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RESEARCH PROGRAM DESCRIPTION

The research topics for 2023 are:

¢ New modeling challenges: modeling contagion and systemic risk; dependence modeling;
valuation, hedging and robustness; credit risk; long term risk and longevity risk.

¢ Numerical methods and simulations: extreme risks; market imperfections and non-linear
equations; efficient simulation techniques.

¢ High frequency: statistics and optimal management, connection to regulation

RESEARCH TEAM

Permanent members

e ENPC:

- Aurélien Alfonsi, Professor at ENPC, Part-time Assistant Professor at Ecole
Poly- technique

- Benjamin Jourdain, Professor at ENPC

¢ Ecole polytechnique:

Eduardo Abi Jaber, Assistant Professor at Ecole Polytechnique
Charles Bertucci, CNRS Researcher at Ecole Polytechnique

Stefano De Marco, Associate Professor at Ecole Polytechnique

Fabrice Djete, Assistant Professor at Ecole Polytechnique
Emmanuel Gobet, Professor at Ecole Polytechnique

Nizar Touzi, Professor at Ecole Polytechnique (on leave from 2023, October
1st to NYU)

¢ LPSM, Sorbonne University:

— Lokman Abbas-Turki, Assistant Professor at Sorbonne University

- Nicole El Karoui, Researcher at Ecole Polytechnique, Emeritus Professor at
Sorbonne University

- Idris Kharroubi, Professor at Sorbonne University



- Daphné Giorgi, research engineer entirely funded by the Chaire Risques

financiers, now CNRS research engineer at the LPSM.

- Vincent Lemaire, Assistant Professor at Sorbonne University

- Gilles Pages, Professor at Sorbonne University

Associate researchers

Ecole Polytechnique

¢ Sergio PULIDO (Université d’Evry). Fractionnal models for volatility dynamics.

e Claudio FONTANA (Associate Professor, University of Padova). Interest rate
modelling.

Ecole des Ponts

« Ahmed KEBAIER (Professor at Université d’Evry) is part-time researcher at CER-
MICS. He is working on the discretization of rough diffusions and Monte-Carlo
methods for Bermudan options with A. Alfonsi.

Post-docs

¢ Guillaume Szulda (ENPC). Guillaume works on Stochastic Volterra Equations with
jumps that extend CBI processes such as the a-CIR process.

Doctoral students

e Completed PhDs

1.

Mouna BEN DEROUICHE, supervised by A. Kebaier and M. Mnif (ENIT,
Tunisia). Title: "Improved multi level Monte Carlo methods for pricing barrier
op- tions in finance". Defended on December 15th, 2023.

Pierre BRAS (supervised by G. Pages). Title: “Simulated annealing with multi-
plicative noise Gibbs measure”. Defended on September 14th, 2023.

. Jérémy CHICHEPORTICHE (co-supervised by R. Elie (Marne-La-Vallée) and

I.  Kharroubi), CIFRE Bramham Gardens. “Quelques applications
d'algorithmes d’apprentissage en finance quantitative”. Defended on March
10th, 2023.

. Roberta FLENGHI (supervised by B. Jourdain) Title: “Central limit theorems for

nonlinear functionals of the empirical measure and for stratified resampling".
De- fended on december 20th, 2023.

. Arianna MINGONE (supervised by S. de Marco and C. Martini, CIFRE with

Zeliade Systems). Title: "Advanced implied volatility modeling for risk
management and central clearing". Defended on November 21st, 2023.

. Antonio OCELLO (supervised by I. Kharroubi). Title: "Optimisation dynamique

des processus de ramification : le point de vue du contrdle stochastique sur les
systéemes de particules et leurs limites d’échelle". Defended on november
20th, 2023.

. Nerea VADILLO FERNANDEZ (supervised by A. Alfonsi, CIFRE AXA Climate),

Title: "Risk valuation for weather derivatives related to the energy market".
Defended on January 11th, 2024.



8.

Wanging WANG~* (supervised by E. Gobet, funded by Chinese Research
Council and Chaire Financial Risks), Title: "Approximation et simulation des
équations dif- férentielles stochastiques rétrogrades réfléchies, applications en
finance". Defended on November 11th, 2023.

¢ Ongoing PhDs

1.

10.

11.

12.

13.

Hervé ANDRES (supervised by B. Jourdain), CIFRE Milliman, 3rd year PhD stu-
dent. Topic: Dependence modelling in economic scenario generation for
insurance, started in June 2021.

Leila BASSOU (supervised by N. Touzi), 4th year PhD student. Topic: Systemic
risk modelling by stochastic differential games and mean field games, started
in Jan. 2020.

Guillaume BOUTOILLE (supervised by G. Pages), 4th year PhD student.
Topic:"Unsupervised learning applied to the detection and classification of
features in images ", started in Oct. 2020.

. Sharu CHARDUL (supervised by E. Gobet and A. Richou), 4th year PhD

student. Title: "Mean-field infinite horizon stochastic control and numerical
approximation of infinite horizon backward stochastic differential equations",
started in October 2020.

Jules DELEMOTTE (supervised by S. de Marco and M. Rosenbaum, CIFRE with
80 Technologies), 2nd year PhD student. Dynamique du smile et modéles a
volatilité rough, started in October 2022.

Aurélien GRENARD (supervied by S. Crépey, L. Abbas-Turki and G. Pagés),
3rd year PhD student. Machine Learning et modéles génératifs pour le pricing
et la couverture d’instruments financiers, started in October 2021.

Edoardo LOMBARDO (supervised by A. Alfonsi and L. Caramellino (U. Tor Ver-
gata Roma)), 4th year PhD student. Topic:"High order numerical approximation
for some singular stochastic processes and related PDEs", started in
November 2020.

Alexandre PREVOT (supervised by N.ElI Karoui, G.Pagés) (Disabled
Student) 4th year PhD student. Topic: “Population dynamics in random
environment". Alexandre investigates the impact of uncertainty environment
on the population dynamics. Starting with Poisson and Birth processes
filtering equations are established and analyzed. The consequences in terms
of heteregeneous populations are interpreted and simulated. The general
study is still in progress, with delay due to serious health problems during this
year.

Djibril SARR (supervied by A. Kebaier and M. Ben Alaya), 4th year PhD CIFRE
student with FBH Associés. Interest rate and credit spread modeling and
calibration using deep learning, started in February 2021.

Nathan SAULDUBOIS (supervied by N. Touzi), 2nd year PhD student. Hedging
under Market place, started in October 2022.

Kexin SHAO (supervised by B. Jourdain and A. Sulem), 3rd year PhD student.
Topic: Martingale optimal transport and financial applications, started in
October 2021

Songbo WANG (supervied by Z. Ren and N. Touzi), 3nd year PhD student.
Mean field Langevin equation and neural networks, started in October 2021.

Christian YEO (supervised by V. Lemaire & G. Pages), 3rd year PhD student.
Valorisation et couverture d’options de type swing, started in October 2021.

e New PhDs

1.

Marius CHEVALLIER (supervised by S. De Marco and P.E. Levy-dit-Véhel,



CIFRE with Société Générale), 1st year PhD student. Arbitrabilité et
cohérence des déformations dans les métriques de risque de marché et de
contrepartie, started in October 2023.

2. Mathieu TRUC (supervised by V. Lemaire & G. Pageés), 1st year PhD student.
Méthode multilevel pour valcul de capital économique, started in October
2023.
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MAJOR COMMUNICATIONS RELATED TO THE RESEARCH PROGRAM

Conferences and Summer Schools

¢ MCM 2023, 26-23 June 2023, Paris. Web site : https://mcm2023.sciencesconf.org/

¢ A Random Walk in the Land of Stochastic Analysis and Numerical Probability, 4-8


https://mcm2023.sciencesconf.org/

September 2023. Web site : https://conferences.cirm-math.fr/2390.html

Seminars and working groups

¢ A. Alfonsi and A. Kebaier are co-organizers of a weekly seminar on numerical
methods and finance that takes place at Ecole des Ponts, see
https://cermics.enpc.fr/~alfonsi/ GTMSF.html.

¢ |. Kharroubi and G. Pageés are co-organizers of the weekly seminar on Financial
math- ematics, Actuarial Sciences and Numerical Probability, see
https://www.lpsm.paris/ mathfipronum/gt.

¢ A. Alfonsi, N. El Karoui, G. Pagés and N. Touzi are co-organizers of the weekly seminar Séminaire
Bachelier, see  https://sites.google.com/site/seminairebachelierparis/

OTHER HIGHLIGHTS

Short-term visitors
Ecole Polytechnique:

¢ 10th to 24th May 2023: Skander Esseghaier (Université de Manouba)
e 30 March to 11th July 2023: Peter Friz (TU Berlin)

Editorial responsabilities

¢ E. Gobet, Associate Editor of Annals of Applied Probability, Applied Mathematics
and Optimization, Bernoulli, SIAM Financial Mathematics, ESAIM Proceedings
and Surveys

e B. Jourdain, Associate Editor of Stochastic Processes and their Applications,
Stochastics and Partial Differential Equations: Analysis and Computations and
ESAIM Proceedings and Surveys

¢ |. Kharroubi, Associate Editor of Stochastics An International Journal of
Probability and Stochastic Processes

e G. Pages, Associate Editor of ESAIM P&S (former Editor-in-Chief 2012-17).
Associate Editor of Market Microstructure and Liquidity. Associate Editor of
Frontiers in Mathe- matical Finance.

¢ N. Touzi, Co-Editor of Finance and Stochastics, Paris-Princeton Lectures in
Mathematical Finance and SIAM Book Series in Financial Mathematics.
Associate Editor of Annals of Applied Probability, Mathematical Finance,
Journal of Op- timization Theory and Application, Mathematical Control and
Related Fields, Stochastic Processes and their Applications, Stochastics, and
Advances in Calculus of Variations.

Master-level courses
Master programs:

e Probability and Finance of Sorbonne Université-X:
http://www.masterfinance.proba. jussieu.fr. Co-headed by N. El Karoui, E.
Gobet, G. Pagés and M. Rosenbaum.


https://conferences.cirm-math.fr/2390.html
https://cermics.enpc.fr/~alfonsi/GTMSF.html
https://cermics.enpc.fr/~alfonsi/GTMSF.html
https://www.lpsm.paris/mathfipronum/gt
https://www.lpsm.paris/mathfipronum/gt
https://sites.google.com/site/seminairebachelierparis/
http://www.masterfinance.proba.jussieu.fr/
http://www.masterfinance.proba.jussieu.fr/

¢ Financial Engineering Executive degree - Modeling, Simulation and Data Analytics of Sor-
bonne Université-X: https://fc.sorbonne-universite.fr/nos-offres/financial-engineering-
mode Co-headed by E. Gobet & G. Pages.

o Mathematiques and applications, finance track of UPEM: http://www.u-pem.fr/formations/
loffre-de-formations/les-masters/domaine-sciences-technologies-sante/mention-
mathematiqu master-ingenierie-mathematiques-informatique-et-statistique/.

IFMA of SU: http://www.proba.jussieu.fr/IFMA/. Headed by V. Lemaire.

e MSC International Finance of HEC-X, Paris: http://www.hec.edu/Masters-programs/
Master-s-Programs/One-Year-MSc-MS-Programs/MSc-International-Finance /Program-Details
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http://www.proba.jussieu.fr/IFMA/
http://www.hec.edu/Masters-programs/Master-s-Programs/One-Year-MSc-MS-Programs/MSc-International-Finance/Program-Details
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