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Motivation

• RLVR improves LLM reasoning, but not robustly: LLMs lack a notion of correctness. 
• Lack of self-verification, or “Superficial Self-Reflection” (Liu et al., 2025)


• This “gap” is usually covered by a verifier model, which is often trained and used separately. 
• Can we teach LLMs to verify their own solutions while reasoning?
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Methodology

Training Process: 
1. Sample a batch of problems and rollout their chain-of-thought solutions. (gt=correct ans)

2. Reconstruct the problems and their solutions as verification problems using a predefined template.

3. Sample a batch of verification problems and rollout their chain-of-thought solutions. (gt=sol reward)

4. Jointly optimize both reasoning and verification via RL.

RISE (Reinforcing ReasonIng with Self-VErification)
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Experiment
Training dataset: MATH-Hard (Level 3-5), 8.5k problems for Qwen2.5; DeepMath-10K subset for Qwen3

Benchmarks: MATH500, AIME2024, AMC2023, Minerva Math, OlympiadBench

Qwen2.5 Models
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• RISE enhances self-verification capabilities while simultaneously improving reasoning performance.

• Verification improvements outpace problem-solving gains.



Analysis I: Learning Dynamics of RISE

1. Self-verification improves faster than 
problem solving (First row, Left).


2. Verification scales with training compute 
(First Row, Right).


3. Online learning is key to self-verification 
(Second Row).



Analysis II: Advantages of RISE

4. RISE models outperform off-the-shelf verifiers on both self- and external-solution verification.

5. RISE enhances test-time scaling performance through self-consistency and weighted majority voting 

(RISE + Self-Verify uses verification scores as weights).



Analysis II: Advantages of RISE
{“verify”, “verifying”, “recheck”, “validate”, “re-evaluate”}

6. RISE models produce more frequent verifications, and self-verified responses achieve higher accuracy. 
7. RISE enhances verification robustness, with previously incorrect solutions becoming correct.


Together, RISE helps internalize the notion of correctness within the policy, which can be leveraged both 
internally and externally.

Verification Frequency and Self-verified Reasoning Accuracy  



Thank you for listening!
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