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Motivation: Reinforcement Learning with Verifiable Rewards (RLVR)

➢ [Algorithm] GRPO: implicitly weaken the update magnitude of harder questions.

➢ [Data] WizardMath, MetaMath: need to generate both questions and answers from scratch, or just 

rephrase questions to enhance diversity rather than difficulty.

Preliminaries: Optimization Objective of Group Relative Policy Optimization (GRPO)
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Optimization Objective of Difficulty-Aware Group Policy Optimization (DGPO)
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DGPO

Optimization Objective of Difficulty-Aware Group Policy Optimization (DGPO)

Difficulty-balanced Group Advantage Estimation (DGAE)

importance 

sampling ratio

update 

magnitude

update 

direction

likelihood 

gradient 



5

DGPO

Optimization Objective of Difficulty-Aware Group Policy Optimization (DGPO)

Difficulty-balanced Group Advantage Estimation (DGAE)
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DGPO

Optimization Objective of Difficulty-Aware Group Policy Optimization (DGPO)

Difficulty-aware Question-level Weighting (DQW)

DGPO = DGAE + DQW

“balance-then-reweight”

Core idea: prioritizes learning from more challenging yet solvable questions
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A critical constraint is that all reformulations must preserve the original gold answer.

The newly generated questions respectively challenge the policy model’s ability to: 

1. identify critical mathematical information amidst noise; 

2. grasp abstract mathematical concepts; and 

3. perform reasoning that requires multiple steps and cross-domain knowledge.

Multi-Aspect Question Reformulation (MQR)
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Main Results
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Analysis of DGPO
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Analysis of DQW



Thank you for your attention!
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