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ABSTRACT

This study evaluates and selects an optimal portfolio using the fuzzy prioritization method and
COPRAS based on criteria derived from investors' preferences. The first sample consists of 30 water-
intensive companies listed on the Tehran Stock Exchange, and the second sample includes 17 academic
and professional experts. To determine the criteria for selecting the optimal portfolio based on investors'
preferences, the first phase involved identifying criteria through a review of literature and previous
studies. In the second phase, Delphi sessions were held with professional and academic experts, and the
output of these sessions, along with the literature review, resulted in the identification of over seven key
criteria, including stock return deviation, stock liquidity, price-to-earnings ratio, profitability, return on
equity, research and development expenditures, and company image (reputation). For weighting the
criteria, the fuzzy analytic hierarchy process method was used, and a pairwise comparison questionnaire
was given to 17 experts to assess the relative importance of each criterion. Based on the results obtained
using Excel 2016, the criterion “Return on Equity” was ranked first among the criteria for selecting the
optimal portfolio based on investors' preferences. Based on the final ranking of the options according to
the weighted final indices, Pegah Khorasan, Shiraz Petrochemical, and Nush Mazandaran companies

ranked first, second, and third, respectively.
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1. Introduction

Investment in financial markets, particularly in capital

optimal portfolio selection has evolved from simple mean-
variance optimization to sophisticated multi-criteria

markets and stock exchanges, represents a critical pathway
to achieving sustainable economic growth and
development, especially in developing countries. Portfolio
selection decisions inherently involve balancing the dual
objectives of maximizing returns while managing risk and
uncertainty. Since Markowitz's (1952) seminal work
introducing modern portfolio theory, the challenge of
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decision-making (MCDM) approaches that incorporate
diverse investor preferences and market conditions.

Traditional portfolio theory assumes that investors should
invest in securities offering the highest expected returns.
However, Markowitz demonstrated that rational investors
simultaneously consider both return maximization and risk
minimization, necessitating portfolio diversification across
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multiple securities. Recent developments in behavioral
finance further reveal that investors exhibit preferences
beyond simple risk-return tradeoffs, including liquidity
considerations, mental accounting, and company
reputation factors.

Despite extensive research on portfolio optimization, a
significant research gap exists regarding the integration of
fuzzy analytical hierarchy process (FAHP) and COPRAS
(Complex Proportional Assessment) methods for portfolio
selection based on comprehensive investor preference
criteria. While previous studies have employed various
MCDM techniques such as TOPSIS, TODIM, and DEA
for stock selection, the combined application of FAHP for
criteria weighting and COPRAS for alternative ranking in
the Iranian capital market context remains unexplored.
This study addresses this gap by developing an integrated
framework that systematically identifies investor
preference criteria, determines their relative importance
using fuzzy logic to handle inherent uncertainties, and
ranks water-intensive companies listed on the Tehran
Stock Exchange.

The research objectives are threefold: (1) identify
effective criteria for optimal portfolio selection from
expert and decision-maker perspectives, (2) determine the
relative importance of investor preference-based criteria
using fuzzy prioritization techniques, and (3) rank and
select the optimal stock portfolio using the COPRAS
method.

2. Methodology

This applied research employs a descriptive-survey
approach to address optimal portfolio selection in the
Tehran Stock Exchange. The methodology integrates
literature review, expert consultation, fuzzy analytical
hierarchy process (FAHP), and COPRAS ranking
technique in a systematic framework.

2.1. Sample Selection and Data Collection

The study focuses on water-intensive companies listed
on the Tehran Stock Exchange during 2016-2022 (1395-
1401 Iranian calendar). Based on statistics from Iran's
Ministry of Industry, Mine and Trade, the highest water
consumption occurs in chemical products manufacturing,
followed by food and beverage industries, basic metals,
and agro-industries. Companies were selected based on
three criteria: (1) profitability throughout the portfolio
formation period, (2) fiscal year ending March 20th, and
(3) trading activity exceeding 70% of trading days
(ensuring adequate liquidity). This screening process
yielded 30 water-intensive companies for analysis.

The expert panel comprised two groups totaling 17
participants: (1) ten academic experts from accounting and
financial management departments with comprehensive
knowledge of optimal portfolio selection theory, and (2)
seven capital market practitioners including CEOs,
financial managers, senior stock exchange officials,
investment company managers, and brokerage firm
specialists with extensive practical experience in financial
statement analysis and investment decision-making. All
participants possessed advanced degrees (master's or
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doctoral level) and over 10-20 years of professional
experience.

2.2. Criteria Identification Process

A two-phase Delphi approach identified portfolio
selection criteria. Phase one involved comprehensive
literature review to extract potential criteria from previous
research. Phase two conducted expert panel sessions where
17 specialists evaluated 11 initially proposed criteria
through structured questionnaires using five-point Likert
scales. Criteria scoring above the threshold of 3.0 were
retained, resulting in seven final criteria: stock return
deviation, stock liquidity, price-to-earnings ratio,
profitability, return on equity (ROE), research and
development expenses, and company reputation.

Stock return deviation was measured as the standard
deviation of monthly stock returns. Liquidity was
calculated using the Amihud (2002) illiquidity measure,
where lower values indicate higher liquidity. The price-to-
earnings ratio, profitability (net income to total assets),
ROE (net income to shareholders' equity), R&D expenses
ratio (R&D expenditure to total assets), and company
reputation (binary variable based on inclusion in annual
top company rankings) were measured using standard
financial metrics extracted from audited financial
statements via Rahavard Novin software.

2.3. Fuzzy Analytical Hierarchy Process (FAHP)

FAHP was employed to determine criteria weights,
addressing inherent uncertainties in expert judgments. The
17 experts completed pairwise comparison questionnaires
using a nine-point linguistic scale converted to triangular
fuzzy numbers. For seven criteria, 21 pairwise
comparisons were required. Individual expert judgments
were aggregated using geometric mean to construct a fuzzy
pairwise comparison matrix. The extent analysis method
calculated fuzzy synthetic values for each criterion,
followed by defuzzification to obtain normalized weights.

2.4. COPRAS Ranking Method

The COPRAS method ranked the 30 companies based
on weighted criteria. The process involved: (1)
constructing the decision matrix with company
performance data for all seven criteria across 2016-2022,
(2) normalizing the matrix by dividing each entry by the
maximum value in its column, (3) calculating the weighted
normalized matrix by multiplying normalized values by
FAHP-derived weights, (4) separating beneficial and non-
beneficial criteria, (5) computing sums of weighted
normalized values for beneficial (S+) and non-beneficial
(S-) criteria, (6) calculating relative significance (Q) values
combining both sums, and (7) ranking companies based on
Q values where higher values indicate superior portfolio
candidates.

3. Results

3.1.  Research
Identification

Question 1: Effective  Criteria

The Delphi process and expert questionnaire survey
identified seven criteria as significantly influential for
optimal portfolio selection (mean scores >3.0): stock return
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deviation (3.35), stock liquidity (3.06), price-to-earnings
ratio (3.71), profitability (3.12), return on equity (3.18),
R&D expenses (3.41), and company reputation (3.53).
Four initially proposed criteria were eliminated: leverage
ratios (2.53), company size (2.71), operating cash flow
(1.94), and systematic risk (1.94), as they scored below the

threshold, indicating lower relevance from expert
perspectives.
These findings align with fundamental analysis

principles emphasizing profitability metrics, valuation
ratios, and liquidity considerations as primary drivers of
investment decisions. The inclusion of R&D expenses and
company reputation reflects modern investors' attention to
innovation capacity and intangible assets beyond
traditional financial metrics.

3.2. Research Question 2: Criteria Importance Weights

FAHP analysis revealed the following normalized
criteria weights: return on equity ranked first (0.166), stock
liquidity second (0.161), price-to-earnings ratio third
(0.159), stock return deviation fourth (0.152), profitability
fifth (0.149), R&D expenses sixth (0.119), and company
reputation seventh (0.094).

The dominance of ROE (16.6% weight) reflects
investors' primary focus on shareholder value creation and
capital efficiency. The near-equal importance of liquidity
(16.1%) and P/E ratio (15.9%) demonstrates balanced
attention to both trading feasibility and valuation
reasonableness. Stock return deviation's 15.2% weight
indicates significant risk consideration, while profitability's
14.9% weight confirms earnings generation importance.
The relatively lower weights for R&D expenses (11.9%)
and company reputation (9.4%) suggest these factors,
while relevant, play supporting rather than primary roles in
portfolio selection decisions.

These results partially align with previous Iranian
studies emphasizing profitability and valuation metrics,
while extending the framework to incorporate liquidity and
innovation dimensions often overlooked in traditional
approaches.

3.3. Research Question 3: Optimal Portfolio Ranking

COPRAS analysis ranked all 30 water-intensive
companies based on their composite performance across
the seven weighted criteria. The top three companies were:
Pegah Khorasan (Q=0.0786, rank 1), Petrochemical Shiraz
(Q=0.0741, rank 2), and Noosh Mazandaran (Q=0.0608,
rank 3). The bottom three performers were: Mineral Salts
Iran (Q=0.0124, rank 30), Mes Bahonar (Q=0.0163, rank
29), and Tube and Machinery Manufacturing (Q=0.0227,
rank 24).

The superior performance of Pegah Khorasan stems
from its balanced excellence across multiple criteria,
particularly strong ROE, adequate liquidity, and reasonable
valuation. Petrochemical Shiraz's second-place ranking
reflects exceptional profitability metrics despite higher
volatility. Noosh Mazandaran's third position demonstrates
consistent performance across diversified criteria without
extreme strengths or weaknesses.
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The COPRAS method's ability to simultaneously
consider  conflicting criteria ~ while = maintaining
computational simplicity makes it particularly suitable for
practical portfolio construction. The ranking provides
investors with a systematic, transparent framework for
initial stock screening that can be integrated with
additional qualitative analysis or alternative
methodologies.

4. Conclusions

This study successfully developed and implemented an
integrated FAHP-COPRAS framework for optimal
portfolio selection in Tehran Stock Exchange water-
intensive ~ companies, addressing a  significant
methodological gap in Iranian capital market research. The
systematic identification of seven investor preference-
based criteria through expert consensus, their fuzzy
weighting to accommodate judgment uncertainties, and
comprehensive company ranking demonstrate the practical
applicability of advanced MCDM techniques to real-world
investment decisions.

The research findings contribute both theoretically and
practically to  portfolio  management literature.
Theoretically, the study extends Markowitz's modern
portfolio theory by incorporating multi-dimensional
investor preferences beyond simple risk-return tradeoffs,
aligning with behavioral finance insights regarding
decision-making complexity. The fuzzy approach
acknowledges inherent uncertainties in expert judgments,
providing more realistic criteria weights than deterministic
methods. Practically, the resulting portfolio rankings offer
investors, fund managers, and financial advisors a
systematic, replicable tool for initial stock screening and
portfolio construction in the Iranian market context.

The dominance of return on equity, liquidity, and
valuation metrics in criteria weighting confirms that
Iranian investors prioritize fundamental value creation,
trading feasibility, and price reasonableness—consistent
with rational investment principles while reflecting local
market characteristics. The identification of Pegah
Khorasan, Petrochemical Shiraz, and Noosh Mazandaran
as top-ranked companies provides specific actionable
insights for portfolio construction in water-intensive
sectors.

5. Limitations and Future Research

Several limitations warrant consideration. First, the
study focuses exclusively on water-intensive industries,
potentially limiting generalizability to other sectors with
different operational characteristics. Second, the seven-
year analysis period (2016-2022) may not capture longer-
term cyclical patterns or structural market changes. Third,
while FAHP addresses judgment uncertainty, the
methodology assumes expert consensus validity and may
not fully capture individual investor heterogeneity.

Future research should extend this framework to other
industrial sectors, incorporate dynamic criteria weights
reflecting changing market conditions, and integrate
additional MCDM  methods (TOPSIS, VIKOR,
ELECTRE) for robustness testing. Comparative studies
examining portfolio performance using FAHP-COPRAS
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rankings versus traditional Markowitz optimization or
market indices would validate practical effectiveness.
Additionally, incorporating machine learning techniques
for criteria prediction and real-time portfolio rebalancing
could enhance the framework's adaptability to rapidly
evolving market conditions.

The increasing integration of Iranian capital markets
with regional and global financial systems necessitates
continued methodological innovation in portfolio selection
approaches. This study's contribution to systematic,
preference-based portfolio construction provides a

foundation for such advancement, supporting both
individual and institutional investors in navigating
complex investment landscapes while promoting efficient
capital allocation for sustainable economic development.
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Table 1. Demographic status
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Table 2. Variables affecting optimal portfolio selection based on investor preference criteria
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Table 3. Average scores of factors affecting optimal portfolio selection
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Figure 1. Hierarchical decision tree of criteria based on investor preferences
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Table 4. Aggregate pairwise comparison matrix
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Table 5. Degree of preference of Si over Sk
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Table 6. Normalized weight of indicators using FAHP
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Table 7. Decision matrix
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Table 8. Scale-free weighted matrix
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Table 9. Final value and ranking of options using the Kopras method
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