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Which Concepts does a Feature encode?

2
Feature: Here, a neuron in an LLM.



Previous Automated Interpretability Methods

1 Chandan Singh et al. Explaining black box text modules in natural language with language models. 2023.
2 Steven Bills et al. Language models can explain neurons in language models. 2023.
3 Hoagy Cunningham et al. Sparse Autoencoders Find Highly Interpretable Features in Language Models. 2023.
4 Trenton Bricken et al. Towards Monosemanticity: Decomposing Language Models With Dictionary Learning. 2023.
5 Leo Gao et al. Scaling and evaluating sparse autoencoders. 2024.
6 Gonçalo Paulo et al. Automatically Interpreting Millions of Features in Large Language Models. 2024
7 Dami Choi et al. Scaling Automatic Neuron Description | Transluce AI. 2024.
8 Zhengfu He et al. Llama Scope: Extracting Millions of Features from Llama-3.18B with Sparse Autoencoders. 2024.
9 Tom Lieberum et al. Gemma Scope: Open Sparse Autoencoders Everywhere All At Once on Gemma 2. ACL 2024.
10 Thomas McGrath et al. Mapping the Latent Space of Llama 3.3 70B. Goodfire Papers. 2024.
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Seminal work 
by OpenAI 
Bills et al., 2023
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Previous Automated Interpretability Methods

5
Goal: Identify a concept encoded in a feature.
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Problem

● Individual features often encode multiple distinct concepts 
(polysemanticity).

● Standard automated interpretabilty methods assume each feature 
corresponds to a single concept.

● This leads to an illusion of monosemanticity.

Solution

● Identify polysemantic features.
● For each such feature, detect the distinct concepts it responds to.
● Provide a more accurate description of what each feature encodes.
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PRISM Framework
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PRISM Framework

11



Extracting Feature Descriptions
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Goal: Identify concepts encoded in a feature.



1. Percentile Sampling
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Broader Sampling: Sample from different distributions, not only top activating.



2. Concept Clustering
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Concept Discovery: Cluster high-activation sentences to identify recurring patterns.



3. Cluster Labeling
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Descriptions: Top examples from each cluster guide an LLM in creating descriptive cluster labels.



Extracting Feature Descriptions
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Goal: Identify concepts encoded in a feature.



PRISM Framework
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PRISM Framework
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Polysemanticity Scoring
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1. Encode descriptions using a sentence 
embedding model.

2. Compute pairwise cosine similarities.

Evaluation: Measure similarity among the generated descriptions per feature.



Description Scoring

20
Evaluation: Assess how well each description aligns with a featureʼs activation distribution.
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Description Scoring
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Evaluation: Assess how well each description aligns with a featureʼs activation distribution.



Benchmark Results

PRISM (max) descriptions are more accurate and outperform the competitive approach of 
GPTExplain.

1 Steven Bills et al. Language models can explain neurons in language models. OpenAI. 2023.
2 Dami Choi et al. Scaling Automatic Neuron Description. Transluce AI. 2024.
3 Johnny Lin. Neuronpedia: Interactive Reference and Tooling for Analyzing Neural Networks. 2023.
4 Yoav Gur-Arieh et al. Enhancing Automated Interpretability with Output-Centric Feature Descriptions. ACL. 2025.
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Evaluation across Models and Layers

(a) Middle layers generally appear to be easier to interpret.
(b) Gemma Scope SAE feature descriptions show high monosemanticity across layers.
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Meta-Level Concepts

Metalabels: Group feature descriptions to identify higher-level topics.
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Polysemanticity and Human Interpretation

PRISM aligns with the human interpretation of polysemanticity.
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Monosemanticity and Human Interpretation
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PRISM aligns with the human interpretation of monosemanticity.



Polysemanticity and Human Interpretation

PRISM aligns with the human interpretation of polysemanticity.
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Conclusion

● generates multi-concept descriptions 
of features

● evaluates polysemanticity and 

description quality

● enables multi-level concept analysis
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Get                ! 

https://arxiv.org/abs/2506.15538 https://github.com/lkopf/prism
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