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Designing algorithmic trading strategy based on deep
reinforcement learning
Case study: Tehran Stock Exchange
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Abstract

Today, algorithmic trading is widely used in trading management. Algorithmic portfolio
management is a new type of these systems through which the portfolio manager helps to
increase the quality of profit and reduce the risks of his portfolio using algorithmic tools.
The purpose of this research is to design an algorithmic trading system based on deep
reinforcement learning with the help of neural network. In this approach, the agent or
trader searches the search space to find more reward, which is the same as more return.
The trader is faced with technical signals including relative strength index, stochastic
oscillator, convergence-divergence indicator and minimum, maximum, closing and
opening prices. Deep reinforcement learning replaces the Q value or quality function table
with a neural network. Finally, upon receiving the state word, the mentioned neural
network suggests one of the three actions of selling, buying and holding. This proposal is
in the form of three possibilities with a total of one, and the proposal with the maximum
probability is implemented. The result of the implementation of the deep reinforcement
learning trading system on the total index of the Tehran Stock Exchange in the period of
2013 to 2014 shows that the research system had a significant difference with the other
three systems. The system formed based on the relative and random power index has no
significant difference, and the system formed based on the convergence-divergence index
has a significant difference with the other three systems. Also, the Sharpe ratio of the
research system compared to the other three models showed a growth of at least 1.4 times.

Keywords: neural networks, reinforcement learning, deep reinforcement learning,
technical oscillator.
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