is obtained either from Thompson Reuters

database or from IMF’s International Financial Statistics (IFS) database. 13 14

The first panel of Table 1 shows the benchmark asset for each country. The benchmark asset is

a short term money market instrument and its choice is based on factors such as data availability,

length of data series, recommendations by Datastream. The log real return on benchmark asset

is calculated by subtracting the monthly log inflation from monthly log nominal return on the

benchmark asset. The third panel of Table 1 lists the Mnemonic code for inflation series for each

country.

We use Datastream global equity total return indices to calculate stock returns. The Mnemonic

codes for the equity indices denominated in the domestic currency are listed in the fourth panel of

Table 1. The log excess real return on the stock index is calculated by subtracting the log return on

the short term money market instrument from the corresponding value of the log return on stock

index. The return predictors in our VAR specification are the nominal yield on short term money

market instrument and the book-price ratio on the corresponding stock market index. 15 CCV and

RW use nominal yield on short term money market instrument, the dividend yield and term spread

as predictor variables in their model. However, the data for calculating term spread is not available

for most of the countries in our sample group. In addition, CCV document that the term spread

has a very little effect on mean demand of stocks due to its low predictive ability. Therefore, we

skip term spread. As explained later in Section 4.2, we find that the book-price ratio is a better

predictor for stock returns and results in sizable increase in total and myopic demand for stocks.

Therefore, we replace the dividend yield with book-price ratio in our VAR model. 16

The fifth panel of Table 1 shows the equity indices employed for the international investor

with return in US dollars. For the international investor, the benchmark asset is US 3-month T-
13The Mnemonic code of the data series obtained from Datastream is listed under the column titled Mnemonic for

each variable.
14The data series obtained from IFS database are denoted by ”IFS database” in the column titled Mnemonic.
15One or more of these predictor variables are commonly used in extant literature. (For Instance: Harvey, 1994; Ang

and Bekaert, 2007; Brennan et al., 1997; Lewellen, 2004; Hoevenaars et al.,2008)
16We use price earning ratio for Brazil due to unavailability of book-price ratio data.
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bills for all countries in the sample group. The log real return on the benchmark asset is calculated

by subtracting the monthly log US inflation rate from the monthly log nominal yield on US 3-

month T-bills. We use the Datastream equity total return indices in US dollars for calculating

excess returns for each country. The equity indices for Colombia, Egypt, India, Pakistan, Peru and

Russia are available in local currency only. Therefore, before calculating the excess return, we use

the exchange rate to convert the local currency return in US dollar return. Here again, the return

predictors are nominal yield on short term money market instrument (US 3-month T-bills) and the

book-price ratio.

3.2 Sample Statistics

The third and fourth columns of Table 1 report the monthly percentage average return and standard

deviation of return on the benchmark assets. The benchmark asset for Turkey has the highest

average monthly return of 0.918%, whereas the benchmark assets for Russia and Chile have the

lowest average return of -0.102% and -0.224%, respectively. The returns on the benchmark assets

for India and Malaysia have the lowest monthly volatility of 0.336% and 0.410%, respectively,

whereas, the returns on the benchmark assets for Argentina and Turkey have the highest monthly

volatility of 1.17% and 2.32%, respectively.

The fourth panel of Table 1 shows the monthly mean, standard deviation and Sharpe ratio

(SR) of stock excess returns for the domestic investor. Chile and Colombia has the highest mean

excess return of 1.023% and 0.946%, respectively, whereas, Turkey, Argentina, Poland, Taiwan

and China have negative mean excess returns of -0.72%, -0.235%, -0.140%, -0.045% and -0.038%,

respectively. Turkey and Russia has the highest volatility for stock excess returns of 12.510% and

9.874%, respectively, whereas, USA and Chile has the lowest volatility for stock excess returns

of 4.822% and 3.938%, respectively. Chile has the highest Sharpe ratios of 0.260, followed by a

Sharpe ratio of 0.160 for Colombia. Turkey, Argentina, Poland, Taiwan and China have negative

Sharpe ratios because of negative mean return. A higher value of Sharpe ratio implies higher

demand for stocks, given all other factors affecting the demand for stocks remain the same.

The fifth panel of Table 1 displays the monthly mean, standard deviation and Sharpe ratio

(SR) of stock excess returns for the international investor with returns denominated in US dollar.
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Colombia and Russia have the highest mean excess return of 1.391% and 1.342%, respectively,

whereas, Argentina has the lowest mean excess return of -0.384%, respectively. Turkey and Russia

have the highest volatility for stock excess returns of 14.974% and 11.065%, respectively, whereas,

Malaysia and Chile have lowest volatility for stock excess returns of 0.066% and 0.178%, respec-

tively. The equity indices of Peru and Chile exhibit the highest Sharpe ratios of 0.181 and 0.178,

respectively, whereas Argentina exhibit the lowest Sharpe ratios of -0.042.

3.3 Model Parameters

We estimate a VAR(1) model for each country in the sample group. In addition to the VAR co-

efficients, we need ψ, γ and δ to estimate Eqs. (7) and (8). As mentioned above, CCV’s solution

is exact for ψ = 1, only. They employ a recursive numerical procedure to obtain an approximate

solution for the model for other values of ψ . CCV calculate the mean optimal demand of US

stocks for ψ = 0.5, 1. RW use ψ values of 0.3, 1 and 1.5 for developed markets. Buffie et al.

(2009) documents that the ψ for less developed countries are low and ranges between 0.1 and 0.5.

Therefore, we start our analysis with ψ = 1 and as a robustness check calculate results for ψ =

0.1,0.2,0.3,0.4,0.5,0.6,0.7 and 0.8. 17

CCV use γ values of 1, 2, 5 and 20, while RW use γ values of 4, 7 and 10. We calculate our

results for γ values of 2, 5, 7 and 10. CCV and RW employ a time discount factor of 0.92 for

developed markets. For this study, we employ annual time discount factors of 0.92, 0.95 and 0.99

to cater for different time preferences of investors. 18

4 Asset allocation for a domestic investor

In this section, we report the results for a domestic investor in each of the emerging market coun-

tries and the US. The investor can invest in an aggregate stock index and a short term money

market instrument. The returns are denominated in local currency for each country.

We start our analysis in this section by reporting the mean optimal demand (total, myopic and

intertemporal hedging demand) for ψ = 1, δ = 0.92 and γ = 2, 5, 7, 10. Tables 2 - 4 display the
17Campbell and Viceria (2002) document that CCV’s approximate solution is highly accurate for lower values of ψ.
18Frederick et al. (2002) document a comprehensive review of time discount factors. Fuentes and Gredig (2007)

document discount factor of 0.97-0.99 for Chile. Rebelo and Vegh (1995) employs a value of 0.99 for Argentina.
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mean optimal demand for stocks along with the corresponding confidence intervals for a domestic

investor in each country. The lower half of Table 4 reports the slope coefficients, t-stats and the

residuals correlation of the stock excess returns equation. 19

4.1 Demand for stocks

The total, myopic and hedge demand of stocks for a domestic investor in each of the countries in

our sample group is shown in Tables 2 - 4.

In general, the demand for stocks is high for countries with large Sharpe ratios and vice versa.

Chile, Malaysia, Colombia, South Africa, Mexico, Peru, Pakistan, India, South Korea and Russia

have a total demand of greater than 100% for atleast one value of γ. Stocks demand of more than

100% implies that the amount of investment in stocks exceeds the available wealth. Therefore,

the investor borrows money to invest in stocks. 20 As expected, the total and hedge demand for

stocks exhibit a decrease, in absolute terms, for higher levels of risk aversion (γ). However, the

proportion of hedge demand in total demand of stocks increases with the level of risk aversion,

implying that for a risk averse investor hedge demand is the major motivation to hold stocks. The

hedge demand is an important contributor to the total demand of stocks for both the risk averse

investor as well as risk tolerant investor.Thus, accounting for hedge demand results in a sizable

increase in the total demand of stocks for all levels of risk aversion.

The confidence intervals show that the statistical significance of the mean demand varies across

different countries. For instance, the demand of stocks (total, myopic and hedge) for Malaysia,

Pakistan, India, South Korea and Russia is statistically significant for all levels of risk aversion.

On the contrary, the demand of stocks for Egypt, Philippines, Indonesia, Brazil, USA, China,

Taiwan, Argentina, Poland and Turkey is statistically insignificant for all levels of risk aversion.

4.2 Effect of state variables on demand for stocks

CCV document that the demand for stocks can be explained by the coefficient of the state variable

in the VAR model and the correlation between the innovations to excess stock return and the in-
19To save space, we report results of the stocks excess return equation only. The complete results of the VAR model

are available on request.
20Stocks demand of more than 100% will result in negative demand for bills, implying that the investor is short in

bills, because total demand for stocks and bills must sum to 100%.
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novations to the state variable. They point out dividend yield as the most influential state variable

in determining the demand for stocks. They explain the intertemporal hedging demand by two

factors: the positive coefficient of the lagged dividend yield in the stock returns equation of the

VAR model and the strongly negative correlation between the innovations to stock returns and the

dividend yield. CCV argue that investors are generally long in stocks with higher Sharpe ratios. A

negative innovation to stock returns in the next period implies deterioration of investment oppor-

tunities for investors long in stocks. A strong negative correlation between innovations of excess

stock returns and dividend yield implies that a negative innovation to excess stock return would be

accompanied by a positive innovation to dividend yield next period. The positive coefficient of the

lagged dividend yield in the excess stock return equation implies that the positive dividend yield

in next period will have a positive impact on the excess stock returns two period ahead. Therefore,

poor stock returns in the current period leads to higher returns in the future, thereby, providing a

hedge over the long-run.

However, we find that the use of the dividend yield as a state variable underestimates the

demand for stocks. For instance, the panel titled ”Chile (without book-price ratio)” of Table 4

shows the demand for stocks in Chile, when only dividend yield and nominal yield on benchmark

asset is used as predictor variables. 21 The demand for stocks reported here is substantially lower

than the demand for Chilean stocks reported in Table 2, when book-price ratio and nominal yield

on benchmark asset is used as a predictor variable. The low demand for stocks (without book-price

ratio as predictor variable) can be explained by a substantially low correlation (-0.37) between the

innovations to stock returns and the innovations to dividend yield. However, the inclusion of the

book-price ratio in the VAR model results in a sizable total and hedge demand for stocks.

Similar to the dividend yield, the favorable effect of book-price ratio on the demand for stocks

can be explained by the positive coefficient of the lagged book-price ratio in the stock return

equation of the VAR model and the negative correlation between the innovations to stock returns

and the book-price ratio. Here again, a negative innovation to stocks return in the next period

implies deterioration of investment opportunities, for investors long in stocks. The strong negative

correlation between innovations of excess stock returns and book-price ratio implies that a negative
21To save space, we report the results with and without book-price ratio for Chile, Malaysia and Colombia only. The

results for other countries are available on request.
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innovation to excess stock return would be accompanied by a positive innovation to book-price

ratio next period. The positive coefficient of the lagged book-price in the excess stock return

equation implies that the positive book-price ratio in next period will have a positive impact on the

excess stock returns two period ahead. Therefore, poor stock returns in the current period leads to

higher returns in the future, thereby, providing a hedge over the long-run.

4.3 Change in demand over the sample period

The above estimates show the mean optimal demand for the entire sample period. In order to gain

additional insight into the changes in the mean optimal demand over the sample period, we present

the historical total and hedging demand for stocks for each country in Figure 1. 22

The total and hedge demand follow a similar pattern for Malaysia, South Africa, India, USA,

China, Taiwan and Poland. In these countries, the hedge demand curve closely matches the total

demand curve, implying that the hedge demand contributes a major portion in the total demand

of stocks. In contrast for some countries such as Colombia, Peru, Philippines, Egypt, Brazil and

Argentina the total demand curve is much more volatile than the hedge demand curve. For these

countries, myopic demand is highly volatile resulting in high volatility in the total demand. Even

for these countries, there are instances when total demand is equal or lower than the hedge de-

mand, implying negative myopic demand and positive hedge demand. In general negative myopic

demand implies that the current risk premium (implied by the myopic demand) for a single period

is low, however, still stocks can be used as a hedge for change in investment opportunities over the

long run.

The demand for stocks exhibits an interesting pattern during the the recent financial crisis of

2007-2008. The demand for stocks become negative in most of the countries around the beginning

of 2007 and turns positive again towards the end of 2008. In general, the hedge demand increased

first and subsequently resulting in an increase in the total demand curve. A change in the sign of

stocks demand from negative to positive mean that investors have to switch from short position to

long position or vice versa.
22Here again, the graph for each country are arranged in the same order as the order of the countries in Tables 2 - 4.
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4.4 Demand for stocks for other parameters

The results in the above sections show that the mean demand for stocks change substantially

for changing levels of γ. In order to analyze the effect of change in values of other parameters,

we perform an additional robustness check for different values of ψ, γ and δ. We calculate the

mean demand for stocks for ψ = 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 and 0.8 , δ = 0.95, 0.99 and

γ = 1, 2, 5, 7, 10. 23

The general trend for the emerging market economies is that an increase in δ , given all else

equal, results in an increase in the magnitude of the total and hedge demand for stocks. The results

are intuitive because a present oriented consumer uses a low discount factor whereas a future

oriented consumer uses a high discount factor. Thus, a consumer who is future oriented will forego

more consumption today for better return tomorrow.

Similarly, an increase in ψ given all else equal, results in an increase in the magnitude of the

total and hedge demand for stocks. The intuition for the results is that as ψ increases, investors are

willing to hold more stocks.

The above results show that the total, myopic and hedge demand for stocks varies substantially

across the emerging market economies. In general, hedge demand contributes a sizable portion to

the total demand, particulary for higher levels of risk aversions. The change in the dynamics of

demand for stocks over the sample period, displayed in in Figure 1, shows that the pattern of

total and hedge demand varies across countries over the sample period. In addition, for certain

countries the demand for stocks changes sign from positive to negative or vice versa , implying

that an investor has to switch between long (positive sign) or a short(negative sign) position.

5 Asset allocation for international investor with returns in US dol-

lars

In this section, we report the mean (total, myopic and hedge) demand for an investor with returns

in US dollars. The investor can invest in the US stocks together with stocks from an emerging
23To save space we do not report the results here but the results are available upon request.
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market country. 24 The total, myopic and hedge demand for various countries is reported in Tables

5 - 7.

5.1 Demand of stocks for international investor

In general the total demand for the emerging market stocks is higher than the total demand for US

stocks for all the countries except Argentina. However, the composition of total demand in terms

of myopic and hedge demand varies across different countries. A quick glance at the myopic and

hedge demand of various countries reveals that the hedge demand is the dominant component

of the total demand for stocks in USA, whereas, the myopic demand is the main component of

the total demand for stocks in emerging markets. For instance, in case of Malaysia, Peru, Chile,

Colombia, Brazil, India, Philippines, Thailand, Indonesia, Egypt and Taiwan the hedge demand for

US stocks is positive despite negative or very low total demand. The high total and myopic demand

for emerging market stocks owes to the higher Sharpe ratios for these countries making them an

attractive investment for investors. On the contrary, a higher proportion of hedge demand for US

stocks implies that US stocks maybe employed as a hedge against the emerging market stocks.

Thus the emerging market stocks have a higher single period (myopic) return but are risky in the

long run. Owing to the lower Sharpre ratio, the US stocks have a lower single period (myopic)

return and thus not an attractive investment for a single period investor. However, for a long term

investor they are safer as implied by the positive hedge demand for these countries.

The higher proportion of myopic demand in total demand for stocks in emerging markets

implies that the higher returns due to change in single period risk premium is the main motivation

for investor to hold them. Similarly, the higher proportion hedging demand in total demand for

stock in USA implies that one of the main reason investors hold US stocks is due to the potential

of the US stocks to act as a long term hedge against adverse future changes.

The higher (lower) intertemporal demand for US (emerging market) stocks can be explained by

the argument used in the previous section. The positive coefficient of the lagged book-price ratio

in the VAR equation and the high(low) negative correlation of the innovations to stock returns

with innovations to book-price ratio, respectively, induces higher (lower) intertemporal hedging
24Following RW, we take each of the emerging market country one at a time to keep our VAR parameter space to a

reasonable level.
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demand for stocks.

The confidence intervals show that total, myopic and hedge demand of US stocks is statistically

insignificant for all levels of risk aversion. The statistical significance of the demand for emerging

market stocks varies. For instance, the total, myopic and hedge demand for Malaysian stocks

is statistically significant for levels of risk aversion, whereas, the demand for stocks in India,

Pakistan, Philippines,Thailand, Indonesia, Poland, China, Egypt, Taiwan and Argentina in the case

of China, India, Malaysia, Pakistan and Taiwan the total, myopic and hedge demand of US stocks

is statistically insignificant for all levels of risk aversion.

5.2 Change in demand over the sample period

We report the historical change in the total and hedge demand for stocks for the international

investor over the sample period in Figure 2. The graph for each emerging market country alongwith

USA depicts the corresponding total and myopic demand for γ = 7, ψ = 1 and δ = 0.9212.

Figure 2 reveals certain interesting patterns. The proportion of hedge demand in total demand for

US stocks is sizable throughout the sample period and at times the hedge demand exceeds the total

demand. In general, the hedge demand for US stocks follows the same pattern as the total demand,

implying that hedge demand is the main ingredient of the total demand. On the contrary, the

patterns exhibited by the total and hedge demand for emerging market stocks are very different.

The curves for total demand and hedge demand are generally far apart, implying that myopic

demand is the main contributor towards the total demand of stocks. In addition, the total demand

is more volatile whereas the hedge demand is more stable. Thus, the patterns exhibited by the total

and hedge demand over the sample period are similar to the results calculated for the entire sample

period.

Another interesting pattern is a sharp increase in the demand for stocks during the last quarter

of 2008, for all countries. Here again, a closer look reveals that the hedging demand for stocks

increase first, followed by an increase in total demand. Thus, our findings suggest that the hedge

demand for stocks increases during the crisis.
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5.3 Utility Gains

Following RW, we quantify the utility gains from international diversification by computing the

value function per unit of wealth, by employing the CCV approach. For γ = 7, a domestic investor

in US alone would require the following factor increases in wealth to enjoy the same utility as an

international investor with diversification opportunities in each of the emerging market economies:

Argentina, 3.03; Brazil, 2.53; Chile, 3.58; China, 10.79; Colombia, 10.52; Egypt, 2.49; India,

5.18; Indonesia, 5.19; Malaysia, 7.67; Mexico, 7.23; Pakistan, 6.23; Peru, 8.94; Philippines, 5.63;

Poland, 3.14; Russia, 4.59; South Africa, 4.67; South Korea, 7.59; Taiwan, 2.61; Thailand, 6.31

and Turkey 5.08.

5.4 Demand for stocks for other parameters

In the end we analyze the effect of change in values of other parameters on the demand for stocks

and perform an additional robustness check for different values of ψ, γ and δ. As mentioned

above, we calculate the mean demand for stocks for ψ = 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 and 0.8 ,

δ = 0.85, 0.95, 0.99 and γ = 1, 2, 5, 7, 10. 25

The general trend for the US stocks is that an increase in δ , given all else equal, results in

an increase in the magnitude of the total and hedge demand for stocks. The results are intuitive

because a present oriented consumer uses a low discount factor whereas a future oriented consumer

uses a high discount factor. Thus, a consumer who is future oriented will forego more consumption

today for better return tomorrow. Similarly, an increase in ψ, given all else equal, results in an

increase in the magnitude of the total and hedge demand for stocks.

For the emerging market stocks, the effect of change is ψ and δ on the demand of stocks is

rather less pronounced. As mentioned above, our results show that the myopic demand is main

motivation for an international investor to hold emerging market stocks. Since myopic demand

is independent of these two parameters, therefore, the effect of these two parameters is less pro-

nounced for the emerging market stocks.
25To save space we do not report the results here but the results are available upon request.
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6 Conclusion

This paper extends the empirical application of the CCV model to the growth leading emerging

markets data. CCV developed an approximate analytical solution of the Merton (1973) model

and explored the implication of the predictability of returns for long-term investor in US market.

Similar to CCV, we solve a multi-period portfolio choice problem for an investor in twenty growth

leading emerging markets, who can invest in a stock index and a short term money market security.

The investor has an infinite investment horizon, Epstein-Zin utility and the asset dynamics are

described by a VAR model. We use book-price ratio and nominal yield on short term money

market instrument as predictor variables, whereas CCV use dividend yield instead of the book-

price ratio. We calculate the mean demand for stocks for a domestic investor with returns in the

local currency of the country as well as mean demand for stocks for an international investor with

returns in US dollars.

As pointed out by RW, the mean asset demand can be interpreted either as a normative or a

positive description of investor behavior. The normative interpretation, following Campbell and

Viceria (2002), implies that the mean asset demand calculated here pertains to an investor whose

investment preferences can be described by the set of assumptions made by CCV. The positive

interpretation, following Lynch (2001), implies that the mean asset demand calculated here shows

the behavior of a unique individual or a small group, who exploit the return predictability created

by a large number of other investors with different prefreezes.

For the domestic investor, we find sizable total and hedging demand for most of the emerg-

ing market stocks. Thus, we conclude that in general accounting for hedge demand results in a

sizable increase in the total demand for stocks. We find that the book-price ratio improves the pre-

dictability of returns and thus the total and intertemporal demand for stocks. Similar to CCV, the

hedge demand for stocks can be explained by the correlation between the shocks to the predictor

variables (book-price ratio) and unexpected asset returns.

For the international investor, who can invest in both US dollar stocks and an emerging market

stocks, the total and myopic demand for most of the emerging market stocks is sizable. For the in-

ternational investor, the relatively lower proportion of hedge demand in total demand for emerging

market stocks is compensated by a higher hedge demand for US stocks.
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Figure 1: Historical change in mean total and intertemporal hedging demand with ψ = 1,
γ = 7, δ = 0.921/12
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Figure 2: Historical change in mean total and intertemporal hedging demand for US dollar
investor, with ψ = 1, γ = 7, δ = 0.921/12
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