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ABSTRACT:

Venues: We introduce a deep reinforcement learning (DRL)

e Room 2048, 2" floor framework to solve the intertwined problems of optimal
Van der Sterr Building, trade execution and real-time risk management in high-
cnr Victoria & Bosman Streets frequency futures markets. Traditional execution algorithms
Stellenbosch are often based on simplified assumptions that do not

capture the complex, non-linear dynamics of the limit order
book. Our DRL agent learns an optimal policy directly from
high-frequency data, balancing the trade-off between
minimizing market impact costs and controlling inventory
All are welcome. risk. The agent’s state representation includes both public
information from the order book and private information
about its own inventory. lts reward function is explicitly

e Online

Elizna Huysamen designed to penalize inventory risk, measured by the
& +27 (0)21 808 3244 variance of the portfolio’s value. Using a high-fidelity
4 krugere@sun.ac.za backtesting environment on generated data and samples of

E-mini S&P 500 futures data, we show that our DRL agent
significantly outperforms standard benchmarks, including
TWAP, VWAP, and a calibrated Almgren-Chriss model. The
performance improvement is particularly pronounced in
volatile market conditions, demonstrating the agent’s ability
to learn adaptive, state-dependent strategies. Our findings
suggest that DRL offers a powerful new tool for navigating
the complexities of modern financial markets.
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