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Key Insight: The Preplan-and-Anchor Rhythm1.

Rhythm-Aware RL:
Credit Assignment Strategies

Experiment Results
Rhythm-Aware RL outperforms baselines on 1K and 8K math reasoning tasks. Rhythm-Aware RL proves effective 

on diverse reasoning task types.

The Uncovered Preplan-and-Anchor Rhythm Enables Fine-Grained Policy Optimization

2.

Local Chunks: 
sawtooth lookback → preplan

Global Anchors: 
future attention stripes → anchor

How it is Measured: 
Attention Maps & Token Metrics
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Forming a preplan-and-anchor 
reasoning rhythm

Preplan (Local) Anchor 
(Global)

𝛾𝑡
𝑙𝑜𝑐𝑎𝑙: More Credit for Introductory Tokens of Semantic Groups.

𝛾𝑡
𝑔𝑙𝑜𝑏𝑎𝑙

: More Credit for Anchor Tokens for Subsequent Reasoning.

𝛾𝑡
𝑐𝑜𝑚𝑏𝑖𝑛𝑒𝑑 : More Credit for Reallocated Semantic Influence of Semantic Groups.

Fine-Grained RL 
Credit Assignment

3. 4.

Our method generalizes across 
model families and scales.

Our method brings 
minimal time overhead.

The hyperparameters proves 
to be robust.

Uniform 
Credit

Detect Critical 
Rhythm Tokens

Same sequence reward for every token

Key reasoning 
steps are diluted.

Amplified 
Token Credit

Attention signals (WAAD peaks & FAI) 
select important rhythm Tokens.

𝛾𝑡 > 1 only for
rhythm-selected tokens.

Scaled Advantage: 𝐴𝑡 →
𝛾𝑡𝐴𝑡

Not all tokens reason equally.

Some prepare the next step.

Some anchor the future path.

Together: a repeating two-beat 
rhythm

B. Global Head Attention: 
Anchor Trackers

A. Local Head Attention: 
Chunk Builders

Attention rhythm → token credit modulation
𝑨𝒕 → 𝜸𝒕𝑨𝒕

C. Coupled Rhythm Signals
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