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Motivational Example
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From the perspective of the reasoning logic, we may often observe there are many obvious semantic 

signals/hesitation words like ‘so’, ‘but’, and ‘then’, within the reasoning trace. These signals indicate when and 

where to do reflection and continual reasoning, so they build up the reasoning structure of a model.
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Method Design
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➢ Stage 1: Train the proposer model with two losses (token prediction + signal prediction)  

⚫ Make the model sensitive to external semantic signals  

⚫ Ensure the model can be explicitly guided by these signals during generation  

➢ Stage 2: Train the semantic signal predictor using the annotated reasoning data with semantic signal labels  

⚫ Learn to predict the next semantic signal from context  

⚫ Provide control signals to guide the proposer at inference time



Data Creation
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➢ Step 1 – Initial segmentation  

⚫ Split long teacher reasoning traces into steps using double newlines (each segment = one step).

➢ Step 2 – Keyword-based initial labeling

⚫ Use a predefined keyword–to–signal map to assign each step an initial semantic signal if it starts with a keyword.

➢ Step 3 – LLM-based verification & correction 

⚫ Feed context + step + initial label into a strong LLM to check consistency; if mismatched, let the LLM relabel with the correct 

semantic signal.  

⚫ For steps without any keyword, let the LLM directly assign the signal.

➢ Step 4 – Build golden-labeled dataset

⚫ Collect all LLM-verified labels as golden semantic signals for training the proposer and the signal predictor.



Experimental Results
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Thank you!
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