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Extended Abstract

The issue of choosing stock portfolio has always been one of the concerns of stock
market activists. Optimizing the stock portfolio can create more financial benefits
for investors and bring them a safer investment. Therefore, in this research, in
order to present the optimization model of the stock portfolio by considering the
uncertainty, the fuzzy multi-objective ideal programming method was used. To
achieve this goal, listed companies were first selected for investment. Then, 6
indicators were considered to form the portfolio, which are price-to-earnings ratio
(P/E), volume, return on equity (ROE), B coefficient, return on capital, and
liquidity rating. The weight of these indicators was obtained using the Fuzzy
Hierarchical Analysis Process (FAHP) method. Also, the values of these
indicators were extracted for the considered companies. Then, each of these
indicators was considered as an ideal goal, and its desirable and undesirable values
were extracted, and based on that, a fuzzy membership function was obtained for
each goal. Finally, a fuzzy ideal planning model was designed. By solving this
model, it was determined how much the share of each company should be in
forming the portfolio. The research findings showed that from the experts' point
of view, P/E ratio, p coefficient, and liquidity rank are the most important
indicators for portfolio formation. In addition, the research findings showed that
only two companies out of the six companies considered should participate in
portfolio formation in order to maximize the overall satisfaction achieved.
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Introduction

Investment in the stock exchange has attracted the attention of many investors.
Constructing a portfolio in this market provides greater financial benefits and
ensures a more secure investment for them.

Literature Review

Numerous studies have been conducted to present portfolio optimization models.
This study also adopts a hybrid approach, with the main objective of determining
the share of each selected company in portfolio construction.

Research Methodology

Given that the primary approach of this research is based on mathematical models,
the study can be categorized as descriptive-analytical. The approach comprises
two main phases. Phase one includes three steps: initially, portfolio selection
indicators were extracted from the literature, including various financial ratios,
profitability ratios, operational ratios, trading volume, return on assets, and others.
These indicators were then presented to investors, who selected six key indicators
for portfolio construction: Price-to-Earnings Ratio (P/E), Volume, Liquidity
Rank, Return on Equity (ROE), Beta Coefficient (§), and Return on Capital.
Finally, the weights of these indicators were determined by experts using the
Fuzzy Analytic Hierarchy Process (FAHP).

Results

The results of the first phase indicated that the most important indicators according
to experts were P/E ratio,  coefficient, and liquidity rank, with respective weights
of 0.365, 0.221, and 0.212. Assigning weights to these indicators was essential
due to the differing importance attributed to them by experts. The fuzzy version
of AHP was used in this study because the experts preferred to express
approximate rather than precise judgments. Therefore, to handle the uncertainty
stemming from these approximate judgments, the fuzzy AHP method was

employed. The second phase of the study, comprising four steps, focuses on
determining the optimal share of six companies in the portfolio.

Discussion and Conclusion
The optimal companies, identified by their stock symbols (Khazin, Abad, Abada,
Pelask, Kodma, and Ghargji), were selected based on investors’ opinions.
Initially, model requirements and assumptions were defined. The assumptions
include:
e The proposed model is a multi-asset, single-period, multi-objective
portfolio optimization model.
e The model includes six objectives for optimizing the portfolio.
e The weights of the objectives are different and are derived using expert
judgment and the FAHP method.
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Next, membership functions for the six selected indicators were developed using
real-world data. Each fuzzy goal's membership function was based on the best and
worst values of its corresponding indicator, assigned degrees of membership 1 and
0, respectively. A weighted relationship was then derived to construct the
membership function for each indicator across all companies. These membership
functions formed the basis for designing the fuzzy objective functions of the multi-
objective optimization model. Ultimately, a weighted fuzzy multi-objective
optimization model was designed, through which the weight and share of each
company in the portfolio were determined. The Max-Min approach was used to
solve this model.
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0.365 x A

- 1— (0.310x; + 0.626x, + 0.331x3 + 0.299x, + x5 + 0.824x,)
- 1—-0.299

0.038 x A

- 1— (x; +0.094x, + 0.150x3 + 0.035x, + 0.055x5 + 0.370x)
- 1-0.035

0.090 x A

_ 1= (0.144x; +0.216x, +0.216x3 + x, + 0888 + 0.026%,)
= 1—0.026
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0.221 x A

_ 1= (=2.466x; +x, = 1.909x; — 1.602x, + 0.511x5 + 0.398x,)
= 1— (—2.466)

0.074 X A

_ 1= (0.091x; +0.181x, +0.136x; + %, + 0.536x5 +0.019%x,)
= 1-0.019

0.212 X A

_ (0.129x; +0.540x; + 0.467x3 +0.755x; + 0.688x5 + ;) — 1
= 0129 — 1

X1+X2+X3+X4+x5+x6=1
xi=0,i=1,..6.

D95 (il 2j Cogot b iyl pauye Jho S Gygon Slgie Jio ol
Max A
s.t.
0.365A + 0.442x, + 0.893x, + 0.472x5 + 0.427x, + 1.427x¢
+1.175%, < 1.427

0.038) + 1.036x, + 0.097x, + 0.155x5 + 0.036x, + 0.057x5
+0.383x, < 1.036

0.090A + 0.148x, + 0.222x, + 0.222x5 + 1.027x, + 0.912x;
+0.027x¢ < 1.027

0.221A — 0.711x; + 0.289x, — 0.551x5 — 0.462x, + 0.147x5
+0.115x¢ < 0.289

0.074A + 0.093x; + 0.185x;, + 0.139x3 + 1.019x, + 0.546x5
+ 0.019x4 < 1.019

0.212A + 0.148x; + 0.620x, + 0.536x3 + 0.867x, + 0.790x5

+1.148x, < 1.148
X1+x2+x3+x4+.x5+x6=1
xi=0,i=1,..6.
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