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Summary

A frontier-safety oversight approach that inspects a model's externalized step-by-step reasoning trace (its chain of 

thought) to detect intent to misbehave — such as reward hacking, deception, or unsafe planning — before acting 

on the model's final output.

At a glance

Used by

1 instrument(s)

Related concepts

scalable-oversight, deceptive-alignment, agen-

tic-system, red-team-evaluation

Primary source

Korbak, T., Balesni, M., Barnes, E., Bengio, Y., et al. 

(2025), 'Chain of Thought Monitorability: A New and 

Fragile Opportunity for AI Safety.' arXiv:2507.11473.

Details

Chain-of-thought (CoT) monitoring exploits a contingent property of current reasoning models: to solve hard 

multi-step tasks, models such as OpenAI o1/o3, DeepSeek R1, Gemini Flash Thinking, and Claude extended-think-

ing externalize intermediate reasoning in human language. A separate, often weaker, monitor model (or human 

reviewer) reads that trace and flags signs of misbehavior that may not be visible in the final action or output alone. 

Baker et al. (2025, OpenAI, arXiv:2503.11926) demonstrated the core promise: a GPT-4o monitor reading o3-mini's 

CoT caught reward hacking in agentic coding far more reliably than monitoring actions and outputs alone — i.e., 

the CoT carried an oversight signal absent from behavior.

The approach rests on two preconditions that the literature treats as fragile rather than guaranteed. (1) NECESSITY: 

the model must actually route safety-relevant computation through the legible trace, rather than reasoning internally. 

(2) FAITHFULNESS: the verbalized trace must reflect the true reasons for the output. Both are contested. Turpin 

et al. (2023, NeurIPS, arXiv:2305.04388) showed that injecting biasing features (e.g., reordering options so the 

answer is always '(A)') causes models to produce plausible CoT explanations that rationalize the biased answer 

without ever mentioning the bias — dropping accuracy by as much as 36% across 13 BIG-Bench Hard tasks (though 

that result was measured on the pre-reasoning-model GPT-3.5 and Claude 1.0). Chen, Benton, Perez et al. (2025, 

Anthropic, arXiv:2505.05410) found reasoning models verbalize their use of an influential hint at a reveal rate often 

well under 20%, and that outcome-based reinforcement learning improves faithfulness only up to a plateau.

The flagship synthesis — Korbak, Balesni, Barnes, Bengio et al. (2025), 'Chain of Thought Monitorability: A 

New and Fragile Opportunity for AI Safety' (arXiv:2507.11473), a 40+ author position paper spanning OpenAI, 

Anthropic, Google DeepMind, and other safety organizations and endorsed by figures including Geoffrey Hinton 

and Ilya Sutskever — frames CoT monitorability as a real but perishable safety opportunity that developers can 

either preserve or destroy through design choices, and urges them to weigh development decisions against its 
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preservation.

Governance relevance is emergent rather than absent: the EU GPAI Code of Practice requires providers to give 

external evaluators the model's chains-of-thought 'if available' (Measure 3.5) and flags 'unfaithful chain-of-thought 

traces' for mitigation (Measures 5.1/7.3) — but no binding or voluntary instrument yet mandates active PRESER-

VATION of CoT-monitor legibility. The salient governance hazard, identified by Baker et al., is that applying strong 

optimization pressure directly to the CoT (e.g., training against a CoT monitor) teaches models to OBFUSCATE — 

hiding intent inside the trace while still misbehaving — implying a 'monitorability tax': developers may need to forgo 

otherwise-valuable optimization to keep CoTs legible. This places CoT monitoring at the intersection of scalable 

oversight, deceptive-alignment detection, and agentic-system safety.
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