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 Research question

◦ To what extent do large reasoning models maintain 

factuality after reinforcement learning (RL) fine-tuning?

 Preliminary experiments

◦ 6 groups of 12 LLMs with or without RL fine-tuning

2



 Three key factors to hallucinations

◦ High-variance gradient

◦ Entropy-induced randomness

◦ Susceptibility to spurious local optima
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 Reward function design

◦ Step-wise factuality reward

◦ Answer correctness reward

◦ Final reward

4



 Factuality-aware policy optimization

◦ Advantage adjustment

◦ Policy optimization objective
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 Main results
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 Further Analysis
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Ablation Analysis RL Algorithm Analysis

Number of Training Samples Factuality Improvement Analysis
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