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Introduction and Theoretical Framework

The objective of this study is to present a portfolio optimization model based on
momentum and contrarian strategies. The foundation of the model is built on
Markowitz’s mean—variance (MV) model (1952), which establishes a trade-off
between risk and return. By incorporating considerations such as skewness and
downside variance, the model aims to improve accuracy under real market
conditions.

One of the primary developments in this study is the application of the Mean—
Variance—-Skewness (MVS) model, derived from the work of Afsar and Helyel
(2016). In this model, the goal is to maximize portfolio returns subject to constraints
on risk and skewness—specifically, keeping variance below a certain threshold (the
investor’s risk tolerance) and skewness above a defined level (the investor’s
minimum acceptable skewness). In essence, the portfolio is selected to provide the
highest possible return and positive skewness, while maintaining a controlled level of
risk.

Furthermore, momentum strategies (buying winners and selling losers) and
contrarian strategies (the inverse) are employed as tools to predict future price trends.
By assigning weights to winner and loser portfolios and defining combinations such
as MW-NL and NL-MW, the model seeks to enhance asset allocation and predictive
performance.

From a theoretical perspective, Markowitz’s theory forms the cornerstone of
portfolio optimization. The inclusion of skewness—which reflects investors’
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preference for asymmetric positive returns—is supported by the works of Samuelson
(1970) and other researchers such as Bhattacharyya and Kim. Additionally,
momentum and contrarian strategies have been recognized as effective tools for
enhancing portfolio returns by scholars including Jegadeesh & Titman (1993),
Dreman & Berry (1995), and Matéi (2018).

In sum, this research combines traditional portfolio optimization techniques with
newer risk metrics (such as skewness) and data-driven tools—including historical
analysis and artificial intelligence—to develop a more efficient decision-making
model for investors in equity markets

Research Background

Numerous studies have examined the effectiveness of momentum and reversal
strategies as well as portfolio optimization models. West (2023) demonstrated that
despite inherent risks, the momentum strategy can yield significant profitability in
global markets if the portfolio structure is optimized. Similarly, Siamani et al. (2020)
emphasized that many investors employ this strategy, although it may contribute to
market inefficiencies.

In the Iranian capital market, various studies have also been conducted. Keshavarz et
al. (2022) investigated the effectiveness of momentum and reversal strategies over
different time horizons and found that the reversal strategy performs better in the
medium and long term, especially for small and low-volume companies. Khani,
Batshkan, and Ataheri (2020) utilized goal-based scaling to reduce portfolio standard
deviation and increase negative skewness, ultimately leading to a decreased risk of
portfolio crash.

Safari and Ashna (2019) focused on price direction changes and risk, designing an
optimized stock selection model that outperformed the market portfolio. Moreover,
Ghadrdan et al. (2019) incorporated the skewness component within a fuzzy
environment into the classic Markowitz model, reporting a significant difference in
the performance of the new model compared to the traditional one.

From the perspective of the prevalence of these strategies, Dehghani Ashkazari
(2018) stated that momentum and reversal are among the most widely used strategies
in the capital market, supported by extensive empirical evidence of their
effectiveness. Additionally, Mehrara and Mohamadian (2020) confirmed the
profitability of the reversal strategy over the long term in the Tehran Stock
Exchange. Finally, Bayat and Asadi (2017) emphasized, within the framework of
modern portfolio theory, the importance of asset diversification as a key factor for
risk reduction and return optimization.

Research Methodology
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The present study is descriptive-correlational, retrospective, and model-based. The
statistical population includes all companies listed on the Tehran Stock Exchange
during the years 2014 to 2022. By applying criteria such as financial year ending
simultaneously in Esfand (end of March), exclusion of financial companies, absence
of long-term trading halts, and completeness of data, 160 companies were ultimately
selected as the sample.Daily stock price data were extracted from official stock
exchange sources (Fipiran and TSETMC), and daily returns were calculated using
the return formula in Excel software. Then, geometric averages of 3-, 6-, 9-, and 12-
month returns were computed, and stocks were classified into 10 descending groups
based on their 3-month returns. The stocks in the first and tenth groups were
designated as the “winner” and “loser” portfolios, respectively. Momentum and
reversal portfolios were formed from the difference in the average returns of these
two groups.Subsequently, using MATLAB software, portfolio optimization was
performed based on three different objective functions:

1. Maximizing momentum returns,

2. Minimizing momentum risk,

3. Maximizing momentum returns while minimizing skewness.
The optimization formulas were implemented in MATLAB, and the resulting
outcomes were presented in descriptive statistical tables. Finally, statistical
tests in SPSS software were used to analyze the results.

Data Analysis

After completing steps one to four of the study and within the framework of step
five, the momentum and reversal portfolios for the first quarter of the year 1394
(March-June 2015) were extracted. Initially, the return of the second quarter of 1393
(June-September 2014) was calculated relative to the first quarter of the formation
period. Subsequently, the return for each following quarter was calculated relative to
the first quarter of 1393. Then, according to step seven of the research, the objective
function values of the optimized portfolios were extracted.

The optimization results showed that the momentum portfolio optimized based on
the skewness criterion had the highest return with the lowest relative risk compared
to other optimized portfolios (including the Markowitz portfolio, momentum, and
reversal portfolios without skewness). This indicates the effectiveness of skewness-
based optimization in asset allocation within Tehran Stock Exchange.

Table 1 presents the average returns of winner and loser portfolios, momentum and
reversal returns, and the values of objective functions according to different models
over time. The results of the t-test and significance levels also indicate statistically
significant differences in portfolio returns. As shown in the table, the average return
of the skewness-optimized momentum portfolio is 0.2059, higher than other
methods. Additionally, this method has a standard deviation of 0.7000 and a t-test
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value of 1.139 with a significance level of 0.274, indicating that although it is not
statistically significant at the 5% level, it has the highest profitability performance.

Discussion and Conclusion

The main objective of this study was to examine the effectiveness of momentum and
reversal strategies in the Tehran Stock Exchange and to optimize the stock portfolio
with an emphasis on return and risk. Accordingly, models aimed at maximizing
returns while minimizing risk and skewness were designed and implemented. The
results showed that the optimized momentum-based portfolio considering skewness
outperformed other portfolios based on the Markowitz model or simple momentum
and reversal strategies, generating higher profitability in the short term.

The key distinction of this research lies in determining the optimal weights of stocks
in the winner and loser portfolios, which increases the accuracy of investors’
predictions and decision-making, offering advantages over conventional approaches.
These findings suggest that combining classical strategies with advanced
optimization methods can effectively enhance returns and reduce investment risk.

Keywords: Mean-variance model, skewness, optimal portfolio, momentum-based
optimal portfolio, contrarian-based optimal portfolio
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