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Objective: The main goal of portfolio optimization models is to help
investors to achieve the highest rate of return at a certain level of risk. Various
models and methods have been presented by researchers to achieve the
optimal portfolio with different approaches. The current research is based on
portfolio optimization by focusing on assets return distribution and median
absolute deviation risk and Shannon entropy diversification criteria.
According to this approach, at first returns distribution is identified and then
appropriate model is used to select the optimal portfolio and finally
performance of the median absolute deviation-Shannon entropy model based
on Skew-Normal and Skew-Laplace-Normal statistical distributions are
compared.

Method: The data used in this research are monthly returns of 181 stock
exchange symbols during a period of 36 months from April 2019 to March
2022, which were randomly obtained from Morgan's table. The portfolio
optimization method in this research is three-objective optimization,
maximization of average return, minimization of median absolute deviation
and maximization of Shannon entropy by using goal programming technique
based on Skew-Normal and Skew-Laplace-Normal statistical distributions.

Results: The findings of this research show that median absolute deviation-
Shannon entropy model based on the Skew-Laplace-Normal distribution has
a higher performance ratio for choosing optimal portfolio in comparison with
it’s corresponding model based on the Skew-Normal distribution.

Conclusion: The reason for median absolute deviation-Shannon entropy
model based on Skew-Laplace-Normal distribution is considered as preferred
model is to pay attention to the descriptive statistics of the skewness and
kurtosis of the returns distribution, by considering descriptive statistics of the
symbols, the skewness of most of the stock symbols are noticeable. For this
reason, simultaneously paying attention to the statistical criteria explaining the
characteristics of the skewness and kurtosis of the returns distribution and
Shannon entropy diversification criterion lead to it’s better performance.
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Introduction

The main goal of portfolio optimization models is to help investors to achieve the highest rate of
return at a certain level of risk. Various models and methods have been presented by researchers to
achieve the optimal portfolio with different approaches. The present research is based on portfolio
optimization by focusing on assets return distribution and median absolute deviation risk and
Shannon entropy diversification criteria. According to this approach, at first returns distribution is
identified and then appropriate model is used to select the optimal portfolio and finally performance
of the median absolute deviation-Shannon entropy model based on Skew-Normal and Skew-
Laplace-Normal statistical distributions are compared. In other words, the purpose of this research
is to investigate the performance of median absolute deviations risk measure along with assumption
of Skew-Normal, Skew-Laplace-Normal distribution as fitting distribution of stock returns in
portfolio optimization. If the distribution of returns is not normal and symmetrical, and in fact it
can be said that returns have skewness, in such a situation, it would be more desirable to use the
median of absolute deviations risk criterion. As it was said, since returns distribution is not normal,
in order to correct distributional explaining, in addition to the parameters of location and scale, the
parameters of skewness (asymmetry) and kurtosis (heavy tail) should also be taken into account.
For this reason, in this research, along with the entropy diversification criterion and median
absolute deviations risk criterion, stock returns distributions, Skew-Normal and Skew-Laplace-
Normal distributions have been considered for considering Skewness (asymmetry) and kurtosis
(heavy tail). In this research, multi-objective median absolute deviation-Shannon entropy
optimization model is used in order to achieve an optimal and diversified portfolio based on entropy
with assumption of Skew-Normal and Skew-Laplace-Normal distribution as default returns
distribution. The objective functions in this mentioned model include maximum expected return,
minimum median absolute deviation and maximum Shannon entropy of portfolio. By examining
of theoretical and experimental background, it can be seen that it is possible to include parameters
to measure and control skewness and kurtosis of returns distribution in structure of their
distributional form, and also risk criterion is median absolute deviation in compared to mean
absolute deviation risk criterion is more accurate, especially in situations where data are skewed.
In other words, median absolute deviation- Shannon entropy model based on assumption Skew-
Normal and Skew-Laplace-Normal statistical distributions has not been noticed by researchers.
Based on this, present research, based on newest portfolio optimization model with an entropy-
based approach, has resolved theoretical gap in this model and improved it. In other words, this
model has taken into account Skew-Normal and Skew-Laplace-Normal distribution assumptions
for returns, along with Shannon's entropy as portfolio diversification criterion and median absolute
deviation as risk criterion. According to theoretical and experimental background and identified
theoretical gap, the purpose of this research is to test the following hypothesis:

median absolute deviation- Shannon entropy model based on Skew-Laplace-normal
distribution has a better performance in selecting optimal portfolio in compared to Skew-
normal distribution of returns. The aforementioned research is carried out in three stages, these
stages include fitting distribution to returns, selecting optimal portfolio with approach based
on median absolute deviation-Shannon entropy and finally comparing performance of selected
portfolios based on Skew-Normal and Skew-Laplace-normal statistical distributions.

Method

The data used in this research are monthly returns of 181 stock exchange symbols during a
period of 36 months from April 2019 to March 2022, which were randomly obtained from
Morgan's table. The portfolio optimization method in this research is three-objective
optimization, maximization of average return, minimization of median absolute deviation and
maximization of Shannon entropy by using goal programming technique based on Skew-
Normal and Skew-Laplace-Normal statistical distributions. In this research, median absolute
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deviation- Shannon entropy model is introduced based on assumption of Skew-Normal and
Skew-Laplace-Normal statistical distributions for returns, and finally, the best model based on
performance ratio criteria to form an optimal portfolio is determined. Calculations related to
median absolute deviation- Shannon entropy model based on Skew-Normal and Skew-
Laplace-Normal statistical distributions are performed using R software.

Results

Descriptive statistics related to monthly returns of studied sample, including mean, standard
deviation, skewness and kurtosis were extracted using R software. It can be seen that some stocks
have different values of skewness and kurtosis in compared to normal distribution. For example,
the skewness of the "Shepna" symbol is even negative, which indicates that the yield distribution
corresponding to this symbol is skewed to the left, and as another example, the skewness of
distribution of "Basama" symbol is more higher than skewness of normal distribution, which both
of these cases indicate that normal distribution is not a suitable fitting distribution for explaining
distribution of monthly returns and it is better to use distributions that have parameters to explain
skewness and kurtosis returns distribution. The statistical distributions proposed in this research are
Skew-Normal and Skew-Laplace-Normal statistical distributions, because they have properties
similar to normal distribution, in general, symmetric distributions such as Laplace distribution, and
also They have parameters to control degree of kurtosis and skewness of returns distribution. The
findings of this research show that median absolute deviation- Shannon entropy model based on
the Skew-Laplace-Normal distribution has a higher performance ratio for choosing optimal
portfolio in comparison with it’s corresponding model based on the Skew-Normal distribution.

Conclusions

The findings of research indicate that model based on Skew-Laplace-Normal distribution
has a higher performance ratio and leads to a more optimal portfolio selection, which is due to
consideration of each two measures of skewness and kurtosis in model based on Skew-Laplace-
Normal distribution. The reason for median absolute deviation-Shannon entropy model based
on Skew-Laplace-Normal distribution is considered as preferred model is to pay attention to
descriptive statistics of the skewness and kurtosis of the returns distribution, by considering
descriptive statistics of the symbols, the skewness of most of the stock symbols are noticeable.
For this reason, simultaneously paying attention to the statistical criteria explaining the
characteristics of the skewness and kurtosis of the returns distribution and Shannon entropy
diversification criterion lead to it’s better performance.
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