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Generating administrative data bases with Wasserstein GAN
Hugues Annoye, Cédric Heuchenne
Université Saint-Louis and ULiège

ABSTRACT 

In a world increasingly surrounded by data, data privacy and anonymisation are 
becoming more and more important. In these circumstances, the need for fake data 
bases that replicate the characteristics of the population while preserving privacy is 
arising. In this presentation, we investigate how we can use Wasserstein generative 
adversarial network (WGAN), developed by Arjovsky 2017 in the context of image 
synthesis, to create administrative data bases and we also adapt it to take weights 
into account. Administrative data have the specificity of mixing continuous and 
categorical data, which should be taken into account in the architecture of the WGANs. 
Then, we present a new method to evaluate the results based on Support Vector Data 
Description (SVDD) on real data coming from Labour Force Survey (LFS).

Linear association models with heavy tail errors on trees of 
transitive tournaments
Stefka Asenova, Johan Segers
UCLouvain

ABSTRACT 

Linear structural equation models (SEMs) are used to model causality through parent-
child relations in directed graphs. SEMs represented by a graph which is acyclic are 
called recursive. We present two linear recursive SEMs, max-linear and sum-linear, with 
respect to a special graph called tree of transitive tournaments (ttt). While transitive 
tournaments which are complete directed acyclic graphs (DAGs) have been known in 
the literature for a long time, to the best of our knowledge, an object as the ttt appears 
for the first time here. The linear recursive models with heavy tails with respect to a ttt 
have been inspired on the one hand by the rich applications of max-linear Bayesian 
networks in extreme value literature, and on the other hand by more recent results on 
graphical models with respect to block graphs. The link between our work and these 
two topics is the ttt viewed as a DAG whose skeleton is a block graph. Although the 
motivation behind SEMs is causality, we prefer to interpret our model as associational 
rather than causal. This is preferred in the light of applications where causality might 
be rather a strong claim.

For our linear recursive models with respect to a ttt we show what is necessary for a 
certain distribution to have a tail limit factorizable in independent increments along 
the shortest paths within the ttt. Similarly to the “method of path coefficients” used at 
the beginning of 20th century we study what is necessary for all edge weights to be 
uniquely identifiable. It turns out that the studied properties are exactly identical for 
both the sum- and the max-linear models. We reveal the two main reasons for this, at 
least what regards them as SEMs with respect to a ttt.
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Quantile regression for interval-censored data using 
Laguerre polynomials
Benjamin Deketelaere, Anouar El Ghouch, Ingrid Van Keilegom
UCLouvain and KU Leuven

ABSTRACT 

Quantile regression (QR) is an alternative to the common mean regression. In QR, 
conditional quantiles of a response variable are estimated across values of the predictor 
variables. In the standard setting of complete observed data, the regression coefficients 
are estimated by minimizing a check loss function. In this work we consider QR in the 
case of interval-censored data.

Minimizing the standard check loss function is no longer possible with interval-
censored observations. As a first step, it is possible to transform the minimization of 
the check function into a “maximum likelihood problem”. Indeed, if we assume that 
the response variable conditional to the explanatory variables follows an Asymetric 
Laplace distribution (ALD), it can be shown that minimizing the check function 
is equivalent to fit an ALD to the data. For censored data, fitting an ALD leads to 
inconsistent estimation of the regression coefficients. We propose to “enrich” the 
Laplace Distribution by using Laguerre polynomial expansions. The idea behind this 
is to use the extra-flexibility provided by the Laguerre polynomials in order to better 
approximate the underlying distribution.

The outline of the poster is as follows. To begin, the methodology will be introduced and 
motivations for the use of Laguerre polynomials will be provided. Then, two theoretical 
results about consistency and convergence rate of our estimator are presented. Also, 
the results of some finite samples simulations are shown. Finally, an application on a 
real dataset illustrates that there is a significant difference between the starting salary 
of a man and a woman.

Copula-based dependent censoring in cure models
Morine Delhelle, Ingrid Van Keilegom
UCLouvain and KU Leuven

ABSTRACT 

Survival analysis examines and models the time it takes for events to occur. The typical 
event is death, from which the name ‘survival analysis’ and much of its terminology 
derives. Since the data can only be collected over a finite period of time, the ‘time to 
event’ may not be observed for all the individuals. This is the case for example when a 
patient leaves a clinical study prematurely or she/he is still alive by the end of the study. 
In such a case, the death time for this individual is unknown. Such a phenomenon, 
named censoring, creates some unusual difficulties in the analysis of survival data 
that cannot be handled properly by standard statistical methods. Most of the time, 
‘independent censoring’ is assumed but that can lead to bias when there is actually 
‘dependent censoring’, that is when the survival time and the censoring time are 
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stochastically dependent of each other. This occurs, e.g., when the event of interest is 
the time to death due to a certain disease, and censoring occurs (among other causes) 
when a patient dies due to another disease that has the same risk factors.

In traditional survival analysis, all subjects in the population are assumed to be 
susceptible to the event of interest, that is, every subject has either already experienced 
the event or will experience it in the future. However it may happen that a fraction of 
individuals will never experience the event and are considered to be event free. For 
example, if we observe patients with breast cancer, fortunately some of them may 
never die of their cancer and thus can be regarded as cured individuals. Models which 
deal with such data are called cure models. One of them, the mixture cure model, 
assumes that the underlying population is a mixture of two sub-populations : the 
‘susceptibles’ (who will experience the event) and the ‘non-susceptibles’ (who are 
event free).

In this poster we will propose a fully parametric survival model that takes dependent 
censoring and the existence of a cure fraction into account, by working with copulas 
(for the dependent censoring) and a mixture cure model. The model is inspired by 
a previous work of Czado Claudia and Van Keilegom Ingrid (2021) on dependent 
censoring without cure fraction.

Flexible joint model for time-to-event and non-Gaussian 
longitudinal outcomes
Hortense Doms, Philippe Lambert, Catherine Legrand
UCLouvain and ULiège

ABSTRACT 

In medical studies, while the primary interest is often to record the time at which 
a particular event occurs, information on multiple biomarkers is also collected 
longitudinally throughout the follow-up period. This provides a combination of 
survival and longitudinal information on each individual under study. To measure the 
association between repeated measurements and the risk of an event, joint models 
for longitudinal and time-to-event data are frequently use. In the most common 
joint model approach, repeated measurements of a biomarker are modelled using 
a linear mixed model and the risk of event is modelled using a proportional hazard 
model. The latter assumes a linear relationship between the survival covariates and 
the log hazard. In this work, we propose an extension that allows for possible non-
linear effects of some survival covariates by using Bayesian penalised B-splines. Our 
model is valid for non-Gaussian longitudinal responses since we use a generalized 
linear mixed model for the longitudinal process. The parameters are estimated under 
a Bayesian approach using Markov chain Monte Carlo algorithms. A simulation study 
is conducted to evaluate the accuracy of our methodology.



5/10

A subdiffusive stochastic volatility jump model
Jean-Loup Dupret, Donatien Hainaut
UCLouvain

ABSTRACT 

Subdiffusions appear as good candidates for modeling illiquidity in financial markets. 
Existing subdiffusive models of asset prices are indeed able to capture the motionless 
periods in the quotes of thinly-traded assets. However, they fail at reproducing the 
jumps and the time-varying volatility observed in the price of these assets. The aim of 
this work is hence to propose a new model of subdiffusive asset prices reproducing 
the main characteristics exhibited in illiquid markets. This is done by considering a 
stochastic volatility jump model, time-changed by an inverse subordinator. We derive 
the forward fractional partial differential equations (PDE) governing the probability 
density function of the introduced model and we prove that it leads to an arbitrage-
free and incomplete market. By proposing a new procedure for estimating the model 
parameters and using a series expansion for solving numerically the obtained fractional 
PDE, we are able to price various financial derivatives on illiquid assets and to propose 
a corresponding hedging strategy. This way, we show that the introduced subdiffusive 
stochastic volatility jump model yields consistent and more reliable results in illiquid 
markets compared with existing subdiffusive models of illiquidity.

Modelling multivariate extreme value distributions via 
Markov trees
Shuang Hu, Johan Segers
Southwest University, Chongqing, and UCLouvain

ABSTRACT 

Multivariate max-stable distributions are a primary choice for modelling multivariate 
extremes. In high dimension, however, their construction is challenging. We propose a 
method based on graphical models which consists of combining bivariate max-stable 
distributions in a tree.

A Markov tree is a random vector indexed by the nodes of a tree and satisfying the 
global Markov property. Its joint distribution is totally determined by those of pairs 
of variables along the edges of the tree. Under proper conditions, partial maxima of 
samples from a Markov tree converge to a max-stable distribution.

Under the assumption that the data-generating distribution is in the domain of 
attraction of a max-stable distribution, we construct a Markov tree by letting each 
connected pair of variables have the same distribution as the corresponding bivariate 
margin of the max-stable distribution. The constructed Markov tree is shown to 
belong to the domain of attraction of another max-stable distribution which inherits 
its dependence structure from the tree. This second max-stable distribution serves as 
a tree-based approximation to the first one, fully determined by the tree structure and 
certain bivariate margins.
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Given the data, we learn the tree structure of the maximum weighted tree by applying 
Prim's algorithm based on estimates of two commonly used bivariate dependence 
measures: upper tail dependence coefficients and Kendall's tau. Once the tree structure 
is settled, several estimation methods are used to estimate the distributions of pairs 
of connected variables. The constructed Markov tree and its max-stable attractor can 
be used for inference on probabilities of rare events in high dimension. The ideas are 
illustrated with river discharges data from the upper Danube basin.

The penalized bootstrap Lorenz regression
Alexandre Jacquemain, Cédric Heuchenne, Eugen Pircalabelu
UCLouvain and ULiège

ABSTRACT 

The explained Gini coefficient, introduced by Heuchenne and Jacquemain (2022), is 
a measure of the economic inequality that can be attributed to a set of covariates. 
Similarly to the R2 in regression models, this quantity never decreases as we keep 
introducing new covariates and may suffer from overfitting on datasets of large 
dimension. We propose a penalized bootstrap procedure which selects the relevant 
covariates and produces inference for the explained Gini coefficient, while avoiding 
overfitting. The obtained estimator achieves the Oracle property and can be computed 
efficiently. In this respect, we introduce the SCAD-FABS algorithm, an adaptation of 
the FABS algorithm proposed by Shi et al. (2018) to the SCAD penalty. The performance 
of the procedure is established by theoretical guarantees and assessed via Monte-
Carlo simulations.

References:

•	 Shi X., Huang Y., Huang J., Ma S., 2018. A Forward and Backward Stagewise 
Algorithm for Nonconvex Loss Functions with Adaptive Lasso. Computational 
Statistics and Data Analysis 124, 235–251.

•	 Heuchenne C. and Jacquemain A., 2022. Inference for monotone single-index 
conditional means: a Lorenz regression approach. Computational Statistics and 
Data Analysis 167, 107347.

Outlier study detection in a meta-analysis of clinical trials
Chikêola Ladekpo, Brigitte Cheuvart, Catherine Legrand, Céline Bugli
GSK Wavre and UCLouvain

ABSTRACT 

For the life cycle management of a vaccine and to leverage on existing historical data, 
GSK seeks to improve the statistical methods for clinical monitoring including both 
historical and new clinical trials data. The new methodology would involve complex 
multivariate statistical analyses to determine whether the results of a new clinical 
study are in line with historical data or if they are outliers. This is of particular interest 
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in the scope of the post-marketing surveillance of immune response to a vaccine. In 
the context of a meta-analysis of vaccine clinical trials, a mixed effect model is fitted 
to the data to predict the antibody geometric mean titer. Based on a literature review, 
four promising methods were selected to detect whether a new study appears as 
an outlier in such meta-analysis with respect to the response variable: the variance 
shift outlier model (VSOM)[1], the external standardized residual method (ESR)[2], the 
robust mixture model (RMM)[3] and the Forward Search Algorithm (FSA)[4]. These 
methods are compared both theoretically and via a simulation study. The results of 
our simulations study comparing these three approaches and the impact of the outlier 
study size on their performance are presented in this poster.

References

1.	 Gumedze, F. N., Welham, S. J., Gogel, B. J. & Thompson, R. A Variance Shift Model 
for Detection of Outliers in the Linear Mixed Model. Computational Statistics & 
Data Analysis 54, 2128–2144. issn: 0167-9473. doi:10.1016/j.csda.2010.03.019 (Sept. 1, 
2010).

2.	 Viechtbauer, W. & Cheung, M. W.-L. Outlier and Influence Diagnostics for Meta-
Analysis. Research Synthesis Methods 1, 112–125. issn: 1759-2887. doi:10.1002/jrsm.11 
(2010).

3.	 Beath, K. J. A Finite Mixture Method for Outlier Detection and Robustness in Meta-
Analysis. Research Synthesis Methods 5, 285–293. issn: 1759-2887. doi:10.1002/
jrsm.1114 (2014).

4.	 Petropoulou, M. et al. A Forward Search Algorithm for Detecting Extreme Study 
Effects in Network Meta-Analysis. Statistics in Medicine 40, 5642–5656. issn:1097-
0258. doi:10.1002/sim.9145 (2021).

Time-to-event surrogate endpoint validation using mediation 
and meta-analytic data
Quentin Le Coënt, Catherine Legrand, Virginie Rondeau
Université Bordeaux and UCLouvain

ABSTRACT 

With the ongoing development of treatments and the resulting increase of survival 
in oncology, clinical trials based on endpoints such as overall survival can require long 
follow-up times in order to observe enough events to ensure a sufficient statistical 
power. The use of surrogate endpoints can thus be attractive for these trials. However, 
prior to any use in a new trial, a surrogate must have been statistically validated. In 
this work we propose an approach for surrogate validation when both the surrogate 
and the true endpoint are time-to-event. This approach is based on the framework of 
mediation analysis and is developed for meta-analytic data. It uses a joint regression 
model for the hazard functions of both endpoints. The mediation analysis enables 
one to decompose the total effect of the treatment on the true endpoint into a direct 
effect and an indirect effect through the surrogate. This decomposition is defined 
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using counterfactual outcomes. The surrogate is validated if the ratio of indirect effect 
over total effect is sufficiently high. The meta-analytic nature of the data is taken into 
account in the joint model by using random effects at the individual level and at the 
trial level. The estimated parameters of the model are then used to compute the time-
dependent ratio of the indirect over total effect of the treatment on the true endpoint. 
We designed a simulation study to evaluate the performances of this approach 
regarding the estimation of the parameters of the model as well as the surrogacy 
measure. This method was then applied to assess the time-to-relapse survival as a 
surrogate of the overall survival in the context of resectable gastric cancers treated 
with adjuvant chemoterapy.

Concentration bounds for the empirical angular measure
Stéphane Lhaut, Stéphane Clémençon, Hamid Jalalzai, Anne Sabourin, 
Johan Segers
UCLouvain and Télécom Paris

ABSTRACT 

The angular measure on the unit sphere characterizes the first-order dependence 
structure of the components of a random vector in extreme regions and is defined in 
terms of standardized margins. Its statistical recovery is an important step in learning 
problems involving observations far away from the center. In the common situation 
that the components of the vector have different distributions, the rank transformation 
offers a convenient and robust way of standardizing data in order to build an empirical 
version of the angular measure based on the most extreme observations. However, 
the study of the sampling distribution of the resulting empirical angular measure is 
challenging. It is the purpose of the paper to establish finite-sample bounds for the 
maximal deviations between the empirical and true angular measures, uniformly over 
classes of Borel sets of controlled combinatorial complexity. The bounds are valid with 
high probability and, up to logarithmic factors, scale as the square root of the effective 
sample size.

An unbalanced, distributed estimator for the precision matrix 
in Gaussian graphical models
Ensiyeh Nezakati, Eugen Pircalabelu
UCLouvain

ABSTRACT 

Precision matrix estimation plays an important role in statistical and machine 
learning, especially in the framework of probabilistic graphical modeling. Nowadays, 
many datasets may be too large to fit and be read efficiently into a single ordinary 
machine. Moreover, sometimes datasets from different sources are private and due 
to security and privacy concerns, one is not allowed to aggregate all the data at one 
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location. As such, the estimation of precision matrix via decentralized machines is of 
contemporary interest. Much of the attention in distributed estimation has focused on 
the setting where the sample size n is large and most approaches propose splitting 
the observations into K independent sub-samples that are analyzed in parallel. 
Once the analysis is performed, local estimators are combined together into a final 
estimator. Most of the studies focused on averaging estimators by taking a simple 
average. Nevertheless, when some of the available machines are more powerful than 
others, it is not efficient to distribute a dataset on different machines with equal sizes. 
In this case, one deals with unbalanced sub-samples and just taking a simple average 
is not an optimal approach for aggregating estimators. In this talk, we present a new 
estimator for the precision matrix using a pseudo likelihood function constructed 
based on the asymptotic distribution of the de-biased estimators to aggregate the 
estimators obtained using unbalanced sub-samples. It is shown that the performance 
of this aggregated estimator is similar to that of the centralized, non-distributed 
estimator. Theoretical properties of this estimator are investigated, a simulation study 
and a real data example are used to assess the performance of this estimator.

Number of years of life lost and multistate models for cancer 
patients
Antoine Soetewey, Michel Denuit, Catherine Legrand
UCLouvain

ABSTRACT 

Over the last decade, the number of years of life lost (YLL) became a popular tool in 
biostatistics and epidemiology to measure differences in life expectancy or mortality, 
primarily thanks to its ease of interpretation and because information on the cause of 
death is not required. On the other hand, multistate models are a powerful statistical 
approach to study the evolution of individuals between different "states", providing 
a convenient representation for patients diagnosed with cancer. Based on 140,241 
melanoma, thyroid and female breast cancer cases recorded by the Belgian Cancer 
Registry, we illustrate how cancer registry data can be used to fit a 3-state (healthy–
cancer–death) multistate model to estimate YLL.

Dynamic Autoregressive Liquidity (DArLiQ)
Linqi Wang, Christian Hafner, Oliver Linton
UCLouvain and University of Cambridge

ABSTRACT 

We introduce a new class of semiparametric dynamic autoregressive models for 
the Amihud illiquidity measure, which captures both the long-run trend in the 
illiquidity series with a nonparametric component and the short-run dynamics with 
an autoregressive component. We develop a GMM estimator based on conditional 
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moment restrictions and an efficient semiparametric ML estimator based on an 
i.i.d. assumption. We derive large sample properties for both estimators. We further 
develop a methodology to detect the occurrence of permanent and transitory breaks 
in the illiquidity process. Finally, we demonstrate the model performance and its 
empirical relevance on two applications. First, we study the impact of stock splits on 
the illiquidity dynamics of the five largest US technology company stocks. Second, 
we investigate how the different components of the illiquidity process obtained from 
our model relate to the stock market risk premium using data on the S&P 500 stock 
market index.

Adaptive importance sampling with control variates
Aigerim Zhuman, Rémi Leluc, François Portier, Johan Segers
UCLouvain, Télécom Paris and ENSAI

ABSTRACT 

Adaptive importance sampling and control variates are two widely used variance 
reduction techniques associated with Monte Carlo integration. The adaptive 
importance sampling method is based on updating the sampling policy, the sequence 
of distributions used to generate the particles. The method of control variates consists 
of projecting the integrand on the linear space spanned by a vector of auxiliary 
functions with known expectations, called control variates. We propose to incorporate 
control variates into the adaptive importance sampling procedure in order to improve 
the accuracy of Monte Carlo integration. The obtained estimate, called the normalized 
AISCV estimate, is the weighted least squares estimate for the intercept in a multiple 
linear regression model where control variates are used as explanatory variables. 
Our main result is the concentration inequality for the normalized AISCV integration 
error. The approach for the proof combines martingale techniques along with a lower 
bound for the smallest eigenvalue of an empirical Gram matrix, based on a Chernoff 
inequality for matrices. The practical behavior of the derived estimate is illustrated in 
a simulation study.


