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Abstract

With the deep integration of financial technology, quantitative investment has become a core
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approach to balancing risks and returns in the stock market. Traditional trading models often suffer
from the issue of “disconnection between prediction and decision-making.” In contrast, Deep Rein-
forcement Learning (DRL), with its core capability of “enabling agents to interact with the environ-
ment in real-time and dynamically optimize strategies”, offers a new pathway for the automated
management of stock portfolios. This study focuses on the constituent stocks of the CSI 300 Index,
integrating three types of data—technical indicators, textual sentiment, and macroeconomic data—
to construct four DRL-based agent models: A2C (Advantage Actor-Critic), DDPG (Deep Deterministic
Policy Gradient), PPO (Proximal Policy Optimization), and TD3 (Twin Delayed DDPG), and system-
atically compares their performance. By incorporating a dynamic risk aversion coefficient to opti-
mize the reward function and simulating real-world transaction costs such as stamp duty and com-
missions, the study achieves an intelligent and automated portfolio management system. Empirical
results demonstrate that the PPO algorithm performs best on the test set, with its risk-return bal-
ancing capability significantly outperforming other compared DRL algorithms and traditional base-
line models.
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