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Since the seminal works of Markowitz (1952), Sharpe (1964), and Lintner (1965),
numerous studies on portfolio selection and performance measure have been based upon
the mean-variance framework. However, several researchers [ e.g., Arditti (1967, and
1971), Samuelson (1970), and Rubinstein (1973)] argue that the higher moments cannot
be neglected unless there is reason to believe that: (i) the asset returns are normally
distributed and the investor’s utility function is quadratic, or (ii) the empirical evidence
demonstrates that higher moments are irrelevant to the investor’s decision. Based on the
same argument, this dissertation investigates the impact of higher moments of return
distributions on three issues concerning the 14 international stock markets.

First, the portfolio selection with skewness is determined using the Polynomial
Goal Programming in which investor preferences for skewness can be incorporated. The
empirical findings suggest that the return distributions of international stock markets are
not normally distributed, and that the incorporation of skewness into an investor’s
portfolio decision causes a major change in the construction of his optimal portfolio. The

evidence also indicates that an investor will trade expected return of the portfolio for

skewness. Moreover, when short sales are allowed, investors are better off as they attain



higher expected return and skewness simultaneously.

Second, the performance of international stock markets are evaluated using two
types of performance measures: (i) the two-moment performance measures of Sharpe
(1966), and Treynor (1965), and (ii) the higher-moment performance measures of
Prakash and Bear (1986), and Stephens and Proffitt (1991). The empirical evidence
indicates that higher moments of return distributions are significant and relevant to the
investor’s decision. Thus, the higher moment performance measures should be more
appropriate to evaluate the performances of international stock markets. The evidence
also indicates that various measures provide a vastly different performance ranking of the
markets, albeit in the same direction.

Finally, the inter-temporal stability of the international stock markets is
investigated using the Parhizgari and Prakash (1989) algorithm for the Sen and Puri
(1968) test which accounts for non-normality of return distributions. The empirical
finding indicates that there is strong evidence to support the stability in international
stock market movements. However, when the Anderson test which assumes normality
of return distributions is employed, the stability in the correlation structure is rejected.
This suggests that the non-normality of the return distribution is an important factor that
cannot be ignored in the investigation of inter-temporal stability of international stock

markets.
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INTERNATIONAL STOCK PORTFOLIO SELECTION
AND PERFORMANCE MEASURES RECOGNIZING HIGHER MOMENTS

OF RETURN DISTRIBUTIONS

CHAPTER 1

INTRODUCTION

Since the seminal works of Markowitz (1952), Sharpe (1964), and Lintner (1965),
numerous studies on portfolio selection and performance measure have been based upon
only the first two moments of return distributions. However, Arditti (1967, and 1971),
Samuelson (1970) and Rubinstein (1973) argue that the higher moments cannot be
neglected unless there is reason to believe that: 1) the asset returns are normally
distributed and the investor’s utility function is quadratic, or 2) the empirical evidence
demonstrates that higher moments are irrelevant to the investor’s decision.

In fact, there is ample empirical evidence [e.g. Fama (1965), Arditti (1971), and
Simkowitz and Beedles (1978)] which indicates that individual security and portfolio
returns are not normally distributed. Several studies including Arditti (1967, and 1971),
Jean (1971, and 1973), and Levy and Sarnat (1972) also demonstrate that skewness is an
important factor in explaining the security and portfolio returns. Samuelson (1970) shows
that the higher moment is relevant to the investor’s decision on portfolio selection.
Moreover, Hanoch and Levy (1970), and Levy and Sarnat (1972) point out that the

quadratic utility function is subject to some serious drawbacks. Other studies [e.g.



Bierwag (1974), Borch (1974), and Levy (1974)] also question the adequacy of using a
quadratic approximation for the utility function in practical applications.
Thus, this study is developed based on the earlier argument that the higher
moments of return distributions are relevant to the investor’s decision, and cannot be
neglected. The objective of this study is threefold. First, the application of the portfolio
selection with skewness is illustrated with the analysis of 14 selected international stock
markets. However, in the presence of skewness, selecting a portfolio is a trade-off
between competing and conflicting objectives, i.e., the investor tries to maximize the
expected return and positive skewness, and minimize the variance simultaneously. To
solve this multi-objective portfolio problem, this study extends the work of Lai (1991),
and utilizes the Polynomial Goal Programming in which investor preferences for
skewness can be incorporated. Then, the portfolio weights of the mean-variance-skewness
efficient portfolio are obtained, and compared to those of the mean-variance efficient
portfolio.
Second, this study evaluates the performance of the sample of 14 international
stock markets using two types of performance measures:
1) The traditional two-moment performance measures of Sharpe (1966), and
Treynor (1965), and

2) The more recently developed higher-moment performance measures of Prakash
and Bear (1986), and Stephens and Proffitt (1991).

The two-moment performance measures, however, are subject to the same

criticism as the mean-variance portfolio selection, especially when the return distributions



of international portfolios are not symmetrical. Hence, the performance measures that
incorporate higher moments seem to be more appropriate because they utilize a more
complete description of the underlying return generating process.

Finally, this study investigates the inter-temporal stability of the international
stock markets during the period from 1988 to 1993. The inter-temporal relationships
among international stock markets are important in helping the investors to realize the
potential gains from international diversification. Under the stable correlation structure,
investors can use the ex post patterns of co-movement of international stock markets as
proxies for the ex ante co-movements, and select the optimal strategy from the ex post
efficient frontier.

The remainder of this dissertation is organized in three chapters. Each chapters
is self-contained, and serves each of the three objectives of this study. However, these
three chapters are related by the central theme of the study, i.e., the higher moments of
return distributions are relevant to the investor’s decision, and cannot be neglected.

Thus, Chapter II discusses the empirical applications of Polynomial Goal
Programming which is used to solve the multiple-objective portfolio selection. The
methodology and the specification of data are also presented. Then, the mean-variance-
skewness efficient portfolios are constructed. Chapter III discusses the empirical
applications of higher-moment performance measures, followed by the presentation of
the methodology employed. Then, the performance of the 14 international stock markets
are evaluated. Chapter IV discusses the methodology for testing the inter-temporal

stability of the correlation matrices. Then, the empirical findings are reported.
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