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PhD Position in Machine Learning and Statistics
Differentiable Calibration Losses for Multi-Class Machine Learning Models

Research Institute: ISBA (Institute of Statistics, Biostatistics and Actuarial Science) which is a
part of Louvain Institute of Data Analytics and Modeling in Economics and Statistics (LIDAM).
Supervisor: Prof. Olivier Caelen.

Contract: Full-time doctoral fellowship, initially funded for 15 months through the UCLouvain
FSR Projects scheme. The fellowship is intended to support the first stage of a longer PhD
trajectory. Continuation beyond the initial funded period will depend on scientific progress,
evaluation, external doctoral funding applications.

Start of contract: October 2026

Campus: Louvain-la-Neuve, Belgium.

Scientific fields: Deep learning, statistics, trustworthy Al.

Proposed PhD topic:

We are seeking a motivated PhD candidate to work on a doctoral project at the intersection of
machine learning, statistics, and reliable artificial intelligence.

Modern classification models, especially deep neural networks, often output probability
scores. These scores are commonly interpreted as confidence levels. For example, if a model
assigns a probability of 70% to a class, one would expect the prediction to be correct
approximately 70% of the time. A model satisfying this property is said to be well calibrated.

In practice, high predictive accuracy does not guarantee good calibration. Many modern
classifiers are accurate but overconfident or underconfident. This is problematic when
probability scores are used to support decisions, risk assessment, medical prediction, fraud
detection, ranking systems, or any setting where the reliability of the predicted probabilities
matters.

The objective of this PhD project is to develop differentiable calibration losses for multi-class
machine learning models. The goal is to move beyond post-hoc calibration methods and design
calibration criteria that can be directly incorporated into the training of neural networks.

Requirements:
e Master’s degree in computer science, mathematics, statistics, data science or similar.
e Solid knowledge of machine learning techniques.
e Good Python programming skills.
e Fluency in English; knowledge of French is an asset but not mandatory.

LOUVAIN-LA-NEUVE | BRUXELLES WOLUWE | MONS | TOURNAI | BRUXELLES SAINT-GILLES | CHARLEROI
Voie du Roman Pays, 20 - 1348 Louvain-la-Neuve, Belgique
Tél. +32 (0)10 47 43 14 - fax +32 (0)10 47 30 32 - info-stat-actu@uclouvain.be - https://www.uclouvain.be/en/research-institutes/lidam/isba



We offer:

The selected candidate will join ISBA/LIDAM at UCLouvain in a research environment
combining statistics, machine learning, data analysis, and applied modeling.

e A full-time doctoral fellowship initially funded for 15 months through the UCLouvain
FSR Projects scheme;

e A project with both methodological and empirical components;

e A stimulating and collaborative research environment within the renowned Institute of
Statistics, Biostatistics and Actuarial Sciences (ISBA);

e The opportunity for personal growth through, for instance, participation in international
conferences, doctoral courses, and collaboration with researchers in statistics, machine
learning, and trustworthy Al.

Application procedure:
Interested applicants should send a single PDF file to: olivier.caelen@uclouvain.be
with the email subject: PHD CALL — [YOUR LAST NAME]
The application should include:
e adetailed CV

e transcripts for Bachelor’s and Master’s studies

e a motivation letter, maximum 1 page

e the Master’s thesis, a research report, or another writing sample, if available;
e links to code repositories, if available;

e names and contact details of one or two academic references, if possible.

Application deadline: 31 July 2026.

Interviews: shortlisted candidates will be invited for an interview shortly after the first review
of applications.

Expected start: October 2026, subject to administrative validation.
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