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Abstract:

Behavioral finance studies the impact of psychological and emotional factors on investors' financial decisions. Neural networks, as a tool of
artificial intelligence, are applied in analyzing complex data and predicting financial behaviors, offering significant improvements in
analyzing irrational investor behaviors. The study examined the impact of neural networks in enhancing the prediction of investors’ financial
behaviors and compare them with other computational models. This study conducted a comprehensive review of existing research on the
use of neural networks in behavioral finance. Data was collected from scientific articles and reputable research studies available in
databases. The analyses were aimed at assessing the effectiveness of neural networks in predicting investor behaviors and comparing them
with traditional models. The findings showed that neural networks, due to their ability to process complex data and identify nonlinear
patterns, exhibit higher accuracy in predicting financial behaviors compared to traditional models. These models are capable of identifying
irrational investor behaviors such as overconfidence and herding behavior. Furthermore, neural networks performed better in predicting
market fluctuations and identifying financial risks. The integration of neural networks with behavioral finance can significantly improve
financial decision-making and risk management in complex markets. However, the need for high-quality data and the development of new

methods to enhance the transparency and explainability of neural networks remains crucial.
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Extended Abstract

Behavioral finance has gained significant attention in recent years as it addresses the psychological and emotional factors
that influence investors' financial decisions. Unlike traditional finance theories, which assume that investors act rationally to
maximize utility, behavioral finance argues that cognitive biases and emotional responses often lead to irrational decision-
making in financial markets [1]. One of the most important developments in this field has been the application of
computational models, particularly neural networks, to analyze and predict investor behavior. Neural networks, a key

component of artificial intelligence (Al) and machine learning, have demonstrated the ability to process vast amounts of
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financial data, uncover hidden patterns, and provide more accurate predictions of market trends compared to traditional
models.

The objective of this study is to examine the impact of neural networks on improving the prediction of investor behavior
in financial markets. It also aims to compare the results obtained from neural networks with those of traditional
computational models such as linear regression and time-series analysis. Neural networks are particularly effective in
identifying nonlinear relationships in financial data, which is a crucial advantage given the complexity of investor behavior
and the influence of cognitive and emotional biases. This study reviews the most recent research in this area and evaluates
how neural networks contribute to a better understanding of financial decision-making processes in behavioral finance.

In terms of methods, this study adopts a comprehensive literature review approach, focusing on key publications that
explore the intersection of neural networks and behavioral finance. Data were gathered from reputable scientific databases
such as Scopus, IEEE, and Google Scholar, covering studies published between 2015 and 2023. The reviewed studies employ
a variety of neural network architectures, including feed-forward neural networks, recurrent neural networks (RNNs), and
convolutional neural networks (CNNs), to analyze investor sentiment, predict stock market movements, and assess risk
management strategies. The findings of these studies were synthesized to provide a holistic view of the capabilities and
limitations of neural networks in this field.

The findings of the reviewed studies indicate that neural networks significantly outperform traditional computational
models in predicting investor behavior, particularly in volatile and unpredictable market conditions. For example, a study by
Takayanagi (2023) showed that neural networks could accurately forecast stock price fluctuations by analyzing historical data
and identifying complex patterns in investor sentiment [2]. Moreover, neural networks excel in identifying behavioral
anomalies, such as herd behavior, overconfidence, and loss aversion, which are often overlooked by traditional models [3].
These anomalies, driven by psychological factors, play a significant role in market dynamics, and neural networks’ ability to
detect them contributes to more accurate predictions of market movements.

Despite their effectiveness, the use of neural networks in behavioral finance faces several challenges. One of the key
technical challenges is the risk of overfitting, where the model becomes too specialized to the training data and performs
poorly on new, unseen data [4]. Additionally, neural networks require large datasets and high-quality data to function
optimally, which may not always be available in the financial sector. Another major limitation is the interpretability of neural
networks. Often referred to as "black boxes," neural networks provide accurate predictions but offer little insight into the
decision-making process behind those predictions [5, 6]. This lack of transparency can be a significant drawback for financial
analysts and investors who require a clear understanding of why a particular decision was made, especially when high stakes
are involved.

Looking ahead, there are several opportunities to enhance the use of neural networks in behavioral finance. One promising
area of development is the integration of neural networks with other machine learning techniques, such as decision trees or
reinforcement learning, to improve accuracy and explainability. By combining different models, researchers can leverage the
strengths of each method while mitigating their weaknesses. Moreover, advancements in Al technologies, such as deep
learning and natural language processing (NLP), can further improve the ability of neural networks to analyze unstructured
data, such as news articles, social media posts, and investor comments, providing deeper insights into investor sentiment [7].

This can lead to more robust and nuanced predictions of market behavior.
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In conclusion, the combination of behavioral finance and neural networks presents a powerful tool for improving
investment decision-making and risk management in financial markets. Neural networks, with their ability to process large
volumes of data and identify complex patterns, have proven to be superior to traditional models in predicting investor
behavior. However, challenges such as the need for large datasets, the risk of overfitting, and the interpretability of the
models must be addressed to fully realize their potential. Future research should focus on developing hybrid models that
combine the strengths of neural networks with other computational techniques and improving the transparency and
explainability of Al-driven predictions [8]. As Al technologies continue to evolve, the role of neural networks in behavioral
finance is likely to expand, offering new opportunities for enhancing the efficiency and stability of financial markets.
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