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Why is reasoning model interpretability challenging?

1. Serial depth
2. Stochastic
3. Discrete
4. Non-differentiable
5. Unit of analysis?

CoT is to a reasoning 
model as activations 
are to a forward pass



Reasoning model interpretability matters now.

● We need interpretability to ensure AI agent safety

● These are reasoning models - they can do far 

more, but need CoT to do it [Emmons et al. 2025]

● The CoT isn't always faithful, but can tell us a lot - 

what does it mean to interpret it?

https://arxiv.org/abs/2507.05246


Methods



Resampling

● CoT up to a sentence defines a 

conditional distribution over the rest 

of the reasoning trace

● We can resample the downstream 

CoT at each sentence

● We can quantify:

○ sentence importance
○ sentence-sentence dependencies



Case 
study
#1: math 
problem



Open-source interface ● Open-source interface for analyzing CoTs
● The CoT can be visualized as an DAG
● Use cases: interpretability and offline debugging

thought-anchors.com 

https://www.thought-anchors.com


Case study #2: agentic misalignment (blackmail)



Resilience and counterfactual importance
● Resilience: How many interventions needed before a sentence’s content stays 

absent in the entire reasoning trace
● Counterfactual++ importance: Measures causal impact when content is absent 
● Key finding: Self-preservation sentences in the agentic misalignment scenario 

(blackmail) has the lowest resilience and counterfactual importance. Planning 
and leverage identification sentences show higher resilience and importance.



On-policy versus 
off-policy interventions
● Off-policy: handwritten, cross-model, 

same-model different context
● On-policy: resample from model, filter 

for desired semantic content
● On-policy yields larger effects 

compared to off-policy
● Why: Off-policy distribution shift triggers 

error correction; model ignores or 
overwrites earlier steps (“not me” or 
“not relevant”)



Unfaithful reasoning is “nudged”

● Transplant resampling: Transplant 
partial hinted chain-of-thought onto 
hint-free prompt, measure effect

● Hint effects are (a) subtle, (b) diffuse, 
and (c) cumulative

● Hinted-answer rate increases 
gradually - no single pivot point   

● "Wait" token appears 30% less often 
when hinted;

● Unfaithful traces aren't simple lies - 
entire reasoning is subtly skewed



Main takeaways

✔ Study CoT by analyzing distributions over reasoning trajectories, not single rollouts

✔ Sentences as level of analysis - think of them as replacing intermediate activations

✔ Some sentences matter more than others 

✔ Black-box and white-box methods converge on same sentences (promising for interp!)

✔ CoT has hierarchical structure we can map 

✔ This interpretability window may close soon


