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Project overview
Relative survival analysis is a major statistical framework used in population-based cancer stud-
ies when the exact cause of death is unavailable. It is routinely employed by cancer registries
and public health institutions worldwide, including the FRANCIM network, EUROCARE, and
CONCORD programs.

Classical relative survival methods model the observed lifetime as the minimum of an excess
mortality component and a population mortality component. While mathematically convenient,
this framework relies on a latent quantity — the excess survival time — whose interpretation
remains difficult for practitioners.

The project proposes a new paradigm based on the notion of lost lifetime due to disease. Instead
of focusing on a hypothetical excess survival time, we model directly the number of years lost
because of cancer. This quantity is proper, interpretable, and directly relevant for public health
decision-making.

The project combines modern methods from:

• survival analysis and relative survival methodology,

• statistical inverse problems and deconvolution,

• computational approaches in statistics.

The successful candidate will join the Survival Analysis group of SESSTIM and contribute to
the development of novel statistical methodology, open-source software, and applications to
large-scale cancer registry data.

This project builds upon recent advances in relative survival analysis, excess hazard modelling,
and the study of life years lost due to disease (Pohar Perme, Stare, and Est‘eve 2012; Eletti
et al. 2022; Kipourou et al. 2022; Andersen 2017; Comte, Samson, and Stirnemann 2018).

Research objectives
The PhD student will primarily contribute to the methodological developments of the project.
Key activities will include the development of nonparametric modeling of the lost lifetime,
then regression models for the hazard of the lost lifetime distribution, maximum likelihood
estimation under latent deconvolutional structures, and the study of asymptotic properties of
the proposed estimators. The candidate will also contribute to the construction of hypothesis
tests for comparing lost lifetime distributions, conduct extensive simulation studies, and develop
open-source software. Finally, applications to real-world cancer registry datasets will be an
important component of the work.
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Research environment
The PhD student will be hosted at SESSTIM (Sciences Économiques et Sociales de la Santé &
Traitement de l’Information Médicale), a multidisciplinary public health research unit jointly
affiliated with Aix-Marseille University, INSERM and IRD. The thesis will be jointly supervised
by Dr. Oskar Laverny and Prof. Roch Giorgi.

The student will benefit from collaborations with biostatisticians, epidemiologists and cancer
registries involved in international relative survival research networks.

Candidate profile
Applicants should hold (or be about to obtain) a Master’s degree in mathematics, applied
mathematics, statistics, biostatistics, or a closely related discipline. The following skills are
particularly appreciated:

• probability theory and mathematical statistics,

• survival analysis and stochastic processes,

• statistical learning or optimization,

• programming skills in R, Julia, Python or similar languages,

Candidates must be able to read, write and communicate in academic English.

Application procedure
Applications and informal inquiries should be sent to oskar.laverny@univ-amu.fr with a
[thesis2026] tag in their subject. A full application should include a curriculum vitae, aca-
demic transcripts, potential recomendation letters or contact information for referees, together
with any research project report, master’s thesis, publication, preprint, or any document illus-
trating previous research experience.

Review of applications will begin immediately and continue until the position is filled.
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