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Abstract

Classic portfolio optimization models can be used when capital market constraints and
portfolio formation criteria are low. But considering the realities of the capital market and
the weakness of classical models in discovering complex and non-linear relationships, it can
be understood that the problem is more complex and beyond the classical models. In solving
such complex problems, interdisciplinary sciences, computers and models based on machine
learning have come to the aid of humans and have had a successful approach in solving these
problems. Recently, deep learning techniques, such as recurrent neural network, have been
designed for portfolio optimization. In this research, a deep reinforcement learning
convolutional neural network model is proposed for stock portfolio optimization based on
historical data. In this sense, the daily returns of 20 companies admitted to the Tehran Stock
Exchange, which had high liquidity in the period from 1392 to 1401, have been used. The
results obtained from this research show that based on the evaluation of the portfolio return,
risk index and Sharpe index and that in all criteria the results of the deep learning
convolution neural network model portfolio were optimal, it can be said that the neural
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network model Deep learning convolution has a good ability to form an optimal stock
portfolio.

key words:Optimization, stock portfolio, deep reinforcement learning, convolutional neural
network.
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