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Abstract:

Predicting the occurrence of negative stock returns is a central issue in behavioral finance and risk management, playing a critical role in
improving investment decision-making and enhancing capital market efficiency. This study employs advanced artificial intelligence
algorithms, including artificial neural networks, support vector machines, decision trees, and Al-based optimization algorithms, to develop
models for forecasting negative stock returns. These algorithms, with their ability to learn complex patterns and uncover nonlinear
relationships among financial data, demonstrate significantly better performance than traditional methods in the early detection of
negative return risks. Financial and reporting data from companies listed on the Tehran Stock Exchange were collected over a five-year
period, and variables related to conservative financial reporting were incorporated into the analysis. Statistical analyses and performance
evaluations of 101 listed companies during the period 2010 to 2015 indicate that conservative reporting—by emphasizing the early
recognition of losses and moderating profit recognition behaviors—has a significant impact on improving the accuracy and generalizability
of Al models in predicting the risk of negative returns. The findings suggest that integrating intelligent approaches with conservative
reporting measures can enhance the quality of financial information, reduce uncertainty, and increase transparency in investment
decisions. This research not only deepens scientific understanding of the relationship between conservative financial reporting and stock
return risk but also offers practical applications for financial analysts, managers, and capital market policymakers.
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Extended Abstract

Introduction

Predicting negative stock returns has become a critical area of focus in the fields of behavioral finance and investment risk
management, particularly in volatile and emerging markets where economic uncertainty and institutional inefficiencies
amplify downside risks. Negative returns, as a representation of downside risk, often signal the failure of investment
strategies and can result in considerable financial loss, especially during market downturns. Traditional statistical models,
while foundational, have increasingly proven inadequate in capturing the nonlinear and complex interdependencies present
in modern financial markets. In this context, artificial intelligence (Al) and machine learning (ML) algorithms have gained
prominence due to their ability to identify hidden patterns and non-obvious relationships among financial and non-financial
variables (Behera et al., 2023; Chen et al., 2023).

Recent developments in Al have shown promising results in predicting asset price fluctuations, especially through models
such as Artificial Neural Networks (ANN), Support Vector Machines (SVM), Decision Trees, and various population-based
optimization algorithms like Particle Swarm Optimization (PSO), Ant Colony Optimization (ACO), and Genetic Algorithms.
These models, due to their dynamic learning capabilities, outperform traditional regression models in terms of accuracy,
robustness, and generalizability (Guresen et al., 2011; Syukur & Istiawan, 2021).

Despite these advances, limited attention has been paid to integrating behavioral and qualitative financial variables into
Al-based predictive frameworks. One such critical variable is conservative financial reporting, a principle of accounting that
emphasizes early recognition of losses and delayed recognition of gains. Conservative reporting reduces the likelihood of
overstated assets and profits, thus enhancing the credibility and reliability of financial statements. Studies have indicated
that firms with higher levels of accounting conservatism experience less stock price volatility and more stable investor
behavior during periods of negative news (Nahdhiyah, 2023; Riwayati, 2023).

Moreover, the inclusion of conservative reporting as a moderating or explanatory variable in predictive models remains
underexplored in both domestic and international literature. Although previous research has addressed the impact of
conservatism on stock liquidity, cost of capital, and earnings quality, its role in enhancing the predictive power of Al models,
particularly for negative stock returns, has been largely overlooked (Qian, 2023; Ye et al., 2023).

In the Iranian capital market, which is often characterized by high volatility, political risk, limited transparency, and investor
behavioral biases, combining Al models with qualitative financial indicators could provide more precise and robust risk
assessment tools. Existing local studies have predominantly used traditional accounting ratios and financial metrics, thereby
ignoring the strategic potential of Al-integrated behavioral models (Kamrani & Abedini, 2022; Rezaei & Hosseini, 2019).

This study aims to fill the gap by developing a hybrid model that combines advanced Al algorithms with conservative
financial reporting indicators to predict the occurrence of negative stock returns. The research seeks to test whether the
inclusion of conservatism improves model accuracy and to what extent it moderates the risk estimation performance of Al
systems in the Tehran Stock Exchange environment.

Methods and Materials

This research employed an applied, correlational design using historical data from 101 firms listed on the Tehran Stock

Exchange between 2010 and 2015. A binary dependent variable was defined to represent the occurrence (or non-occurrence)
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of negative stock returns. Independent variables included traditional financial ratios such as profitability, leverage, firm size,
and volatility metrics, as well as a calculated measure of accounting conservatism.

Multiple Al algorithms were utilized, including Artificial Neural Networks (ANN), SVM, and several population-based
optimization algorithms such as ACO, ABC (Artificial Bee Colony), Firefly Algorithm (FA), Harmony Search (HS), and
Biogeography-Based Optimization (BBO). Particle Swarm Optimization (PSO) was employed to optimize feature selection,
thus reducing computational complexity and enhancing model precision.

Preprocessing steps included standardization of variables, handling of outliers, and application of oversampling techniques
to address class imbalance. Model performance was assessed using evaluation metrics including Mean Squared Error (MSE),
Mean Absolute Error (MAE), accuracy, F1-score, ROC curve, and AUC value. Independent t-tests were conducted to compare
Al models with traditional regression models across error metrics.

Additionally, a secondary dataset from the 2023-2024 period was used to validate the model's performance in different
economic contexts, thus ensuring generalizability and robustness of the proposed framework.

Findings

The results demonstrated that Al-based models significantly outperformed traditional multiple regression models in
predicting the occurrence of negative stock returns. Among the tested algorithms, Ant Colony Optimization achieved the
lowest MSE, while Biogeography-Based Optimization had the best MAE performance. PSO-based feature selection enhanced
the predictive accuracy of all models by reducing noise and dimensionality.

The integration of conservative reporting measures into Al models led to a noticeable improvement in accuracy across all
algorithms. Specifically, the inclusion of conservatism increased predictive precision by 6-10%, with a more stable
classification of firms prone to negative returns. Firms exhibiting higher levels of conservatism in their financial reporting
showed reduced volatility in stock prices and were less reactive to adverse market signals.

Results from independent t-tests confirmed the statistical significance of differences in error metrics (MSE and MAE)
between Al models and the baseline regression model. Moreover, the performance of the models remained robust in the
2023-2024 validation period, indicating their resilience across different market conditions, including periods marked by
inflation, currency volatility, and geopolitical uncertainty.

The descriptive statistics revealed that key financial metrics such as return on equity, asset turnover, financial leverage,
and market-to-book ratio varied significantly across firms, impacting the likelihood of negative return occurrence.
Additionally, qualitative variables such as internal auditing presence and auditor size showed correlative effects with
conservatism and model outcomes.

Discussion and Conclusion

The findings confirm that Al-based predictive models offer superior performance compared to traditional statistical
methods in identifying firms at risk of negative stock returns. These models benefit from their ability to model nonlinear
interactions and adapt to the complex dynamics of emerging markets. More importantly, the integration of conservative
reporting indicators into Al frameworks significantly enhances prediction accuracy, especially in volatile environments where
investor behavior and market reactions are highly sensitive to informational cues.

This research bridges a critical gap between two traditionally separate domains—data-driven modeling and qualitative

financial analysis—demonstrating that hybrid approaches yield more reliable insights for market participants. By
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incorporating conservatism as a key moderating variable, the model captures both quantitative trends and behavioral
nuances that influence downside risk.

In practice, these findings suggest that Al models equipped with behavioral inputs can serve as effective early warning
systems for investors and portfolio managers. They also offer value for regulators and policymakers interested in promoting
transparency and stability in capital markets. The study's implications extend to the development of Al-driven financial
decision support systems that are context-aware, scalable, and adaptable to real-world market complexities.

In summary, the research validates the utility of combining Al algorithms with conservative reporting metrics in predicting
negative stock returns. It underscores the need for integrative frameworks that account for both data structure and reporting
behaviors to enhance market efficiency, support risk mitigation, and improve decision-making under uncertainty.
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