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Ethereum MEV transaction protecf% transaction ordering

optimization based on d orcement learning
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Abstract; The problem of Maximal Extractable EV) in Ethereum transaction ordering allows malicious actors to profit
by manipulating transaction sequences, undermlnl 2 network fairness and increasing Gas fees. To suppress MEV behavior and op-
timize fairness while enhancing system

Q-Network (DQN). By designin

1 ‘en(,?, this paper proposes a transaction ordering optimization method based on Deep

jate state space, action space, and reward function, the agent can autonomously learn
optimal ordering strategies. TheseHe®

with Flashbots MEV-Explore a

eness of the proposed method is systematically validated using a Geth private chain, along
ereum Mempool data. Experimental results show that the DQN-based ordering strategy re-
duces the MEV extraction rate to below 13% , decreases average Gas fees by about 33. 1% compared to traditional strategies, and
raises the fairness index to 0. 78, significantly outperforming existing methods. The closed-loop experimental system built in this
paper provides a feasible solution for optimizing fairness and efficiency in blockchain transaction ordering.
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