
9h00 – 9h30: Emmanuel Niyigena 

A differential network approach using joint graphical lasso 

In this talk, the proposed idea provides new methodological aspects for extending the 

estimation of differences between graphical models from multiple groups of subjects present 

in the analysis. This extension is performed in a differential network modeling framework 

where graphs from similar groups of subjects are constrained to share similarities by a prior 

joint modeling step. The focused research area concerns high-dimensional settings where a 

large number of parameters needs to be estimated at once, and where conditional 

independence modeling takes a central stage. 

 

9h30 – 10h00: John-John Ketelbuters 

Credit Default Swap (CDS) pricing with Fractional Hawkes processes 

We propose a fractional self-exciting model for the risk of corporate default. We study the 

properties of a time-changed version of an intensity-based model. As time-change, we use the 

inverse of an alpha-stable process. Performing such a time-change allows to incorporate two 

particular features in the survival probability curves implied by the model. Firstly, It introduces 

random periods of time where the survival probability is frozen, thereby modeling periods of 

time where the viability of the company is not threatened. Secondly, the time-change implies 

possible sharp drops in the survival probability. This feature corresponds to the occurrence of 

one-time events that threaten the creditworthiness of the company. We show that the joint 

density and Laplace transform of the time-changed intensity and associate compensator are 

solutions of fractional Fokker-Planck equations. After a discussion regarding approximation of 

Caputo fractional derivatives, we describe a simple and fast numerical method to solve the 

Fokker-Planck equation of the Laplace transform. We use this method to compute the survival 

probabilities implied by the model. 

10h00 – 10h30: Sophie Mathieu 

Nonparametric monitoring of sunspot number observations 

The observation of sunspots extends from the seventeen centuries to the present day across 

multiple observatories around the globe. The number of sunspots and sunspot groups build 

the basis of the International Sunspot Number, a world reference for the long-term solar 

activity. Previous analysis demonstrated however that the data from some observatories have 

irregular behaviors over time. Hence it has been necessary to develop a statistical control 

scheme for this important dataset.  

This talk proposes a general nonparametric monitoring scheme that is adjusted to the complex 

features of these time series. The method is based on a control chart designed by block 

bootstrap, which does not require parametric assumptions about the data. The procedure is 

tailored to cope with low signal-to-noise ratio, potentially missing values and the absence of 

in-control series, which is tackled by an intelligent exploitation of the information in the panel.  

The methodology is completed by support vector machine procedures to estimate the 

magnitude and the shape of the encountered deviations.  

The method is able to automatically detect and identify a wide range of deviations in the 

series. Some prominent deviations have also been related to physical causes. 

 



10h30 - 10h45: Pause 

10h45 - 11h30: Mickaël De Backer et Catherine Legrand  

A Regression Model for the Net Bene fit 

Generalized pairwise comparisons (GPC) is a recent approach that aims at describing the effect 

of a treatment as compared to a standard of care in two-group clinical trials, using the so-

called Net Benefit as a measure of overall treatment effect. Among other advantages, this 

method makes it possible to simultaneously analyze several outcomes observed during the 

trial and to use thresholds for clinically relevant differences between the two groups, while 

maintaining a meaningful interpretation for patients and clinicians.  

After briefly introducing the current developments around GPC, we restrict our attention in 

this talk to the situation of only one fully observed outcome of primary interest in the trial. In 

this context, we undertake the challenge of encompassing the Net Benefit in a regression 

framework, allowing for instance one to formally account for stratification variables in the 

trial. We start by shortly discussing the challenges arising when attempting to take auxiliary 

variables into consideration for such an outcome of interest. We then examine how to 

appropriately formulate the regression model, which is naturally extending the literature on 

so-called Probabilistic Index Models (PIMs). Estimation of the model's parameters is then 

suggested based on both the insights of the literature on PIMs and ideas coming from the 

literature on Generalized Estimating Equations. Inference on the model parameters follows 

directly from the latter literatures. Simulation results then help in highlighting several 

anticipated aspects of the suggested estimator in comparison with alternative procedures 

when the latter are available. If time allows, we then finish the talk by discussing how the 

simplifications of this project (univariate and fully observed outcome) may be alleviated in 

future work.   

Non-ISBA contributors: Marc Buyse (IDDI, CluePoints & IBioStat UHasselt) and Olivier Thas 

(IBioStat UHasselt & UGent). 

11h30 - 12h00: Keivan Diakite 

Progressive Pension:  Addressing life expectancy inequalities 

Rising empirical studies have showed the positive relationship between lifetime income and 

life expectancy at retirement. The distortion of income during the active part of the career 

translates into the amount of retirement benefits one might receive, leading to actuarial 

unfairness inside cohort of retirees. In order to discuss unfairness and sustainability issues the 

Belgium pension reform committee issued a proposal for a point system set to be both 

sustainable and adequate. An individual pension account system has also been proposed as 

alternative. In this paper we use this pension account framework in order to set a 

compensation mechanism linked to life expectancy heterogeneity during the active part of 

the career aiming to reduce unfairness once reaching retirement. 

12h00 - 12h30: Hugues Annoye  

Statistical Matching based on KCCA, Super Organizing Maps and Autoencoders-CCA 

The potential to study and improve different aspects of our lives is ever growing thanks to the 

abundance of data available in today’s modern society. Scientists and researchers often need 

to analyze data from different sources; the observations, which only share a subset of the 



variables, cannot always be paired to detect common individuals. This is the case, for example, 

when the information required to study a certain phenomenon is coming from different 

sample surveys. Statistical matching is a common practice to combine these data sets. In this 

paper, we investigate and extend to statistical matching three methods based on Kernel 

Canonical Correlation Analysis (KCCA), Super-Organizing Map (Super-SOM) and 

Autoencoders-Canonical Correlation Analysis (A-CCA). These methods are designed to deal 

with various variable types, sample weights and incompatibilities among categorical variables. 

We use the 2017 Belgian Statistics on Income and Living Conditions (EU-SILC) and we compare 

the performance of the proposed statistical matching methods by means of a cross-validation 

technique, as if the data were available from two separate sources. 

 


