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3 Deep learning

¢ Recurrent neural network

° Long-short term memory
* Gate

7 Cho
* Ensemble learning

? Classification
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Design an integrated optimal hybrid algorithmic trading
system with simultaneous multi-price estimation
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Abstract

Designing automated trading systems has gained significant attention in various countries,
including Iran. The advantage of such systems lies in the increased speed and accuracy of
decision-making without emotional interference. Having a model that can simultaneously
estimate the opening, highest, lowest, and closing prices is of great benefit to investors. With
the emergence of deep learning processes and artificial neural networks, the capabilities of
pattern recognition for long-term time series data have significantly improved. In this research,
a unified algorithmic trading system was designed using a deep neural network called LSTM
(Long Short-Term Memory) to simultaneously estimate the four prices and classify the points
into three classes: buy, sell, and hold. Various classification algorithms were used, and an
optimized integrated algorithmic trading system was designed using a genetic algorithm. In the
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classification process, ensemble learning methods including decision tree algorithms, K-
Nearest Neighbors (KNN), RUSBoost, and Radial Basis Function Neural Network (RBFNN)
were used. Since different problems and time-series data require different features, it is
essential to select the appropriate features based on the researcher’s interpretation and results.
In this study, 40 price-related features, including volume-based indicators, were considered,
and the optimal features were selected simultaneously through the optimization process. To
evaluate the proposed model, data from Shapna, Khodro, and Fajr stock market in Iran from
2012 to 2020 were used, and the MATLAB software was employed. The results of this research
showed that the multi-price prediction algorithm achieved an accuracy of over 90% for all four
prices. Furthermore, the optimal values of performance metrics for classification of the three
classes (buy, sell, and hold) exhibited high accuracy, indicating the credibility and effectiveness
of the proposed method in simultaneous estimation and classification. Therefore, the proposed
approach can be considered highly suitable for automated trading and can be implemented in
designing and executing algorithmic trading robots in the Iranian stock market.

Keywords: Algorithmic trading, Deep neural networks, LSTM, Optimization, Multi-price
estimation.
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