ACCOUNTING, FINANCE AND COMPUTATIONAL INTELLIGENCE

Prediction of the Iranian Stock Market Using Elliott Wave
Oscillations and Relative Strength Index with the Aid of Machine
Learning

Article history
1. Mohammad Javad Mahmoudi®*: Associate Professor of Economics, Faculty Member, e
Ministry of Science, Research and Technology, Tehran, Iran. Email: mah94@chmail.ir )
. Received: 21 January 2026
(Corresponding Author)
Revised: 25 May 2026

2. Seyedeh Melika Lajevardi®: M.A., Department of Applied Mathematics, Payame Noor | Accepted: 03 June 2026

University, Tabriz, Iran
Initial Publish: 16 June 2026

3. Parviz Yari'®: M.A., Department of Applied Mathematics, Payame Noor University, Tabriz, Iran Final Publish: 23 August 2027

Abstract:

The present study aimed to predict the trend of the Iranian stock market using the Elliott Wave Oscillator and Relative
Strength Index within machine learning algorithms. This quantitative study was conducted using the daily data of the Tehran
Stock Exchange Total Index from April 30, 2011, to September 21, 2024. Data were collected from the Iran Financial
Information Processing Center and underwent preprocessing procedures including noise removal, normalization, and labeling
into buy, sell, and hold categories. Technical signals were extracted through the Elliott Wave Oscillator and Relative Strength
Index (RSI). Subsequently, the processed dataset was applied to four machine learning classification algorithms, including
Decision Tree, Naive Bayes, Support Vector Machine, and K-Nearest Neighbors. Seventy percent of the data were used for
training and thirty percent for testing the models. Model performance was evaluated using accuracy, precision, and recall
indicators. The findings demonstrated that identifying Elliott Waves in the Tehran Stock Exchange Index is feasible and that
combining the Elliott Wave Oscillator with RSI effectively detects buy, sell, and hold positions. The machine learning
algorithms also showed satisfactory performance in predicting market trends. Among the examined models, the Support
Vector Machine and Decision Tree algorithms outperformed the other methods and achieved prediction accuracies above 90
percent. The results further indicated that integrating technical indicators with intelligent learning methods significantly
improved forecasting capability and reduced prediction errors. The findings suggest that Elliott Wave Theory combined with
the Relative Strength Index and machine learning algorithms can serve as an effective framework for predicting the Iranian
stock market trend. This integrated approach may assist investors and traders in identifying market turning points, managing
investment risk, and making more accurate trading decisions while supporting the development of intelligent financial
forecasting systems.
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ACCOUNTING, FINANCE AND COMPUTATIONAL INTELLIGENCE

Extended Abstract

Introduction

Stock market forecasting has long been considered one of the most challenging issues in financial economics due to the
nonlinear, dynamic, and uncertain nature of financial markets. Investors, portfolio managers, and policymakers continuously
seek reliable methods for predicting market trends in order to reduce uncertainty, manage risk, and improve investment
performance. Traditional financial forecasting approaches mainly relied on fundamental analysis and technical analysis.
Fundamental analysis focuses on macroeconomic variables, financial statements, and firm performance, whereas technical
analysis examines historical price movements, trading volume, and behavioral patterns in the market (Murphy, 2018). With
the expansion of digital financial systems and the increasing availability of large-scale financial data, machine learning
approaches have emerged as powerful alternatives to traditional forecasting methods (Bustos & Pomares-Quimbaya, 2020).

Financial markets are heavily influenced by investor psychology and collective behavioral reactions. Technical analysis
theories, especially Elliott Wave Theory, assume that market movements are not entirely random and that repetitive wave
patterns can be identified within financial time series. Elliott Wave Theory proposes that market prices move in recurring
impulsive and corrective waves shaped by collective investor sentiment (Atsalakis et al., 2011). Previous studies have shown
that Elliott Wave structures can be useful for identifying market turning points and forecasting future price trends in stock
and foreign exchange markets (Jarusek et al., 2022; Satari et al., 2020). Moreover, Balasubramaniam and colleagues argued
that wave oscillation structures can improve prediction efficiency in dynamic data environments (Balasubramaniam et al,,
2022).

Another important technical indicator widely used in financial forecasting is the Relative Strength Index (RSI). RSl is a
momentum-based indicator that measures the speed and magnitude of price movements and helps identify overbought and
oversold market conditions. Prior studies have demonstrated that combining RSI with other technical indicators improves
forecasting accuracy and reduces false trading signals (Khairi et al., 2019). In the Tehran Stock Exchange, technical indicators
and candlestick-based strategies have also been shown to generate favorable investment returns (Peymani Foroushani et al.,
2021).

In recent years, machine learning algorithms have gained significant attention in stock market prediction because of their
capability to detect nonlinear relationships and hidden structures within large financial datasets. Algorithms such as Support
Vector Machine (SVM), Decision Tree, Naive Bayes, Random Forest, Artificial Neural Networks, and Long Short-Term Memory
(LSTM) networks have been widely applied in financial forecasting studies (Basak et al., 2019; Khaidem et al., 2016; Moghar
& Hamiche, 2020). Deep learning models, in particular, have shown substantial ability to model complex market dynamics
and temporal dependencies (Ji et al., 2021; Yu & Yan, 2020).

Among machine learning methods, Support Vector Machine has demonstrated superior performance in handling
nonlinear financial data and classification problems (Bazrkar & Hosseini, 2023; Li-Xia et al., 2011). Decision Tree algorithms
are also popular due to their interpretability and transparent classification structure (Gupta et al., 2017). Similarly, Naive
Bayes classifiers have been applied successfully in risk management and probabilistic classification tasks because of their
computational simplicity and efficiency (Chen et al., 2021; Wickramasinghe & Kalutarage, 2021).

Recent financial forecasting studies increasingly emphasize hybrid models that integrate technical indicators with machine

learning and optimization techniques. For example, evolutionary optimization methods, particle swarm optimization, and
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decomposition ensemble models have significantly improved prediction accuracy in stock markets (Bose & Mali, 2019;
Chauhan et al., 2023; Guo et al., 2022). Advanced deep learning architectures combined with big data analytics have also
produced promising results in market forecasting (Kanchanamala et al., 2024). Furthermore, modern algorithmic trading
systems and reinforcement learning-based trading frameworks have transformed contemporary financial markets and
automated investment decision-making processes (Clapham et al., 2023; Kong & So, 2023).

Despite the rapid development of intelligent forecasting systems, relatively limited research has examined the
simultaneous integration of Elliott Wave Oscillator, Relative Strength Index, and supervised machine learning algorithms in
the Iranian stock market. Moreover, the Tehran Stock Exchange is characterized by high volatility, investor sentiment
fluctuations, and economic uncertainty, which create additional forecasting challenges. Therefore, developing a hybrid
forecasting model capable of integrating technical indicators with machine learning algorithms appears necessary (Ghallabi
etal., 2025; Rezaeian et al., 2024). Accordingly, the present study aimed to predict the trend of the Iranian stock market using
Elliott Wave Oscillator and Relative Strength Index through supervised machine learning algorithms.

Methods and Materials

The present study employed a quantitative research design based on technical analysis indicators and machine learning
classification methods. Daily data of the Tehran Stock Exchange Total Index were collected from April 30, 2011, to September
21, 2024, using the official database of the Iran Financial Information Processing Center (FIPIRAN). The collected dataset
represented the overall condition and movement of the Iranian stock market.

The forecasting framework consisted of several sequential stages. First, the raw data underwent preprocessing
procedures, including noise removal, normalization, sorting, and labeling. The data were then transformed into machine-
readable numerical formats. Elliott Wave Oscillator (EWO) and Relative Strength Index (RSI) were calculated as the primary
technical indicators. The Elliott Wave Oscillator was obtained by subtracting the 35-day moving average from the 5-day
moving average. Positive oscillator values indicated impulsive upward movements, whereas negative values reflected
corrective downward trends.

The RSI indicator was used as a confirmation mechanism for trend direction and momentum strength. Based on the
combination of EWO and RSI values, market movements were labeled into three categories: LONG (buy), SHORT (sell), and
HOLD (neutral). HOLD labels were assigned to periods where the two indicators generated conflicting signals.

The machine learning stage included four supervised classification algorithms: Decision Tree, Naive Bayes, Support Vector
Machine, and K-Nearest Neighbors (KNN). Input variables consisted of price changes, multiple EWO lag values, and RSI
changes, while the output variable represented the market trend category. Seventy percent of the dataset was allocated for
training and thirty percent for testing. Model performance was evaluated using classification accuracy, precision, and recall
measures.

Findings

The findings demonstrated that Elliott Wave patterns could be successfully identified within the Tehran Stock Exchange
index and that wave oscillation structures effectively reflected market momentum and corrective phases. The Elliott Wave
Oscillator generated larger positive oscillations during impulsive market movements and smaller fluctuations during

corrective waves.
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The combined RSI-EWO strategy successfully identified buy, sell, and hold positions within the market. The labeling process
produced balanced market classifications, enabling the machine learning algorithms to distinguish between bullish, bearish,
and neutral market conditions. A total of 2,954 daily observations were analyzed, with the dataset distributed across LONG,
SHORT, and HOLD categories.

The results further indicated that machine learning algorithms achieved high forecasting performance in predicting market
trends. Among the examined models, Support Vector Machine and Decision Tree classifiers demonstrated the highest
prediction accuracy. Both models achieved forecasting accuracy above 90 percent in classifying future market movements.
The SVM classifier showed strong capability in modeling nonlinear market structures and separating complex decision
boundaries. Similarly, the Decision Tree algorithm effectively captured rule-based relationships between technical indicators
and market trends.

The Naive Bayes classifier also produced acceptable forecasting performance; however, its accuracy was lower than SVM
and Decision Tree models due to the probabilistic independence assumptions embedded within the algorithm. K-Nearest
Neighbors showed moderate classification performance but demonstrated sensitivity to noisy market fluctuations and high-
dimensional financial data.

The statistical findings confirmed that integrating technical analysis indicators with supervised machine learning
algorithms significantly enhanced forecasting performance. The hybrid RSI-EWO approach reduced false trading signals and
improved classification reliability. Overall, the results demonstrated that the proposed forecasting framework could
effectively identify market turning points and predict future stock market trends in the Iranian financial market.

Discussion and Conclusion

The present study demonstrated that combining Elliott Wave Oscillator, Relative Strength Index, and machine learning
algorithms provides an effective framework for forecasting stock market trends in Iran. The findings support the theoretical
assumptions of technical analysis, particularly the idea that financial markets exhibit repetitive behavioral structures and that
investor psychology influences price movements over time. The successful identification of Elliott Wave patterns indicates
that portions of the Tehran Stock Exchange behavior are predictable rather than entirely random.

The superior performance of Support Vector Machine and Decision Tree algorithms highlights the importance of nonlinear
modeling approaches in financial forecasting. Financial markets contain noisy, volatile, and multidimensional data structures,
making traditional linear forecasting methods insufficient in many cases. Machine learning algorithms can effectively capture
hidden relationships among technical indicators and market behavior, thereby improving prediction accuracy and reducing
forecasting error.

The findings also reinforce the growing importance of hybrid intelligent systems in financial analytics. Integrating technical
indicators with machine learning methods enabled the proposed model to achieve higher forecasting precision and more
reliable trading signal generation. The inclusion of RSl as a confirmation indicator reduced contradictory trading signals and
enhanced decision-making consistency.

From a practical perspective, the proposed framework may assist investors, portfolio managers, and financial institutions
in identifying market turning points, improving trading decisions, and managing investment risk more efficiently. The results
also suggest that intelligent forecasting systems can contribute to the development of algorithmic trading platforms and

automated investment systems within emerging financial markets such as Iran.
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Overall, the present study confirmed that combining Elliott Wave Theory, Relative Strength Index, and supervised machine
learning algorithms creates a powerful forecasting framework for stock market prediction. The integration of technical
analysis and artificial intelligence techniques offers significant potential for improving financial forecasting accuracy and
supporting intelligent decision-making in modern capital markets.
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L. Accuracy
2, Precision
3, Recal
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