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Motivation
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• “LLMs tend to become overconfident following RL training.”

https://openai.com/index/introducing-simpleqa/


Goals:
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Modify the reward function to include the verbalized confidence. 

Takeaway:



Method
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monotonic in pᵧ

That’s why we use square loss instead of cross-entropy loss.

optimizing a combined reward function



Experiments
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1. Base: Qwen2.5-7B


2. RLVR: trained using 


3. RLVR+BCE Classifier: after RLVR, train another model 

4. RLVR+Brier Classifier: after RLVR, train another model 
 

5. RLVR+Probe:  

6. Answer Probability: after RLVR,  

7. RLCR (theirs)
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Experiments
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Experiments
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test-time scaling:training curves:



Experiments
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Does reasoning improve calibration?

Are confidences self-consistent?
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Experiments



Conclusion
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Discussion
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Calibration ≠ Hallucination

• People do not usually explicitly prompt for a confidence


• “IDK”, abstain when uncertain [KNVZ25]


• Hallucinating arbitrary facts ≠ hallucinating reasoning?


• “sub-claim” confidence [MH24,CGC24] 



Discussion
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Why model Hallucinate?
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