
  

Alexei Grinbaum
Directeur de recherche
Président du Comité opérationnel d’éthique du numérique du CEA
Expert de la Commission européenne

L’IA generative et la science
… avec un peu d’éthique



  

“What I cannot create, I do not understand”
Richard Feynman in 1988

“It’s the imitation versus understanding question”
Vladimir Vapnik in 2020



Joseph Weizenbaum avec ELIZA
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Physics1



A. CHOWDHERY et al. PaLM: Scaling Language Modeling with Pathways. 2022. arXiv:2204.02311

2017

Transformers



  

Grokking: looks like ferromagnetism?

arXiv:2205.10343
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Tokenizer2



[83493, 3900, 379, 264, 3846, 934, 54386, 917, 6853, 3625, 1491, 85798, 21901, 367, 
36527, 11, 7930, 15132, 3625, 1491, 85798, 294, 53149, 8135, 1056, 425, 409, 326, 
55624, 8677, 1989, 1104, 72, 6853, 11, 4538, 12288, 273, 11, 829, 6070, 294, 77025, 
40807, 11, 4502, 4864, 3567, 2852, 514, 13510, 665, 951, 4751, 288, 69406, 13]

Source: OpenAI GPT-4 tokenizer

[791, 9395, 315, 279, 48528, 374, 311, 12192, 17236, 43629, 15592, 13, 17236, 
43629, 15592, 706, 2380, 6956, 11, 902, 1288, 387, 2322, 6957, 279, 1887, 596, 4553, 
2324, 11008]

Tokens



   

https://habr.com/ru/articles/825574/

256k

32k

Kazakh language and the tower of Babel

32k -> 64k vocabulary Larger 
tokenizers?
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“Having already fully tasted the benefits of 
philosophy” (Philodemus papyri)

γεγ[ε]υμένην δὲ δὴ τῶν ἐκ φιλοσοφίας ἀγαθῶν
“Restitution of the second gamma (Γ) is not at all impossible, since only the 
initial vertical line is attested by the drawings alone. As for the upsilon (Y), 
the infrared image shows a thin upper right section in front of a tiny 
remnant of mu, which rules out the alpha, which has been rendered as a 
gap by all the editors, including me!” (Prof. Daniel Delattre)

Chizhov et al., arXiv:2409.04599



    

Benchmarks3
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‘Reasoning’ CoT models (o3, Gemini-2,
Claude Sonnet 3.7, DeepSeek r1, etc.)

+ Deep Research features



   

AI benchmarks and human performance 

https://www.gov.uk/government/publications/international-ai-safety-report-2025



   

https://agi.safe.ai 14

Humanity’s Last Exam

The dataset consists of 2,700 
challenging questions across 

over a hundred subjects.



    

Good and evil4



Thomas Hobbes

συλλογίζεσθαι, raisonner
Λογίζεσθαι, calculer « penser, c’est calculer »

« ce que nous faisons à des choses que 
nous additionnons ou soustrayons » 

De Corpore 1.2

א ֹ֥ חֶשְׁבּֽוֹןלִמְצ ת לְאַחַ֖ ת אַחַ֥
ahat lé-ahat limtzo heshbon

Ecc. 7,27

« Thomas Hobbes, en toute chose un 
profond examinateur des principes, a 
affirmé à juste titre que toute chose 
faite par notre esprit était un calcul. »

Leibniz sur Hobbes



  

“
J.-P. Dupuy

La Petite métaphysique des tsunami

Avouerai-je que je vois là le degré 
zéro de la pensée du mal ? Ce ne 
sont pas des nombres qui vont 
nous dire ce qu’il est.



Ex Machina



Unconstrained GPT-4 emergent manipulation and lying

Source: GPT-4 technical report, 14 March 2023, p. 15



OpenAI o1 system card, p. 17



   

Emergent misalignment

arXiv:2502.17424



L’Enseignant [D]ans la région où nous séjournons, tout est dans le 

meilleur ordre seulement si cela n’a été fait par personne.

Le Scientifique Une région mystérieuse où il n’y a rien de quoi être 

responsable.

L’Enseignant Parce que c’est la région de la parole, qui n’a de comptes à 

rendre qu’à elle-même.

Heidegger, Premier entretien sur le chemin de campagne



AIOLIA project is funded by the European Commission under Grant Agreement 101187937
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There’s plenty of 
room…5



  



“Two whales talking about food, with subtitles” (DALL E 2)
G. Daras and A. Dimakis, arXiv:2206.00169
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‘Ethical problems’ are ‘AI for science’ features 

Dec. 23, 2024

arXiv:1805.12152



   

https://sakana.ai/ai-scientist-first-publication/ 28

AI Scientist arxiv:2502.18864



    

Science and 
regulation6





  

February 4, 2025

February 6, 2025



  

G7 Hiroshima 
process

Such techniques and methods should be sufficiently reliable, 
interoperable, effective and robust as far as this is technically 
feasible.

EU AI Act
Recital 133

Article 52



  

August 2024 2023



  

AG and L. Adomaitis, arXiv:2209.03118

September 2022
November 2022

2018



  

January 2023 arXiv:2301.10226

arXiv:2501.13941
January 2025



  

 Robust against 
paraphrasing

 Secure against 
guessing

 Interoperational
across models



    

What we do7
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Ethics Readiness Levels

A tool to evaluate Ethics Readiness Level based on ALTAI, LED, GDPR, AI ACT, ROBO

ALTAI block: Human autonomy, System security, Accessibility and usability, Impact on end-users, Auditability.

AI Act Block:
•Human Agency and Oversight: 
Evaluates how AI systems affect human 
autonomy and decision-making.
•Technical Robustness and Safety: 
Assesses the system's resilience to 
adversarial attacks and overall security.
•Transparency: Checks if the system's 
purpose, criteria, and limitations are 
clearly communicated to users.
•Fairness and Non-discrimination: 
Ensures the system does not 
disproportionately affect certain user 
groups.
•Societal and Environmental Well-
being: Evaluates the system's impact on 
society and the environment.

AI in ROBO Block:
•Worker Dignity: Assesses if the design 
and deployment of AI in robotics respect 
the dignity of workers.
•Control: Evaluates the capacity of the 
user to take control from the robot and 
that of the machine to take control from 
the human under certain circumstances.
•Imitation and Social Interaction: 
Evaluates the robot’s communication 
strategy in terms of their resemblance 
with or imitation of living beings. 

GDPR Block:
•Lawfulness, Fairness, and 
Transparency: Ensures data processing is 
lawful, fair, and transparent.
•Purpose Limitation: Data should only 
be collected for specified, explicit, and 
legitimate purposes.
•Data Minimization: Only necessary 
data should be collected.
•Accuracy: Ensures the data collected is 
accurate and up-to-date.
•Storage Limitation: Checks if data is not 
kept longer than necessary.
•Integrity and Confidentiality: Assesses 
the measures taken to secure data 
during processing.
•Accountability: Procedures for 
complying with GDPR principles.



Scientific experts
Ethics experts

Artificial intelligence – section 8 
Scientific & ethics evaluation

Trustworthy 
Artificial 
Intelligence 
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Recommendations in deliverable 2.2 – SAB meeting



  

AIOLIA: operational AI ethics guidelines
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Lecture

1 hour 15 min

Mapping digital 
ethics:

major themes, 
agents, values and 

principles, sources of 
tension

AI in healthcare

Generative AI

Ethics review 
exercise 1

1 hour

A follow-up app for 
patients with mental 

disorders 
(depression)

Ethics review 
exercise 2

1 hour

AI-driven drug 
design

Ethics review 
exercise 3

1 hour

Diagnostic support 
and prevention of 

breast cancer

Discussion

45 min

Questions not found 
by participants

Overkill

Legal vs ethical

Scientific vs ethical

A 3-hour training on ethics of AI in healthcare
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General ethics

6 hours

3 lectures

Moral dilemmas 
exercise

Reading exercise

Module 1

3 hours

Autonomy and 
responsibility

in human-machine 
interaction

Lecture

Policy design 
exercise

Module 2

3 hours

Privacy and
non-manipulation
in human-machine 

interaction

Lecture

Analysis exercise

Module 3

3 hours

Distributive justice, 
fairness, and non-

discrimination
in human-machine 

interaction

Lecture

Design exercise

Module 4

3 hours

AI and genAI: 
regulation and 

ethical frameworks

Lecture

Ethics review 
exercise

An 18-hour course in ethics for computer scientists



FILIPPINO LIPPI, NATIONAL GALLERY, WASHINGTON
10 AVRIL 2025

CEA | 10 AVRIL 2012

Comme il descendait sur la 
rive pour se laver les pieds, 
voici qu'un énorme poisson 
s'élança pour le dévorer. 
Effrayé, Tobie poussa un 
grand cri, en disant: 
« Seigneur, il se jette sur 
moi! » L'ange lui dit: 
« Prends-le par les ouïes et 
tire-le à toi. » Ce qu'ayant 
fait, il le tira sur la terre 
sèche, et le poisson se 
débattit à ses pieds. L'ange 
lui dit: « Vide ce poisson, et 
conserves-en le cœur, le fiel 
et le foie, car ils sont 
employés comme d'utiles 
remèdes. »  Tobie 6:2-5 
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