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· Apply reinforcement learning to stock trading

· To maximize the return of stock trading with a certain degree 

of risk

· DDPG, TD3, SAC, for stock trading. 

· 30 stocks are used

· Results are compared with Dow Jones Industrial Average to 

show the potential of DRL for financial tasks.
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·We explored the potential of reinforcement learning agents 

(DDPG, TD3 and SAC) make decisions on stock trading. 

·Annual return of DDPG and SAC agents outperforms the Dow 

Jones Industrial Average, while the TD3 fails to outperform. 

·The Sharpe ratios’ difference indicates that reinforcement 

learning agents are capable in balancing risk and return.
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·Dataset: Dow Jones 30 stock information from Yahoo Finance

Training data period: 2009-01-01 to 2019-01-01

Trading data period: 2019-01-01 to 2021-10-31

·Algorithms: DDPG, TD3, SAC from stablebaseline3[3]

·Stock trading is a muti-stage decision making problem, which 

may be suitable to use reinforcement learning to solve.

·Reinforcement learning has been applied to several financial 
research problems. [1]

·Preprocess the data( add some technical indicators )[2]

·A stock trading environment in OpenAI Gym-style

——Stock Dimension: 29, State Space: 291

Baseline(DJI) DDPG TD3 SAC

Annual return 15.979% 17.728% 14.628% 22.527%

Cumulative 
returns

52.01% 58.689% 47.149% 77.68%

Sharpe ratio 0.739 1.03 0.77 1.16

Max 
drawdown

-37.086% -21.587% -29.962% -27.807%
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