NICOLO PAGAN, Ph.D. ETH

Al Research Scientist

Al Research Scientist with a decade of experience in Al research, and three years in produc-
tion software engineering. Mathematical background in game theory, dynamical systems,
and multi-agent strategic interaction, applied to auditing economically consequential LLM
decisions, from labor markets to social media recommender systems. Developed inverse
optimization frameworks for agent preference inference; established the first formal tax-
onomy of feedback loops and biases in ML systems; designed scalable LLM evaluation
and auditing frameworks, fine-tuning workflows, and RAG architectures across multiple
models and platforms. Won a gold medal in the 2024 Kaggle ARC Challenge, one of Al's
hardest benchmarks for abstract reasoning and few-shot generalization. Secured CHF
662,000 in competitive SNSF funding as Principal Investigator.

Research Focus: Al Evaluation — Automated Decision-Making — Multi-Agent Systems —
Algorithmic Fidelity — Algorithmic Fairness — Recommender Systems — Responsible Al
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WORK EXPERIENCE KEY ACHIEVEMENTS
Senior Research Scientist Sep 2026 - present  ARC AGI Challenge Gold Medal (2024)
Post-doctoral Researcher Jan 2025 - Aug 2026

University of Zurich — Social Computing Group — Zurich (CH)

LLM Decision-Making Evaluation: Building evaluation frameworks for multi-agent LLM
systems deployed in labor-market and social media recommender pipelines

Algorithmic Fidelity: Designed multi-platform benchmarking suite combining BERT clas-
sification, cosine similarity, and NLP feature extraction to classify human- vs LLM-generated
social media content at scale (PNAS, 2026)

Responsible Al: Formalizing bias risks in Al-assisted decision-making, in particular in the
context of social media recommendation systems

Research Leadership: Supervising 4 PhD students and more than 20 Master's students
across several projects

Al Research Scientist Mar 2024 - Sep 2024
Giotto.Al — Lausanne (CH), remote

ARC Challenge (AGI) Evaluation Pipeline: Built advanced classifiers for ARC task types
to reduce the solution search space; designed a test-time-training and candidate-filtering
pipeline for abstract reasoning; team won gold medal in 2024 Kaggle ARC Prize

NCCR Automation Fellow Jan 2022 - Mar 2024
Swiss National Science Foundation (SNSF) — CH

Al Evaluation: Developed first systematic taxonomy of feedback loop types in ML sys-

tems and their formal relation to algorithmic biases, with implications across labor-market

decision-making, content moderation, and credit scoring

Fairness Auditing: Led 216’000 CHF SNSF project on algorithmic fairness in recommender
systems and resource allocation problems (Nature Communications, 20217)

Algorithmic Fidelity: Pioneered LLM-based approaches for modeling and auditing human

behavior in social systems

Doctoral Researcher Jan 2016 - Apr 2021
ETH Zurich — Automatic Control Lab — Zurich (CH)

Inverse Optimization: Developed game-theoretic framework to infer agent objectives from
large-scale behavioral observations; proved convexity guarantees enabling tractable re-
covery at network scale (Nature Communications, 2079)

Multi-agent Systems: Mathematical modeling of strategic interaction dynamics in di-
rected social networks

Software Engineer and Research Consultant Sep 2012 - Dec 2015
Ascomp AG — Zurich (CH)

R&D: Development of production-grade Computational Fluid-dynamics (CFD) solutions
DevOps: Full-stack software development, HPC pipelines, unit testing, CI/CD

SNSF Grants: 662’000 CHF in competitive
funding for Responsible Al research

Nature Communications: Top 50 most-read
Physics article (2019)

EDUCATION

Ph.D., ETH Zurich Jan 2016 - Apr 2021
Automatic Control Laboratory

M.Sc., EPF Lausanne Sep 2011 - Apr 2013
Computational Science and Engineering

B.Sc., Politecnico di Torino Sep 2007 - Oct 2010
Mathematical Engineering, cum Laude

SKILLS

Languages & Frameworks: Python — C/C++ — Py-
Torch —Hugging Face — Transformers — scikit-learn
LLM Engineering: Fine-tuning (LoRA, PEFT) — Evalu-
ation pipelines — Automated decision-making audits
— Agentic systems — RAG

Software Engineering: HPC — CI/CD — Git — Docker
Methods: Optimization — Control Theory — Game
Theory — Statistical Inference — NLP
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GRANTS

SNSF Fellowship, “A Cross-National Study to Promote Democratic Dialogue on Social Media Using Generative
Artificial Intelligence,” CHF 230,552 (2025-2027). Role: Lead Researcher.

SNSF Fellowship (NCCR Automation, Phase Il), “Definitions of Fairness in Control,” CHF 216,000 (2025-2027).
Role: Funding acquisition.

SNSF Fellowship (NCCR Automation, Phase 1), “Ethical Auditing of Control Systems Methods,” CHF 216,000 (2022-
2023). Role: Funding acquisition, Lead Researcher.
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