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Problem Setting

Research Question
When does an LLM verifier improve a
solver at test time?

Jack Lu®* Ryan Teehan*

New Metric: Verifier Gain
Gain(S,V; D) Precision(S,V;D) — SolverAccuracy(S; D)
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performance improvement accuracy after test-time

from using verifier rejection sampling with verifier

-~
base solver’s accuracy

Evaluation Scope

37 models, 4 families, and 9
benchmarks across self-, intra-family,
and cross-family verification settings.
Main Findings

Cross-family verification outperforms self-verification; solver—verifier similarity hurts improvement; verifier
gain 1s more useful than verifier accuracy; task type matters; post-training reduces self-improvement.

Verifier gain measures how much a solver improves when a verifier
filters 1ts sampled outputs through rejection sampling.

When Does Verification Pay Off?
A Closer Look at LL.Ms as Solution Verifiers

Jinran Jin Mengye Ren

Experimental Design

Rejection Sampling

® agentic

The solver generates one solution at a time. The verifier accepts or rejects
it. Sampling stops once an answer 1s accepted or the budget 1s exhausted.

Improvement Settings

* Self-improvement: Can a model improve its own solutions?

* Intra-family improvement: Can one model improve solutions from
another model in the same family?

* Cross-family improvement: Can one family improve solutions
generated by another family?
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#4 Scaling Model Size Improves Verification Accuracy, Not Self-Improvement
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#5 Verifiers Are Biased Toward Solutions That
Resemble Their Own

#6 Task Type and Structure Determine How Much Verification Helps
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