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ISBA Facts and Key Figures 
Academic Year 2021-2022

During the academic year 2021-2022, ISBA counted
•	 10 full-time and 4 part-time faculty members, 
•	 29 junior researchers (mainly PhD students and post-doc researchers)
•	 and 4 administrative officers. 

Research programs conducted by ISBA members lead to publications in top 
actuarial and statistical journals, as well as in related fields (biostatistics, econo-
metrics, mathematical economics, operations research, life sciences or mathe-
matical finance, for instance). 
More precisely, ISBA members published

•	 62 papers in international refereed journals 
•	 and 2 book chapters.

Moreover, one book authored by an ISBA member has been published:
•	 “Continuous Time Processes for Finance: Switching, Self-exciting,  

Fractional and other Recent Dynamics” with Springer (345 pages).
Research to appear soon, or under evaluation, was reported in 38 discussion 
papers (LIDAM Discussion Papers ref. ISBA DP2021/29-DP2022/26). 

ISBA members are involved in editorial boards of reference journals in their 
respective fields, including
- Annals of Statistics, Annual Review of Statistics and its Application, Electro-
nic Journal of Statistics, Extremes, Statistical Modelling;
- Biometrics, Biometrika, Biostatistics, Expert Review of Pharmacoeconomics 
and Outcomes Research;
- Annals of Financial Economics, Digital Finance, Econometrics and Statistics, 
International Econometric Review, Journal of Business and Economic 
Statistics, Journal of Productivity Analysis, Studies in Nonlinear Dynamics and 
Econometrics;
- as well as European Actuarial Journal and Insurance: Mathematics and 
Economics.
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They also regularly act as reviewers for international, peer-reviewed journals 
or as members of scientific committees for international conferences. This is 
a clear mark that their expertise is recognized worldwide.  
 
Besides fundamental research, ISBA members are active in addressing societal 
issues such as sustainability of pension systems and insurability of long-term 
cancer survivors. ISBA members are also involved into different types of 
services to the society, as members of boards or councils of public, non-profit 
organizations (Fondation Contre le Cancer,  Netherlands Organisation for 
Health research and Care Innovation, Belgian Health Care Knowledge Centre, 
Commission des Assurances, or Comité éducation de l’IABE, for instance), 
as well as in national and international scientific societies (Bernoulli Society, 
Royal Statistical Society of Belgium, Society of Probability and Statistics of 
Roumania).

Training junior researchers is a key activity for ISBA senior academic 
members. In 2021-2022, ISBA has hosted 25 PhD students and 4 post-doc 
researchers. Rebecca Marion and Sophie Mathieu successfully defended their 
PhD theses and were awarded the degree of Doctor in Science, specializing 
in Statistics.

At the occasion of the 30th anniversary of the creation of one of ISBA’s pre-
decessors, the Institut de statistique (1992), the two-day workshop “Statistics 
and Its Role in Societal Challenges” took place in May 2022. The program was 
divided into three sessions: climate and energy, statistical learning and data 
sciences, and the pandemic crisis. Cross-overs between the themes were the 
topic of a round-table discussion with some of ISBA’s former awardees of an 
honorary doctorate.

With the effects of the pandemic and associated travel restrictions slowly 
fading away, ISBA welcomed 5 foreign visitors. There have been 11 regular 
ISBA research seminars, some of which took place online. The Pension’s Mor-
nings Seminar Cycle, organized in the framework of the UCLouvain Excel-
lence Chair in Pensions, featured 4 events, treating subjects of great relevance 
to the actual pension reform in Belgium. There have been 16 Applied Sta-
tistics workshops at ISBA, covering problem-driven statistical applications 
ranging from energy consumption and social networks to breast cancer and 
pandemic. Finally, two short courses were organized at ISBA: a course on 
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statistical learning with deep neural networks and a course on risk sharing 
and reinsurance.

Scientific activities developed by ISBA members continue to be supported by 
various programs funded by the Belgian French-speaking Community (Fé-
dération Wallonie-Bruxelles) including the Fonds National de la Recherche 
Scientifique (FNRS), the Walloon Region of Belgium (Région wallonne), the 
Belgian Federal Government (Belgian Science Policy), and the European 
Union (H2020 and ERC). An interdisciplinary team of ISBA members joined 
by academics from KU Leuven started the Excellence-of-Science (EoS) pro-
ject ASTeRISK on how to design innovative, inclusive insurance products in 
a changing risk landscape. Furthermore, ISBA members are involved in three 
ongoing ARC projects: “Sustainable, adequate and safe pensions”, “Negative 
and ultra-low interest rates: behavioral and quantitative modelling”, and 
“Imperfect Data: From Mathematical Foundations to Applications in Life 
Sciences”. Besides public support, ISBA also benefited from fruitful collabo-
ration with private partners mainly from the pharmaceutical and insurance 
sectors (e.g., Ethias, DKV, IDDI, Cluepoints, GSK, and the National Bank of 
Belgium).

The excellence of the research programs conducted at ISBA is recognized in-
ternationally. ISBA moved from rank 3 to rank 2 over the last 2016-2020 pe-
riod to actually occupy the 1st place in the combined ranking « Non-Business 
School RMI & Actuarial Science Rankings » of the University of Nebraska at 
Lincoln (UNL), listing the top 50 universities worldwide based on the num-
ber of papers published in leading actuarial journals. ISBA is also among the 
20 centers from around the world designated by the International Insurance 
Society as Global Centers of Insurance Excellence (GCIE). This certification 
recognizes outstanding risk management and insurance programs that play 
an integral role in promoting insurance knowledge and research. UCLouvain 
also ranks in the category 51-100 in the QS World University Ranking, sub-
ject Statistics and Operational Research.



7

Last but not least, on June 16, 2022, our colleague Ingrid Van Keilegom 
was awarded a Honorary Doctorate by the Universidade da Coruña for her 
ground-breaking work in mathematical statistics and statistical methodology.

Michel Denuit, ISBA Chairman
Johan Segers, ISBA Research Director
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1. Publications

1.1. Reprints  

Journal Articles

1.  Bazgour, Tarik; Heuchenne, Cédric; Hübner, Georges; Sougné, Danielle
How do volatility regimes affect the pricing of quality and liquidity in the 
stock market?
In: Studies in Nonlinear Dynamics & Econometrics, 2021, vol. 25(1), p. 
20180127
http://hdl.handle.net/2078.1/251460

2.  Beretta, Alessandro; Heuchenne, Cédric
penPHcure: Variable Selection in Proportional Hazards Cure Model with 
Time-Varying Covariates
In: The R Journal, 2021, vol. 13/1, p. 116-129
http://hdl.handle.net/2078.1/251426

3.  Beretta, Alessandro; Heuchenne, Cédric; Restaino, Marialuisa
Competing risks proportional-hazards cure model and generalized extreme 
value regression: an application to bank failures and acquisitions in the 
United States
In: Journal of Applied Statistics, 2022, vol. 49(16), p. 4162-4180
http://hdl.handle.net/2078.1/251423

4.  Cadena, Meitner; Denuit, Michel
A new measure of mortality differentials based on precedence probability
In: European Actuarial Journal, 2021, vol. 11, p. 717-724
http://hdl.handle.net/2078.1/251883

5.  Chau, Joris; von Sachs, Rainer
Time-varying spectral matrix estimation via intrinsic wavelet regression for 
surfaces of Hermitian positive definite matrices
In: Computational Statistics & Data Analysis, 2022, vol. 174, 107477
http://hdl.handle.net/2078.1/259687

6.  Chown, Justin; Heuchenne, Cédric; Van Keilegom, Ingrid
The nonparametric location-scale mixture cure model
In: Test, 2020, vol. 29, p. 1008–1028
http://hdl.handle.net/2078.1/251418
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7.  Corradin, Alexandre; Denuit, Michel; Detyniecki, Marcin; Grari, Vincent; 
Sammarco, Matteo; Trufin, Julien
Joint modeling of claim frequencies and behavioral signals in motor insurance
In: ASTIN Bulletin, 2022, vol. 52(1), p. 33-54
http://hdl.handle.net/2078.1/257959

8.  Declercq, Jozefien; Van Damme, Karel F.A.; De Leeuw, Elisabeth; Maes, Bastiaan; 
Wittebole, Xavier; Legrand, Catherine; e.a., 
Effect of anti-interleukin drugs in patients with COVID-19 and signs of cytokine 
release syndrome (COV-AID): a factorial, randomised, controlled trial
In: The Lancet. Respiratory Medicine, 2021, vol. 9(12), p. 1427-1438
http://hdl.handle.net/2078.1/259367

9.  Denuit, Michel
Reply to Edward Furman, Yisub Kye, and Jianxi Su on Their Discussion on the 
Paper Titled “Size-Biased Risk Measures of Compound Sums”
In : North American Actuarial Journal, 2021, vol. 25(4), p. 637-638
http://hdl.handle.net/2078.1/254560

10.  Denuit, Michel
Reply to Jiandong Ren on Their Discussion on the Paper Titled “Size-Biased Risk 
Measures of Compound Sums”
In : North American Actuarial Journal, 2021, vol. 25(4), p. 643
http://hdl.handle.net/2078.1/254559

11.  Denuit, Michel; Charpentier , Arthur ; Trufin, Julien
Autocalibration and Tweedie-dominance for insurance pricing with machine 
learning
In: Insurance: Mathematics and Economics, 2021, vol. 101, Part B, p. 485-497
http://hdl.handle.net/2078.1/254019

12.  Denuit, Michel; Dhaene, Jan; Robert, Christian Y.
Risk-sharing rules and their properties, with applications to peer‐to‐peer insurance
In: Journal of Risk and Insurance, 2022, vol. 89(3), p. 615-667
http://hdl.handle.net/2078.1/264447

13.  Denuit, Michel; Robert, Christian
Peering ahead
In: The Actuary, January-February 2022, p. 38-39
http://hdl.handle.net/2078.1/258574

14.  Denuit, Michel; Robert, Christian Y.
Collaborative Insurance with Stop-Loss Protection and Team Partitioning
In: North American Actuarial Journal, 2022, vol. 26(1), p. 143-160
http://hdl.handle.net/2078.1/259094
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15.  Denuit, Michel; Robert, Christian Y.
Conditional mean risk sharing in the individual model with graphical 
dependencies
In: Annals of Actuarial Science, 2022, vol. 16(1), p. 183-209
http://hdl.handle.net/2078.1/259117

16.  Denuit, Michel; Robert, Christian Y.
Conditional Tail Expectation Decomposition and Conditional Mean Risk 
Sharing for Dependent and Conditionally Independent Losses
In: Methodology and Computing in Applied Probability, 2022, vol. 24, p. 
1953-1985
http://hdl.handle.net/2078.1/264444

17.  Denuit, Michel; Robert, Christian Y.
Efron’s asymptotic monotonicity property in the Gaussian stable domain of 
attraction
In: Journal of Multivariate Analysis, 2021, vol. 186, 104803
http://hdl.handle.net/2078.1/250900

18.  Denuit, Michel; Robert, Christian Y.
Polynomial Series Expansions and Moment Approximations for Conditional 
Mean Risk Sharing of Insurance Losses
In: Methodology and Computing in Applied Probability, 2022, vol. 24, p. 693-
711
http://hdl.handle.net/2078.1/262874

19.  Denuit, Michel; Robert, Christian Y. 
Corrigendum and addendum to “From risk sharing to pure premium for 
a large number of heterogeneous losses” [Insurance: Mathematics and 
Economics 96 (2021) 116-126]
In: Insurance: Mathematics and Economics, 2021, vol. 101, Part B, p. 640-644
http://hdl.handle.net/2078.1/254020

20.  Denuit, Michel; Trufin, Julien
Generalization error for Tweedie models: decomposition and error reduction 
with bagging
In: European Actuarial Journal, 2021, vol. 11, p. 325-331
http://hdl.handle.net/2078.1/249142

21.  Denuit, Michel; Trufin, Julien; Verdebout, Thomas
Testing for more positive expectation dependence with application to model 
comparison
In: Insurance: Mathematics and Economics, 2021, vol. 101, Part B, p. 163-172
http://hdl.handle.net/2078.1/254018
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22.  Devolder, Pierre
Coût réel pour l’Etat du deuxième pilier belge de pension pour salariés : 
l’approche actuarielle bouscule quelques à priori
In: Regards Économiques, 166, 2021
http://hdl.handle.net/2078.1/251422

23.  Devolder, Pierre; Hindriks, Jean
Une pension légale sous forme d’un compte pension
In: Regards économiques, 2022, Focus 28
http://hdl.handle.net/2078.1/259744

24.  Diakite, Keivan; Devolder, Pierre
Progressive Pension Formula and Life Expectancy Heterogeneity
In: Risks, 2021, 9(7), 127
http://hdl.handle.net/2078.1/251345

25.  Dupret, Jean-Loup; Barbarin, Jérôme; Hainaut , Donatien 
Impact of rough stochastic volatility models on long-term life insurance 
pricing
In: European Actuarial Journal, 2022 - (in press)
http://hdl.handle.net/2078.1/263669

26.  Dupret, Jean-Loup; Hainaut, Donatien
Portfolio insurance under rough volatility and Volterra processes
In: International Journal of Theoretical and Applied Finance, 2021
http://hdl.handle.net/2078.1/254079

27.  El Mehdi, Rachida; Hafner, Christian M.
Panel stochastic frontier analysis with dependent error terms
In: International Econometric Review, 2021, vol. 13(2), p. 24-40
http://hdl.handle.net/2078.1/258972

28.  Gressani, Oswaldo; Lambert, Philippe
Laplace approximations for fast Bayesian inference in generalized additive 
models based on P-splines
In: Computational Statistics & Data Analysis, 2021, vol. 154, 107088
http://hdl.handle.net/2078.1/254851

29.  Haedo, Christian; Mouchart , Michel 
Two-mode clustering through profiles of regions and sectors
In: Empirical Economics, 2022, vol. 63, p. 1971-1996
http://hdl.handle.net/2078.1/259444

30.  Hafner, Christian M.; Herwartz, Helmut
Dynamic score driven independent component analysis
In: Journal of Business & Economic Statistics, 2022 - (in press)
http://hdl.handle.net/2078.1/258973
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31.  Hafner, Christian M.; Wang, Linqi
A dynamic conditional score model for the log correlation matrix
In: Journal of Econometrics, 2022 - (in press)
http://hdl.handle.net/2078.1/258975

32.  Hafner, Christian M.; Wang, Linqi
Dynamic portfolio selection with sector-specific regularization
In: Econometrics and Statistics, 2022 - (in press)
http://hdl.handle.net/2078.1/258976

33.  Hainaut, Donatien
Lévy Interest Rate Models with a Long Memory
In: Risks, 2022, vol. 10(1), 2
http://hdl.handle.net/2078.1/257588

34.  Hainaut, Donatien
Moment generating function of non-Markov self-excited claims processes
In: Insurance: Mathematics and Economics, 2022 - (in press)
http://hdl.handle.net/2078.1/252037

35.  Hanna, Vanessa; Hieber, Peter; Devolder, Pierre
Mixed participating and unit-linked life insurance contracts: design, pricing and 
optimal strategy
In: Scandinavian Actuarial Journal, 2021 - (in press)
http://hdl.handle.net/2078.1/253289

36.  Heuchenne, Cédric; De uña Alvarez, Jacobo; Laurent, Géraldine
Estimation from cross-sectional data under a semiparametric truncation model
In: Biometrika, 2020, vol. 107(2), p. 449–465
http://hdl.handle.net/2078.1/251403

37.  Heuchenne, Cédric; De uña Alvarez, Jacobo; Laurent, Géraldine
Supplementary material for Estimation from cross-sectional data under a 
semiparametric truncation model
In: Biometrika
http://hdl.handle.net/2078.1/251414

38.  Heuchenne, Cédric; Jacquemain, Alexandre
Inference for monotone single-index conditional means: A Lorenz regression 
approach
In: Computational Statistics & Data Analysis, 2022, vol. 167, 107347 - (in press)
http://hdl.handle.net/2078.1/251823

39.  Ketelbuters, John John; Hainaut, Donatien
CDS Pricing with Fractional Hawkes Processes
In: European Journal of Operational Research, 2022, vol. 297(3), p. 1139-1150
http://hdl.handle.net/2078.1/257590
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40.  Ketelbuters, John-John; Hainaut, Donatien
Time-consistent evaluation of credit risk with contagion
In: Journal of Computational and Applied Mathematics, 2022, vol. 403, 113848 
- (in press)
http://hdl.handle.net/2078.1/252036

41.  Lambert, Philippe
Fast Bayesian inference using Laplace approximations in nonparametric double 
additive location-scale models with right- and interval-censored data
In: Computational Statistics & Data Analysis, 2021, vol. 161, 107250
http://hdl.handle.net/2078.1/254853

42.  Lhaut, Stéphane; Sabourin, Anne; Segers, Johan
Uniform concentration bounds for frequencies of rare events
In: Statistics & Probability Letters, 2022, vol. 189, 109610
http://hdl.handle.net/2078.1/263682

43.  Mathieu, Sophie; Lefèvre, Laure; von Sachs, Rainer; Delouille, Véronique; 
Ritter, Christian; Clette, Frédéric
Nonparametric monitoring of sunspot number observations
In: Journal of Quality Technology, 2022 - (in press)
http://hdl.handle.net/2078.1/258343

44.  Mordant, Gilles; Segers, Johan
Measuring dependence between random vectors via optimal transport
In: Journal of Multivariate Analysis, 2022, vol. 189, 104912
http://hdl.handle.net/2078.1/254444

45.  Ngugnie Diffouo, Pauline; Devolder, Pierre
Solvency measurement of life annuity products
In: International Journal of Theoretical and Applied Finance, 2022, vol. 25(2), 
2250003
http://hdl.handle.net/2078.1/259742

46.  Nguyen, Quoc-Thông; Giner-Bosch, Vicent; Tran, Kim Duc; Heuchenne, 
Cédric; , e.a.
One-sided variable sampling interval EWMA control charts for monitoring the 
multivariate coefficient of variation in the presence of measurement errors
In: The International Journal of Advanced Manufacturing Technology, 2021, 
5-6, 19174938
http://hdl.handle.net/2078.1/251432

47.  Njike Leunga, Charles G.; Hainaut, Donatien
Valuation of Annuity Guarantees under a Self-Exciting Switching Jump Model
In: Methodology and Computing in Applied Probability, 2022, vol. 24, p. 963-
990
http://hdl.handle.net/2078.1/257592
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48.  Orsi, Renzo; Mouchart, Michel ; Wunsch, Guillaume
Causality in Econometric Modeling : From Theory to Structural Causal Modeling
In: Journal of Econometrics and Statistics, 2022, vol. 2(1), p. 61-90
http://hdl.handle.net/2078.1/264319

49.  Pircalabelu, Eugen; Artemiou, Andreas
Graph informed sliced inverse regression
In: Computational Statistics & Data Analysis, 2021, vol. 164, p. 107302
http://hdl.handle.net/2078.1/258810

50.  Pircalabelu, Eugen; Artemiou, Andreas
High-dimensional Sufficient Dimension Reduction through principal projections
In: Electronic Journal of Statistics, 2022, vol. 16(1), p. 1804-1830
http://hdl.handle.net/2078.1/258818

51.  Pircalabelu, Eugen; Claeskens, Gerda
Linear manifold modeling and graph estimation based on multivariate functional 
data with different coarseness scales
In: Journal of Computational and Graphical Statistics, 2022 - (in press)
http://hdl.handle.net/2078.1/264877

52.  Saghir, Aamir; Aslam, Muhammad; Faraz, Alireza; Ahmad, Liaquat; Heuchenne, 
Cédric
Monitoring process variation using modified EWMA
In: Quality and Reliability Engineering International ,2020, vol. 36(1), p. 328-339
http://hdl.handle.net/2078.1/251455

53.  Soetewey, Antoine; Legrand, Catherine; Denuit, Michel; Silversmit, Geert
Semi-markov modeling for cancer insurance
In: European Actuarial Journal, 2022, vol. 12, p. 813-837
http://hdl.handle.net/2078.1/260117

54.  Tran, Kim Phuc; Nguyen, Huu Du; Tran, Phuong Hanh; Heuchenne, Cédric
On the performance of CUSUM control charts for monitoring the coefficient of 
variation with measurement errors
In: The International Journal of Advanced Manufacturing Technology, 2019, vol. 
104, p. 1903–1917
http://hdl.handle.net/2078.1/251453

55.  Tran, Phuong Hanh; Heuchenne, Cédric
Monitoring the coefficient of variation using variable sampling interval CUSUM 
control charts
In: Journal of Statistical Computation and Simulation, 2021, vol. 91(3), p. 501-521
http://hdl.handle.net/2078.1/251595

56.  Tran, Phuong Hanh; Heuchenne, Cédric; Nguyen, Huu Du; Marie, Hélène
Monitoring Coefficient of Variation using One-Sided Run Rules control charts in 
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the presence of Measurement Errors
In: Journal of Applied Statistics,2021, vol. 48(12), p. 2178-2204
http://hdl.handle.net/2078.1/251589

57.  Wunsch, Guillaume; Russo, Federica; Mouchart, Michel; Orsi, Renzo
Time and causality in the social sciences
In: Time & Society, 2021 - (in press)
http://hdl.handle.net/2078.1/254443

58.  Yang, Bingduo; Cai, Zongwu; Hafner, Christian M.; Liu, Guannan
Time-Varying Mixture Copula Models with Copula Selection
In: Statistica Sinica, 2022, vol. 32, p. 1049-1077
http://hdl.handle.net/2078.1/258923

59.  Yang, Bingduo; Hafner, Christian M.; Liu, Guannan; Long, Wei
Semiparametric estimation and variable selection for single-index copula models
In: Journal of Applied Econometrics, 2021, vol. 36(7), p. 962-988
http://hdl.handle.net/2078.1/258974

Book Chapters

1.  Bücher, Axel; El Ghouch, Anouar; Van Keilegom, Ingrid
Single-Index Quantile Regression Models for Censored Data
In: Daouia A., Ruiz-Gazen A. (eds), Advances in Contemporary Statistics and 
Econometrics, Springer, 2021, p. 177-196
http://hdl.handle.net/2078.1/249383

2.  Jacquemain, Alexandre; Heuchenne, Cédric; Pircalabelu, Eugen
A lasso-type estimation for the Lorenz regression
In: Proceedings of the 22nd European Young Statistician Meeting, 2021, p. 41-45
http://hdl.handle.net/2078.1/249216

Books

1.  Hainaut, Donatien
Continuous Time Processes for Finance : Switching, Self-exciting, Fractional and 
other Recent Dynamics
Springer, 2022. - ISBN 978-3-031-06360-2
http://hdl.handle.net/2078.1/264705
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1.2. Disussion Papers  

1.	 Ketelbuters, John-John; Hainaut, Donatien
A recursive method for computing moments of Hawkes intensities: applica-
tion to the potential approach of credit risk
LIDAM Discussion Paper ISBA 2022/26

2.	 Ketelbuters, John-John; Hainaut, Donatien
Option pricing and hedging in illiquid markets in presence of jump clustering
LIDAM Discussion Paper ISBA 2022/25

3.	 Kneip, Alois; Simar, Léopold; Wilson, Paul W.
Conical FDH Estimators of General Technologies, with Applications to 
Returns to Scale and Malmquist Productivity Indices
LIDAM Discussion Paper ISBA 2022/24

4.	 Kreyenfeld, Michaela; Konietzka, Dirk; Lambert, Philippe; Ramos, Vincent 
Jerald

Second Birth Fertility in Germany: Social Class, Gender, and the Role of Eco-
nomic Uncertainty
LIDAM Discussion Paper ISBA 2022/23

5.	 Segers, Johan
Graphical and uniform consistency of estimated optimal transport plans
LIDAM Discussion Paper ISBA 2022/22

6.	 Hu, Shuang; Peng, Zuoxiang; Segers, Johan
Modelling multivariate extreme value distributions via Markov trees
LIDAM Discussion Paper ISBA 2022/21

7.	 Janssen, Anja; Segers, Johan
Invariance properties of limiting point processes and applications to clusters 
of extremes
LIDAM Discussion Paper ISBA 2022/20

8.	 Hainaut, Donatien
A calendar year mortality model in continuous time
LIDAM Discussion Paper ISBA 2022/19

9.	 Leluc, Rémi; Portier, François; Segers, Johan; Zhuman, Aigerim
A Quadrature Rule combining Control Variates and Adaptive Importance 
Sampling 
LIDAM Discussion Paper ISBA 2022/18
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10.	 Daraio, Cinzia; Simar, Léopold
Approximations and Inference for Nonparametric Production Frontiers
LIDAM Discussion Paper ISBA 2022/17

11.	 Fève, Frédérique; Florens, Jean-Pierre; Simar, Léopold
Proportional Incremental Cost Probability Functions and their Frontiers
LIDAM Discussion Paper ISBA 2022/16

12.	 Lanotte, Myriam; Devolder, Pierre
Communication relative aux pensions : digitalisation et défis pour l’avenir
LIDAM Discussion Paper ISBA 2022/15

13.	 Oorschot, Jochem; Segers, Johan; Zhou, Chen
Tail inference using extreme U-statistics
LIDAM Discussion Paper ISBA 2022/14

14.	 Asenova, Stefka; Segers, Johan
Extremes of Markov random fields on block graphs
LIDAM Discussion Paper ISBA 2022/13

15.	 Hainaut, Donatien
Pricing of spread and exchange options in a rough jump-diffusion market
LIDAM Discussion Paper ISBA 2022/12

16.	 Hohage, Thorsten; Maréchal, Pierre; Simar, Léopold; Vanhems, Anne
A mollifier approach to the deconvolution of probability densities
LIDAM Discussion Paper ISBA 2022/11

17.	 Fall, François Seck; Tchakoute Tchuigoua, Hubert; Vanhems, Anne; Simar, 
Léopold

Investigating the unobserved heterogeneity effect on microfinance social effi-
ciency
LIDAM Discussion Paper ISBA 2022/10

18.	 Hafner, Christian; Linton, Oliver; Wang, Linqi
Dynamic Autoregressive Liquidity (DArLiQ)
LIDAM Discussion Paper ISBA 2022/09

19.	 Pircalabelu, Eugen; Bing, Xin
Overlapping clustering of time dependent variables for fMRI data
LIDAM Discussion Paper ISBA 2022/08

20.	 Pircalabelu, Eugen
WB-graphs: a within versus between group similarity interplay
LIDAM Discussion Paper ISBA 2022/07
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21.	 Simar, Léopold; Wilson, Paul
Modern Tools for Evaluating the Performance of Health-Care Providers
LIDAM Discussion Paper ISBA 2022/06

22.	 Pham, Manh D.; Simar, Léopold; Zelenyuk, Valentin
Statistical Inference for Aggregation of Malmquist Productivity Indices
LIDAM Discussion Paper ISBA 2022/05

23.	 Krebs, Johannes; Rademacher, Daniel; von Sachs, Rainer
Statistical inference for intrinsic wavelet estimators of SPD covariance matrices 
in a log-Euclidean manifold
LIDAM Discussion Paper ISBA 2022/04

24.	 Njike Leunga, Charles G.; Hainaut, Donatien
Long memory self-exciting jump diffusion for asset prices modeling
LIDAM Discussion Paper ISBA 2022/03

25.	 Hainaut, Donatien
Multivariate rough claim processes: properties and estimation
LIDAM Discussion Paper ISBA 2022/02

26.	 Dupret, Jean-Loup; Hainaut, Donatien
A subdiffusive stochastic volatility jump model
LIDAM Discussion Paper ISBA 2022/01

27.	 Marion, Rebecca; Lederer, Johannes; Govaerts, Bernadette; von Sachs, 
Rainer

VC-PCR: A Prediction Method based on Supervised Variable Selection and 
Clustering
LIDAM Discussion Paper ISBA 2021/40

28.	 Lambert, Philippe
Moment-based density and risk estimation from grouped summary statistics
LIDAM Discussion Paper ISBA 2021/39

29.	 Denuit, Michel; Hieber, Peter; Robert, Christian Y.
Mortality credits within large survivor funds
LIDAM Discussion Paper ISBA 2021/38

30.	 Denuit, Michel; Dhaene, Jan; Robert, Christian Y.
Risk-sharing rules and their properties, with applications to peer-to-peer insu-
rance
LIDAM Discussion Paper ISBA 2021/37
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31.	 Denuit, Michel; Trufin, Julien
Lorenz curve, Gini coefficient, and Tweedie dominance for autocalibrated pre-
dictors
LIDAM Discussion Paper ISBA 2021/36

32.	 Seck, Ndeye Arame; Denuit, Michel
Adaptive splines for continuous features in risk assessment
LIDAM Discussion Paper ISBA 2021/35

33.	 Lhaut, Stéphane; Sabourin, Anne; Segers, Johan
Uniform concentration bounds for frequencies of rare events
LIDAM Discussion Paper ISBA 2021/34

34.	 Nguyen, Bao Hoang; Simar, Léopold; Zelenyuk, Valentin
Data sharpening for improving CLT approximations for DEA-type efficiency 
estimators
LIDAM Discussion Paper ISBA 2021/33

35.	 Pircalabelu, Eugen; Claeskens, Gerda
Linear manifold modeling and graph estimation based on multivariate functio-
nal data with different coarseness scales
LIDAM Discussion Paper ISBA 2021/32

36.	 Nezakati, Ensiyeh; Pircalabelu, Eugen
Unbalanced distributed estimation and inference for precision matrices
LIDAM Discussion Paper ISBA 2021/31

37.	 Pircalabelu, Eugen
A spline-based time-varying reproduction number for modelling epidemiologi-
cal outbreaks
LIDAM Discussion Paper ISBA 2021/30

38.	 Parmeter, Christopher F.; Simar, Léopold; Van Keilegom, Ingrid; Zelenyuk, 
Valentin

Inference in the Nonparametric Stochastic Frontier Model
LIDAM Discussion Paper ISBA 2021/29
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2. People

2.1. PhD students

1.	 Annoye, Hugues	
2.	 Asenova, Stefka Kirilova	
3.	 Belhouari, Oussama
4.	 Deketelaere, Benjamin	
5.	 Delhelle, Morine
6.	 Diakite, Keivan	
7.	 Doms, Hortense
8.	 Dupret, Jean-Loup
9.	 Hanna, Vanessa	
10.	 Hoogstoel, Fanny
11.	 Hu, Shuang
12.	 Jacquemain, Alexandre	
13.	 Ketelbuters, John-John	
14.	 Ladekpo, Chikêola
15.	 Lhaut, Stéphane
16.	 Marion, Rebecca 	
17.	 Mathieu, Sophie
18.	 Mourahib, Anas
19.	 Nesakati, Ensiyeh	
20.	 Niyigena, Emmanuel	
21.	 Njike Leunga, Charles Guy	
22.	 Soetewey, Antoine
23.	 Taverne, Cédric	
24.	 Thiel, Michel	
25.	 Zhuman, Aigerim

2.2. Post-doc researchers

1.	 De Backer, Mickaël
2.	 Desmet, Lieven
3.	 Garcia Barrado, Leandro
4.	 Zeddouk, Fadoua
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2. 3. Visitors (Research visit)

1.  Wende Safari (Universidade da Coruña)
     20/07/2021 - 25/09/2021, invited by Anouar El Ghouch

2.  Johannes Lederer (Ruhr-Universität Bochum)
     08/09/2021 - 10/09/2021, invited by Rainer von Sachs
	
3.  Michaël Lalancette (University of Toronto)
     13/10/2021 - 16/10/2021, invited by Johan Segers

4.  Mario Ghossoub (University of Waterloo)
     19/04/2022 - 13/05/2022, invited by Michel Denuit

5.  Paul Wilson (Clemson University)
     15/05/2022 - 26/06/2022, invited by Catherine Legrand/Léopold Simar
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3. Seminars and Workshops

3.1. Seminars 

24/09/2021 : Statistics seminars - Online 
Andreas Artemiou (Cardiff University) 
«SVM-based real time sufficient dimension reduction»

15/10/2021 : Statistics seminars 
Michaël Lalancette (University of Toronto) 
«The extremal graphical lasso»

05/11/2021 : Statistics seminars 
Jad Beyhum (KU Leuven) 
«Nonparametric Instrumental Regression With Right Censored Duration Out-
comes»

26/11/2021 : Statistics seminars - Online 
Xin Bing (Cornell University)
«Likelihood estimation of sparse topic distributions in topic models and its 
applications to Wasserstein document distance calculations»

10/12/2021 : Statistics seminars - Online 
Sophie Langer (University of Twente)
«Deep learning from a statistical learning perspective»

04/03/2022 : Statistics seminars  
Dominik Liebl (University Bonn)
«Fast and Fair Simultaneous Confidence Bands for Functional Parameters»

18/03/2022 : Statistics seminars - Online 
Shahin Tavakoli (University of Geneva)
«Factor models for high-dimensional functional time series»

01/04/2022 : Statistics seminars 
Maud Thomas (Sorbonne Université)
«Generalized Pareto regression trees for extreme event analysis»

22/04/2022 : Statistics seminars - Online
François Portier (ENSAI, Rennes)
«On the weak convergence of the Nearest neighbor process»



 24

06/05/2022 : Statistics seminars 
Cécile Adam (KU Leuven)
«Local linear functional mean regression under censoring»

20/05/2022 : Statistics seminars 
Oskar Laverny (University Lyon 1)
«Estimation of high dimensional generalized gamma convolutions through 
random projections»

3.2. Applied Statistics Workshops 

01/10/2021 - Comodal
Christian Ritter (SMCS and Ritter & Danielson Consulting) 
«Interesting Internet Data Sources»
Christian Ritter (SMCS and Ritter & Danielson Consulting) 
«See and Show»

15/10/2021 - Comodal
Elisa Ribesse (UCLouvain) 
«Utilisation de MGCV pour explorer et exprimer la consommation d’énergie 
d’une partie du marché belge via des splines» «MyData-TRUST GDPR made 
easy for statisticians»

19/11/2021 
Catherine Dehon (ECARES, Université libre de Bruxelles)
«Impacts du décret «Paysage» sur les parcours étudiants et pistes 
d’amélioration pour le futur»

26/11/2021 
Dzifanu Tay (UCLouvain)
«L’impact des établissements scolaires sur les conceptions et les pratiques de 
socialisation des enseignants du secondaire en Fédération Wallonie-Bruxelles»

10/12/2021 
Jonathan Dedonder (UCLouvain) – Comodal
«Comprendre un fait par sa structure : Introduction à l’analyse de réseaux 
sociaux»
Jonathan Dedonder (UCLouvain) 
«Comprendre un fait par sa structure : Introduction à l’analyse de réseaux 
sociaux» : Séance pratique en R (package IGraph) 
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11/02/2022 - Online
Diane Pierret (University of Luxembourg) 
«The Visible Hand when Revenues Stop: Evidence from Loan and Stock 
Markets during Covid19»

25/02/2022
Sabine Verboven (Korian) – Comodal
«Statistician v2.022» 
Christophe Ley (University of Luxembourg) - Online
«The Probabilistic Final Standing Calculator: a fair stochastic tool to handle 
abruptly stopped football seasons»

11/03/2022 - Online
Maritza López Novella and Antoine Dewatripont (Federal Planning Bureau)
«Evidence-based policymaking: examples from the Federal Planning Bureau»
Nicolas Ngo (Aix-Marseille Université) 
«Visualisation d’informations : analyse visuelle de résultats d’étude de 
simulations»

25/03/2022 - Online
Nathaniel T. Stevens (University of Waterloo) 
«Beyond Machine Learning: Causal Inference in Data Science
Jaya M. Satagopan (Rutgers School of Public Health) 
«Breast cancer in Asian Indian and Pakistani American women»

29/04/2022 
Mikaël De Clercq (UCLouvain) 
«La transition vers l’enseignement supérieur: Quelles analyses pour quels 
résultats ?»
Marco Munda (DNAlytics)
«GoForCulture: Une étude de terrain pour évaluer la réouverture de la culture 
dans un contexte de pandémie de COVID»
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4. Scientific Events 

PENSIONS’ MORNINGS - SEMINAR CYCLE 
Organisators: Alexia Autenne, Pierre Devolder and Damien Piron

« PLANS EN CASH BALANCE DANS LE DEUXIÈME PILIER : SOLUTION OU ILLUSION ? » 
Pierre Devolder (UCLouvain), Philippe Demol (AXA), Vincent Simonart (Ethias) 
04/02/2022, Auditorium MONT 02 

« COMMUNICATIONS EN MATIÈRE DE PENSION : ÉVOLUTION, PERSPECTIVES ET  
        PERCEPTIONS » 
Myriam Lanotte (UCLouvain, SIGEDIS) et représentants étrangers (AGIRC/ARRCO, ...)
01/04/2022, Auditorium SOCR 11

« POLITIQUE COMPARÉE DES PLANS D’ÉPARGNE-RETRAITE À COTISATIONS DÉFINIES 
DANS LES PAYS DE L’OCDE » 
Damien Piron (UCLouvain) et Marek Naczyk (Oxford University)
22/04/2022, Auditorium MONT 01

« AUTOMATIC BALANCE MECHANISMS POUR LE PREMIER PILIER »
Kevin Hartmann Cortes (UCLouvain), Jennifer Alonso Garcia (ULB) and Sylvie Tomasetti (Ethias) 
20/05/2022, Auditorium MONT 01

“STATISTICS AND ITS ROLE IN SOCIETAL CHALLENGES”
Date: 12-13/05/2022 
Venue: Aula Magna - Foyer Royal - Louvain House, Louvain-la-Neuve

Thursday May 12, 2022
Climate and energy Session
• Dan Cooley (Colorado State University) on «Statistics in Climate Science and 
Extreme Event Attribution»
• Anna Kiriliouk (University of Namur) on «Climate extreme event attribution 
using multivariate peaks-over-thresholds modelling»
• Qiwei Yao (London School of Economics) on «Probabilistic forecasting for daily 
electricity loads and quantiles for curve-to-curve regression»
• Hans Manner (University of Graz) on «Determinants of greenhouse gas emis-
sions in the transport Sector»
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Poster session by PhD students and postdocs of ISBA

Personalised medicine Session
• Marc Buyse (IDDI and University of Hasselt) on «Generalized Pairwise Compa-
risons as a Statistical Method for Patient-Centric Medicine»  
• Virginie Rondeau (University of Bordeaux) on «Improving dynamic models for 
predicting cancer progression: the use of joint modeling»
• Stefan Michiels (Institut Gustave Roussy, Paris) on «Survival prediction from 
high-dimensional biomarker data in clinical trials»

Round table discussion with ISBA Professor emeritus Léopold Simar and ISBA 
Doctores honoris causa Paul Embrechts, Ray Carroll and Peter Bühlmann (mo-
derator) on “Statistics and its role in societal challenges»

Friday May 13, 2022
Statistical Learning and Data Sciences Session
• Peter Bühlmann (ETHZ) on «Robust, Generalizable and Causal-oriented Sta-
tistical Machine Learning»
• Johannes Lederer (University of Bochum) on «Sparse Deep Learning»
• Tim Verdonck (University of Antwerpen and KU Leuven) on «Cost-sensitive 
Learning for fraud detection»
• Hernando Ombao (KAUST) on «Detecting dynamic community structure 
in functional brain networks across individuals: a multilayer approach» 

Pandemic crisis Session
• Niel Hens (University of Antwerpen and University of Hasselt) on «Estimating 
generation intervals and the time-varying reproduction number: an application 
to SARS-CoV-2»
• Catherine Linard (University of Namur) on «Investigating the drivers of the 
spatio-temporal heterogeneity in COVID-19 hospital incidence - Belgium as a 
study case»
• Simon Dellicour (Université Libre de Bruxelles) on «Molecular epidemiological 
approaches to track and understand the dispersal dynamic of SARS-CoV-2»
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Programme DAY 1
Thursday May 12, 2022

SESSION 1

9h00 | Opening

9h10 - 11h30 | Climate and energy 
(incl. Coffee Break after second presentation 2)

1. Dan Cooley (Colorado State University) on "Statistics in Climate Science and 
Extreme Event Attribution"

2. Anna Kiriliouk (University of Namur) on "Climate extreme event attribution 
using multivariate peaks-over-thresholds modelling"

3. Qiwei Yao (London School of Economics) on "Probabilistic forecasting for daily 
electricity loads and quantiles for curve-to-curve regression"

4. Hans Manner (University of Graz) on "Determinants of greenhouse gas emis-
sions in the transport Sector"

11h30 - 12h15 | Poster session 
by PhD students and postdocs of ISBA: lightning talks 

12h15 - 14h00 | Lunch with poster presentations

SESSION 2

14h00 - 15h30 | Personalised medicine 
1. Marc Buyse (IDDI and University of Hasselt) on "Generalized Pairwise Compari-

sons as a Statistical Method for Patient-Centric Medicine"  

WORKSHOP “STATISTICS AND ITS ROLE  
IN SOCIETAL CHALLENGES” 

In the framework of the 30TH ANNIVERSARY OF ISBA 
MAY 12-13, 2022

Louvain House (Foyer Royal), LLN
Aula Magna | Place Lemaire, 1 - B-1348 Louvain-la-Neuve

YEARS
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2. Virginie Rondeau (University of Bordeaux) on "Improving dynamic models for 
predicting cancer progression: the use of joint modeling"

3. Stefan Michiels (Institut Gustave Roussy, Paris) on "Survival prediction from 
high-dimensional biomarker data in clinical trials"

15h30 - 16h00 | Coffee break

16h00 - 17h30  | Round table discussion
with ISBA Professor emeritus Léopold Simar and ISBA Doctores honoris causa Paul 
Embrechts, Ray Carroll and Peter Bühlmann (moderator) on “Statistics and its role in 
societal challenges"

18h30 - …  | Drink & Conference dinner : Louvain House

Programme DAY 2
Friday May 13, 2022

SESSION 3

9h00 - 11h00 | Statistical learning and data sciences
1. Peter Bühlmann (ETHZ) on "Robust, Generalizable and Causal-oriented Statis-

tical Machine Learning"
2. Johannes Lederer (University of Bochum) on "Sparse Deep Learning" 
3. Tim Verdonck (University of Antwerpen and KULeuven) on "Cost-sensitive 

Learning for fraud detection" 
4. Hernando Ombao (KAUST) on "Detecting dynamic community structure 

in functional brain networks across individuals: a multilayer approach" 

11h00 - 11h20 | Coffee break 

11h20 - 12h50 | Pandemic crisis

SESSION 4

1. Niel Hens (University of Antwerp and University of Hasselt) on "Estimating 
generation intervals and the time-varying reproduction number: an applica-
tion to SARS-CoV-2"

2. Catherine Linard (University of Namur) on "Investigating the drivers of the 
spatio-temporal heterogeneity in COVID-19 hospital incidence - Belgium as a 
study case"

3. Simon Dellicour (Université Libre de Bruxelles) on "Molecular epidemiological 
approaches to track and understand the dispersal dynamic of SARS-CoV-2"

12h50 - 14h00 | Lunch and Good-bye
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5. Short courses

08 and 09/12/2021 – Online
Sophie Langer, University of Twente
«(Deep) Statistical Learning»

02 and 06/05/2022  
Mario Ghossoub, University of Waterloo
«Risk sharing and (Re) Insurance»

6. Doctoral Dissertations

09/09/2021
Rebecca Marion 
«Statistical and Machine Learning Methods for Identifying Clusters of 
Variables With Applications in Omics, Ecology and Psychology»
Permalien : http://hdl.handle.net/2078.1/252866

09/11/2021
Sophie Mathieu 
«Statistical analysis and monitoring of time-series panels, with a particu-
lar focus on sunspot counts»
Permalien : http://hdl.handle.net/2078.1/258028
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7. Projects  

7.1. Starting projects 

Actuaries and STatisticians endeavour to design innovative, 
inclusive insurance products in a changing RISK landscape 
(ASTeRISK)
Actuaries design and value risk transfers by analyzing insurance data 
sets with a sophisticated statistical toolbox. Current practice faces 
technical challenges in the design and estimation of risk models from 
fine-grained data. At the same time, trust in modern-day insurance is 
under pressure. Policyholders and regulators expect value creation from 
the collected granular data in the form of better insurance products 
and a wider coverage of (new types of) risks. New forms of mutual 
insurance (e.g., peer-to-peer covers) recently emerged outside traditional 
insurance, inspired by evolutions in the sharing economy. In response 
to these challenges our project aims to shape the statistical toolbox 
necessary for building valid, reproducible and viable risk models for the 
granular data collected in a variety of key actuarial tasks. Building on 
solid methodological foundations our project innovates by explicitly 
incorporating a dynamic prediction and prevention view into these risk 
models.  Moreover, we aim to contribute to a better, more inclusive 
and fair access to insurance with the design of a wide array of new 
risk-sharing solutions and the development of novel quantitative tools 
to spot (proxy) discrimination in insurance pricing.  Finally, the project 
targets tailored statistical models to assess actual riskiness and to refine 
the implementation of the recent ‘right to be forgotten’ that should 
improve the access of cancer survivors to essential insurance products.
Promoter: K. Antonio (KU Leuven) and D. Hainaut (UCLouvain).   
2021-2025. Website : https://eos-asterisk.netlify.app/.
Sponsor: EOS Partnership KULeuven - UCLouvain.

Learning structures and patterns from multivariate extremes
Learning new knowledge from data at the outer regions of a sample is 
challenging because, by definition, the amount of such data is scarce 
and model assumptions have a disproportionately large impact on 
the conclusions. Our overall objective is to leverage and develop 

https://eos-asterisk.netlify.app/
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techniques from multivariate extreme value analysis to enrich the tool-
set for analyzing and learning from the extremes of a set of data. 
Specifically, we aim to extend current models for multivariate peaks-
over-thresholds to the case that such peaks occur in small clusters of 
variables and we aim to develop methods to learn the graphical structure 
of dependence relations between the extremes of the components of a 
high-dimensional random vector. The methods developed will be put into 
practice in the analysis of data involving weather and climate extremes.
Promoters : A. Kiriliouk (UNamur) and J. Segers (UCLouvain). 2021-2025. 
Sponsor: FNRS.

Control variates for simultaneous Monte Carlo integration of a 
large number of functions
Integrals of functions of several variables arise in many fields of applied 
mathematics: statistics, machine learning, mathematical finance, and so 
on. Monte Carlo methods aim to calculate such integrals by sampling 
integration points randomly. One of the main variance-reduction 
techniques in Monte Carlo integration uses control variates. The method is 
particularly well suited to handle a large number of integrands in parallel. 
The aim of the project is to develop probabilistic theory for control-variate 
methods for Monte Carlo integration and to use this theory to design 
better methods. The results to be shown take the form of concentration 
inequalities, convergence rates, and asymptotic distributions of the 
random integration error. The focus is on the case where there is a large 
number of integrands and a large number of potential control variates.
Promoter : J. Segers. 2020-2023. Sponsor: BNB.
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7.2. Ongoing projects 

Processus de Lévy fractionnaires et applications en finance 
mathématique
Price movements of thinly-traded assets (with low liquidity) exhibit 
plateaus which correspond to periods without exchanges. The price 
of such assets can even be frozen during a few hours. Such liquidity 
shortages are also observed for high-frequency data. Nevertheless, 
the literature about the modeling of assets illiquidity in the dynamics 
of stock prices is sparse. Furthermore, this illiquidity is inconsistent with 
classical approaches such as Lévy processes. The goal of the research 
is to address this issue using fractional Lévy processes and to develop 
pricing tools for the financial sector that take into account liquidity 
shortage. Liquidity issue are particularly visible at high frequency (HF) 
and are a concern of most of financial institutions managing HF funds.
Promotor: D. Hainaut, Researcher: J-L. Dupret. 2021-2023. UCLouvain 
FSR and FNRS. 

Graph informed sufficient dimension reduction: a bridging 
conditional independence framework for distributed estimation 
and inference
The proposed project focuses upon conditional independence 
modelling and provides new methodological aspects for extending the 
estimation of probabilistic graphical models (PGMs) while performing 
supervised feature extraction methods proposed in the statistics 
literature. This will be performed by exploiting the close connection 
between these two distinct modelling frameworks and by retaining 
the strong points of each framework and thus making feasible the 
identification of a central dimension reduction space in a high-
dimensional setting. As such, the estimation of PGMs in settings where 
datasets are stored on distributed clusters will be of central interest.
Promotor: E. Pircalabelu, Researcher: E. Nezakati. 2021-2023. UCLouvain 
FSR. 

Imperfect Data: From Mathematical Foundations to Applications 
in Life Sciences (IMAL)
We are witnessing a period of time where the data collection potential 
has increased exponentially. The cautionary tale of this big data era is that 
large amounts of data do not necessarily contribute to an increment in our 
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knowledge about the underlying phenomenon. One of the principal reasons 
for this is that even though one would desire to measure a characteristic 
for a subject, in many instances one can only get an approximate 
measurement due to difficulty in obtaining the direct measurement of the 
desired phenomenon (e.g. tumor size), non-replicability across instances 
(e.g. blood pressure), necessity to obtain numerous measurements 
rapidly, sometimes at the cost of accuracy. As a result, many modern 
observed markers are proxies for the real data because invasive, 
costly or too complex methods would be required to obtain accurate 
measurements. In this project we study how one can correct for different 
types of imperfect data when building statistical models with a focus on 
applications coming from life sciences. Imperfect data appear in different 
contexts, structures and models, and this project focuses on two common 
settings which regularly suffer from imperfect data: data in a regression 
context with imperfectly measured explanatory variables (Theme 1) and 
highdimensional or functional data with measurement error (Theme 2).
Promotors: C. Legrand (porte-parole, UCLouvain), A. El Ghouch 
(UCLouvain), P. Lambert (UCLouvain / ULiège), E. Pircalabelu 
(UCLouvain), G. Van Bever (UNamur), I. Van Keilegom (UCLouvain / KU 
Leuven). 2020-2025. Sponsor:  Fédération Wallonie-Bruxelles. 

Sustainable, Adequate and Safe Pensions
This interdisciplinary research project (law, economics, actuarial science, 
philosophy) aims at critically assessing the key conditions that a public 
pension system should fulfil to be successfully reformed. Our hypothesis is that 
there are three such conditions: i) financial sustainability, ii) social adequacy 
and iii) safe governance. Hence, the ‘SAS’ acronym. Our goal is to identify 
the pension architecture that is the most likely to generate SAS pensions.
Promotors: P. Devolder, A. Autenne, J. Hindriks, V. Vandenberghe, A. 
Gosseries. ARC project. 2018-2023. Sponsor: Fédération Wallonie-
Bruxelles.

Negative and ultra-low interest rates: behavioral and 
quantitative modelling
Interest rates are a cornerstone of economics and finance. They are 
at the foundation of asset pricing and monetary policy, and more 
generally of all intertemporal choices made by market participants 
and institutions every day, with huge consequences for the economic 
activity and wellbeing of our societies. Until recently, it was assumed 
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(mostly implicitly) that interest rates could only possibly be positive. 
Notwithstanding, in the wake of the financial crisis initiated in 2008, major 
central banks of developed countries have been brought to conduct 
rates policies that turned them negative. The consequences of such a 
paradigm shift are both potentially huge and not well understood yet. 
This research project aims at shedding light on these consequences, both 
from an academic and a policy viewpoint, following three intertwined 
research lines that bring together a multidisciplinary team of researchers 
working on Behavioral Finance, Macro Finance, and Quantitative Finance.
Promotors: C. D’Hondt, J. Dávila, L. Iania, C. Hafner, O. Corneille and F. Vrins. 
ARC project. 2018-2023. Sponsor:  Fédération Wallonie-Bruxelles. 

Using biomarkers to enrich interim analyses in cancer clinical trials
A surrogate endpoint is one that can be used instead of a clinical endpoint, 
with a corresponding gain in time and/or decrease in the number of patients 
required to develop new treatments. Biomarkers, which can potentially 
serve as surrogates, are increasingly available in randomized clinical trials 
in oncology.  The validation of surrogate endpoints has proved to be 
challenging due to the specific condition known as “trial-level” surrogacy, 
seldom found in empirical studies. This project aims at developing and 
validating statistical methods that rely on “individual-level” surrogacy 
rather than “trial-level” surrogacy, thus allowing the use of biomarkers to 
predict clinical endpoints in individual trials. In particular, we propose to 
study the potential benefits of using biomarkers to enrich interim analyses 
of clinical endpoints in randomized clinical trials. This will be done by further 
developing the statistical models and techniques that allow for using interim 
data from a clinical trial to make predictions about its future results, thus 
expediting decisions and actions that need to be made in drug development.
Promotor: C. Legrand. 2019-2021. Sponsor: Région Wallonne. 

BeNeFit
The BeNeFit project is a collaborative effort between UCLouvain (Main 
promotor: Catherine Legrand, ISBA-LIDAM), two private industry (IDDI, 
BMS), one non-profit organization (EORTC, via an Innoviris funding) and 
the Hopitaux Universitaires de Lyon. This project, entitled «Biostatistical 
Estimation of Net Effects for Individualization of Therapy” obtained a Biowin 
grant (Pôle de compétitivité Région Wallone). The objective is to develop a 
new method to combine information about the different aspects of a new 
therapy (short and long term outcome, toxicity, quality of life) rather than 
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focusing on an primary endoint as is currently done in clinical research. This 
new statistical methodology, based on further developments of “generalized 
pairwise comparisons”, will also be implemented in an appropriate software 
to allow the analysis of the data from a clinical trial while choosing a 
hierarchy in these outcomes, based on the priority of each patient and 
medical doctor to provide a specific answer in terms of risk-benefit.
Promotor: C. Legrand. 2019-2021. Sponsor: Région Wallonne.

BRAIN-be: Valorisation de 70 ans d’observations solaires de 
l’Observatoire Royal de Belgique
This is an interdisciplinary project (VAL-U-SUN) between the Solar Influence 
Data Analysis Center of the Royal Observatory Belgium (Uccle, Brussels), 
Drs Laure Lefevre et Veronique Delouille, and l’ISBA, on the analysis of 
the international Sunspot Index. In a four years’ PhD project, the task is 
to statistically characterise the sunpot data set, by developing a model 
for its short and long term behaviour over time, including its statistical 
uncertainties. The overall goal is to come up with an automated quality 
control algorithm that allows (almost) online supervision of the evolution 
of the data reported by a collection of sunspot observation station 
around the world that contribute to establishing a statistically “clean” 
index. Assistance to this project is given by the SMCS (Christian Ritter).
Promotor: R. von Sachs, Researcher: S. Mathieu. 2016-2021. Sponsor: 
Belgian Science Policy. 

Optimal transport in nonparametric statics: Copulas for non-
Euclidean data and multivariate tail quantile countours
The aim is to explore the potential of concepts and methods from the theory 
of optimal measure transport for statistical modelling and inference. We 
will extend the classical probability integral and quantile transforms on the 
real line to more general state spaces thanks to cost-minimizing mappings 
pushing a reference measure towards a target measure. Based on these 
transforms, we will seek to extend Sklar’s celebrated copula theorem to 
more general metric spaces. The unit circle will serve as test case, and will 
allow us to model dependence between directional data. Further, we will 
study properties of tail quantile contours of multivariate regularly varying 
distributions defined via cyclically monotone mappings. Such contours are 
expected to satisfy a shape constraint involving a compact convex body, 
and we will look to exploit this information to construct efficient estimators.
Promotor: J. Segers. 2019-2021. Sponsor : FNRS CDR.
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Quantile regression for censored data
One of the statistical challenges in survival analysis is the study of the 
relationship between a time-to-event response T and a set covariates 
X. This can be done using a wide variety of regression techniques like, 
for example, linear, AFT or Cox models. A robust and flexible alternative 
to these classical models is quantile regression, which has gained 
considerable popularity and interest in recent years. Many methods 
have been developed for quantile regression with completely observed 
data. But when data are subject to censoring, statistical estimation and 
inference become more difficult, and the literature is sparse. The existing 
work focuses on the case of i.i.d. data with a right-censored response, 
but in practice censoring mechanisms can be quite complicated 
(e.g. interval censoring) and may concern both the response and the 
covariates. The objective of this project is to develop and study consistent 
and computationally efficient procedures to conduct estimation and 
inference in quantile regression models with complicated censoring 
mechanisms. To this end, an enriched asymmetric Laplace distribution will 
be proposed and studied. Once studied, this distribution will be used to 
investigate the case of quantile regression with (1) censored response, (2) 
censored covariates and (3) censored response and censored covariates.
Promotors: A. El Ghouch, I. Van Keilegom. 2020-2024.  Partnership 
KULeuven - UCLouvain. 

Fully funded Pension Systems
The purpose of this interdisciplinary research project (law, actuarial 
science) is to look at the future of fully funded occupational  
pension schemes in the context of ageing and low interest rates. 
Promotor: P. Devolder. 2019-2022. Sponsor: ETHIAS Chair. 

SAS
The SAS software is one of the most used statistical software in the 
world. Since several years, there exist a partenariat between SAS and 
Institut de Statistique, Biostatistique et Sciences Actuarielles (ISBA) 
through which courses of programming in SAS and data mining tech-
niques are organized. These courses are open to all master students 
as well as to PhD students and to all researchers of the UCLouvain.
Promotor: C. Legrand. 2018-2022. Partnership SAS - UCLouvain.
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