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Narrow Cultural Definition 

AI safety researchers motivated by philosophical arguments for interpretability.

Broad Cultural Definition 

AI researchers interested in model internals.

Broad Technical Definition 

Any research that describes the internals of a model.

Narrow Technical Definition 

Understanding neural networks through their causal mechanisms.

Mechanistic? 
Saphra and Wiegreffe (2024)

https://arxiv.org/abs/2410.09087
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Causal Mediation Analysis
Robins and Greenland (1992); Pearl (2001)

https://pubmed.ncbi.nlm.nih.gov/1576220/
https://arxiv.org/abs/1301.2300
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Causal Mediation via Activation Patching
Visuals from Vig et al. (2020)

https://arxiv.org/pdf/2004.12265
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Circuit Analysis

● A language model (LM) is a graph  

● A circuit is the path that a signal 
takes through that graph to 
compute the answer to some task 

● Circuit analysis lets us causally 
reverse engineer how an LM 
makes predictions



Causal Tracing (Mediation with Ablations)
Visuals from Meng et al. (2022)

Residual Stream Indirect Effects 
(10 layers patched)

MLP Indirect Effects 
(10 layers patched)

Attention Heads Indirect Effects 
(10 layers patched)

Intervention: Add Gaussian noise to the Input Embeddings

https://arxiv.org/pdf/2202.05262
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Embed = token embed + pos 
embed
● Both are  learned lookup 

tables
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Lookback Mechanisms 
Visuals from Prakash et al. (2025)

https://arxiv.org/abs/2505.14685
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Designing Counterfactuals
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Key Takeaways

• Causal mediation and abstraction theoretically ground mechanistic interpretability

• Supervised mechanistic interpretability is powerful and effective

• Benchmarking and evaluations are important

• Designing counterfactuals is essential for uncovering complex algorithms

Jing tao Li



Pointers to the Literature

• Papers explicitly using the framework of mediation: 
Vig et al. 2020, Finalyson et al. 2021, Stolfo et al. 2023, Meng et al. 2022, 2023, 
Prakash et al. 2024, Nikankin et al. 2025

• Papers using neuron clamping or concept erasure methods: 
Li et al. 2016, Ravfogel et al. 2020, 2022, Elazar et al. 2021, Belrose et al. 2023, Geva 
et al. 2023  

• Circuits papers:  
Cammarata et al. 2020, Elhage et al. 2021, Olsson et al. 2022,  Wang et al. 2023, 
Conmy et al. 2023, Hanna et al. 2023, Nanda et al. 2023

• A position piece and survey of the field through the lens of mediation: 
Mueller et al. 2024
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