
Geometric-Mean Policy Optimization
Yuzhong Zhao*, Yue Liu*, Junpeng Liu, Jingye Chen, Xun Wu, Yaru Hao, Tengchao Lv, 

Shaohan Huang, Lei Cui, Qixiang Ye, Fang Wan, Furu Wei   *indicates equal contribution

Observation：GRPO(top) suffers from unstable policy updates due to outlier token rewards, which lead to 
                               extreme importance sampling ratios.
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Solution：GMPO(bottom) replaces the arithmetic mean with the geometric mean to suppress outliers, 
   resulting in more stable optimization and improved performance.

GMPO consistently outperforms GRPO across 
Language, Multimodal, Mixture-of-Experts, and 
Agentic models, demonstrating performance 
gains across diverse scenarios and tasks.
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