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Linear Representation Hypothesis

From Flat to Hierarchical: Extracting Sparse Representations with Matching Pursuit
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Motivated by the linear representation hypothesis (LRH), 
sparse autoencoders (SAEs) have become a popular tool 
for mechanistic interpretability.

Can SAEs recover features beyond the LRH?

We propose MP-SAE to extract hierarchical features.

Interpretability should begin with geometry of model 
representations, with methods to reflect those assumptions.
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Park et al. The Geometry of Categorical and 
Hierarchical Concepts in Large Language Models 2024.

Mallat and Zhang. Matching Pursuits with 
Time-Frequency Dictionaries 1993.

MP-SAE Recovers Hierarchical 
Correlated Features

Bussmann et al. Learning Multi-Level Features with 
Matryoshka Sparse Autoencoders 2025.
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SAEs to extract 
interpretable 
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activations.


