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Abstract:

This study aims to improve the methods of building investment
portfolios for a sample of Iraqi banks listed on the Iraq Stock Exchange, by
comparing traditional methods such as the Markowitz model with modern
techniques based on machine learning. Markowitz's model focuses on
balancing return and risk using the Medium-Variance Optimization
Framework, a traditional model that many financial institutions rely on. In
contrast, the study seeks to explore the possibilities of machine learning
techniques such as key component analysis (PCA).), Supporting Vector
Machine (SVM), logistic regression, and random forest in improving the
performance of the investment portfolios of these banks in a volatile
environment such as the Iraq Stock Exchange. These techniques are based on
the processing and analysis of big financial data to detect hidden patterns and
relationships that can contribute to increasing returns and reducing risk more
effectively than traditional methods. The historical financial data of the
shares and assets of the banks concerned were also used to evaluate the
performance of portfolios using indicators such as expected return, variance,
and Sharpe ratio, with the aim of providing innovative solutions that help
banks make smarter and more effective investment decisions commensurate
with local market conditions and the economic and political challenges they
face. As for the methods used in the research, the following mathematical
equations were used in building an optimal investment portfolio: expected
return, which measures the expected performance of a portfolio based on
asset weights and return expectations; the Sharpe rate, which measures the
return achieved by a portfolio per unit of risk and is an indicator of risk-
adjusted performance; and variance, which is used to measure the volatility of
returns and analyze the risks associated with each portfolio. The study proved
that the use of machine learning techniques can improve portfolio
performance more than Traditional methods in volatile market environments
such as the Iraq Stock Exchange. Techniques such as key component analysis
(PCA) and random forest have shown a significant ability to increase returns
and reduce risk compared to the traditional Markowitz model. Accordingly, it
is recommended that Iraqi banks adopt machine learning techniques in
portfolio building strategies, as these technologies can help deal with local
economic and political challenges and achieve more effective investments.

Keywords: Markowitz model, support vector machine, logistic Regression,
random forests principal Component analysis, machine learning.
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Conclusions:

1. The machine learning algorithms presented showed a clear variation in performance when used to
optimize portfolio building, as the Key Components Analysis (PCA) algorithm outperformed other
algorithms by achieving the highest Sharpe ratio, reflecting its great ability to achieve stable returns
with very low risk.

2. The SVM algorithm has shown strong performance in terms of reward-risk balance, making it an
effective choice especially for investors looking to reduce risk while maintaining reasonable returns.

3. Although the Random Forest algorithm offered relatively superior returns, it was accompanied by
higher risks compared to PCA and SVM algorithms, suggesting that it should be used with caution by
more risk-tolerant investors.

4. Despite the simplicity of logistic regression, its performance was lower compared to other
algorithms in terms of matching return and risk, limiting its efficiency in optimizing investment
portfolios in complex environments.

5. These results confirm the importance of using advanced machine learning algorithms in portfolio
management, especially in markets characterized by volatility and changing economic and political
conditions such as the Iraq Stock Exchange.
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