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Comparative Analysis of Efficient Portfolios under
Different Risk Measurements

Chin-Hsiung Hsu®, Ching-Shih Tsou™, Po-We Yeh™

Abstract

Traditionally, the measure of risk used in portfolio optimization models is the variance.
Markowitz (1952) proposed the famous mean-variance (MV) model for the modern portfolio
theory by defining variance as risk. However, a major obstacle in the application of the mean-
variance model is the computational complexity of estimating the covariance matrix by the
MV model. Thus, Konno and Yamazaki (1991) proposed the mean-mean absolute deviation
(MMAD) as alternative to the mean variance (MV) model to avoid this shortcoming. On the
other side, many researchers had proposed different points of view to measure risks in the
portfolio theory. For example, Markowitz (1959) proposed another risk measurement,
semivariance (SV). Recently, Estrada (2008) solved the optimization portfolio problems by
evaluating the downside risk which is derived from the concept of the semivariance. Next,
Bawa and Lindenberg (1977) developed a theory to evaluate the downside risk model named
“Mean Lower-Partial-Moment” (MLPM) model which is derived from the concept of the
Lower Partial Moment. Finally, Rockafellar and Uryasev (2000) proposed “Mean Conditional
Value-at-Risk” (MCVaR) model which is derived from the concept of the Conditional Value-
at-Risk (CVaR). The main subject of this paper is to find out the optimal portfolio by the
comparison and analysis of the portfolio risk measured by variance, the portfolio risk measured
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Department of Financial Engineering and Actuarial Mathematics.
Department of Business Administration, National Taipei College of Business.
** Department of Business Administration, National Taipei College of Business.
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by SV, the portfolio risk measured by LPM, the portfolio risk measured by CVaR, and the
portfolio risk measured by MAD. Finally, we find that MLPM model has the higest similarity
index with MSV model, and MV and MMAD model are more relative similar with each other.

Keywords: lower partial moment ~ semivariance - mean absolute deviation ~ conditional
value-at-risk ~ portfolio performance measurement
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