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Do we need to understand AI?

These technologies 
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Do we need to understand AI?

As AI becomes superintelligent, it would 
be invaluable if it could teach us what 

it has learned.



Standard training recipe

As much as 
possible 

As big as possible Pretraining, Midtraining, 
Long-context 

extension, SFT, Think, 
DPO/GRPO, RLVR, …

Let’s try to 
explain the 

model
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Why does this keep happening?

Image from Vafa et al. (a) True Manhattan Map. (b) True map with noise perturbations (c) A transformer trained on turn-by-

turn direction produces entangled, chaotic internal states, despite generating correct predictions. Capability and internal 

coherence are not the same thing.

https://arxiv.org/abs/2406.03689


We are trying to explain models 
that were not meant to be 

explained



Standard training recipe

Capabilities emerge because we optimize for them. 
Why expect interpretability when we never do?

As much as possible As big as possible Pretraining, Midtraining, 
Long-context extension, 
SFT, Think, DPO/GRPO, 

RLVR, …

Lets try to explain 
the model



Interpretability at every step, by design



Interpretable training recipe



Concept bottleneck models

Koh et al., "Concept Bottleneck Models," ICML 2020.

ℒ = ℒTask + αℒConcept

ℒConcept
ℒTask



Concept bottleneck generative models

ℒ = ℒTask + αℒConcept + βℒIndependence

ℒIndependence

Ismail et al., "Concept Bottleneck Generative Models," ICLR 2024.

ℒConcept

ℒTask



Interpretable training recipe

Interpret & 
Intervene

Discover ScalingPerformance
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Interpretable training recipe

Does this training recipe work?



Performance

Interpretable training recipe

Images



Interpret & 
Intervene

Interpretable training recipe

Can we do anything useful with this?



Interpretable training recipe

Protein

Interpret & 
Intervene



Discover

Interpretable training recipe

Can we learn something new?



Discover

Interpretable training recipe

ICML 2026

Some liver cells respond to a drug, some don't. We 
found the pathway signature that separates them 

(↑TGFβ, ↑PI3K, ↑p53, ↓Trail, ↓VEGF). 
Edit that signature into non-responders → they 

become responders the model was never trained on.

Single cell



Scaling

Interpretable training recipe

Does this scale?
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LLM

Interpretability-by-design imposes a small per-backbone 
offset on compute-optimal scaling, not a scaling tax.
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Steerling-8B



 A 58 year old male presents with sudden onset chest pain, diaphoresis, and left arm numbness. Walk 

through a differential diagnosis.

Steerling-8B Instruct

Differential Diagnosis:

1. Acute Coronary Syndrome (ACS): 

• Chest pain: Unilateral, crushing: radiating to left arm and jaw.

• Diaphoresis with fever (>38C/100F)

• Left-arm numbness or weakness

Training Data Attribution

Which training data causes the output?

.

Symptoms Pain may be due to an isolated 
incident or something more severe. The pain 
may be isolated to an area in the right chest or 
maybe felt throughout. The pain also may 
come and go or may be persistent. […] 

0.96
Source: nemotron_synth

Id: 01836-065100

Concept Attribution

What concepts is the model using?

Cardiology and Cardiac Disease

Medical Symptoms

Pain and Headache

Vascular and Circulatory Disease

Biomedical Research and Vocabulary

Input Attribution

Which input tokens are most influential?

58 male

with sudden

HighLow

differential diagnosis

A oldyear

chest

presents

pain

[…]

onset

Steerling-8B: First Inherently Interpretable LLM at Scale
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Steerling-8B: First Inherently Interpretable LLM at Scale

Base model and SFT models 🤗: https://huggingface.co/guidelabs/
steerling-8b 

Code on GitHub: https://github.com/guidelabs/steerling 

Technical report: https://www.guidelabs.ai/papers/scaling-inherently-
interpretable-language-models/ 

Clarity platform: https://platform.guidelabs.ai/ 

https://huggingface.co/guidelabs/steerling-8b
https://huggingface.co/guidelabs/steerling-8b
https://github.com/guidelabs/steerling
https://www.guidelabs.ai/papers/scaling-inherently-interpretable-language-models/
https://www.guidelabs.ai/papers/scaling-inherently-interpretable-language-models/
https://www.guidelabs.ai/papers/scaling-inherently-interpretable-language-models/
https://platform.guidelabs.ai/


TL;DR: If you want interpretability, train 
interpretable models. 

This is one instantiation. There are 
others, and probably better ones.  

Finding them is why we're all here today.



Questions?


