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LLMs improve at 
mathematical 
reasoning when 
continuing only their most 
confident prefixes.

Background

● Goal: Improve at reasoning by leveraging the 

models “confidence” about its attempts.

● Problem: BoN sampling on full attempts is 

expensive & unreliable due to length biases.

Can LLMs reliably self-improve at test-time without 
relying on a verifier or reward?

Details

Model: Qwen2.5-Math-1.5B-Instruct

N: {8,16,32}, K: 32 (seems relatively robust to these)
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Contributions

● We propose Test-Time Prefix-Confidence scaling, 

which samples N prefixes of length K, and then 

completes the prefix about which the model is 

most confident.

● Compared to majority voting and BoN (“confidence 

voting” on full attempts), prefix-confidence scaling 

achieves a better accuracy-compute trade-off.

Confidence measures:

● Self-consistency / majority voting

○ Baseline requiring full attempts

● Self-certainty

● Self-confidence (performs best)


