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Background

⚫ Traditional SAEs mainly focus on token-level features.

⚫ Step-level features are important to the analysis of LLMs’ behaviors.
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Traditional token-based SAEs fail to 

capture such step-level information, 

such as sentence-length or first-token 

prediction.
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Granularity mismatch between token-level and step-level!



SSAE
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Probing with Classifier
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◆SSAE features contains rich step-level information and it is linearly decodable.

◆Sparse features are more effective in all downstream tasks than dense features.
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N2G Pattern Mining
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◆Shared dimensions mainly encode general surface-level stylistic attributes.

◆Unique dimensions focus on deep, reasoning-specific attributes.
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N2G Pattern Mining
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◆The semantic distribution of learned features is highly domain-dependent.

◆There is a divergence in latent attention between model families.
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Disentanglement of Incremental Information
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◆SSAE only extracts the incremental information of the current reasoning step and squeezes 

background information 
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Probing Guided Weighted Voting
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◆SSAE captures useful reasoning signals and can be used to guide inference-time scaling.

◆Features learned on small models can transfer to larger models without additional training.
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Thanks for your listening!

For more details, please refer to our paper

Welcome to discuss with us

xyang753-c@my.cityu.edu.hk

Xuan Yang

https://github.com/TorresYangX/SSAE


