
Programme

 09:00    Antoine Soetewey  
«Years of life lost applied to insurance contracts with 
finite horizon for cancer patients»

 09:30    Jean-Loup Dupret 
«Impact of rough stochastic volatility models on 
long-term life insurance pricing»

 10:00    Chikêola Ladekpo
«Outliers detection in meta-analysis of clinical trials »

10:30 - 11:00 
Coffee break

 11:00    Team presentation 
             Morine Delhelle & Ingrid Van Keilegom 
«Dependent censoring in cure models»

 11:45    Charles Guy Njike Leunga  
«Valuation of annuity guarantees under a self-exciting 
switching jump model»

 12:15    Benjamin Deketelaere  
«Quantile regression for Interval-Censored data using an 
Enriched Laplace Distribution»

12:45 - 14:00  
 Sandwich-lunch break 
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9:00 am – 1:00 pm  

Venue : Auditorium AGORA 
AGOR 14 (Pl. Agora)



9:00 – 9:30    Antoine Soetewey  
«Years of life lost applied to insurance contracts with 
finite horizon for cancer patients»

A B S T R A C T
Advancements in medicine and biostatistics have already resulted 
in a better access to insurance products for people diagnosed with 
cancer, in particular via the right to be forgotten which gives the 
right for an insurance applicant not to declare a previous cancer 
after a period of 10 years starting at the end of the therapeutic pro-
tocol.  There is, however, still room for improvement in facilitating 
access to financial services for people with certain types of cancer.  
Over the last decade, the number of years of life lost (YLL) became 
a popular tool in biostatistics and epidemiology to measure diffe-
rences 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 life insu-
rance contracts where benefits are associated to transition between 
states (Dickson et al., 2013; Pitacco, 2014).  Based on 140,241 melano-
ma, 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. We also show how the obtained results can be used to re-think 
the access of cancer patients to different insurance products, with a 
focus on financial contracts with a finite horizon such as loans and 
life annuities, by determining the financial burden to insurers de-
rived from the loss of some years of life.

9:30 – 10:00    Jean-Loup Dupret
«Impact of rough stochastic volatility models on long-
term life insurance pricing»

A B S T R A C T
The Rough Fractional Stochastic Volatility (RFSV) model of Gatheral 
et al. (2014) has led in the past few years to a shift of paradigm towards 
rough volatility models thanks to its ability to remarkably reproduce 
financial time series of past volatility as well as the observed implied 
volatility surface. Two tractable implementations have then been de-
rived from this RFSV model with the rBergomi model of Bayer et al. 
(2016) and the rough Heston model of El Euch et al. (2018).  We now 
show practically how to expand these two rough volatility models 
at larger time scales, we analyze their implications for the pricing of 
long-term life insurance contracts and we explain why they provide 
a more accurate fair value of such long-term contacts. In particular, 
we highlight and study the long-term properties of these two rough 
volatility models and compare them with standard stochastic vola-
tility models such as the Heston and Bates models. For the rough 
Heston model, we manage to build a highly consistent calibration 
and pricing methodology based on a stable regime for the volatility 
at large maturity. This ensures a reasonable behavior of the model 
in the long run. Concerning the rBergomi model, we show that this 
model does not exhibit a realistic long-term volatility with extremely 
large swings at large time scales. We also show that this rBergomi 
model is not fast enough for calibration purposes, unlike the rough 
Heston model which is highly tractable. Compared to standard sto-
chastic volatility models, the rough Heston hence provides efficient-
ly a more accurate fair value of long-term life insurance contracts 
embedding path-dependent options while being highly consistent 
with historical and risk-neutral data.
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10:00 – 10:30    Chikêola Ladekpo
«Outliers detection in meta-analysis of clinical trials »

A B S T R A C T
For the life cycle management of a vaccine and to leverage on exis-
ting 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 multiva-
riate 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 in the scope of the post-marketing sur-
veillance 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, we selected three promi-
sing methods to detect whether a new study appears as an outlier 
in such meta-analysis with respect to the response variable: (1) the 
variance shift outlier model, (2) the external studentized residual 
and (3) the robust mixture model. In this poster, we present the 
results of a simulation study comparing these three methods to 
identify an outlier study in a meta-analysis of vaccine clinical trials.

11:00 - 11:45    Team presentation  
Morine Delhelle & Ingrid Van Keilegom
«Dependent censoring in cure models»

A B S T R A C T
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 before it ends or she/he is still 
alive by the end of the study. In such a case, the death time (time

to event) 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, for the sake of simplification, ’independent censo-
ring’ is assumed but in lot of cases that can lead to bias when there is 
actually ’dependent censoring’, that is when the survival time and the 
censoring time are stochastically dependent of each other. This occurs, 
e.g., when the event of interest is the time to death due to a certain di-
sease, and censoring occurs (among other causes) when a patient dies 
due to another disease that has the same risk factors as the disease of 
interest.
In traditional survival analysis, all subjects in the population are assu-
med 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, in many situations it may happen that a fraction of 
individuals (long-term survivors) will never experience the event, that 
is, they are considered to be event free. For example, a treatment is 
assigned to patients in order to evaluate the effect on the recurrence of 
a disease. Many individuals never experience recurrences and thus can 
be regarded as cured or immune individuals. Models which deal with 
such data are called cure models. One popular of them, the mixture 
cure model, models the survival function by assuming that the under-
lying population is a mixture of two sub-populations: the sub-popula-
tion of ‘susceptible’ (i.e. those who will experience the event and have 
finite survival time) and the sub-population of ‘nonsusceptibles’ (i.e. 
those who are event free and have an infinite survival time).
In this presentation we will propose you a just developed fully para-
metric mixture cure model that allows dependent censoring thanks to 
the copulas. Our approach is inspired by a work of Claudia Czado and 
Ingrid Van Keilegom (2020).



11:45 - 12:15    Charles Guy Njike Leunga
«Valuation of annuity guarantees under a self-exciting 
switching jump model»

A B S T R A C T
We investigate the valuation of annuity guarantees under a regime-
switching model when the dynamics of the underlying stock price 
follows a self-exciting switching jump-diffusion process. In this fra-
mework, the intensity of shock arrivals, the return and volatility of 
shocks are modulated by a continuous-time hidden Markov chain 
with a finite number of states. The interest rate is stochastic and cor-
related to the stock market. In an incomplete market, we define an 
equivalent martingale measure to price a variable annuity contract 
with a minimum guarantee in case of death or life. Under this equi-
valent martingale measure, we propose closed-form approximation 
formulas using the inverse Fourier transform technique. A nume-
rical implementation highlights the impact of self-exciting jumps 
and economic regimes on the valuation of guarantees.

12:15 - 12:45   Benjamin Deketelaere
«Quantile regression for Interval-Censored data using 
an Enriched Laplace Distribution»

A B S T R A C T
Quantile regression (QR) is an alternative to the common mean re-
gression. In QR, conditional quantiles of a response variable are esti-
mated across values of predictors variables. When all data are fully 
observed, the regression coefficients are estimated by minimizing a 
check loss function. However, if the data are censored, minimizing 
the standard check loss function is no longer possible. As the be-
ginning of a solution, 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 expla-
natory variables follows an Asymmetric 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 provi-
ded by the Laguerre polynomials in order to better approximate the 
underlying distribution. Some finite samples simulations are pres-
ented in the case of interval-censored data. These demonstrate that 
using the Enriched Laplace Distribution leads to a better bias reduc-
tion than other existing estimating methods.
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Session on mental health for 
researchers 

«How am I doing as a researcher?»
 by Pierre Philippot, IPSY, UCLouvain

The Institute of Statistics, Biostatistics and Actuarial Sciences (ISBA) 
Young Researchers Day will be held on Friday 17th of September 2021. 
During this event, there will be a session just among researchers to 
reflect on our mental health, i.e. the impact of the pandemic crisis on 
how we feel in our daily life as a researcher (and beyond?) from 2  to 
3 pm. This session is open to all LIDAM researchers. 

Find below a short description.   

Objectives:
-	 Raise awareness about mental health
-	 Allow every researcher to know how he or she is doing
-	 Give tips on how to improve on mental health
-	 Indicate where and how to seek for help

Contents: 
1.	 Introduction:  Fact (fun) about 
     researcher mental health – clarification on the topic – scope
2.	 Individual reflection time: How am I doing? (Questionnaire)
3.	 Conclusion: What to do next?
   a.      In case you are doing well. Keep it up and help others get there
   b.      If not, this is what you can start and/or stop doing
   c.      Useful tips
   d.      Where to get help? REGISTRATION 

 Link to online FORM
Thank you

https://forms.office.com/Pages/ResponsePage.aspx?id=1JCwei76z068fEEntNWC7Nppok6E5AhNsjP-86q83SxUMjU3UDFHVURWMEhEV0tZR1NGS1M5T1lTWi4u
https://forms.office.com/Pages/ResponsePage.aspx?id=1JCwei76z068fEEntNWC7Nppok6E5AhNsjP-86q83SxUMjU3UDFHVURWMEhEV0tZR1NGS1M5T1lTWi4u
https://forms.office.com/Pages/ResponsePage.aspx?id=1JCwei76z068fEEntNWC7Nppok6E5AhNsjP-86q83SxUMjU3UDFHVURWMEhEV0tZR1NGS1M5T1lTWi4u

