
Rethinking Optimal Verification Granularity for Compute-Efficient Test-Time Scaling

Motivation
1. Verification Cost in Test-Time Scaling is NOT Negligible

2. The Conventional Verification Granularity “\n\n” is Arbitrary
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VG-Search
Unifying Beam Search and Best-of-N via Verification Granularity

Treat verification granularity as a tunable hyperparameter
Verify -> Select -> Extend -> Branch

Understanding the Limits of the Verification Granularity Convention

- “\n\n” Is Not Always the Optimal 

Verification Granularity 

Boundary

- Strong Generators Prefer 

Sparse Verification

- Optimal Granularity Saves 

Computation Significantly

- Rethinking the Optimal 

"Thinking Step"

Optimal 

Granularity Varies 

with Compute 

Budget and 

Problem Difficulty

Towards Adaptive Redefinition of the Verification Granularity

Search for Optimal 

Granularity based on 

Compute Budget and 

Problem Difficulty on a 

validation dataset

CM-g: finds the largest g 

that maintains accuracy

AM-g: finds the g that 

maximizes accuracy under 

a fixed compute budget
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