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9h00: Vanessa Hanna
«Financing of occupational pensions under low inte-
rest rates»
ABSTRACT
In life insurance contracts, there are two common policies that are 
used the most: The first is the participating life insurance contract 
which is based on a fixed guaranteed interest rate in addition to a 
bonus credited periodically to the mathematical reserves depen-
ding on the performance of the investment. The second policy is 
the pure unit linked that depends on the investment funds which 
this policy is linked to, thus it yields a return that is more volatile 
than in the first contract and without any guarantee.
Under the low interest rate environment, we aim in this paper to 
design a new life insurance product in order to boost the gua-
ranteed interest rate and to find an optimal equilibrium between 
guarantee and return.
This paper is divided into two parts, one is to price consistently the 
contract under the risk neutral measure with the usual assump-
tions on the financial market and the second is to figure out the 
optimal investment strategy under the real world measure based 
on the behavior of the customer.

9h30: Alexandre Jacquemain
«Penalized bootstrap Lorenz regression»
ABSTRACT
The explained Gini coefficient introduced by Heuchenne and Jac-
quemain (2019) is a measure of the inequality of an economic out-
come attributable to a set of covariates. With the development of 
surveys, microeconomic datasets display a vast and growing num-
ber of variables. In this paper, we aim to produce reliable inference 
for the explained Gini coefficient in a sparse situation, while perfor-
ming variable selection at the same time. To do so, we propose a 
penalized bootstrap estimator. The penalized procedure replaces 
the discrete objective function used in Heuchenne and Jacque-
main (2019) by a differentiable approximation and adds to it a Las-
so penalty. Numerically, the FABS algorithm developped by Shi et 
al. (2018) can be used to generate a solution path ranging from 
high to low sparsity. Bootstrap is then used to choose the regulari-
zation parameter and to produce reliable inference. Simulations as 
well as avenues for applications are presented.

10h00 - 10h30: Break



10h30 : Ensiyeh Nezakati Rezazadeh
«Distributed high-dimensional estimation for preci-
sion matrices»
ABSTRACT
Precision matrix estimation plays an important role in statistical and 
machine learning, especially in the framework of probabilistic gra-
phical modeling. When the sample size n or the dimension of the 
dataset is large, estimation of the precision matrix using one single 
computer is computationally challenging. An attractive approach for 
down-scaling the problem size is to first split the dataset into subsets 
and then fit models using distributed algorithms. The dataset can be 
split either based on the observations or based on the variables. Much 
of the attention has been focused on splitting the observations into 
K independent sub-samples that are analyzed in parallel. Once the 
analysis is performed, estimates are combined together into a final 
estimate that is treated as the final output of the method. While the 
majority of the literature focuses on splitting based on the observa-
tions, splitting on the p variables is more effective when p >> n. On the 
other hand, variable splitting is much more challenging due to the 
existing correlation between variables.
In this talk, we present a lasso-type distributed estimator of the pre-
cision matrix for high-dimensional Gaussian graphical models by im-
plementing a partitioning procedure on both the observations and 
the features at the same time. To this end, using the split data, we first 
propose the local estimators for each subset of variables and then the 
cross estimators between every two subsets of variables. A new com-
bined estimator in each sub-sample is introduced by `gluing’ toge-
ther the local and the cross estimators from the subsets. We use the 
asymptotic distribution of these combined estimators and introduce 
a confidence distribution-based method to aggregate the estimators 
and build a new final estimator. We present next theoretical proper-
ties of this new estimator like consistency and asymptotic distribution. 
Finally, we assess the performance of the newly proposed estimator 
via a simulation study and a real data example.

11h00: Leandro Garcia Barrado
«Enrichment of interim analyses USing Efficacy  
Biomarkers (EUSEBio)» 
ABSTRACT
In clinical trials with a longitudinally measured endpoint, interest is 
usually in the treatment effect on the final measurement. In order 
to reduce the expected sample size and/or total duration of the trial, 
interim analyses may be introduced to stop the trial early for efficacy. 
Galbraight and Marschner (2003) introduce an interim analysis based 
on the predicted treatment effect on the final measurement, requi-
ring data from both intermediate and final endpoints. We propose 
to extend the design of Galbraight and Marschner (2003) (GalMar) 
with an additional interim analysis using solely intermediate endpoint 
data in order to reduce expected sample size and/or total trial dura-
tion even further. Starting from the meta-analytic surrogacy model 
introduced by Buyse et al. (2000), it is possible to define the multiva-
riate sampling distribution of the test statistics vector of the proposed 
intermediate-only interim, the GalMar interim, and the final analysis. 
Subsequently, this distribution can be used to evaluate the opera-
ting characteristics, i.e. expected sample size and trial duration, of the 
extended design with respect to particular individual- and trial-level 
correlation settings. In the context of an Age-Related Macular Dege-
neration (ARMD) ophthalmology trial (Gragoudas et al., 2004), results 
show reductions on both expected sample size and trial duration. A 
requirement though, is that the intermediate measurement needs to 
be a validated surrogate with at least good trial-level validity in case to 
improve over expected trial duration and needs to have excellent trial-
level validity to be able to improve with respect to expected sample 
size.



11h30: Peter Hieber and Pierre Devolder
«Valuation of Hybrid Financial and Actuarial Products in 
Life Insurance by a Novel Three-Step Method»
ABSTRACT
Financial products are priced using risk-neutral expectations justified 
by hedging portfolios that (as accurate as possible) match the pro-
duct’s payoff. In insurance, premium calculations are based on a real-
world best-estimate value plus a risk premium. The insurance risk pre-
mium is typically reduced by pooling of (in the best case) independent 
contracts. As hybrid life insurance contracts depend on both financial 
and insurance risks, their valuation requires a hybrid valuation principle 
that combines the two concepts of financial and actuarial valuation. 
The aim of this paper is to present a novel three-step projection algo-
rithm to valuate hybrid contracts by decomposing their payoff in three 
parts: a financial, hedgeable part, a diversifiable actuarial part, and a 
residual part that is neither hedgeable nor diversifiable. The first two 
parts of the resulting premium are directly linked to their correspon-
ding hedging and diversification strategies, respectively. The method 
allows for a separate treatment of unsystematic, diversifiable mortality 
risk and systematic, aggregate mortality risk related to, for example, 
epidemics or population-wide improvements in life expectancy. We 
illustrate our method in the case of CAT bonds and a pure endowment 
insurance contract with profit and compare the three-step method to 
alternative valuation operators suggested in the literature.
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