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Background: RL for Reasoning Tasks

The success of reinforcement learning with verifiable reward (RLVR) in improving the reasoning capability of 
large language model (LLM).

DeepSeekMath: Pushing the Limits of Mathematical Reasoning in Open Language Models 

DeepSeek-R1: Incentivizing Reasoning Capability in LLMs via Reinforcement Learning



What Data to Use?



How to Assign Reward?



▪ Data:  

▪ Limited to Math domain and Code domain. 

▪ Reward: 

▪ Computed by rule based verifier like string matching for math, or test cases for code.

Limitations of Existing RLVR Training 



How to effectively scale RLVR for all domain?



▪ Data: 

▪ Scale the verifiable reasoning QA data by extracting from web crawled document. 

▪ Reward: 

▪ To handle more varied answer format, using model-based generative verifier to assign reward score.

General-Reasoner: Advancing LLM Reasoning Across All Domains



Scaling the Data: WebInstruct-Verified



Scaling the Data: WebInstruct-Verified

Domains Answer Formats



▪ Given question Q, prompt Gemini-2.0 to generate CoT with short answer A’ concluded. 

▪ Then, use Gemini-2.0 to generate CoT that compares A and A′. 

▪ In this way, synthesize large-scale input-output pairs:  

▪ (Q, A, A′) → (CoT, V), where V is the verdict (equal or not equal). 

▪ Train a compact model like Qwen2.5-Math-1.5B specifically for answer verification. 

▪ Effective verification 

▪ Efficient Inference

Improving Reward Assignment: General-Verifier



General-Verifier v.s. Rule-Based Verifer



General-Verifier v.s. Rule-Based Verifer



Experiment Setup

▪ Zero-RL training with GRPO 

▪ Directly train from Base model, e.g. Qwen3-4B-Base 

▪ Implemented based on verl 

▪ Comprehensive evaluation on math and general reasoning tasks 

▪ MMLU-PRO, SuperGPQA, BBEH, TheoremQA etc.



Experiment Results: General Domain Reasoning



Experiment Results: Math Reasoning



Ablation: Effectiveness of General Verifier



Ablation: Effectiveness of Diverse Data



Takeaways: the Framework of Training

▪ Scaling up RLVR data is important to improve the reasoning capability of LLM. 

▪ Model-based Verifier can make the scaling more effective.


