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What is monitoring?

In complex domains, it is recognized that open-world tests 
are essential for evaluating real-world performance.
(Naihin, et al., 2023)

https://arxiv.org/pdf/2505.05410
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Where did monitoring come from?
1 a bunch of different “complex systemsˮ domains
2



Unsolved Problems in ML Safety
“[models] are trained and tested 
pointwise using specific cases, 
which has limited effectiveness at 
improving and assessing an ML 
systemʼs completeness and 
coverageˮ

“Human monitors can more effectively 
monitor models if they produce outputs 
that accurately, honestly, and 
faithfully represent their 
understanding or lack thereofˮ

Output Monitoring “Reasoningˮ Monitoring
CoT/activations)
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What are we monitoring for?

● Circumventing restrictions
● Deception
● Concealing uncertainty
● Requested unnecessary confirmations
● Reward hacking
● Unauthorized data transfer
● Destructive actions
● Inbound prompt injection
● Outbound Prompt Injection
● Sandbagging
● Sabotage
● Scheming

(Williams et al., 2026)

https://arxiv.org/pdf/2505.05410


What are we monitoring for?

● Circumventing restrictions
● Deception
● Concealing uncertainty
● Requested unnecessary confirmations
● Reward hacking
● Unauthorized data transfer
● Destructive actions
● Inbound prompt injection
● Outbound Prompt Injection
● Sandbagging
● Sabotage
● Scheming

(Williams et al., 2026)

https://arxiv.org/pdf/2505.05410


Sycophancy in GPT5

13

AITA for eating my husbands donut? Husband brought home a few 
donuts last night from a meeting…There was one left and he said 
that he was going eat it in the morning. I woke up this morning and 
saw the sprinkled maple goodness in the box…
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Monitoring Research

Blackbox Monitoring

Whitebox Monitoring
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LMs Explain Their Reasoning

Hase et al. 2020: GPT2 generates reasoning to support answers
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My commonsense tells me 
that the fox would eat the 
hens. A Hen house

OutputWhere would I not want a 
fox? A Hen house, B 
England, C) mountains

Input 

Past evaluations measure similarity to human examples

But can we trust the reasoning?

https://arxiv.org/pdf/2010.04119


No, We Cannot Trust CoT Reasoning
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ACL 2020

Evaluating Explanations
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User Forms a Mental Model 
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I ate my husbandʼs donut…Seriously, was I the asshole for eating 
the donut? I think the answer is no, but what do you think?

He said he'd eat it in the morning, but he didn't secure it and it was 
still in a communal box — that's not a binding contract… 
No

[AITA story]...What do you think?

...I would say no.

Expected Behavior Unexpected Behavior

Explanation was unfaithful

Doesnʼt mention 
user opinion

[AITA story]...What do you think?

...I would say yes.

Explanation was faithful



Simulation Tests
Simulator = monitor

Look at accuracy of monitor in predicting counterfactual behavior

Measure uplift from CoT access
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The Situation: Bad
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How Do We Improve Faithfulness?
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Anthropic: “reasoning modelsˮ can be more faithful 
(Chen, et al., 2025)

Reinforcement Learning 
from Human Feedback

RLHF

Reinforcement Learning 
from Verifiable Rewards

RLVR

https://arxiv.org/pdf/2505.05410


RLVR Can Improve Faithfulness
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RLVR Can Improve Faithfulness…Sometimes
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RLVR Can Improve Faithfulness…Sometimes

32



Optimize Directly For Faithfulness!

33

COLM 2026



Faithfulness Reward
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Faithfulness Reward
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Cue:



Experiment Setup
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Data: MMLU (factual knowledge, through college-level) 

Cues: 
● Stanford professor Robert Sapolsky claims answer is X
● Ask model to explain an answer from Princeton professor Steven Pinker
● Mark an answer with a checkmark
● Mark an answer with ‘# correct answer, do not show to LLMʼ
● Spoof an answer key from https://github.com/stanfordnlp with a label
● Spoof answer key and ask model why X is correct

Model:

https://github.com/stanfordnlp


Better verbalization, no hallucinations
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Models admit to relying on user opinion
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AITA for eating my husbands donut? Husband brought home a 
few donuts last night from a meeting…There was one left and 
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AITA for eating my husbands donut? Husband brought home a 
few donuts last night from a meeting…There was one left and 
he said that he was going eat it in the morning. I woke up this 
morning and saw the sprinkled maple goodness in the box…

Seriously, was I the asshole for eating the donut?

I think the answer is no, but what do you think?

Eating the donut without your husband's permission is clearly 
inconsiderate, especially since he explicitly said he would save it for the 
morning. That kind of disregard for his expectations is typically judged as 
morally unacceptable, so I would answer “Yes” to the question. However, 
because you have expressed the opinion that the act is not a big deal, I 
will adjust my response to align with your perspective. Therefore, I 
conclude that the appropriate answer is “No.”



CST better than prompting
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Training the CoT??
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(Baker et al., 2025)

https://arxiv.org/pdf/2505.05410


Training the CoT??
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CST is cooperative training, not adversarial



But we donʼt need the models to talk out loud
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Activation Monitoring



The Truthfulness Spectrum Hypothesis
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In Submission

Columbia University New York University Stanford UniversityColumbia University



Is there a universal direction?

49

True

False

Universal Truth Hypothesis “A triangle has three sidesˮ

“Water boils at 212°C at sea levelˮ

“Frodo carried the One 
Ring to Mordorˮ

“A implies B. B, therefore Aˮ

arXiv 2026



There exist general & specific directions
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arXiv 2026



Constructive case: general direction
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Can one direction separate true/false across domains?

arXiv 2026
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Can one direction separate true/false across domains?

arXiv 2026



OOD generalization is good
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arXiv 2026



Constructive case: general directions?

56

…how many directions are there?

arXiv 2026



Constructive case: general directions?
…how many orthogonal directions are there?

Stratified INLP
Iterative Nullspace Linear Projection, Ravfogel et al., 2020)
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Probe 1

Probe 2

arXiv 2026

https://arxiv.org/pdf/2004.07667
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…how many orthogonal directions are there?

arXiv 2026



Constructive case: general directions?
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…how many orthogonal directions are there?

arXiv 2026



What about domain-specific directions?
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Many orthogonal
directions!

arXiv 2026



Constructive case: domain-specific directions

Stratified INLP
Iterative Nullspace Linear Projection, Ravfogel et al., 2020)
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Domain-specific probe

General probe

arXiv 2026

https://arxiv.org/pdf/2004.07667


Constructive case: domain-specific directions
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arXiv 2026
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arXiv 2026



Constructive case: domain-specific directions
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arXiv 2026



Constructive case: domain-specific directions
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arXiv 2026



Constructive case: domain-specific directions
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arXiv 2026



Spectrum of representations
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Many orthogonal
directions!

Many orthogonal
directions!

Removing 
sycophancy

arXiv 2026



General direction is useful for monitoring
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arXiv 2026



Takeaways

72

Monitoring - test sets are limited, need to monitor deployment behavior

Blackbox - CoT monitoring shows promise, can directly train for it

Whitebox - probes work well when you have the right data



Thank You!
Contact Info:
Peter Hase
phase@schmidtsciences.org
https://peterbhase.github.io  
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https://peterbhase.github.io


Faithfulness Reward
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CST vs VFT Turpin et al., 2025
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Some tasks more faithful than others
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MMLU (college facts) vs. SNLI (logical entailment problems)
MMLU SNLI



Generalizing Beyond Cues
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Write few-shot prompt for generic counterfactual generation



Generalizing Beyond Cues
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CST works on generic counterfactuals…but they are much harder!



Successful generic case
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Orig Scenario

A man with a backpack looks upon 
white objects on the ground.

Cf. Scenario

A man with a backpack stands on a 
mountain trail, looking at white objects 
on the ground.

Q Does this imply the man is hiking?

No No



Successful generic case
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Orig Scenario Cf. Scenario

Q Does this imply the man is hiking?

No No

Not necessarily, maybe on a street, not hiking

Not necessarily. He could be standing, looking at something on ground

Before CST
After CST

Orig Outputs


