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The equity risk premium (ERP) in BRIC markets is, on average, signifi-
cantly higher than that in the US market. This paper employs an
endowment economy with recursive preferences and long-run risk
to explain the ERP generated by a portfolio of BRIC equity indices.
The combination of recursive preferences and long-run risk partially
explains the BRIC ERP. It turns out that there is a puzzle with respect
to BRIC data as well. This holds even if we account for high levels of
aversion to consumption and utility risk and for the empirically ob-
served autoregressive structure of US consumption and BRIC dividend
growth.
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1. Introduction

The equity premium puzzle, originally posed by Mehra and Prescott (1985), refers to the empirical fact
that, over the last century, US stocks have paid an average return in excess of a relatively risk-less security
of about 6%. Since then, an increasing body of literature has been devoted to the search for an explanation
of this puzzle. Several remarkable theories have been proposed to explain the equity risk premium (ERP) of
US stocks: the behavioral finance explanation suggested by Benartzi and Thaler (1995), the habit formation
approach of Campbell and Cochrane (1999), and, more recently, the long-run risk model of Bansal and
Yaron (2004).

However, the ERP is not unique to US capital markets. Recent studies find that the ERP in emerging mar-
kets exceeds that in the US by a margin of about 20% (see Grootveld and Salomons (2003); Mehra (2006);
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Shackman (2006); Donadelli and Prosperi (2012), among others). This “compensation gap” increased in the
aftermath of the emerging systemic banking crisis of the late '90s, as reported by Donadelli and Persha
(2014). These findings are intriguing, from both theoretical and empirical points of view. It is unquestion-
able that, as a result of globalization, investors today have more opportunities to diversify their portfolios
internationally than in the recent past. For instance, many exchange-traded funds track equity indexes of
BRIC economies and are traded in the major stock exchanges worldwide, including the US. In addition,
Edison and Warnock (2004) provide compelling evidence that holdings of emerging market equity by
US investors are indeed large and economically significant. A natural research question is then the follow-
ing: why is the ERP in emerging markets so different from the one in the US? Admittedly, there is more
cash-flow risk in investing in BRIC economies than in the US. But are these differences enough to justify
a premium of emerging markets over the US market of about 20% (or more)? In summary, we still lack a
theoretical model that links the cash-flow of emerging market equity to expected returns and rationalizes
the differences in the ERP across different countries.

In this paper, we provide updated empirical evidence on the ERP of BRIC countries. Then,we take the point
of view of a US$-based investor who allocates wealth either to the US equity market or to a composite port-
folio of BRIC equity indices. The case of a portfolio composed of both theUS equity index and the BRICportfolio
is also considered.We assume that the investor has Epstein and Zin (1989) preferences and that consumption
and dividend dynamics incorporate long-run risk in the spirit of Bansal and Yaron (2004). First, we examine
whether the benchmarkmodel of Bansal andYaron (2004), calibrated tomatchUS consumption data over the
period 1988:1Q-2008:2Q, is able to match the BRIC ERP. We document that the model produces a relatively
low ERP and return volatility, inconsistently with BRIC equity market data. This holds even if we set the rela-
tive risk aversion (RRA) and the elasticity of intertemporal substitution (EIS) to unrealistically large values.
Second, in the spirit of Pancrazi (2014) and Pancrazi and Vukotic (2013), we characterize theUS consumption
and theUS and BRIC dividend growth dynamics as third order autoregressive processes. By accounting for the
rich autoregressive structure of US consumption andUSdividend growth, themodelmatches the US ERP even
with amoderate level of risk aversion. Of course, it produces a higher equitymarket return volatility but also a
higher Sharpe ratio than in the benchmark case. However, it is still slightly below the value found in US asset
pricing data. Differently, the weaker autoregressive structure of BRIC dividends gives rise to a relatively low
ERP (inconsistentwith both US and BRIC asset pricing data). Thus, the ERP remains extremely far from its em-
pirical counterpart. These results suggest that future research should explore in more details the links be-
tween investors' preferences and ERP of emerging markets.

Our paper is related to the emerging literature that proposes a structural approach to explain the
returns of emerging economies. An early attempt to match the ERP in emerging market via a
consumption-based model is undertaken in Mehra (2006). In particular, he focuses on the ERP generated
by the Indian equity market over the period 1991–2004. Using amodel as inMehra and Prescott (1985), he
observes that the ERP is in the range of 0.02% to 0.16% (if the coefficient of risk aversion is assumed to vary
from 2 to 10). However, Indian data suggest an ERP value above 11%.1 He concludes that there is a puzzle
associated to Indian data as well. More recently, Jahan-Parvar et al. (2013) build a production economy to
match business cycle moments and equity returns of Argentina, Brazil, and Chile. To explain the ERP asso-
ciated to Latin American asset pricing data they add to a standard real business cycle model: i) borrowing
and lending costs; ii) capital adjustment cost; iii) GHH rather than CRRA preferences; iv) frictions onwork-
ing capital. In this way, they make the marginal rate of substitution between consumption today and con-
sumption tomorrow and the equity returns more volatile and improve consumption smoothing. Overall,
the theoretical literature on equity premia in emerging markets is rather thin. With this work, we aim to
fill part of this gap.

The remainder of this paper is organized as follows. Section 2 describes the data and provides the rel-
evant empirical evidence. Section 3 develops the theoretical framework aimed at explaining the BRIC
ERP. In Section 4, we present our benchmark calibration and discuss the relevant results. Section 5
concludes.
1 Note that the analyzed sample does not include a period of increasing international equity market performances (i.e. 2005–2007).
Accounting for this period, the ERP rises above 15%.
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2. Stylized facts: the BRIC economies and the ERP

This study employs country equity indices for four emerging countries, namely, Brazil, China, India, and
Russia (BRIC),2 and for comparison purposes, the US equity index. All equity indices are represented by US$
Morgan Stanley Capital International (MSCI) Total Return Indices (TRI). Note that our indices include
reinvested dividends, retain only US inflation, and alleviate exchange rate noise.3 Data are quarterly and
run from 1988:1Q (or later) to 2008:2Q.4 To capture equity market performances across BRIC economies,
we construct an equally weighted portfolio. Formally,
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N and N = 4. Since returns of BRIC indices are measured in US$, we compute the ERP as the

returns of BRIC indices in excess of the US risk-free rate. Formally,
ERPp;t ¼ Rp;t−Rf ;t

Rp,t = [(BRICp,t/BRICp,t − 1) − 1] and Rf,t represents the return of a riskless security (measured as the
where

return of 3-month Treasury bills). Similarly, the US ERP is defined as follows, ERPUS;t ¼ MSCI TRIUSt
MSCI TRIUSt−1

−1
� �

−
Rf ;t . Note that all nominal quantities are deflated using the CPI. Our setup implies the following: i) a US$-
based investor can invest only in an equally-weighted portfolio composed of BRIC countries' equity indices,
or, alternatively, in the US equity market;5 ii) the BRIC portfolio is rebalanced on a quarterly basis;6 iii) the
portfolios' performances retain only US inflation.7 Summary statistics for the BRIC and US ERP are reported
in Table 1. The main statistical features are as follows. First, consistently with existing empirical findings
(Donadelli, 2013; Donadelli and Paradiso, 2014; Grootveld and Salomons, 2003; Jahan-Parvar et al., 2013),
we find that the ERP in emerging markets is significantly higher and much more volatile than that in the
US market.8 Still, the BRIC Sharpe ratio is almost twice as large as the US one. Second, and not surprisingly,
the US ERP displays negative skewness and a relatively low volatility (see also Bekaert et al. (1998);
Grootveld and Salomons (2003); Donadelli (2013)).9
ording to the International Finance Corporation (1999), BRIC economies display i) low or middle income and ii) a low investable
capitalization/GDP ratio.We stress that, Brazil, Russia, India, and China account for almost 67% of the totalmarket capitalization of
& middle income countries as well as for 46% of the emerging and developing economies's GDP over the period 2000–2013.
IMF and World Economic Indicators.
se conversions represent a ubiquitous practice in empirical studies of international financial markets (see, for example, Grootveld
mons (2003); Pukthuanthong and Roll (2009); Donadelli and Paradiso (2014); among many others). With these conversions,
s not have to account for additional noise stemming from different inflation rates across the countries or exchange rate
ents.
e that we exclude the financial crisis and European Sovereign debt crisis from our sample to avoid that the results are driven by
raordinary period.
ection 4.3 below, we also consider the case of a US investor who invests in amixed portfolio composed of the US equity index and
portfolio.

e that MSCI data for BRICmarkets do not start simultaneously in 1987:4Q. Therefore, as data became available, new countries are
o our BRIC portfolio. Starting dates: Brazil (1987:4Q); Russia (1994:4Q); India (1992:4Q); China (1992:4Q).
sured in local currencies would be the purest form of the equity risk premium. However, in our opinion, it would be less inter-
om the perspective of a US$-based investor who is interested in investing exclusively in emerging/developing countries, because
ecline of the US ERP (Jagannathan et al., 2000; Lettau et al., 2006).
local currency framework, Mehra (2006) finds that the ERP in the Indian market is around 12% over the period 1991–2004.
ly, Donadelli and Prosperi (2012) observe an ERP of 15% across BRIC markets over the period 2000–2011. They also find that
(in local currency) in Korea, Mexico and Turkey is higher than the ERP in the US (i.e. 9.6%, 12.72% and 10.2% vs.−1.8%). Note
ir sample includes the recent subprime crisis. Therefore, abstracting from the crisis, the ERP is even higher. Shackman (2006)
es the ERP in the US and in emerging markets both in local currency and US$. He finds an ERP (in local currency) equal to
nd 10.66%, respectively, in the US and in the emerging markets. However, his sample does not include the post-emerging cri-
od. Jahan-Parvar et al. (2013) estimate the equity premium in Argentina, Brazil and Chile. They observe that “the annualized
remia in US dollar terms in Argentina between 1993 and 2007 and in Brazil between 1991 and 2007 are, respectively, 12.72%
68% over the US 3-month Treasury bill rate”.
P-” and “Market Capitalization”-weighted portfolios give rise to similar statistics. Results are available upon request.



Table 1
Summary statistics.

ERP BRIC US

(Real) (Nominal) (Real) (Nominal)

Mean 23.02 26.08 4.17 7.23
StDev 46.94 46.79 14.65 14.45
ShR 0.49 0.56 0.28 0.50
Skew 0.08 0.10 −0.32 −0.37
Kurt 0.67 0.66 0.89 0.91

Notes: This table reports the values of the mean, standard deviation, Sharpe ratio, skewness, and kurtosis for the BRIC and US ERP. The
‘Consumer Price Index for All Urban Consumers: All Items’, which captures US inflation (source: U.S. Department of Labor: Bureau of
Labor Statistics), is used to compute real quantities. Mean and standard deviation values are annualized and expressed in percentage
points. All equity returns are computed from US$-based MSCI TRIs. Data are quarterly and run from 1988:1Q to 2008:2Q.
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3. A framework to match the BRIC ERP

Our structural approach relies on the asset pricing model with risks for the long-run proposed by Bansal
andYaron (2004). The choice of employing thismodel ismotivated by twomain factors: i) it allows to account
for changes in the dynamics of both consumption and dividend growth; and ii) because of the combination of
recursive preferences and long-run risk, it is one of the few consumption-based asset pricingmodels that pro-
duces a relatively high ERP and relatively low risk-free rate (consistent with asset pricing data). In this work,
we consider three departures from the baselinemodel of Bansal and Yaron (2004). First, we abstract from sto-
chastic volatility (i.e. we do not account for fluctuating economic uncertainty). Second, we impose a realistic
RRA value (i.e. we set RRA = 5) for our benchmark economy (as suggested by Mehra and Prescott, 2008).10

Last, we characterize the exogenous dynamics of US consumption and US and BRIC dividend growth with an
AR(3) process (see Section 4), consistent with existing empirical findings and the estimation results reported
in this appendix.

3.1. An endowment economy

The representative agent has Epstein and Zin (1989) preferences. Formally,
10 The
Ut ¼ 1−δð Þ Ctð Þ
1−γ
θ þ δEt U1−γ

tþ1

h i1
θ

� � θ
1−γ

; ð1Þ
where 0 b δ b 1 is the subjective discount factor,γ is the coefficient of relative risk aversion,ψ is the elasticity of
intertemporal substitution, and θ ¼ 1−γ

1−1=ψ. In this environment, agents have preferences for early resolution of
uncertainty, consistent with recent experimental studies (Brown and Kim, 2014). If γ=1/ψ, preferences col-
lapse to the standard power utility case. The representative agent's wealth evolves according to
Atþ1 ¼ At−Ctð ÞRc;tþ1 ð2Þ

At is the agent's wealth and Rc,t is the return on wealth. In this setup, the first order condition (FOC) for
where
an asset that pays aggregate consumption takes the following form
vc;t ¼ Et δθe −θ
ψΔctþ1þ θ−1ð Þrc;tþ1½ � 1þ vc;tþ1

� �
eΔctþ1

h i
ð3Þ

Δct is the exogenous consumption process, rc,t + 1 is the log of the gross return of consumption, and vc,t
where
is the price–consumption ratio. Formally,
Δctþ1 ¼ log Ctþ1=Ct

� �
; rc;tþ1 ¼

1þ vc;tþ1

� �
eΔctþ1

vc;t
; rc;tþ1 ¼ log Rc;tþ1

� �
; vc;t ¼

Pc;t

Ct
y write “most studies indicate a value for γ that is close to 3”. (p. 20).
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Similarly, the FOC for an asset that pays dividend Dt in each period t implies
vd;t ¼ Et δθe −θ
ψΔctþ1þ θ−1ð Þrc;tþ1½ � 1þ vd;tþ1

� �
eΔdtþ1

h i
ð4Þ
where Δdt is the growth rate of dividends and vd,t is the price–dividend ratio. Formally,
Δdtþ1 ¼ log Dtþ1=Dt

� �
; vd;t ¼

Pd;t

Dt
:

Therefore, any asset can be priced via the following asset pricing equation
1 ¼ Et exp mtþ1 þ ri;tþ1

� �h i
ð5Þ
wheremt + 1 is the log stochastic discount factor and ri,t + 1 is the log of the gross return on asset i. In this en-
vironment,mt + 1 takes the following form
mtþ1 ¼ θlog δð Þ− θ
ψ
Δctþ1 þ θ−1ð Þrc;tþ1: ð6Þ
Finally, following Bansal and Yaron (2004), consumption and dividend growth rates are characterized by
the following exogenous processes
Δctþ1 ¼ μ þ xt þ σ cξc;tþ1
Δdtþ1 ¼ μ þ λdxt þ ϕdσ cξd;tþ1
xtþ1 ¼ ρxxt þ ϕxσ cξx;tþ1

ð7Þ
where the shocks ξc,t + 1, ξd,t + 1, ξx,t + 1 are i.i.d. normally distributedwithmean zero and variance one, xt rep-
resents the long-run risk component of the consumption and dividend growth processes, and λd is a param-
eter capturing the levered nature of dividends.

3.2. Benchmark calibration

The benchmark model employed in this paper requires us to specify nine parameters: three for prefer-
ences (i.e. δ, ψ and γ), four relating to the laws of motion of consumption and dividends (i.e. μ, λd, ϕd and
σc), and two for the long-run risk component (i.e. ρx, ϕx). Since both asset prices and macro quantities are
affected by this set of parameters, finding a proper calibration may be challenging. Table 2 summarizes our
parameter choices. Both the subjective discount factor, δ, and the intertemporal elasticity of substitution ψ
are calibrated as in the long-run risk literature. Specifically, as suggested by Bansal and Yaron (2004), we
fix ψ=1.5. The last preference parameter is γ. Differently from recent long-run risk studies, which employ
a value for γ between 10 and 12, we choose γ=5.We stress that this value is in line with early works sug-
gesting that the coefficient of relative risk aversion should be far below 10 (see Mehra and Prescott (1985,
2008)). The intercept, μ, reflects the average of the US consumption growth estimated over the period
1988:1Q-2008:2Q. The two parameters characterizing the long-run component (i.e. ρx and ϕx) and the re-
maining parameters for the joint process of consumption and dividend growth (i.e. λd, ϕd and σc) are set to
standard values used in the long-run risk literature and to achieve a relatively low consumption growth
volatility, broadly consistent with the aforementioned period (i.e. the Great Moderation era from
1988:1Q to 2008:2Q). To this end, we fix σc = 0.00435, which is three times lower than in Bansal and
Yaron (2004).

The main message of this analysis is the following: given that our calibration relies on low risk aversion
and aims to reproduce the low observed volatility of consumption growth we are not able to reproduce the
US ERP in a realistic way. We will see in the next section that accounting for the observed persistence of con-
sumption and dividends allows themodel to explain the ERP of the US market while the ERP of BRIC markets
can only be partially explained.



Table 2
Benchmark calibration.

δ γ ψ μ ρx λd σc ϕx ϕd

.9945 5 1.5 0.00514 0.98 3 0.00435 0.1 4.5

Notes: This table reports the parameter values employed in our benchmark calibration. The model is calibrated at quarterly frequency.
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4. Matching the BRIC ERP

4.1. Re-examining the role of γ, ψ and ρx

In Table 3, we report the first and second moments of asset prices along with the mean and standard
deviation of consumption growth generated by the model described in Section 3. Specification (1) reports
results under our benchmark calibration (Table 2). Our benchmark calibration relies on low risk aversion
and low consumption volatility and thus is not able to replicate the ERP of the USmarket. Asset pricing puz-
zles are even more severe in case of standard CRRA utility: the model produces an unrealistically high risk-
free rate (12.43%) and an unrealistically low ERP (−0.19%). Columns (3)–(6) report the moments of asset
prices for different values of γ, ψ and ρx. As largely discussed in the long-run risk literature, higher RRA and
EIS values tend to produce higher ERP (and higher Sharpe ratios). Note also that the ERP increases as the
persistence parameter increases.11 Still, to have a sizable ERP (2.72%) a higher level or risk aversion is
needed (i.e. γ = 7.5).

4.2. The role of persistence in consumption and dividends

Recent empirical findings have observed an increased persistence in macroeconomic variables (i.e. con-
sumption, output, investment, and total factor productivity) as well as in dividends over the last 30 years
(see Pancrazi (2014); Pancrazi and Vukotic (2013)). Based on this empirical evidence, we estimate the
autoregressive parameters of the consumption process and dividend process over the period 1988:1Q-
2008:2Q. We use BEA data on real per-capita consumption growth of non-durables and services and Robert
Shiller's dividenddata to capture theUS consumption and dividend growth rates, respectively. BRIC dividends
aremeasured as the difference betweenMSCI(TRI) andMSCI(PI).12 Estimation results are reported in Table B.1
in the appendix and suggest that: i) the US consumption and dividend growth are characterized by a non-
negligible autoregressive structure;13 ii) the autoregressive structure of BRIC dividends is relatively weak.14

As will become clear later, the lack of persistence in the dividend process of BRIC indices is the key to under-
stand the inability of the long-run risk model to explain the ERP of BRIC markets.

Based on these empirical findings, we re-model consumption and dividend growth as follows
11 Not
growth.
12 PI d
13 Not
14 It is
wherea
high ins
Δctþ1 ¼ μ� þ θ̂c;1Δct þ θ̂c;2Δct−1 þ θ̂c;3Δct−2 þ xt þ σ cξc;tþ1

ΔdUStþ1 ¼ μ� þ θ̂USd;1Δd
US
t þ θ̂USd;2Δd

US
t−1 þ θ̂USd;3Δd

US
t−2 þ λdxt þ ϕdσ cξ

US
d;tþ1

ΔdBRICtþ1 ¼ μ� þ θ̂BRICd;1 ΔdBRICt þ θ̂BRICd;2 ΔdBRICt−1 þ θ̂BRICd;3 ΔdBRICt−2 þ λdxt þ ϕdσ cξ
BRIC
d;tþ1

xtþ1 ¼ ρxxt þ ϕxσ cξx;tþ1
where ½θ̂c;1; θ̂c;2; θ̂c;3� are the estimated AR(3) parameters of US consumption growth, θ̂
US
d;1; θ̂

US
d;2; θ̂

US
d;3

h i
and

θ̂
BRIC
d;1 ; θ̂

BRIC
d;2 ; θ̂

BRIC
d;3

h i
are the estimated AR(3) parameters of the US and BRIC dividend growth process, respec-

tively. Finally, we setμ� ¼ μ 1−θ̂c;1−θ̂c;2−θ̂c;3
� �

. The quantitative implications of this autoregressive structure
e that ρx moves from 0.98 to 0.985. This is a small adjustment which does not affect the empirical properties of consumption
Anyhow, this value is in line with recent long-run risk studies.
enotes the price index that does not—in contrast to the total return index TRI—include reinvested dividends.
e that, if US dividends are computed as the difference between the US MSCI TRI and the US MSCI PI, similar results are obtained.
important to note that the AR(1) parameter of the growth rate of the BRIC aggregate index is negative and statistically significant,
s the same parameter is the US is positive and significant. In our opinion, this should be attributed to the presence of a relatively
tability in the dynamics of BRIC dividend growth rates (see Fig. A.1).



Table 3
Model versus data: Asset prices.

Notes: This table reports the annualized equity risk premium, E(Rm − Rf) and mean risk-free rate, E(Rf), the Sharpe ratio, ShR, and the
annualized volatilities of the market return, σ(Rm), and the risk-free rate, σ(Rf). The last two lines report the average consumption
growth, E(Δc), and the volatility of consumption growth, σ(Δc). All entries are obtained from repetitions of small-sample
simulations. Bold values in parentheses report BRIC ERP statistics. θ̂c;1; θ̂c;2; θ̂c;3

h i
and θ̂

i
d;1; θ̂

i
d;2; θ̂

i
d;3

h i
are estimated via the empirical

scheme reported in the appendix (see entries in Table B.1). Data are quarterly and run from 1988:1Q to 2008:2Q.
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are reported in columns (7) and (8) of Table 3.15 Themain results are as follows. First, because of the delay in
the resolution of uncertainty generated by the rich autoregressive structure of the US consumption and div-
idend growth, the model matches the US ERP. However, it also produces a market return volatility slightly
larger than what has been observed in the data. Second, the relatively poor autoregressive structure of BRIC
dividends does not allow the model to match the observed ERP and return volatility of BRIC markets: the
ERP is 1.2% and the return volatility 4.94% which are both quite low values if compared to the observed ERP
of 23% and return volatility of about 47%.16 These results suggest that the equity premium puzzle is still par-
ticularly severe for emerging markets.
4.3. An additional exercise

In this section, we assume that our US$-based investor invests in a mixed portfolio (hereinafter BRICUS),
which is composed of the US equity index and the BRIC portfolio. We rely on three BRICUS portfolios: 1) 50%
US+ 50% BRIC; 2) 60% US+ 40% BRIC; and 3) 75% US + 25% BRIC.17 Summary statistics for the ERP of these
three portfolios are reported in Table 4.

We construct our BRICUS aggregate dividend indices following the aforementioned portfolio composi-
tions. We then estimate the autoregressive parameters of these three new dividend processes via the empir-
ical scheme described in the appendix. Estimation results are reported in Table B.2, and confirm that US and
BRIC dividends have different autoregressive structures. The entries in Table B.2 are employed to re-model the
dividend process reported in Eq. (B.1).18 From Table 5, we observe that the model produces a Sharpe ratio of
the three BRICUS portfolios which is less than half of the observed ones.

Naturally, this problem is partially mitigated when we increase the degree of home bias. In fact, when we
increase the fraction of US equity in the investor's portfolios, the target moments decrease and, at the same
time, the degree of persistence of the BRICUS portfolio increases. This two effects together improve the ability
15 Note that we only use the point estimates up to the highest significant lag. Hence, all three estimated parameters for consumption
growth and only the first respective estimate for US and BRIC dividend growth are used in the calibration of the model.
16 Under the benchmark calibration,γ=75 is needed tomatch the BRIC ERP.However,withγ=17 themodelmatches theBRIC Sharpe
ratio.
17 Note that in 2 out of 3 portfolios there is preference towards domestic stocks (i.e. home bias in equity). This is in line with existing
studies (see Baele et al. (2007); Sorensen et al. (2007); Tretvoll (2008); Diyarbakirlioglu (2011); among many others).
18 As before, we only use the point estimates up to the highest significant lag. Hence, all three estimated parameters for BRICUS (3) and
only the first respective estimate for the other two portfolios are used in the calibration of the model.

michaeldonadelli
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Table 4
Summary statistics.

ERP BRICUS (1)
BRIC = 50%, US = 50%

BRICUS (2)
BRIC = 40%, US = 60%

BRICUS (3)
BRIC = 25%, US = 75%

(Real) (Nominal) (Real) (Nominal) (Real) (Nominal)

Mean 13.59 16.66 11.71 14.77 8.88 11.94
StDev 27.46 27.27 23.94 23.75 19.25 19.04
ShR 0.50 0.61 0.49 0.62 0.46 0.63
Skew −0.02 −0.01 −0.07 −0.06 −0.19 −0.20
Kurt 0.08 0.07 −0.05 −0.06 −0.06 −0.05

Notes: This table reports the values of the mean, standard deviation, Sharpe ratio, skewness, and kurtosis for the ERP of three different
BRICUS portfolios. The ‘Consumer Price Index for All Urban Consumers: All Items’, which captures US inflation (source: U.S.
Department of Labor: Bureau of Labor Statistics), is used to compute real quantities. Mean and standard deviation values are
annualized and expressed in percentage points. All equity returns are computed from US$-based TRIs (i.e. dividends are included).
Data are quarterly and run from 1988:1Q to 2008:2Q.

Table 5
Model versus data: Asset prices (BRICUS portfolios).

Model “(1)” θ̂
1ð Þ
d;1; θ̂

1ð Þ
d;2; θ̂

1ð Þ
d;3

h i Data
BRICUS (1)

“(2)” θ̂
2ð Þ
d;1; θ̂

2ð Þ
d;2; θ̂

2ð Þ
d;3

h i DATA
BRICUS (2)

“(3)” θ̂
3ð Þ
d;1; θ̂

3ð Þ
d;2; θ̂

3ð Þ
d;3

h i DATA
BRICUS (3)

E(Rm − Rf) 1.04 13.59 1.05 11.71 1.71 8.88
σ(Rm) 5.00 27.46 5.04 23.94 7.38 19.25
ShR 0.21 0.50 0.21 0.49 0.23 0.46

Notes: This table reports the annualized equity risk premium, E(Rm − Rf), the mean risk-free rate, E(Rf), and the Sharpe ratio, ShR. All

entries are obtained from repetitions of small-sample simulations. θ̂c;1; θ̂c;2; θ̂c;3
h i

and θ̂
i
d;1; θ̂

i
d;2; θ̂

i
d;3

h i
are estimated via the empirical

scheme reported in the appendix (see entries in Table B.2). All the other parameters are calibrated as in Table 2. Data are quarterly and
run from 1988:1Q to 2008:2Q.
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of the long run risk model to explain the moments of BRICUS portfolios which are nevertheless still far from
their empirical counterparts.

5. Concluding remarks

In this paper, we use the long-run risk approach to explain the ERP of emerging markets. Specifically, we
focus on a portfolio composed of BRIC equity indices.We show that, even if we account for the empirically ob-
served autoregressive structure of US consumption and BRIC dividends, themodel can, at best, provide a par-
tial explanation of the ERP in BRIC markets. Potentially, there are many other explanations for such a large
equity premium as, for instance, alternative assumptions about preferences (e.g., prospect theory and narrow
framing), rare economic disasters, incomplete markets or some kind of market imperfections. Moreover, we
recognize thatmany important factors, that arguably have a role in explaining the observed differences across
equity markets (as for instance, political uncertainty, country-specific law reforms or nationalizations), are
still out of the picture in the proposed framework as well as in other consumption-based environments. It
would be extremely interesting to build an advanced two-country model where the previously listed
country-specific characteristics, in conjunction with investors' preferences, determine the cross-country dif-
ferences in the equity premium. We leave this challenge for future research.
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Appendix A. Data
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Fig. A.1. Consumption and dividend growth dynamics.Notes: Real per capita consumption is defined as the sum of personal consumption
expenditures in non-durable goods (ID: A796RC0Q052SBEA) and services (ID: A797RC0Q052SBEA). Both series are from the Bureau of
Economic Analysis. US real dividends are extracted from Robert Shiller's online database (http://www.econ.yale.edu/~shiller/data.
htm). US quarterly dividends are computed as averages of monthly figures. The dividend series for Brazil, China, India, and Russia are ob-
tained as the difference between theMSCI TRI and the MSCI PI. BothMSCI TRIs and MSCI PIs are expressed in US$ and downloaded from
Datastream. BRIC dividends are deflated by using the ‘US Consumer Price Index for All Urban Consumers: All Items’. Shaded areas denoted
NBER-dated recessions. The trend line (blue line) is the smoothed estimate of the consumption and dividends growth (i.e. Hodrick–Pres-
cott filtered series, λ= 1600). Sample: 1988:1Q-2008:2Q. (For interpretation of the references to color in this figure legend, the reader is
referred to the web version of this article.)

http://www.econ.yale.edu/~shiller/data.htm
http://www.econ.yale.edu/~shiller/data.htm


74 G. Curatola et al. / Emerging Markets Review 22 (2015) 65–75
Appendix B. Estimation results

B.1. CASE I. US vs. BRIC portfolio

We assume that both consumption and dividend growth rates are described by a third order
autoregressive process. Formally,
Table B
Estimat

Consu

Δct

Divid

Δdt →

Δdt →

Notes: T
growth
statistic
Econom
Total Re
www.ec

Table B
Estimat

Divid

Panel
Δdt →

Panel
Δdt →

Panel
Δdt →

Notes: T
Standar
at the 1
theMSC
Sample:
Δct ¼ kc þ θc;1Δct−1 þ θc;2Δct−2 þ θc;3Δct−3 þ σ cϵc
Δdit ¼ kd þ θid;1Δd

i
t−1 þ θid;2Δc

i
t−2 þ θid;3Δd

i
t−3 þ σdϵd

ðB:1Þ
where kc, kd are constants, ϵc, ϵd ~ N(0, 1), i= [US, BRIC]. Table B.1 displays the values of the estimated param-
eters for consumption and dividend growth.

B.2. CASE II. The BRICUS portfolios

As in (B.1), we assume that the growth rate of our BRICUS aggregated index is described by an
AR(3) process. Estimated AR(3) parameters are reported in Table B.2.
.1
ed AR(3) parameters: Consumption and dividend growth (US vs. BRIC).

mption growth θc,1 θc,2 θc,3

0.206 0.095 0.251**
[0.136] [0.104] [0.106]

end growth θd,1 θd,2 θd,3

US(100 %) 0.532*** 0.092 0.177
[0.120] [0.137] [0.127]

BRIC(100 %) −0.177* 0.014 0.130
[0.092] [0.114] [0.090]

his table reports the estimated autoregressive parameters for the US consumption growth rate (Δct) and US and BRIC dividend
rates (Δdt). Standard errors adjusted for heteroscedasticity and autocorrelation are reported in square brackets. ***, **, * denote
al significance at the 1%, 5% and 10% levels, respectively. The real US per-capita consumption is obtained from the Bureau of
ic Analysis (measured as non-durable goods plus services). BRIC dividends are computed as the difference between the MSCI
turn Index (US$) and the MSCI Price Index (US$). US real dividends are extracted from Robert Shiller's online database (http://
on.yale.edu/~shiller/data.htm). Sample: 1988:1Q-2008:2Q.

.2
ed AR(3) parameters: Dividend growth (BRICUS).

end growth θd,1 θd,2 θd,3

A: US = 50%, BRIC = 50%
BRICUS(1) −0.169* 0.023 0.133

[0.096] [0.116] [0.090]

B: US = 60%, BRIC = 40%
BRICUS(2) −0.163* 0.031 0.140

[0.096] [0.117] [0.090]

C: US = 75%, BRIC = 25%
BRICUS(3) −0.136 0.051 0.169*

[0.103] [0.116] [0.088]

his table reports the estimated autoregressive parameters for the dividend growth rate (Δdt) of threemixedUS$-based portfolios.
d errors adjusted for heteroscedasticity and autocorrelation are reported in square brackets. ***, **, * denote statistical significance
%, 5% and 10% levels, respectively. BRIC dividends are computed as the difference between theMSCI Total Return Index (US$) and
I Price Index (US$). US dividends are extracted from Robert Shiller's online database (http://www.econ.yale.edu/~shiller/data.htm).
1988:1Q-2008:2Q.

http://www.econ.yale.edu/~shiller/data.htm
http://www.econ.yale.edu/~shiller/data.htm
http://www.econ.yale.edu/~shiller/data.htm
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