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ABSTRACT

In this study, a polynomial goal programming approach based on the mean-variance-skewness-
kurtosis model is used to select the optimal portfolio based on different investor preferences
structure. Then systematic risk is considered as a constraint in the model because of its importance
in decision making. Extreme Downside Hedge is considered as the measurement of systematic risk.
The data used in this study include daily stock price of selected food industry companies and
market index for 2015-2019. The results showed that investor preferences influence portfolio
selection and allocation of capital, so individuals can choose their portfolio based on their
preferences. The risk entry into the model also indicated that given this limitation, portfolio
selection would shift to the stocks of companies that are less affected by market volatility. Based
on results, it is suggested that in future studies the model be developed based on other limitations
such as different degree of risk aversion in decision making. The model can also be designed based
on fuzzy logic and its performance be investigated under such conditions. Also, results of each
estimation can be considered as an investment patern for individuals.
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Extended Abstract
Objectives

Investors want to maximize their returns by allocating their capitals among a set of potential
investments. The aim in this allocation process is to achieve a desired tradeoff between their risks
and return preferences. In other words, investors aim to optimize their portfolios in accordance with
their preferences. Optimal portfolio selection is one of the key issues in investing. Higher order
moments can be considered to guarantee the Markowitz model when the assumption of normal
return on assets is not valid. In this study, a polynomial goal programming approach based on the
mean-variance-skewness-kurtosis model is used to select the optimal portfolio based on different
investor preferences structure. In the presence of higher order moments, portfolio selection contains
multiple conflicting and competing portfolio objectives such as maximizing expected return and
skewness and minimizing risk and kurtosis simultaneously. In this framework, portfolio allocation
depends on investor preferences for these moments. This multi objective problem will be solved by
using a polynomial goal programming (PGP) model. Then we want to enter systematic risk in
portfolio selection model. For this target, Extreme Downside Hedge (hereafter EDH) is the
measure we want to use for measuring the systematic risk of each company in the food industry.

Because of the importance of food industry in developing countries, in this study selecting the
optimal portfolio for this section would be considered by using a polynomial goal programming
model. Also the data used in this study include daily stock price of selected food industry
companies and market index for 2015-20109.
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Methods

In this study, a polynomial goal programming approach based on the mean-variance-skewness-
kurtosis model is used to select the optimal portfolio based on different investor preferences
structure. Solving the PGP problem involves a two-step procedure. First, the aspired levels of R*,
V*, S* and K* for the expected return, variance, skewness and kurtosis, respectively, are obtained.
Then these aspired values are substituted into PGP, and the minimum value of Z can be found for a
given set of investor preferences.

Then systematic risk is considered as a constraint in the model because of its importance in
decision making. In this study, Extreme Downside Hedge (EDH) is considered as the measurement
of systematic risk. This measure relies on the argument that investors are able to hedge against
extreme downside risk. The EDH can be estimated by regressing asset returns on a measure of
market tail risk. The estimated EDH coefficient represents the response of the stock return to
changes in market tail risk.

Results

First aspired levels of each goals was determined. Then it was put into the model and the results
were obtained according to different investors' preferences. It should be noted that the portfolio
(1,1,0,0) is the Markowitz mean-variance portfolio. Also the results based on the preference
structure of (1, 1, 1, 1) indicate that mean, variance, skewness, and kurtosis of excess return are of
equal importance to the investors. The results show that investors can more invest on stocks of
Pegah Fars, Salemin and Azar Pegah.

Then the EDH of stocks for each companies was calculated and by using factor models we
made constraint that enter the systematic risk into our model. The results show that the Behshahr
Ind, Glucosan, Kalber, Margarin, Pars Mino, Pegah Fars and Salemin have positive EDH and,
Gorji Biscuit, Mahram Mfg, Minoo Co and Azar Pegah have negative EDH. Entering of risk into
the model indicate that given this constraint, portfolio selection would shift to stocks of companies
that are less affected by market volatility. Also the results show that investers can more invest on
stocks of Gorji Biscuit, Minoo Co, Pars Mino and Azar Pegah.

All portfolios obtained with different preference and by entering the risk can be considered as a
suggested pattern for investors.

Discussion

The results showed that investor preferences influence portfolio selection and allocation of
capital, so individuals can choose their portfolio based on their preferences. The risk entry into the
model also indicated that given this limitation, portfolio selection would shift to the stocks of
companies that are less affected by market volatility. Based on results, it is suggested that in future
studies the model be developed based on other limitations such as different degree of risk aversion
in decision making. The model can also be designed based on fuzzy logic and its performance be
investigated under such conditions. Also, results of each estimation can be considered as an
investment pattern for individuals.
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