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Education
ETH Zurich Graduation within next 6 to 12 months
PhD Student, Distributed Computing Group (DISCO)

• I focus on building better graph learning architectures and teaching neural networks toreason properly. More broadly, I am interested in how we can achieve generalization,particularly in extrapolation settings using reasoning and computation depth.
• Advisor: Prof. Dr. Roger Wattenhofer

ETH Zurich September 2021
MSc in Computer Science (Grade: 5.75/6, graduated with distinction)

• Thesis: Labeling Schemes for Reachability in Directed Graphs
BSc in Computer Science (Grade: 5.46/6) September 2020

• Thesis: A Speed Accurate Continuous Attractor Neural Network Modelof Head Direction Cells, supervised by Prof. Dr. Angelika Steger
Hong Kong University of Science and Technology Fall 2018
Exchange Programme in Computer Science (GPA: 3.94/4, Dean’s List)

Experience
NEC Laboratories Europe Heidelberg, Germany
Research Internship, Intelligent Software Systems Group November 2024 – April 2025

• Hosted by Dr. Federico Errica. Research on long-range interactions in graph neural networks.
ETH Zurich Zurich, Switzerland
Teaching Since March 2022

• Responsible for planning, preparation, and execution of lectures and exams, e.g. Hands-on Deep Learning andPrinciples of Distributed Computing.
• Supervised 30+ student projects
• Reviewed papers for NeurIPS, ICLR, ICML, WSDM, ECML, FC, and PODC, amongst others.

Selected Works
• N-vium: Mixture-of-Exits Transformer for Accelerated Exact Generation.We extend standard transformers to directly learn a mixture of distributions, where sampling remains exact so tokenslearn to use depth adaptively. Because tokens can commit early, we can parallelize the remaining computation withlater tokens, achieving up to 57.9% speedup at 1.5B scale with no perplexity cost.
• From Message-Passing to Linearized Graph Sequence Models.We show how to decouple information propagation and processing depth in graph neural networks (GNNs). Thisallows us to recast key architectural graph learning aspects into the design of the input sequence.
• LRIM: A Physics-Based Benchmark for Provably Evaluating Long-Range Capabilities in Graph Learning. ICLR 2026.We introduce a provable long-range graph benchmark based on physics simulations, which we theoretically andempirically analyse across common message-passing and graph transformer architectures.
• Abstract Visual Reasoning Enabled by Language. NVVLR @ CVPR 2023.First to showcase that LLMs can be applied on the ARC-AGI benchmark to solve abstract visual reasoning problems byusing language structure.

May 20, 2026 1 / 3

mailto:jmathys@ethz.ch
https://joelmathys.com
https://www.linkedin.com/in/joelmathys


Research Interests
• What are the boundaries of machine learning architectures? I investigate the limits of graph learning architectures,what makes certain tasks fundamentally hard, and how architectural choices shape what and how well models canlearn.
• How can we teach models to generalize? Classical algorithms generalize well but are hard to design or even learn,while machine learning models learn easily but often fail to generalize. I aim to explore the intersection through neuralreasoning: how we can incentivize it, and leverage more computation to generalize to much larger and more complexinstances beyond the training distribution.
• How can we capture and quantify long-range interactions? I am interested in methods that go beyond local-onlyinformation to mimic reasoning or real-world systems that require long-range interactions. I try to quantify progresstowards this by designing appropriate benchmarks and proposing architectures.

Skills
• Experienced in Deep Learning: Transformer Architectures, Geometric Deep Learning, Message-Passing, modernState-Space Models, Graph Neural Networks
• Projects involving Large Language Models, Discrete Diffusion, Structural Biological Data, Simulation and Synthetic Dataand Analysis Evaluation with Large Datasets
• Programming: Python (PyTorch), C++, Bash, LATEX, Git, HPC (Slurm)
• Languages: German (native), English (fluent), French (basic)
Extracurricular
Swiss Olympiad in Informatics (SOI) 2014 – 2022
Participant, Organizer, Deputy Leader

• Participated in SOI from 2014 to 2016. Represented Switzerland at CEOI 2015 (Brno, CZ) and IOI 2016 (Kazan, RU).
• Active member of the organizing team, preparing competitions and camps and teaching high school students.Deputy Leader of the Swiss Delegation for IOI 2018 (Tsukuba, JPN).

Personal Interests
Badminton · Reading · Cooking · Competitive Programming · Ultimate Frisbee
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Aleksander Lorenc, Frédéric Berdoz, Joël Mathys, and Roger Wattenhofer. N-vium: Mixture-of-exits transformerfor accelerated exact generation. May 2026. URL https://arxiv.org/abs/2605.13190. Preprint,arXiv:2605.13190.
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Julian Minder, Florian Grötschla, Joël Mathys, and Roger Wattenhofer. SALSA-CLRS: A sparse and scalablebenchmark for algorithmic reasoning. In The Second Learning on Graphs Conference, 2023. URLhttps://openreview.net/forum?id=PRapGjDGFQ.
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