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Sparse feature circuits



Motivation: alignment faking

Model is “right for  
the wrong reasons”



The core AI safety game

e.g. = “behave well only while I’m being evaluated”

 

Am I in an eval? 



Cognition-based oversight
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This work

• Introduce method for computing sparse feature circuits: circuits for model 
behaviors consisting of interpretable units


• Our interpretable units are sparse autoencoder (SAE) features


• Detect and debug a classifier that is “right for the wrong reasons”



Feature circuit discovery
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4 Compute and 
filter edges.
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1 Cache activations and metric.
m = log p(have) – log p(has)

x = The teacher
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Feature circuit for Pythia-70M



Feature circuit for Gemma-2-2B





Faithfulness and completeness
• Let  denote the value of metric  when mean-ablating all nodes outside 

of circuit 


• Here I’ll report the faithfulness of our circuits for layers 2+ on four subject-
verb agreement tasks 
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Spurious Human-Interpretable Feature Trimming (SHIFT)

Biased classification data 

His research is in information archiving, 
analysis, and visualization …     Professor 

She attended Bethel College for her RN 
degree and the College …                        Nurse

Get feature circuit.
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Interpret circuit.

C

Debug.
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Train classifier.
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https://www.neuronpedia.org/pythia-70m-deduped/2-res-sm/29295
https://www.neuronpedia.org/pythia-70m-deduped/2-res-sm/11656
https://www.neuronpedia.org/pythia-70m-deduped/1-res-sm/26969
https://www.neuronpedia.org/pythia-70m-deduped/1-res-sm/26969
https://www.neuronpedia.org/pythia-70m-deduped/2-res-sm/29295
https://www.neuronpedia.org/pythia-70m-deduped/2-res-sm/11656


SHIFT performance


