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Abstract

The unconditional mean-variance efficiency of the Morgan Stanley Capital International world
equity index is investigated. Using data from 16 OECD countries and Hong Kong and maintaining
the assumption of multivariate normality, we cannot reject the efficiency of the benchmark.
However, residual diagnostics reveal sigI'lificant departures from normality. We test the sensitivity of
the results by specifying error structures that are t-distributed and mixtures of normal distributions.
Even after relaxing the i.i.d. assumption, we cannot reject the mean-variance efficiency of the world
portfolio. Our results suggest that differences in country risk exposure, measured against the MSCI
world portfolio, will lead to differences in expected returns.

1. Introduction

As world capital markets have become more integrated, there is increased
interest in international asset allocation. A number of mutual funds offer
country index portfolios. Pension funds are beginning to realize the benefit of
international participation. As such, it is important to be able to reliably assess
the risk of investing in different national markets and to understand how that
risk is rewarded.

To investigate the relation between risk and expected returns, an asset pricing
model must be specified. However, the usefulness of the standard asset pricing
paradigms has been challenged in recent cross-sectional work. But, with grow-
ing international integration, the case for the NYSE-AMEX portfolio being the
'market portfolio' is strained. Indeed, Harvey (1991) finds that the U.S. equity
portfolio is unconditionally dominated by a more general 'world' portfolio. As
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such, it is of considerable interest to investigate the viability of a global asset
pricing model. .

The goal of this paper is to test a single factor world capital asset pricing
model. This model implies that the cross-section of expected asset returns is
related to the assets' sensitivities to movements in a world market portfolio.
Testing this model is equivalent to testing the unconditional mean-variance
efficiency of the world market porfolio.

Most previous work starts with the assumption of multivariate normality of
the joint returns distribution.! However, it is also well known that equity
returns, in many cases, depart from normality. So an important part of our
analysis is to assess the sensitivity of the inference to the distributional assump-
tions.

We begin our investigation by assuming, as others have, that returns are
drawn from a multivariate normal distribution. The multivariate tests fail to
rejcct the unconditional efficiency of this benchmark portfolio.

The next part of the paper examines the distributional properties of the
market model residuals. Skewness and kurtosis statistics are presented and exact
probability values are presented for the test of the null hypothesis that the data
are generated from a normal distribution. Tests for conditional heteroskedastic-
ity are also presented here. The evidence suggests that there are departures from
normality in many cases.

Given the evidence against normality, we modify the multivariate asset
pricing tests for alternative distributional specifications. Tests are presented for
two cases of the multivariate-t distribution and two cases of mixtures of
normals. The distributions are chosen to be, in one case, close to normal and in
the other representing a substantial departure from the normal. The multivari-
ate cfficiency tests are remarkably robust to changes in the distributional
specifications.

f;inally, we present tests that drop all distributional assumptions except for
stationarity and ergodicity. Multivariate tests based on the generalized method
of moments estimation are robust to departures from normality and to condi-
tional heteroskedasticity. Even with this general specification, the mean-vari-
ancc efficiency o~ the world portfolio cannot be rejected. However, when the
tests ,lrc specialized to the returns of the group of seven countries, there is some
evidence against the efficiency of this benchmark.

Thc paper is organized as follows. In the second section, the approaches to
testing mean-variance efficiency under the assumption of multivariate normality
,ire dctailed. Next, the tests are modified to accommodate alternative distribu-
tion,il specifications: the multivariate t-distribution and the mixture of normals.
Finally, tests based on the generalized method of moments are presented. The
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data are described and some summary statistics are presented in the third
section. The fourth section contains the empirical results. Some concluding
remarks are offered in the final section.

2. Methodology

2.1. An international CAPM

Tests of the single factor capital asset pricing model of Sharpe (1964) and
Lintner (1965) begin with a statistical representation of the teturns generating
process. The multivariate linear factor model or 'market model' regression is:

rr=a+prpt+Er, t=I,..., T, (1)

where r is a N x 1 (number of assets) vector representing returns in excess of
a reference asset, a is the intercept vector, P is the slope vector. The common
factor is r p which, if a traded security, represents the return on the asset. The
slope vector, p, is the sensitivity of the portfolio return to changes in
this benchmark return. Finally, F. is the disturbance vector with mean zero
and a variance-covariance matrix E. The disturbance also has the following
properties: -

{Ujj'
Eeirejs= 0,

E£it£ js = < O"';}' " _hI- , . (2)
t ' ot erWlse;

for all assets i and j. Multivariate normality of the asset returns is sufficient for
the statistical specification in (1).

Assuming that agents minimize the variance of their portfolio for a given level
of expected return and assuming that the reference asset which is used to
calculate the excess returns is riskless, Sharpe (1964) and Lintner (1965) show
that expected excess returns will be proportional to an expected benchmark
return:

E[rtJ=pE[rptJ, t= 1,..., T, (3)

In the model of Sharpe and Lintner, this benchmark portfolio, r pI' is a value-
weighted portfolio of all invested wealth. Investors choose a portfolio strategy
by levering up or down this market portfolio.

In terms of (1), the asset pricing model imposes the following restriction:

Ho: a=O. (4)

Of course, market portfolio is assumed to be efficient in terms of expected return
and variance. In this sense, a test of the Sharpe-Lintner model is also a test of
the mean-variance efficiency of the given portfolio which is specified as the
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