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“Technology is neither good nor bad,
nor is it neutral.” Kransberg (1986)’

The research project “fairness of predictive
models: an application to insurance markets”
aims to reflect on the algorithmic fairness of
predictive models, more particularly in the
context of insurance markets.

This project, funded by the SCOR Foundation
for Science, began on October 1st, 2023, led
by Arthur Charpentier, professor at the Uni-
versité du Québec a Montréal (UQAM), for
three years. We publish a newsletter every
six months to provide an overview of recent
activity. For the first time, we are releasing a
version in French Infolettre #3 e¥.

So here we are, halfway
through the project, eigh-
teen months after its launch.
Following the publication of
the book Insurance, Bi-
ases, Discrimination and
Fairness (in English, pre-
sented in Newsletter #2 e®),
activity has slowed down a
bit. As winter set in, the in-
terns left, and we resumed
our daily activities, progress-
ing in the writing of articles
and presenting our work (notably at NeurlPS
and AAAI, page 18). We also organized a very
successful conference in Guanajuato, Mexico
(see page 16), with another one planned for
mid-May, this time in Paris (we will discuss it
on page 21, and in the next newsletter).

Here’s a quick overview of our activities over
the past six months. We revisited com-
petitive insurance markets, addressing is-
sues of fairness (Selection bias in insurance:
why portfolio-specific fairness fails to ex-
tend market-wide), algorithmic collusion (Be-
yond human intervention: algorithmic collu-
sion through multi-agent learning strategies),

See https://freakonometrics.hypotheses.org/

"Melvin Kranzberg is an American historian
who set out six laws of technology in a "Presiden-
tial Address” in the journal Technology and Cul-
ture, which he founded. This is the first law.

interactions with digital players (The insurance
market in the era of digital transitions), The
role of government vs. private sector provision
of insurance, as well as an article in the news-
paper Le Monde, Wildfires in California and
natural disaster insurance). We also examine
approaches related to fairness, with a short ar-
ticle Insurance analytics: prediction, explain-
ability and fairness providing a brief state-of-
the-art review, a dissemination article Moral
maze: ethics and discrimination in machine
learning aimed at actuaries, as well as A com-
ment on the proposed automobile insurance
rating and underwriting supervision guidance
for regulators in Ontario. Let us mention a
more legal article (The existence of gender
bias through the use of algorithms in decision-
making processes in liability and insurance
law) and more mathematical articles, includ-
ing Optimal transport on compositional data
for conterfactuals and Equipy, sequential fair-
ness using optimal transport are presented.

Finally, several articles revisit learning mod-
els: Post-calibration techniques: balancing
calibration and score distribution alignment
gets back on recalibration, Data augmenta-
tion with variational autoencoder for imbal-
anced dataset on the difficulty of predicting
imbalanced data, k-nearest neighbors and k-
means in Gini prametric spaces on handling
outliers, Hoeffding decomposition of black-box
models with dependent inputs on formal chal-
lenges in explainability approaches (when in-
puts are correlated), Functional central limit
theorems for epidemic models with varying in-
fectivity and waning immunity on epidemiology
issues (variable infectivity and waning immu-
nity), and a short article on learning algorithms
and Al in economics (Machine learning and
economics).

In addition to academic publications, maga-
zines such as The Actuary (page 12), Risques
(13-14), The European Actuary or I’Actuariel
from the French Institute of Actuairies (15) re-
view our work related to this project.
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® People involved

After a busy summer hosting several in-
terns (Newsletter #2 e®), two postdoctoral re-
searchers have joined the team (Marouane
ll-Idrissi and Arséne Brice Zotsa Ngoufack,

page 3).

Interns

Arthur Charpentier is participating in the su-
pervision of an internship in France, with Lau-
rence Barry (see Newsletter #2 e®) and the
PARI Chair (“research program on tlfl‘e appre-

hension of risks and uncertainties,” $¢), which
began at the end of March.

Raphaél Dalbarade (alumni:
MSc ENSAE, BSc Univer-
sité Paris Saclay, France)
has started working on game
theory and natural disas-
ters, as well as market dy-
namics in a coverage mech-
anism context, in France,
Ié)nased on “national solidarity,”

4 What happened to them?

Ana Patron Pinerez M (Newsletter #2 ),
who was a MITACS Gilobalink intern last sum-
mer, is completing an MSc on the use of neu-
ral networks to compute the Bayesian Nash
equilibrium in auction games. She is expected
to continue with a PhD afterward. We have
also finalized an article together following her
internship in Montreal, presented by Agathe in
Bruxelles (see page 19), 8

Franklin Feukam Kouhoue [ (Newsletter #2
#», ENSAE alumni), who wrote his MSc the-
sis on “Interpretability of actuarial models in
pricing,” supervised by Arthur Charpentier and
Laurence Barry, received the "Quant Awards”
prize from the Enterprise Risk Management
department of Natixis in Paris, #f8

A thought for the students who have ended
up in Paris, including Florent Crouzet, who
came last summer (Newsletter #2 e®), Suzie
Grondin, who came last winter (Newsletter
#1 e®), Bertille Tierney (student, page 4),
Maxence Colin (student), Agathe Fernandes
Machado (PhD student), and Frangois Hu (for-
mer postdoctoral fellow, Newsletter #1 e¥).

PhD Students

Two PhD students are still involved in the
work, Agathe Fernandes Machado and
Olivier Coté (Newsletter #1 e»). Both suc-
cessfully completed their final doctoral exam
at the end of autumn $8

After attending NeurlPS in Vancouver (see
page 18) in December, Agathe was invited to
Paris by Stéphane Loisel (CNAM, Conser-
vatoire National des Arts et Métiers, France)
and Francois Hu (Milliman, France). She ob-
tained a CRM-CNRS scholarship. She then
traveled to Brussels to present at a conference
(see page 19) and at several other events (see
page 20).
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Postdoctoral fellows

Marouane Il Idrissi (alumni:
PhD Université de Toulouse,
MSc Université de Rennes
and MSc ENSAI, France)
[, joined the team to work
on interpretability for ma-
chine learning, supervised
by Arthur Charpentier and
Marie-Pier Coté (Université
Laval, in Québec)

Marouane defended his thesis, supervised by
Nicolas Bousquet [, Fabrice Gamboa f,
Bertrand looss, and Jean-Michel Loubes
ff, on Development of interpretability
methods in machine learning for the cer-
tification of artificial intelligence related to
critical systems.

Arsene Brice Zotsa Ngo-
ufack (alumni: PhD Uni-
versité d’Aix-Marseille, MSc
Université de Yaoundé in
Cameroon and MSc Univer-
sité Felix Houphouet Boigny,
Abidjan, Ivory Coast) M3,
came to work on contagion
and stochastic processes for
machine learning.

He is supervised by Arthur Charpentier and
Hélene Guérin (UQAM, in Montréal). Brice
defended a thesis on Generalization of epi-
demic models with variable susceptibil-
ity, supervised by Raphael Forien [ and
Etienne Pardoux.

¢~} Others

Other people have been involved in the work
over the past few months.

Emmanuel Flachaire, pro-
fessor at the Aix-Marseille
School of Economics (AMSE,
France), visited for two weeks
in October to work with
Arthur Charpentier, Agathe
Fernandes Machado, and
Ewen Gallic on the estima-
tion of conditional average
treatment effects in causal
inference,

Julien Trufin, professor at
the Université Libre de Brux-
elles (ULB, Belgium), visited
for a week in November as
an external jury member for
Agathe’s intermediate exam.
He will return in the spring [

Beyond the working sessions, Julien Trufin
also gave a talk on the calibration of predic-
tive models as part of one of the inaugural
events of the Seminar on Innovations in Statis-
tics and Data Science, organized by CANSSI
(Canadian Statistical Sciences Institute) 4,
the SSC (Statistical Society of Canada) &,
and StatQAM, the statistics group at UQAM
(of which Arthur is a member).

Francois Hu, former post-
doctoral researcher at the
Université de Montréal un-
der the supervision of Arthur
Charpentier, working on fair-
ness with optimal transport,
returned for a short visit this
fall, for Halloween /A M.

Francois is now a principal Al researcher at
Milliman and teaches the course on fairness
in insurance at the Conservatoire National
des Arts & Métiers (CNAM) in Paris. Agathe
Fernandes Machado visited him in January,
and Arthur Charpentier will present at Mil-
liman’s R&D seminar in May (with Olivier).
Francois will conclude the workshop orga-
nized at SCOR in May, mentioned on page 21.
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Together with Bertille Tierny
(alumni: MSc ESCP Busi-
ness School and MSc EN-
SAE Paris, France), Arthur
and Frangois are working on
“‘in-processing” approaches
to ensure fairness, f.

Finally, Laurence Barry (introduced in
Newsletter #2 e¥), with whom the work contin-
ues, together with Pierre Francois [, CNRS
research director, led the renewal of the PARI
Chair ¥ (research program on risk and uncer-
tainty assessment), under the auspices of the
Louis Bachelier Institute, in partnership with
ENSAE / CREST and Sciences Po. Arthur
Charpentier is a member of the group #8.

~ Miscellaneous

% Chinese hot pot® and Christmas sweaters.

(from left to right: top, Brice (postdoc), Marouane
(postdoc), Agathe (PhD student), Jean-Francois

2Chinese hot pot is inclusive enough to allow for
all kinds of diets, and everyone feels welcome.

(professor); bottom, Héléne (professor), Ewen
(visiting professor), Tommy (MSc student), Issam
(postdoc) and Dante (postdoc)).

As the majority of the team’s students and
trainees are of foreign origin, we have become
accustomed to organizing an annual outing to
the “cabane a sucres”, in keeping with this
Spring Québec tradition.

(with Brice (postdoc), Marouane (postdoc), Agathe
(doctorante), Hélene (professor), Olivier (PhD)
Ewen (invited professor), Tommy (MSc), Dante
(postdoc), Marie (professor at Heriot-Watt, Edim-
bourg), and some “plus one”)

Maple sugar season, spring harvest of sugar
bushes marks the end of winter, and becomes
a pretext for festivities and celebrations for vis-
itors to the sugar shacks.
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E Recent work

In these newsletters, we mention articles as
soon as they become “pre-print”, available on
ArXiv or SSRN. Most are then sent to interna-
tional peer-reviewed journals for publication.
Some of the articles featured in (Newsletter #1
e and #2 #») have been published this Winter.
Other articles, later called “dissemination” ar-
ticles, are more for the general public. Profes-
sional’ articles and reports are notes written
for regulatory authorities or professional asso-
ciations.

o Publications

Optimal Vaccination Policy
to Prevent Endemicity: a
Stochastic Model, by Félix
Foutel-Rodier, Hélene Guérin
and Arthur Charpentier, was
published in the Journal of
Mathematical Biology,

IS doi:10.1007/s00285-024-02171-z,

Mitigating Discrimination in
Insurance with Wasserstein
Barycenters, by Arthur Charp-
entier, Francois Hu and Philipp
Ratz, was published in Ma-
chine Learning and Principles
and Practice of Knowledge Dis-
covery in Databases,

IS doi:10.1007/978-3-031-74630-7_11,

Journal of Risk
and Insurance

A fair price to pay: exploiting
causal graphs for fairness
in insurance, by Olivier Coté,
Marie-Pier Co6té and Arthur
Charpentier, was published in
the Journal of Risk and Insur-
ance,

WILEY ARIA

B doi:10.1111/jori.12503,

Artificial intelligence and
personalization of insur-
ance: Failure or delayed
ignition?, by Arthur Charp-
entier and Xavier Vamparys
was published in Big Data &
Society,

B doi:10.1177/20539517241291817,

The article was mentioned in the Newsletter
#1 e, while Arthur was invited to discuss it on
Twitch, in French, au pied de la lettre, for the
Lettre de I’Assurance, @.

Arthur Charpentier also published some ar-
ticles in Risques, the quartely magazine of
France Assureurs e® page 13 and page 14.

Beyond human intervention:
algorithmic collusion through
multi-agent learning strategies

by Suzie Grondin (intern in the Summer and
Fall 2023, Newsletter #1 e®), Arthur Charp-
entier and Philipp Ratz (former PhD student),
IS doi:10.48550/arXiv.2501.16935

66 Collusion is a phenomenon often asso-
ciated with human actions, and raises con-
cerns about its potential presence in algo-
rithmic decision-making. This study shows
that algorithmic behaviors often attributed
to collusion may in fact stem from opti-
mization strategies. However, some algo-
rithms use adversarial learning to manip-
ulate competitors in order to set collusive
prices. The literature has drawn divergent
conclusions on this subject. This article
aims to clarify these results.
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A preliminary version of this work was pre-
sented by Arthur Charpentier at the Opti-
mization Days last Spring (organized at HEC
Montréal &#) Newsletter #2 e¥.

The role of government vs. private
sector provision of insurance

by Arthur Charpentier, published in
the Journal of Risk and Insurance
B5  doi:10.1111/jori.12497. This short ar-
ticle was an introduction to a special issue of
the journal, e¥.

66 This special issue explores the evolv-
ing role of government versus private sec-
tor involvement in insurance markets, fo-
cusing on how market failures, such as
aaverse selection and moral hazard, jus-
tify government intervention in risk man-
agement. The issue presents three ar-
ticles that address both challenges and
opportunities in insurance provision: the
efficiency of institutions managing inter-
dependent risks, the dynamics between
moral hazard and insurer effort in disability
insurance, and the impacts of subsidized
flood insurance on real estate markets. To-
gether, these studies highlight the complex
interactions between public and private in-
surance solutions and suggest pathways
for improving efficiency, fairness, and re-
silience in insurance markets.

Arthur was the editor of the Journalof Risk
and Insurance

special issue, where three ar-
ticles were finally published,
Koning & van Lent (2024) on
disability insurance, Lee, Gar-
barino & Guin (2024) on floods
and Seog (2024) on interde-
pendancies.

Selection bias in insurance: why
portfolio-specific fairness fails to
extend market-wide

by Olivier C6té, Marie-Pier C6té (professor
at Université Laval) and Arthur Charpentier,
SSRN: 5018749

&E In insurance, the scope of fairness is
the entire insured population, not solely an
insurer’s clients. However, each insurance
company’s portfolio represents a skewed
subsample. Models fit to these selection-
biased data do not generalize well for the
broader population of insureds. Two bi-
ases stem from portfolio composition: rep-
resentation bias, when large prediction er-
rors are made on individuals from subpop-
ulations infrequently observed, and se-
lection bias, when underwriting and mar-
keting skew the portfolio away from the
insured population. We examine how
portfolio composition affects fair premium
methodologies for mitigating direct and in-
direct discrimination on a protected at-
tribute. We illustrate how unfairness mit-
igation based on a selection-biased port-
folio does not yield a fair market from the
perspective of insureds. Relying on causal
inference and a portfolio composition in-
dicator, we describe the selection mech-
anism and determine conditions under
which each bias affects various fairness-
adjusted premiums. We propose a method
to recover the population-wide fairness-
adjusted premiums from selection-biased
data, by using a (third-party provided)
unbiased estimate of the prohibited at-
tribute distribution. We show that this ap-
proach effectively mitigates selection bias
but leads to overall premiums that are not
balanced. In a limiting case, we show that
portfolio-specific fairness-aware premiums
can lead to a market-wide unawareness
strategy: portfolio composition opens the
back door to proxy discrimination.

This work has been already be presented sev-
eral times, see page 19.
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Equipy, sequential fairness using
optimal transport

by Suzie Grondin, Agathe Fernandes
Machado, Arthur Charpentier, Philipp Ratz
and Francois Hu, I§ ArXiv:2503.09866, il-
lustrating the methodology implemented in
the python package equipy @ to make a
predictor fair (according to a demographic
parity criterion, with respect to one or more
sensitive attributes).

&6 Algorithmic fairness has recently re-
ceived considerable attention due to the
failings of various Al predictive systems,
which have been shown to be unfairly bi-
ased against population subgroups. While
many approaches have been proposed to
mitigate these biases in predictive sys-
tems, they often struggle to provide ac-
curate estimates and transparent correc-
tion mechanisms in the case where mul-
tiple sensitive variables, such as a com-
bination of gender and race, are involved.
This article introduces a new open-source
Python package, EquiPy, which provides
an easy-to-use, model-agnostic toolkit for
efficiently achieving fairness across mul-
tiple sensitive variables. It also offers
comprehensive graphical utilities to enable
the user to interpret the influence of each
sensitive variable in a global context. It
uses theoretical results to break down the
complexities arising from the use of mul-
tiple variables into simpler-to-solve sub-
problems. We demonstrate the ease of
use for mitigation and interpretation on
public data derived from the US Census,
and provide sample code for its use.

This work was based on code used for our
work on Wasserstein barycenters, presented
at the 38th AAAI conference in Vancover
(Newsletter #1 e®). Suzie Grondin was intern
with us, and Agathe just started her PhD. They
both decided to join the project and help us.

This article was presented at the events
WIM (Workshop on Insurance Mathematics),
IDSC’24, and at the Second Workshop on
Fairness and Discrimination in Insurance
(organized in Québec City, Newsletter #2 eP).

Insurance analytics: prediction,
explainability and fairness

by Kjersti Aas (Norwegian Computing Cen-
ter & Norwegian University of Science and
Technology), Arthur Charpentier, Fei Huang
(Newsletter #2 e, University of New South
Wales) and Ronald Richman (Old Mutual In-
sure and University of the Witwatersrand),
ublished in the Annals of Actuarial Science,
§ doi:10.1017/S1748499524000289

&E The expanding application of advanced
analytics in insurance has generated nu-
merous opportunities, such as more accu-
rate predictive modeling powered by Ma-
chine Learning and Artificial Intelligence
(Al) methods, the utilization of novel and
unstructured datasets, and the automation
of key operations. Significant advances
in these areas are being made through
novel applications and adaptations of pre-
dictive modeling techniques for insurance
purposes, while, concurrently, rapid ad-
vances in machine learning methods are
being made outside of the insurance sec-
tor. However, these innovations also bring
substantial challenges, particularly around
the transparency, explanation, and fair-
ness of complex algorithmic models and
the economic and societal impacts of their
adoption in decision-making. As insurance
is a highly regulated industry, models may
be required by regulators to be explain-
able, in order to enable analysis of the ba-
sis for decision making. Due to the societal
importance of insurance, significant atten-
tion is being paid to ensuring that insur-
ance models do not discriminate unfairly.

Arthur was co-editor of the
special issue, in which half a
dozen articles were published,
Campo & Antonio (2024), Jose, _—
Macdonald, Tzougas & Stref-
taris (2024), Lee Jeong (2024), |
Lindholm & Palmquist (2024),
Maillart & Robert (2024), Rich-
man & Wathrich (2024) and
Wu, Chen, Xu, Pan & Zhu
(2024).



  https://doi.org/10.48550/arXiv.2503.09866
https://equilibration.github.io/equipy/
https://freakonometrics.hypotheses.org/files/2024/03/Newsletter_2024_1.pdf
https://freakonometrics.hypotheses.org/files/2024/09/Newsletter_2024_2.pdf
https://freakonometrics.hypotheses.org/files/2024/09/Newsletter_2024_2.pdf
https://doi.org/10.1017/S1748499524000289
https://dx.doi.org/10.1017/S1748499523000283
https://dx.doi.org/10.1017/S17484995240000581
https://dx.doi.org/10.1017/S17484995240000581
https://dx.doi.org/10.1017/S17484995240000581
https://dx.doi.org/10.1017/S1748499523000271
https://dx.doi.org/10.1017/S1748499524000265
https://dx.doi.org/10.1017/S1748499524000241
https://dx.doi.org/10.1017/S174849952400006X
https://dx.doi.org/10.1017/S174849952400006X
https://dx.doi.org/10.1017/S1748499524000277
https://dx.doi.org/10.1017/S1748499524000277

SCOR-UQAM Fairness and Insurance Project, Newsletter #3 2025

Data augmentation with variational
autoencoder for imbalanced dataset

by Samuel Stocksieker (former PhD
student,  Newsletter #2 e»), Denys
Pommeret (professor at the Université
Aix-Marseille) and  Arthur  Charpentier
B doi:10.48550/arXiv.2412.07039 . This
work was presented by Samuel at the 37st In-
ternational Conference on Neural Information
Processing (ICONIP’24) &

&6 Learning from an imbalanced distribu-
tion presents a major challenge in predic-
tive modeling, as it generally leads to a re-
duction in the performance of standard al-
gorithms. Various approaches exist to ad-
dress this issue, but many of them con-
cern classification problems, with a lim-
ited focus on regression. In this paper,
we introduce a novel method aimed at en-
hancing learning on tabular data in the
Imbalanced Regression (IR) framework,
which remains a significant problem. We
propose to use variational autoencoders
(VAE) which are known as a powerful tool
for synthetic data generation, offering an
interesting approach to modeling and cap-
turing latent representations of complex
distributions. However, VAEs can be in-
efficient when dealing with IR. Therefore,
we develop a novel approach for generat-
ing data, combining VAE with a smoothed
bootstrap, specifically designed to address
the challenges of IR. We numerically in-
vestigate the scope of this method by com-
paring it against its competitors on simula-
tions and datasets known for IR.

Post-calibration techniques: balancing
calibration and score distribution
alignment

by Agathe Fernandes Machado, Arthur Char-
pentier, Emmanuel Flachaire, Ewen Gal-
lic and Frangois Hu was published in the
Proccedings of the Workshop on Bayesian
Decision-making and Uncertainty, at the 38th
Conference on Neural Information Process-
ing Systems (NeurlPS 2024), B§ openre-
view:TlyOQuWPUE).

&6 A binary scoring classifier can appear
well-calibrated according to standard cali-
bration metrics, even when the distribution
of scores does not align with the distribu-
tion of the true events. In this paper, we
investigate the impact of post-processing
calibration on the score distribution (some-
times named ‘“recalibration”). Using sim-
ulated data, where the true probability
is known, followed by real-world datasets
with prior knowledge on event distribu-
tions, we compare the performance of an
XGBoost model before and after applying
calibration techniques. The results show
that while applying methods such as Platt
scaling, Beta calibration, or isotonic re-
gression can improve the model’s calibra-
tion, they may also lead to an increase in
the divergence between the score distri-
bution and the underlying event probability
distribution.

See also page 18 for more details.


https://freakonometrics.hypotheses.org/files/2024/09/Newsletter_2024_2.pdf
https://arxiv.org/abs/2412.07039
https://iconip2024.org/programme/
https://foundation.scor.com/funded-projects/workshop-confidence-and-fairness-scientific-foundations-ai-and-risk
https://openreview.net/pdf?id=TIy0QuWPuE
https://openreview.net/pdf?id=TIy0QuWPuE

SCOR-UQAM Fairness and Insurance Project, Newsletter #3 2025

The insurance market in the era of
digital transitions

by Arthur Charpentier and Raphaél Suire,
(professor a I'Université de Nantes en France
i), published by the Society of Actuaries, &,
on identifying relationships between insurers,
Big Tech and insurtechs.

&E The digital revolution has profoundly
transformed market dynamics, particularly
within the insurance sector. This trans-
formation encompasses the infrastructure
and technologies that facilitate information
exchange, the emergence of new busi-
ness practices, and the rise of innova-
tive players capitalizing on these changes
to deliver unique value propositions. Tra-
ditional insurance companies face signifi-
cant challenges and opportunities as they
navigate competition from established Big
Tech firms and agile insurtech startups.
This study examines the disruptive nature
of digital advancements, compelling his-
torical players to confront the innovator’s
dilemma: whether to adapt established
practices or invest in new strategies to
leverage digital opportunities. We highlight
the necessity for insurance actors to re-
think their roles in light of new market en-
trants and the evolving landscape shaped
by Big Tech’s data monetization strategies.
To analyze these dynamics, we propose
a novel framework in the form of a trian-
gle of possibilities, which positions various
market players and elucidates their strate-
gic movements, innovations, and partner-
ships. This framework also aids in identi-
fying competitive advantages and growth
trajectories, ultimately offering scenarios
for the evolution of traditional insurance
players in a data-driven era.

If youd like to apply for an internship,
PhD supervision, or postdoctoral fellow-
ship, please send a short message, with
an academic-style resume, and at least
two names of references, willing to give
feedback and recommendation, with their
emails: & charpentier.arthur@ugam.ca

k-nearest neighbors and k-means in
Gini prametric spaces

by Cassandra Mussard (who worked with
us on an internship last Summer, see
Newsletter #2 e®), Arthur Charpentier, and
Stéphane Mussard i, is now available
B8 doi:10.48550/arXiv.2501.18028.

66 This paper introduces innovative en-
hancements to the k-means and k-nearest
neighbors (KNN) algorithms by leveraging
the concept of Gini prametric spaces. Un-
like traditional distance metrics, Gini pra-
metrics incorporate both value-based and
rank-based measures, offering robustness
to noise and outliers. The paper’s main
contributions include (1) proposing a Gini
prametric that captures rank information
alongside value distances, (2) presenting
a Gini k-means algorithm that is proven
to converge and demonstrates resilience
to noisy data, and (3) introducing a Gini
KNN method that rivals state-of-the-art ap-
proaches like Hassanat's distance in noisy
environments. Experimental evaluations
on 14 datasets from the UCI repository
reveal the superior performance and ef-
ficiency of Gini-based algorithms in clus-
tering and classification tasks. This work
opens new avenues for leveraging rank-
based prametrics in machine learning and
statistical analysis.

Prametric spaces, introduced in Arkhangelskii &
Pontryagin (1990), are topological spaces more
general than metric spaces, requiring neither sym-
metry nor indistinction, nor the validity of the tri-
angle inequality for “distance”. They are en-
dowed with a function d that must satisfy the non-
negativity d(z,y) = 0 and d(z, z) = 0.

Arkhangelskii, A. & Pontryagin, L. (1990). General
Topology I. Springer-Verlag, Berlin
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The existence of gender bias through
the use of algorithms in
decision-making processes in liability
and insurance law

(in French Lexistence de biais de genre par
l'utilisation d’algorithmes dans les processus
décisionnels en droit de la responsabilité et
des assurances by Rodolphe Bigot (Le Mans
University fl) and Arthur Charpentier, as a
chapter of Genre, Algorithmes et Droit, edited
by Sophie Sereno and Emmanuelle Bonifay,
(IBSN: 9782731413304).

&6 7) What are the uses of automation and
learning algorithms using gender-related
data? What is at stake? What are the
risks? - 2) Is the law adapted to com-
bat any gender bias induced by the use
of algorithms? If not, what changes are
needed?

Machine learning and economics

by Arthur Charpentier and Emmanuel
Flachaire (Aix-Marseille Université), published
in the Revue d’Economie Politique. This short
article is an introduction to a special issue of
the journal, B§ doi.:10.3917/redp.346.0801.

GE ... These new datasets now enable
economists to study individual and organi-
zational behavior at unprecedented granu-
larity and scale. They also highlighted the
potential of massive data to uncover pat-
terns and insights that traditional surveys
or experiments might miss, while enabling
real-time analysis. But beyond data, Char-
pentier, Flachaire & Ly (2018), and espe-
cially Agrawal, Gans & Goldfarb (2019),
emphasized the evolution of models, and
more specifically machine learning meth-
ods, which are transforming the way we
analyze, predict and understand economic
phenomena. Their ability to take into ac-
count complex relationships between vari-
ables often leads to the observation that
these methods outperform conventional
econometric methods in terms of predic-
tions ...

Optimal transport on compositional
data for conterfactuals

by Agathe Fernandes-Machado, Ewen Gallic
and Arthur Charpentier, is now available on-
line B8 doi:10.48550/arXiv.2501.15549.

&6 Recently, optimal transport-based ap-
proaches have gained attention for deriv-
ing counterfactuals, e.g., to quantify al-
gorithmic discrimination. However, in the
general multivariate setting, these meth-
ods are often opaque and difficult to
interpret.  To address this, alternative
methodologies have been proposed, us-
ing causal graphs combined with itera-
tive quantile regressions (Plecko & Mein-
shausen (2020)) or sequential transport
(Fernandes Machado et al. (2024)) to ex-
amine fairness at the individual level, of-
ten referred to as “counterfactual fairness.”
Despite these advancements, transporting
categorical variables remains a significant
challenge in practical applications with real
datasets. In this paper, we propose a
novel approach to address this issue. Our
method involves (1) converting categorical
variables into compositional data and (2)
transporting these compositions within the
probabilistic simplex of R?. We demon-
strate the applicability and effectiveness
of this approach through an illustration on
real-world data, and discuss limitations.

Plecko, D., & Meinshausen, N. (2020). Fair data
adaptation with quantile preservation. Journal of
Machine Learning Research, 21, 1—44.

The codes used in the article are made avail-
able for reproducibility

O https://github.com/fer-agathe/transport-s...
including a ggplot @R version of the plots
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Functional central limit theorems for
epidemic models with varying
infectivity and waning immunity

by Arséne Brice Zotsa Ngoufack was pub-
lished in ESAIM: P&S (Probability and Statis-
tics), B§ doi:10.1051/ps/2024015, journal of the
Société de Mathématiques Appliquées et In-
dustrielles (SMAI) and the CNRS, in France.

&€ We study a stochastic, individual-based
epidemic model in which infected individu-
als gradually become susceptible again af-
ter each infection (generalized SIS model).
Epidemic dynamics are described by the
mean infectivity and susceptibility pro-
cesses in the population, as well as by the
number of infected and susceptible/non-
infected individuals. In Forien et al.
(2022), a functional law of large numbers
(FLLN) is proved as the population size
goes to infinity, and asymptotic endemic
behaviors are also studied. In this pa-
per, we prove a functional central limit
theorem (FCLT) for stochastic fluctuations
in epidemic dynamics around the FLLN
limit. The FCLT limit for aggregated infec-
tivity and susceptibility processes is given
by a system of stochastic nonlinear inte-
gral equations driven by a two-dimensional
Gaussian process.

This work was presented at the CIMAT confer-
ence, page 16.

Hoeffding decomposition of black-box
models with dependent inputs

by Marouane |l Idrissi, Nicolas Bousquet
(EDF R&D and Sorbonne Université), Fab-
rice Gamboa (Institut de Mathématiques
de Toulouse), Bertrand looss (EDF
R&D) and Jean-Michel Loubes (INRIA),
B doi:10.48550/arXiv.2310.06567.

GE The additive decomposition of arbi-
trary functions of random elements is
paramount for global sensitivity analysis
and, consequently, for the interpretation
of black-box models. The seminal work
of Hoeffding (1948) characterized the ver-
tices of such a decomposition in the spe-
cial case of mutually independent inputs.
Going beyond the framework of indepen-
dent inputs is an ongoing challenge in the
literature. Existing solutions have so far re-
quired constraining assumptions or suffer
from a lack of interpretability. In this pa-
per, we generalize the Hoeffding decom-
position for dependent inputs under very
flexible conditions. To this end, we pro-
pose a new framework for dealing with de-
pendencies, based on probability theory,
functional analysis and combinatorics. It
allows us to characterize two reasonable
assumptions about the dependence struc-
ture of inputs: non-perfect functional de-
pendence and non-degenerate stochas-
tic dependence. We then show that any
real-valued square-integrable function of
random elements satisfying these two as-
sumptions can be uniquely additively de-
composed, and propose a characteriza-
tion of vertices using oblique projections.
We then introduce and discuss the theo-
retical properties and practical advantages
of sensitivity indices derived from this de-
composition.  Finally, the decomposition
is illustrated analytically on bivariate func-
tions of binary inputs.

Hoeffding, W. (1948). A Class of Statistics with
Asymptotically Normal Distribution. The Annals of
Mathematical Statistics, 19, 293—-325.
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Wildfires in California and natural
disaster insurance

by Arthur Charpentier and Laurence Barry,
was published in the newspaper Le Monde, in
French, in January.

With Laurence Barry, and Molly James [, the
question of natural disasters, in relation to the
fairness of France’s coverage regime (based
on “national solidarity”) had been addressed.
In this short article, Arthur and Laurence draw
a parallel between the situation in California
and that in France.

&E For the past week, California has been
ravaged by devastating wildfires, fueled by
high winds and wooden buildings that ag-
gravate the spread of flames. Thousands
of people have been evacuated. The ag-
ing electrical infrastructure seems to be
one of the main sources of the fires. The
situation is all the more critical as fire-
fighting services are facing severe bud-
get constraints, even forcing them to re-
cruit inmates to intervene in the field. But
these fires also shed a particular light on
the tensions threatening catastrophe in-
surance, and echo discussions currently
taking place at French and European level.

Charpentier, A., Barry, L., & James, M. R. (2022).
Insurance against natural catastrophes: balanc-
ing actuarial fairness and social solidarity. The
Geneva Papers on Risk and Insurance-Issues and
Practice, 47 (1), 50-78.

Le Monde e is a leading French daily news-
paper, founded in 1944, recognized for its rig-
orous coverage of national and international
news. Published in print and digital form, it
targets a varied readership with analyses, sur-

veys and editorials on political, economic, so-
cial and cultural topics.

The article was picked up by the Italian maga-
zine Economy e¥, in Incendi a Los Angeles:
una minaccia per il mercato delle assicu-
razioni e I'’economia della California.

Moral maze: ethics and discrimination
in machine learning

Arthur Charpentier and Marie-Pier C6té wrote
a short article for The Actuary, inspired by the
following definition: “discrimination is the act,
practice, or example of separating or distin-
guishing categorically rather than individually,
according to the dictionary. And this is ex-
actly what actuaries do on a daily basis (see
Schauer (2006)).

&6 The interplay between fairness, dis-
crimination and efficiency in insurance
poses considerable challenges for actu-
aries and regulators. Traditional models
have focused on efficiency, often to the
detriment of ethical fairness, while modern
machine learning methods amplify prob-
lems of bias and opacity. This article ex-
amines key concepts such as actuarial
fairness, demographic parity, counterfac-
tuals, calibration and selection bias, ex-
ploring their implications in the context of
insurance pricing. It also highlights the
philosophical and practical difficulties in-
herent in resolving discrimination, offering
a route to better practice.

The article is freely available on theactuary e.
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“T0 GETBEYONDRACISM,

WEMUST FIRST TAKE

ACCOUNTOF RACE.
THEREISNO OTHER WAY"

“THEWAYTOSTOP
DISCRIMINATION ON
THEBASIS OF RACE IS

TOSTOPDISCRIMINATING
ONTHEBASIS OF

The Actuary is a magazine
published every two months by
the Institute and Faculty of Ac-
tuaries, in the United Kingdom.
The magazine covers news,
features, and analysis on ac-
tuarial topics, including insur-
ance, pensions, investments,
and risk management.

7 Mathematics of Non-Life Insurance

A few years ago, Arthur Charpentier wrote
with Michel Denuit, in French, the textbook
Mathematics of Non-Life Insurance, in two
volumes (& 1 and B 2). Unfortunately, these
popular manuals had been hard to obtain
for some time. A new print run has been
launched, and both volumes will soon be avail-
able in all good bookshops.

-14!4?
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Can extreme risks be diversified?

by Arthur Charpentier, was published in
Risques, 139, initially in French.

&6 In a financial context, diversifying risks
means investing in a variety of assets, sec-
tors, or geographic regions to avoid having
the poor performance of a single invest-
ment significantly affect the overall port-
folio. Diversification allows for risk reduc-
tion, or, in its mathematical formulation,
the reduction of variance. But what hap-
pens when we encounter large risks, infi-
nite variance? Or worse, infinite expecta-
tion?

A version in English is available on Arthur’s
blog e

ETUDES ETDEBATS | ARTHUR CHARPENTIER

Peut-on
diversifier

q-

investir dans une variété d'actifs, secteurs ou régions 5
géographiques pour éviter gue la mauvaise performance

Dans un contexte financier, diversifier les risques signifie

o ! . " p ARTHUR
d'un investissement n‘affecte trop l'ensemble du portefeuille.
La diversification permet de réduire le risque, ou, dans uﬂﬂ:’;{ﬁ:‘amc
sa formulation mathématique, de réduire la variance. Mais A Montréal (UQAM)

que se passe-t-il quand on est en présence de grands risques,
de variance infinie ? Ou pire encore, d'espérance infinie #

Risques extréme
et espérance inﬂnlse’?

Formaliser des grandeurs en lien
avec des quantités aléatolres er
incertaines est un exercice com-
pliqué. Les probabilités, au sens
oit le mot est souvent entendu,
sont définies comme des lmites
de fréquences ohservées par répé-
titions dévénements. La probebilité
davoir 3 en langant un dé est¥
caren langant un dé un million de
fols', un milliard de fols, la proba-
bilité sera aussi proche qu'on veut
deVs. Clest ce que dit la loi des
grands nombres, dans sa version la
plus faible. Dire que la probabilité

An online version in English is now available

quil pleuvra avjourdhui est de Y
et totalement diffésent, car Cest
un événement unigque. §i je me
fals temper par une averse
aujourdhul, cela ne permettra
aucunement de dire que la proba-
bilité 'était pas, a prior, de Y, et
que le modéle météorologique sest
trompé. Tout ¢a pour sappeler que:
lorsquon fait de la modélisation,
onva essaper dimaginer les valeurs.
petites dévénements rares, et quil

trés difficile

les risques sont de varlance ou
despérance infinie. Or la notien
despérance infinie est & la fols
étrange, et probablement contre-
intultive®. St on considére une
variable aléatoire X positive
{pour simplifier), et si on note
S(x)=P{X>x)la fonction de survie,
et () Ia densité (comespondant 4
Topposée de la dérvée de ), on
peur mantrer que la moyenne
empirique dun million ou dun

liasd & de cette variable

de les valider.

Et quand en modélise les grands
rlsques, les trés grands risques, |1
niest pas rare davancer idée que

va sapprocher autant qu'on veut
dune grandeur appelée lespérance
mathématigue

ELX) = fS(x)dx= [ xf(x)ix

Rien de bien étonnant lcl: clest

encore la Iol des grands nombres,
énoncée dis 1713 par Jacoh Bernoulli
(le «golden theorem » de Raper
(2018)) et surout Plerre-Simon
Laplace, en 1814 A condition
tourefoss que cette intégrale soit
finle. Ce qui nlest pas garantl. Par
exemple, Ia lol de Pareto dindice
a vérifie S(x)=P(X>x)=x". Dés
1925, Karl-Gustaf Hagstroem avait
naté que cette bod sernblalt partcu-
librement adaptée 4 la modélisation
des grands risques, et donc en
téassurance” EX pour une varizble
qui sult une loi de Pareto dindice 1,
son espdrance est, mathématigue-
ment, infine.

at nonlifemaths.github.io . »

Risques | sepembrezom | nug
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How to go beyond the coldness of
numbers and take action?

by Arthur Charpentier and Nicolas Marescaux
(Assistant director, Macif, ), published in
Risques, 140, in French.

&E Today, our modern life relies largely on
numbers. They guide most collective de-
cisions and many individual choices. For
Lord Kelvin, “If you cannot measure it
you cannot improve it.” In other words, to
make a good decision, you must first mea-
sure well. But is that enough? IPCC re-
ports have been compiling data and fig-
ures for decades, announcing a short-term
catastrophe. And yet, nothing happens.
“The modern man scorns imagination,” (“le
moderne dédaigne d’'imaginer”) stated the
French poet Stéphane Mallarmé in 1897.
Isn’t it this subjectivity of our imagination
that could save us?

A version in English is available on Arthur’s
blog e

Discounting the future?

by Beéatrice Cherrier (CNRS researcher at
ENSAE-Institut Polytechnique, fll) and Arthur
Charpentier, published in Risques, 141. Find
an English version on Arthur’s blog e

&6 The first lessons in insurance and fi-
nancial mathematics address discounting
and the value of time, borrowing Chris-
tian Gollier's expression, because insur-
ers must account for this temporal aspect
in medium-term annuity calculations. But
do these discounting calculations, used
for centuries to reflect individual decisions
(of policyholders, investors, companies),
still make sense when used to guide pub-
lic policy decisions with long-term conse-
quences, like climate policies? When Ken-
neth Arrow joined the IPCC team in 1993,
he expressed this concern to the coordi-
nator of certain chapters: discounting in
climate economics is as necessary as it is
controversial.
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A comment on the proposed
automobile insurance rating and
underwriting supervision guidance

Arthur Charpentier, Marie-Pier Co6té, Olivier
Cété and Agathe Fernandes Machado wrote
a short note to the Financial Services Regula-
tory Authority of Ontario (FSRA) on their “Pro-
posed Automobile Insurance Rating and Un-
derwriting Supervision Guidance” e

&6 The principles of “No unfair discrimina-
tion”, “No unfair bias” and “No proxies” are
at the heart of the FCO fairness objectives.
However, their definitions seem to overlap
and lack clarity on how they differ in pur-
pose and application. Fairness is com-
plex, with persistent ambiguity and prac-
tical challenges. Practitioners often hesi-
tate to act due to a limited understanding
of what is really important in these con-
cepts. We recommend refining these three
principles to reduce overlap, clarify key as-
pects and define the distinct role of each
principle. (---) The FCO tests mentioned
seem to focus on population-level metrics,
which may overlook the minority-centric
nature of fairness. Even when sensitive at-
tributes are clearly defined and observed
in the data, fairness requires protecting
the most vulnerable subpopulations within
these groups — often minorities among
minorities. Practitioners need tests that
target what'’s really important, are easy
to interpret, directly applicable and clearly
aligned with the FCO'’s broader fairness
principles.

As mentioned below (with the presentation for
the Financial Conduct Authority, FCA, London,
UK, in November, page 18), we are now striv-
ing to provide more and more advice to regu-
lators, on the context of fairness and discrimi-
nation issues, in insurance markets [.

Interviews

* Arthur Charpentier gave an interview, “Actu-
arial ethics and the future of the profession”
to Jennifer Baker, for The European Actu-
ary, volume 40, E2

&6 ... In Europe everything is done for the
good of consumers. But sometimes being
good for consumers in insurance is to go
against the common good. It's not possi-
ble to say to policyholders ‘it will be good
for you” because usually if it's good for you,
it will be bad for someone else. We have
this problem in insurance, which is sort of
a zero sum game...

The European Actuary % was founded in
2010 as a collaboration of the Faculty of Actu-
aries (Great Britain), Actuarieel Genootschap
& Actuarieel Instituut (Netherlands), Institut
des Actuaires (France) and Deutsche Aktu-
arvereinigung (Germany).
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Since 2016 the magazine is published by the
Actuarial Association of Europe (AAE).

* Parts of the previous interviews were used
in an article published in Euractiv, “Eu-
rope’s green future needs more private in-
vestment, urgently”, by Jennifer Baker, e

&E ... Fortunately, the financial sector, in-
cluding private fairness and venture cap-
ital, is increasingly recognizing the im-
portance of climate-related investments.
Many firms are now integrating environ-
mental factors into their investment de-
cisions and risk management processes.
This shift is driven by both the need to
mitigate climate risks and the opportu-
nities presented by the transition to a
greener economy, explained risk expert
Arthur Charpentier, fellow of the French In-
stitute of Actuaries...

* Arthur Charpentier was interviewed on the
subject of Financial Data Access (FIDA) reg-
ulation, in Europe, which served as the ba-
sis for the article “Open finance: Big bang
announced in insurance” by Séverine
Leboucher, and published in L'Actuariel e,

L'Actuariel e® is published by the Société des
Actuaires, in France, since 2011.

&E The debate is being framed in a devious
way, by making people believe that they
will benefit from more personalized prod-
ucts, without remembering that insurance
is often a zero-sum game, and that if some
people pay less, it means that others pay
more,” says Arthur Charpentier, professor
at the Universitée du Québec a Montréal
and Fellow actuary.

* An article of the magazine Urbania, in
Québec, mentioned recent work by Arthur
Charpentier on predictive markets E.

2025

B Conference Organization

Montréal - Guanajuato Workshop on
Probability and Machine Learning

photo credit: Yuko Nishikawa.

Yuko Nishikawa is a Brooklyn-based mul-
tidisciplinary Japanese artist and de-
signer, known for her organic, dreamlike
works. She grew up in the seaside town
of Chigasaki, south of Tokyo. Thanks to
Yuko for allowing us to use a photo of one
of her works for the workshop.

probabilitymachinelearning.eventos.cimat.mx

with Arturo Jaramillo Gil (CIMAT), Sarai
Hernandez-Torres (UNAM), Emilien Joly
(CIMAT), Sandra Palau (UNAM), Courtney
Paquette (McGill), Elliot Paquette (McGill),
José Luis Pérez (CIMAT), James Melbourne
(CIMAT) and Jean-Francois Renaud (UQAM).
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Arséne Brice Zotsa Ngoufack and Marouane
[I-Idrissi were invited to present recent work.

The Centro de Investigacion en Matema-
ticas (CIMAT), located in Guanajuato, Mex-
ico, is a leading research institution specializ-
ing in mathematics, statistics, and computer
science. As part of Mexico’s National Sys-
tem of Public Research Centers (CONACYT),
CIMAT excels in both theoretical and applied
research, fostering innovation and addressing
complex real-world problems. This dynamic
academic environment supports advanced
studies, offering master’s and doctoral pro-
grams while promoting interdisciplinary collab-
oration. Situated in the picturesque city of
Guanajuato, a UNESCO World Heritage site,
CIMAT attracts researchers and students from
around the world, making significant contribu-
tions to scientific and technological advance-
ments in Mexico and beyond.

The first objective of the workshop was to
bring together researchers and academics
from Québec and Mexico in the fields of
probability theory and machine learning. By
emphasizing both theoretical foundations and
practical applications, the conference show-
cased research conducted by speakers rep-
resenting various career stages in academia.
This facilitated the exchange of ideas and
opened opportunities for new collaborations.

The second objective was to encourage and
promote student mobility between Mexico and
Québec. The workshop included short pre-
sentations by master’s students, PhD candi-
dates, and postdoctoral researchers, provid-
ing them with the opportunity to present their
work and engage with different researchers.
This allowed them to expand their academic
network and could open future mobility oppor-
tunities for them.

In this regard, Dante Mata Lépez [ (alumni:
BSc UNAM, MSc University of Bath, PhD
CIMAT Guanajuato) is currently sharing an of-
fice with the team, as a postdoctoral fellow.
This summer, two interns will be joining the
team: Allison Lara Nieva [, from the Univer-
sidad Nacional Autdbnoma de México (Agathe
Fernandes Machado will be involved in the su-
pervision) and Fabian Dominguez Lépez [,
from the Universidad de Guanajuato, working
with Hélene Guérin (Arsene Brice Zotsa Ngo-
ufack will be involved in the supervision).
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(& Conference Presentations

We have participated in several conferences
and seminars over the past six months.
In particular, this winter, Agathe Fernandes
Machado attended the NeurlPS (Neural In-
formation Processing Systems) conference in
Vancouver and the AAAI (Association for the
Advancement of Artificial Intelligence) confer-
ence in Philadelphia, which are among the top
conferences in computer science (according
to Google Scholar e®). Both conferences are
rated A* according to the CORE ranking e®.

[ NeurlPS, Vancouver, Canada

Mid-December, Agathe Fernandes Machado
presented Post-Calibration Techniques: Bal-
ancing Calibration and Score Distribution
Alignment, at the Neural Information Process-
ing Systems conference (commonly known as
NeurlIPS), during the workshop on Bayesian
Decision-making and Uncertainty, in Van-

AAW

couver, Canada .

Post-Calibration Techniques:
Balancing Calibration and Score Distribution Alignment

Agathe FERNANDES MACHA r CHARPENTIER , Emmanuel

. — France
MOTIVATION SIMULATIONS
L €y - (o1 we
ool i to pred x

rangois HU

amUis, | Rume i Milliman

AAAI, Philadelphie, United States of
American

In February, Agathe participated in the 39th
annual conference of the Association for
the Advancement of Artificial Intelligence
(AAAI) &, in Philadelphia (Pennsylvania), to
present a paper co-authored with Arthur Char-
pentier and Ewen Gallic, Sequential Condi-
tional Transport on Probabilistic Graphs for In-
terpretable Counterfactual Fairness (featured
in Newsletter #2 e¥).

ial Conditi

Fairness

i seor obvia -]

O https://fer-agathe.github.io/sequential_trans...

A detailed notebook with R code is available,
containing simulated examples as well as an
application to the adult dataset, Q.

Last year, Francois Hu attended the
38th Conference in Vancouver, Canada, to
present some work on Wasserstein barycen-
ters (Newsletter #1 eP).

Financial Conduct Authority (FCA)
Seminar, London, United Kingdom

Early November, Arthur Charpentier was in-
vited to give a talk titled Demystify fairness
and discrimination in insurance, and avoid
some pitfalls, at the seminar of the Financial
Conduct Authority (FCA) in London, United
Kingdom.
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66 What is unique in the field of insur-
ance is that even statistical discrimination,
which by definition is devoid of malicious
intent, poses significant challenges. On
one hand, policymakers would like insur-
ers to treat their insured fairly, without dis-
crimination based on race, gender, age, or
other characteristics, even if it may make
sense (statistically) to discriminate (indli-
rectly). On the other hand, at the heart of
actuaries’ activities lies discrimination be-
tween at-risk and non-at-risk insured in-
dividuals. And this risk is often statisti-
cally correlated with sensitive characteris-
tics that regulations would like to prohibit
insurers from considering. The analysis of
possible discriminations in decision rules,
whether human or algorithmic, is an old
subject. Most concepts date back at least
to the 1950s, but recent developments in
artificial intelligence have brought these
questions to the forefront. Big data fa-
cilitates statistical or proxy discrimination,
and black-box algorithms do not aid under-
standing.

Actuarial and Financial Mathematics
Conference, Bruxelles, Belgium

Marie-Pier Co6té presented the paper Selec-
tion bias in insurance: why portfolio-specific
fairness fails to extend market-wide (page 6)
at the Actuarial and Financial Mathemat-
ics Conference: Interplay between Finance
and Insurance, held in Brussels, Belgium
&:. Agathe Fernandes Machado also attended
the conference and presented Predicting Un-
observed Multi-Class Sensitive Attributes: En-
hancing Calibration with Nested Dichotomies
for Fairness. The article will be available soon.

(from left to right, Marie-Pier C6té (professor at
Université Laval), Agathe Fernandes Machado
(PhD student) and Fei Huang (professor at UNSW,
Newsletter #2 e¥))

This prestigious conference has been held an-
nually in Belgium since 2003. Arthur Char-
pentier participated (among the contributed
talks) in 2008 to discuss Pricing catastrophe
options B, and in 2020 (just before the first
COVID19 lockdown) as a keynote speaker,
to talk about Insurance Pricing in a Compet-
itive Market (which we will discuss in the next
newsletter).

i

- TP wor  obia W

Seminars et conferences (others)

* Marie-Pier Cété presented Selection bias
in insurance: why portfolio-specific fair-
ness fails to extend market-wide at HEC
Montreéal,

+ Arthur Charpentier was invited to give a talk
on Al, biaises and fairness for insurance to
the students of the Association des Mas-
ters d’Actuariat, en France (online, @),

* Marouane ll-Idrissi gave a talk on General-
ized Hoeffding Decomposition and the (sur-
prising) linear nature of non-linearities at the
CRM-ISM Montréal Probability Seminar,
at the University McGill,

» Ewen Gallic was plenary speaker at the
SUMM 2025, the séminaires universi-
taires en mathématiques a Montréal, 3,
to talk on Optimal transport optimal for algo-
rithmic fairness, in front of a hundred gradu-

ate students,

* Arthur gave a talk at the CIMAT Colloquium
in Guanajuato, Mexico on Optimal transport
for algorithmic fairness,
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* Arthur was invited for a couple of days at the
University of Toronto, where he gave a talk
on Optimal transport for counterfactual and
group fairness in predictive modeling,

Mulah Moriah presented Measuring and
mitigating biases in motor insurance pricing
(Newsletter #2 e®) at the online presenta-
tion of new EAJ issues (European Actuar-
ial Journal).

Oliver Co6té gave a talk on Causal per-
spective on direct and indirect discrimina-
tion linked to sensitive characteristics in in-
surance predictive models at the Séminaire
étudiant de I'lID &}, on Modéles causaux
et inférence causale en médecine et assur-
ance, in October,

Arthur was invited speaker at the 39eme
Annual Meeting of the Canadian Econo-
metrics Study Group (CESG &), in
Toronto, on October 2024, to give a talk on
Calibration of Probabilistic Scores of Classi-
fiers,

Marouane gave a talk entitled Sobol’ in-
dices, Shapley effects and a new path to-
wards handling dependent inputs to the
sensitivity analysis community, on Dis-
cord, online @,

Marouane gave a talk on Hoeffding’s func-
tional decomposition for dependent inputs at
the Conference on New Developments in
Probability, at the Université de Montréal

AR
ame
Wy

Olivier gave a talk on Beyond Numbers:
The Actuary’s Role In Fair Financial Deci-
sion at the monthly webinar series of the
Actuarial Students’ National Association
(ASNA,) €,

Samuel Stocksieker (former PhD student,
Newsletter #2 ¢®) gave a talk entitled Data
Augmentation with Variational Autoencoder
for Imbalanced Dataset, at the 31st Inter-
national Conference on Neural Informa-
tion Processing (ICONIP’24) that was or-
ganized in Auckland, New-Zeland (online),

Marouane gave a talk Robustness assess-
ment of black-box models to feature per-

turbations at the Workshop on Probabil-
ity and Machine Learning organized at
CIMAT, €, in Guanajuato, Mexico, men-
tioned abovem page 16. Arsene Brice Zotsa
Ngoufack presented Generalised SIS non-
Markovian model with waning immunity at
the same conference,

Agathe Fernandes Machado presented re-
cent work, with Frangois Hu, Score de mor-
talité, analyse de la discrimination at the Mil-
liman R&D Seminar, in Paris

Frangois Hu presented A Sequentially
Fair Mechanism for Multiple Sensitive At-
tributes (Newsletters #1 e®) at the L*P
Lyon-Lausanne-Paris Actuarial Seminar
(CNAM-ISFA-HEC Lausanne)

Ewen gave a talk Algorithmic Fairness
Through Counterfactual Analysis and Opti-
mal Transport during a one-day workshop
at the IRL (International Research Lab)-
CNRS of Montréal,

Samuel presented recent work on Données
Déséquilibrés en Assurance at the Lab-
oratoire de Sciences Actuarielle et Fi-
nanciere Seminar at the Institut de Sci-
ence Financiere et d’Assurances (ISFA)
in Lyon, in France,

Agathe participated at the one-day work-
shop at the Institut du Risque et de
I’Assurance (IRA), in Le Mans, in France
(13eéme séminaire actuariat-finance IRA-
ISFA ENSAE) @, where she met up with
Fallou Niakh (Newsletters #1 e¥)

Agathe gave a talk on Calibration of predic-
tive models at the EDF R&D Seminar, in
Paris iak,

Marie-Pier gave a talk on A Fair price to pay:
exploiting causal graphs for fairness in in-
surance at the seminars of the ULB (uni-
versité Libre de Bruxelles) in February, and
UCLouvain (université Catholique de Lou-
vain) in March, while visiting KUL (Leuven)
for a few weeks,

Arthur was invited to give a talk on Algorith-
mic fairness with optimal transport quanti-
fying counterfactual fairness and mitigating
group fairness, at the CRM-Statlab Day, in
Québec city, in octobre €.
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© Forthcoming

* Four summer interns will arrive, soon, with
Allison Lara Nieva [, from the Universidad
Nacional Autébnoma de México (UNAM),
Lucas Offroy double degree from INSA
Rennes and EURIA, in France M, Iryna
Voitsitska (Ipuna Boiinineka) from the
Ukrainian Catholic University, (Vkpaincbkuit
Karommupkuit Yuisepcurer) a Lviv (JIbBiB)
i}, and Mahery Andriamadison from Sor-
bonne Université in Paris . Thanks
Agathe, Marouane, Brice and Ewen, who
were in charge of the interviews,

Marouane was invited to present recent
work at the 11th International Conference
on Sensitivity Analysis of Model Output,
SAMO, in France,

Agathe will be at the Isaac Newton Insti-
tute for Mathematical Sciences in Cam-
bridge, U.K., in June, for a week, where a
conference on calibration is organized,

Arthur will give a series of talks, at the
Bermuda Monetary Authority, at the ac-
tuarial seminar of HEC Lausanne-UNIL in
Switzerland, the annual meeting of actuar-
ies in Luxembourg, ILAC, and this summer,
will participate at the Actuarial Research
Conference, at York University (in Toronto,
Ontario).

Arthur will also give a seminar at the SCOR
Foundation for Science webinar, mi-June,
on machine learning and econometrics.

A one-day workshop Confidence and Fair-
ness: Scientific Foundations in Al and
Risk will be organized in Paris & by Arthur
Charpentier and Antoine Ly at the SCOR
headquarters.

surance industry, but also outside. The goal of
this workshop is to discuss:

* Algorithmic Fairness and Bias Mitigation:
Developing methods to ensure that Al sys-
tems operate without bias, providing fair out-
comes across diverse populations.

* Ethics of Al and Machine Learning: Explor-
ing the moral principles guiding the devel-
opment and deployment of Al technologies,
ensuring they align with societal values and
human rights.

» Transparency and Accountability in Al Sys-
tems: Advocating for clear and understand-
able Al decision-making processes to build
trust and allow for effective oversight.

* Regulatory and Policy Implications of Al:
Analyzing how laws and regulations can
keep pace with Al advancements to pro-
tect individuals and society, including dis-
cussions on industry standards and the role
of governance in ensuring fair Al practices.

* Human Rights and Al: Investigating how
Al impacts fundamental human rights, such
as privacy, equality, and non-discrimination,
and proposing frameworks to safeguard
these rights in the age of Al.

In line with our “Research Policy” (described in
Newsletter #2 e®), invited speakers will come
from Europe (U.K., Belgium, Germany, ltaly).

SCOR

FOUNDATION FOR SCIENCE

There is a clear and increasing interest in the Newsletter # 3/6
ethical and societal implications of machine

learning and artificial intelligence (Al) in the in- Project funded by SCOR Foundation for Science
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