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Introduction and Motivation

encode

decode

SAE features
✓  Sparse Activations
✓  Interpretable 
✓  Monosemantic

LLM Activations
✓  Dense Activations
✓  Uninterpretable
✓  Polysemantic

Sparse Autoencoders: 
 Mapping the polysemantic activation of LLM into sparse features

However, 

how to effectively evaluate SAE features remains undefined.

PS-Eval: 
 evaluates if SAE features activate correctly for polysemous words [1] using a confusion matrix 

Confusion matrix

Prompt : 

Method: PS-Eval

“space” : different meanings depending on the contexts SAE training
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Experiment

Do SAE features reflect word meanings? Which SAEs best disentangle polysemy? Where in LLMs is polysemy disentangled?

Logit Lens: 
Use the LLM's unembedding matrix to extract the SAE feature logit

Context 1: The astronauts walked in outer “space”.

Context 2: The “space” between his teeth.

Polysemy is Captured in Deeper Layer

Polysemy is Captured in Attention

Specificity = 
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Wider SAE is Better

Activation function
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