Transformer-based foundation Models for tabular
data: handling data with arbitrary dimensions

December 5, 2025

General information
e Length of the internship: up to 6 months
e Start date: flexible in 2026
e Place: Inria Grenoble - Rhone-Alpes
e Advisors: Michael Arbel and David Salinas

e The internship can be extended to a PhD depending on the results and
the candidate’s interest

The internship will be held at Inria Grenoble within the Thoth team under the
supervision of Michael Arbel (Research Scientist at Thoth) and David Salinas
(ELLIS institute Tubingen and University of Freiburg). The student will have
access to local computational resources as well as national ones (Jean-Zay) sub-
ject to approval. The student will join a dynamic, collaborative environment,
surrounded by highly motivated peers and mentors who love tackling ambitious
challenges together.

Project summary. Tabular and Time-series foundational models have be-
come very popular due to their high accuracy relying solely on In-Context
Learning (ICL) [1, 2]. However, one still requires training one model per ”modal-
ity”, e.g., one model for regression, one model for classification (although recent
work showed that it is possible to reuse the TabPFN regression checkpoint for
time-series [3]).

One reason for this limitation is that models use a parametric projection to
obtain predictions. This parametric projection has intrinsic limitations, forcing
one to learn a model that can predict only up to the maximum dimension seen
during training; it also requires padding. Two exceptions are recent works which
instead propose to learn a model with an equivariant architecture, with either
a non-parametric approach [4] or an equivariant architecture [5].

We propose to build on this work and to train a single foundational model
able to do high-dimensional classification and regression. We will leverage previ-
ous work using non-parametric approaches to search for an efficient architecture


https://scholar.google.fr/citations?user=NsOqVtkAAAAJ
https://scholar.google.fr/citations?user=D0WjJlsAAAAJ

and aim at having a single model able to perform well on TabArena [6]. If time
permits, we will look into multivariate extensions, e.g., predicting joint distri-
butions instead of marginals as done in time-series forecasting with equivariant
parametrization [7] or diffusion processes [8]. We will also look into applications
in tabular and time-series predictions.

Skills Technical skills:

e Strong coding ability and enthusiasm for building & running experiments
at scale.

e Solid hands-on experience in deep learning (especially transformers, in-
context-learning)

e Practical experience with PyTorch or JAX.
Soft skills:

e Strong intellectual curiosity. Eager to read papers, explore state-of-
the-art ideas, and translate them into practical advances.

e Experimentation spirit. Thrives in the cycle of try, observe, learn and
improve, embracing setbacks as essential steps toward breakthroughs.

e Ownership & scientific rigor. A methodical problem-solver who can
track down unexpected behaviors in models or training pipelines and de-
sign clear experiments to resolve them.

Applications timeline. Applications must be sent to:

Michael Arbel (michael.arbel@inria.fr).

e Application window from 1st December to December 20th: (CV + Grades
from Bachelor to Master).

e Interviews from December 22th to January 16th.

A second round might be organized if the position is not filled.
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