E-ISSN: | P-ISSN:

Management: Modeling, Analysis and Application B ot

Modeling, Anslysisand applicstion

www.mma.reapress.com

"\F‘leEA Manag. Model. Anal. Appl. Vol. 3, No. 2 (2026) 123-130.

Research Expansion Alliance

Paper Type: Original Article
Stock Option Pricing Using Deep Learning and Gated

Recurrent Neural Networks

Mehrdad Heidari'!, Morteza Moradi>"

! Department of Industrial Engineering, Urmia University of Technology, Urmia, Iran; mehrdadheidari@ine.uut.ac.ir;
moradi@uut.ac.ir.

Citation:

E E Heidari, M., & Moradi, M. (2026). Stock option pricing using deep learning and gated recurrent
i - neural networks. Management: Modeling, Analysis and Applications, 3(2), 123-130.

e
[=

Received: 02/01/2026 Reviewed: 13/03/2026 Revised: 27/04/2026 Accepted: 19/06/2026

Abstract

Purpose: Accurate option pricing is one of the most important challenges in financial engineering and investment management, as it
directly affects risk hedging decisions, asset valuation, and market efficiency. Classical option pricing models, particularly the Black—Scholes
model, have been widely applied but rely on restrictive assumptions that often fail to capture real market dynamics. In recent years, deep
learning approaches have attracted significant attention due to their ability to extract complex and nonlinear patterns from financial data.
Therefore, this study aims to investigate the effectiveness of Gated Recurrent Unit (GRU) networks for stock option pricing and compare
their performance with the Black—Scholes model

Methodology: This applied study focuses on European call options written on Iran Khodro stock. Daily stock and option contract data
covering the period from March to December 2023 were collected and preprocessed. A set of technical indicators, including Exponential
Moving Averages, Moving Average Convergence Divergence, Relative Strength Index, and historical volatility, was extracted from the
data. The dataset was then structured using a sliding-window approach, and three GRU architectures, namely single-layer, two-layer, and
three-layer models, were developed. Model performance was evaluated using forecasting error measures and the coefficient of
determination and compared against the Black—Scholes benchmark.

Findings: The results demonstrate that the single-layer GRU model achieves the highest predictive accuracy among all evaluated models
and outperforms the Black—Scholes benchmark. Furthermore, increasing network depth through two-layer and three-layer architectures
does not improve performance and, in some cases, leads to inferior results compared with the benchmark model. These findings suggest
that, for the option pricing problem and the available dataset, simpler GRU architectures may provide superior learning and generalization
capabilities.

Originality/Value: The main contribution of this study is the empitical evaluation of GRU-based deep learning models for option pricing
in the Iranian capital market and their comparison with a well-established analytical pricing model. The findings indicate that deep learning
approaches can serve as effective alternatives or complements to traditional option pricing methods. The proposed framework provides
valuable insights for financial analysts, investors, and researchers seeking to develop intelligent pricing and decision-support tools for
financial markets.

Keywords: Option pricing, Deep learning, Gated recurrent unit network, Black-Scholes model, Financial time seties,
Artificial intelligence.
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4 Deep learning ® Recurrent Neural Network (RNN)
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Table 1- Results of model evaluation.

R® MAE RMSE MSE NEY
0.89 404 672 45133  GRUI
084 512 793 62941  GRU2
0.88 474 709 50283  GRU3
0.84 457 795 6317.1  Hea-k

! Batch Size 3 Optimizer
2 Epochs
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