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1 Accomplished Research Projects

1.1 Introduction

The research network consists of 5 Belgian partners and 4 European partners, which are given in

Table 1 below.

Abbreviation | Partner

UCL Université catholique de Louvain

KUL-1 Katholieke Universiteit Leuven 1

KUL-2 Katholieke Universiteit Leuven 2

UG Universiteit Gent

UH Universiteit Hasselt

UJF Université Joseph Fourier

EMC Erasmus Medical Center

USC Universidad de Santiago de Compostela

LSHTM London School of Hygiene and Tropical Medicine

Table 1: Belgian and European partners of the network.

The research project has been built up around five work packages. Table 2 below gives the main

contributors to each work package and indicates per package the partner that is coordinating the

work.

Work package

Contributing partners

WP1: Multivariate data with qualitative constraints | UCL, KUL-1*, UH, UJF, EMC, USC
WP2: Temporally and spatially related data UCL*, KUL-1, UG, UJF, EMC, USC
WP3: Incomplete data

UCL, KUL-1, KUL-2, UG, UH*, USC,

LSHTM

WP4: Data with latent heterogeneity UCL, KUL-1, KUL-2*, UH, UJF, EMC,
USsC

WP5: Highdimensional and compound data UCL, KUL-1, KUL-2, UG*, UH, UJF,
EMC, USC

Table 2: Main contributors per work package, and coordinating partner per work package (indicated

with a *).

In the subsections below we describe the progress that has been made in the various work packages.

For each of the work packages we indicate interactions with research results in other packages. The

references mentioned in the text can be found at the end of this report.



1.2 Work package 1: Multivariate data with qualitative constraints

Boundaries, frontiers, and efficiency and productivity analysis

During the year 2011, research on the topic of estimation of a support of a (univariate or
multivariate) density function, and of estimation of a more general support continued.

A particular support function is a frontier function or production function, with applications in
e.g. economics. Among the classical estimators for a frontier function are the Data Envelopment
(DEA) estimator and the Free Disposal Hull (FDH) estimator. The study of bootstrap procedures
for DEA estimators has been carried out by researchers at the UCL group. The bootstrap can be
based on a complex “double smoothing” procedure (smoothing of the estimated frontier and of a
joint multivariate density in the input/output space) or by using subsampling. See for example
Simar and Wilson (2011a,b,c), and Kneip, Simar and Wilson (2011). A discussion of stochastic
FDH and DEA estimators for frontier analysis is in Simar and Zelenyuk (2011).

Issues of robustness in nonparametric partial frontier modeling are discussed in Daouia and
Gijbels (2011a). The concept of extremiles was exploited in Daouia and Gijbels (2011b) when

estimating frontier cost models.

Nonparametric and semiparametric estimation of curves and surfaces, and estimation
under qualitative constraints

Unknown functions and surfaces are not always smooth, and may show different types of ir-
regularities in different regions. In Desmet and Gijbels (2011) local linear techniques are used to
develop a method for estimation of curves that exhibit jump and peak irregularities.

Another approach to deal with inference for curves with irregularities is to use penalized re-
gression techniques with an appropriate choice of the penalty function. In Antoniadis, Gijbels and
Nikolova (2011) nonparametric regression estimation is considered in extended generalized linear
models using penalized splines with non-quadratic penalties. This unified approach allows to study
the optimization problem and asymptotic properties of the resulting estimator for a whole class
of penalties. Penalized splines estimation and various grouped regularization techniques in addi-
tive varying coefficient models are discussed in Antoniadis, Gijbels and Lambert-Lacroix (2011).
Antoniadis, Gijbels and Verhasselt (2011, 2012) focus on variable selection in additive models
and varying coeflicient models using penalized splines estimation combined with the nonnegative
garrote method.

Often the interest is not only in estimating a mean function, but also in estimating a variance
function, or more generally a dispersion function. Gijbels and Prosdocimi (2012) illustrate the
importance of estimating both, mean and dispersion function, in an analysis of data concerning
induced abortion in Italy. This analysis also motivated the study of robust methods in this context.

When modeling dependencies through copulas, estimation of constrained copulas comes into
play when studying classes of specific dependence structures (such as e.g. positive quadrant de-
pendence). Gijbels and Sznajder (2011a,b) study estimation of copulas under the qualitative
constraints of positive quadrant dependence and left tail decreasingness, among others, in their

papers on testing for specific dependence structures.



Nonparametric and semiparametric testing and estimation procedures

When studying multivariate data, it is often of crucial importance to know if groups of observa-
tions (e.g. defined dy different treatments) differ in their relative dispersions. Gijbels and Omelka
(2011) develop new tests for homogeneity of dispersions.

A particular class of semiparametric modeling is the class of single-index models. Single-index
modeling is used to study conditional probabilities in two-way contingency tables in Geenens and
Simar (2011).

Nonparametric estimation for functional data analysis is a challenging research area. A new
semimetric for such analysis is proposed in Timmermans, Delsol and von Sachs (2011). Slaets,
Claeskens and Hubert (2012) discuss phase and amplitude-based clustering techniques for func-

tional data.

Multivariate data, robust analysis and nonparametric inference

Many univariate robust estimators are based on quantiles. Several outlier detection methods
use a robust measure of skewness such as the medcouple. The latter is defined in terms of quantiles.
The use of smoothing techniques in order to reduce the mean squared error of such quantile-based
estimators is the aim of the paper by Hubert, Gijbels and Vanpaemel (2011).

A review on robust statistics for outlier detection is provided in Rousseeuw and Hubert (2011).

Croux, Gijbels and Prosdocimi (2012) consider extended generalized additive models, and de-
velop methods for robust estimation of mean and dispersion functions in this multivariate setting.
Lambert-Lacroix and Zwald (2011) study robust regression using Huber’s criterion and an adaptive

lasso penalty.

Modelling and measuring of dependencies and copula functions

Quite some research efforts in the network the past year dealt with the study of modeling
dependencies through copula functions. In particular researchers from KUL-1, UCL and UHasselt
are involved in this research. In October 2011 Dominik Sznajder (KU Leuven) defended a Ph.D.
thesis on this topic. Denuit and Mesfioui (2011) focus on the Archimedean family of copulas, and
compare conditional distributions derived under these.

A way to model conditional dependencies is through conditional copula functions. Nonparamet-
ric estimation of conditional copulas has been studied in Veraverbeke, Omelka and Gijbels (2011),
Gijbels, Veraverbeke and Omelka (2011) and Gijbels, Omelka and Veraverbeke (2011), whereas
semi-parametric estimation of conditional copulas using local likelihood ideas and local polynomial
fitting was dealt with in Abegaz, Gijbels and Veraverbeke (2011).

Extreme-value copulas are used for studying dependencies involved in extremal events. Non-
parametric estimation of an extreme-value copula is discussed in Gudendorf and Segers (2011),
whereas tests for extreme-value dependence for multivariate copulas has been developed in Ko-
jadinovic, Segers and Yan (2011). A Bayesian approach to bivariate extremes can be found in
Guillotte, Perron and Segers (2011). Among the most known elliptical copulas are the Gaussian
and t-copulas. The tails of correlation mixtures of such copulas are studied in Manner and Segers

(2011), and herein applied to a case study involving financial time series.



Interactions with other Work packages

Copulas are used to model dependencies between variables. Time or spatial dependencies are
dependencies of a special nature, and as such there is a clear connection with WP2. When dealing
with current status data, censored data or missing data in WP3, semi-and nonparametric tech-
niques, such as kernel estimation, local polynomial fitting, estimation techniques for location/scale
models are also used. In WP1 methods for selecting variables in flexible regression models have
been developed. Selection of important variables among a large set of variables is a topic that

interacts with some topics in WP5.

1.3 Work package 2: Temporally and spatially related data

Taking its motivation from modelling complex financial or psychological processes this work pack-
age focuses on the development and investigation of feasible models for temporally and spatially
related data, in discrete or continuous times and in one or higher dimensions. A particular empha-
sis is on non- and semi-parametrically efficient methods, on-line estimation and automatic model
building under non standard assumptions such as violations of stationarity or homogeneity. The
main achievements of the research network for temporally and/or spatially related data can be
subdivided into the categories: complex univariate time series data, multivariate time series data,
continuous time models and spatially related data.

Main contributions in the context of univariate correlated data have been made in case of non
stationarity due to structural breaks or time-varying spectra. In the presence of local stationarity
the estimation of the time-varying long memory parameter is considered in Roueff and von Sachs
(2011). In Eichler et al. (2011) dynamic factor models are fitted to non-stationary time series. On
the other hand using local linear/polynomial fitting Croux et al. (2011) derive methods for robust
forecasting in non-stationary time series while non-parametric estimation of a spectral density with
improved estimation at the peaks is dealt with in Desmet and Gijbels (2011). Local linear fitting
techniques (in a non time series setup) are among the methods studied in detail and applied in
various contexts in WP1. In case of stationarity new developments include statistical inference for
time series with irregular spectra, for their extremes, under censoring and for non linear processes.
Density estimation and associated problems in nonparametric regression for dependent data where
the observations do not necessarily come from a linear process are discussed in Johannes and
Subba Rao (2011). Censoring of time series data is another problem encountered with real data.
In nonparametric location-scale regression models Van Keilegom et al. (2011) consider the estima-
tion based on censored data, while Cetinyurek and Lambert (2011) assume interval censored data.
Empirical likelihood confidence intervals for dependent duration data are developed in El Ghouch
et al. (2011). An important aspect was the development and investigation of feasible models for
complex financial or psychological temporally related data. The non-parametric estimation of the
volatility function is, for example, considered in Monsalve-Cobis et al. (2011). Statistical mod-
els and methods for dependence in insurance data are studied in Van Keilegom and Veraverbeke
(2011). Important contributions are made in case of multivariate temporally related data. Corre-

lation between multiple series have been modelled and statistically analysed. Manner and Segers



(2011) study tails of correlation mixtures of elliptical copulas while Veraverbeke et al. (2011) and
Gijbels et al. (2011) consider the estimation of a conditional copula and association measures.
Multivariate time series can also be studied from the perspective of their largest values or spikes.
Gudendorf and Segers (2011) estimate non-parametrically an extreme-value copula in arbitrary
dimensions, while Kojadinovic et al. (2011) derive large-sample tests of extreme-value dependence
for multivariate copulas and Einmahl et al. (2011) propose an M-estimator for tail dependence in
arbitrary dimensions. New methods are developed in continuous time models including Bayesian
inference. Hunt and Devolder (2011) study semi-Markov regime switching interest rate models
and minimal entropy measure. A versatile Bayesian hierarchical model with random effects for the
system parameters is introduced in Lodewyckx et al. (2011). Multilevel or hierarchical Ornstein-
Uhlenbeck process models have been studied in Oravecz and Tuerlinckx (2011). There are clear
links between this work and WP4. New developments concern dynamic conditional correlation
model, multivariate extensions of volatility models and modelling of extremes of multiple series.
Bauwens et al. (2011) model, for example, multivariate volatility of electricity futures. Finally,
detection and modelling spatial correlation has been investigated. There is a growing interest
in improving the level of knowledge of spatial and spatio-temporal processes using spectral tech-
niques (cf. GonzAjlez-Manteiga and Crujeiras (2011)). Semi-parametric fractal Gaussian random
fields are studied in Ruiz-Medina and Crujeiras (2011) and Crujeiras and Ruiz-Medina (2011). In
Antoniadis et al. (2011) or Gonzélez-Quintela et al. (2011) applications to real data are provided.

1.4 Work package 3: Incomplete data

The work on incomplete data can be captured under the broad headings of: (1) complex modeling
approaches for missing data; (2) sensitivity analysis tools; (3) censored survival data; and (4)
general incomplete data structures.

First, for complex modeling approaches for missing data, work has been done to propagate
the proper use of incomplete data methodology in an applied context. Bunouf, Grouin, Molen-
berghs, and Koch (2011) is an example of such, bringing together colleagues from academia, the
biopharmaceutical industry and regulatory authorities, from both sides of the Atlanic Ocean.
Molenberghs, Kenward, Verbeke and Teshome (2011) developed a semi-parametric theory based
on pseudo-likelihood rather than the more conventional generalized estimating equations. They
included singly robust and doubly robust alternatives. It is a collaboration between UH, KUL-2,
and LSHTM. Semi-parametric methodology, also in view of missing covariates, was the point of
attention in Creemers et al (2011). Multiple imputation as a modeling tool for incomplete data
received attention from Birhanu et al (2011).

Second, sensitivity analysis tools have been developed to assess the impact of untestable as-
sumptions about the incomplete data distribution, given the observed data, on important scientific
conclusions. Contributions were made by Poleto et al (2011ab) and Creemers et al (2011).

Third, we turn to the category of censored survival data. Several asymptotic results on quan-
tiles have been generalized by Veraverbeke (2010) to the situation of censored data in an extended
Koziol-Green model. In this model, there is covariate information and dependence between the

survival times and censoring times described by an Archimedean copula. Further study on nonpara-



metric estimation of copulas has been carried out in cooperation with Iréne Gijbels (KU Leuven)
and Marek Omelka (Charles University Prague). In Gijbels, Veraverbeke and Omelka (2011) and
Veraverbeke, Omelka, and Gijbels (2011), this is done for copulas and association measures in the
presence of a single covariate. In Gijbels, Omelka, and Veraverbeke (2012), the previous results are
extended to multivariate and functional covariates. A bootstrap procedure has been established
in Omelka, Veraverbeke, and Gijbels (2012). Abegaz, Gijbels, and Vervarbeke (2012) estimated
conditional copulas in a semi-parametric way, starting from a parametric family with parameter
depending on the covariate. Janssen, Swanepoel, and Veraverbeke (2012, obtained asymptotic
results for a smooth version of the empirical copula estimator where the smoothing is done with
Bernstein polynomials. Van Keilegom and Veraverbeke (2011) is an invited discussion on a paper
on statistical models and methods for dependence in insurance data. Biard, Loisel, Macci, and
Veraverbeke (2010) studied some asymptotic results for risk measures in insurance. A famous esti-
mator in the context of censored data is the Kaplan-Meier estimator. A brief review and discussion
of this estimator is provided in Gijbels (2011).

In the classical Koziol-Green, Braekers and co-workers introduced copula functions at various
levels to obtain different more flexible semi-parametric models for informative censoring. On the
one hand, they considered an extension of the Koziol-Green model under dependent censoring while
on the other hand, they introduced flexibility in the Koziol-Green proportional hazards assumption
by a parametric copula family. For both models, they derived asymptotic results as uniform
consistency and weak convergence for the derived semi-parametric distribution estimators. Next,
they developed a goodness-of-fit test for the flexibility in these models. For left-censored data, they
developed a zero-inflated Cox regression model in which the zero-inflated probability is modeled
parametrically and the positive response variables are investigated through a Cox regression model.
In this semi-parametric model, they proved the consistency and the asymptotic normality of both
the finite and infinite dimensional estimators for the different parameters. Hereby, they also provide
estimators for the variance of these estimators since a standard plug-in estimator is not possible due
to the lack of a closest form. For unbalanced clustered multivariate survival data, frailty models are
commonly used to model the time until an event in which the association within a cluster is taken
into account. By exploiting properties of Archimedean copula functions, Braekers and colleagues
developed copula-based alternatives for the frailty model. Hereby, they are able to lift the present
practical limitations for copula models in regard to small balanced cluster sizes. This work is done
together with Leen Prenen and Luc Duchateau, bringing together colleagues from UH and UGent.
An extension of the previous work was done for unbalanced hierarchical clustered survival data.
Hereby, the team developed a new copula model by using hierarchical, nested Archimedean copula
functions. This model is compared to other models for hierarchical clustered survival models.
This work is joint between Roel Braekers, Leen Prenen, Paul Janssen, Candida Geerdens, Luc
Duchateau and Klaartje Goethals. In a recurrent event setting, they developed a copula model for
the sequentially observed gap times between the different events. Hereby, they derived asymptotic
properties for the semi-parametric estimator of the bivariate distribution function of the gap times.
This work is done together with Jacobo De Una-Alvarez (UVigo).

Fourth, general incomplete data structures have received attention. Verbeke and Molen-



berghs (2011) studied arbitrariness of models for augmented and coarse data, thereby emphasizing
incomplete-data and random-effects models. Molenberghs, Kenward, Aerts, Verbeke, Tsiatis, and
Davidian (2011) studied the effect of random sample size, such as in incomplete data, sequential
trials, and random cluster size, on inferential properties and connected the concepts of ignorability,
ancillarity, completeness, separability, and degeneracy. It is a unifying theory, bringing together
seemingly disparate concepts.

In the area of joint modeling of longitudinal and survival data, Sattar, Weissfeld and Molen-

berghs (2011) studied the joint occurrence of incomplete data and censoring.

1.5 Work package 4: Data with latent heterogeneity

In many situations, statistical models are used that assume the presence of latent, unobservable,
structures to explain the variability observed in the data. The fact that those structures, can
never be observed poses particular problems with respect to checking model assumptions. Several
attempts have been made to extend the traditional models which usually assume the distribution
of the outcomes to belong to the exponential family, conditionally on the latent variables which are
most often assumed normally distributed. For example, Molenberghs and Verbeke (KUL2, 2011)
have proposed a generalization for time-to-event data. Also, Creemers et al. (UH, KUL2, LSHTM,
2011) proposed a generalized shared-parameter model to model missingness when analysing lon-
gitudinal data. Related to the fact that random effects are unobserved is that usually the model
fitted is the marginal model, obtained by integrating over the random effects. This implies that,
strictly speaking, the parameters no longer retain their random-effects interpretation but should be
considered as parameters in a marginal model. For example, Pryseley A. et al. (KUL2 & UH, 2011)
discuss the estimation of negative variance components in models for Gaussian and non-Gaussian
data, as well as the way such negative variance components should be interpreted.

When random-effects models are used for non-Gaussian data, non-linear link functions are
used to relate the expectation to the latent variables. This implies that the marginal log-likelihood
method can no longer be derived analytically. Many approximation methods have been proposed
in the statistical literature, some of which perform very poorly in some contexts. To avoid this,
Molenberghs, Verbeke, and Iddi (UH & KUL2, 2011), proposed a pseudo-likelihood method allow-
ing the fitting of complex models for large datasets. The basic idea is to partition the dataset in
sub samples and to combine the results obtained from fitting submodels to the various data sets.
Related methodology has been applied by Molenberghs et al. (UH, KUL2, LSHTM, 2011) for the
analysis of incomplete data. Alternatively, estimation problems can sometimes be solved by fitting
the models in a Bayesian context. For example, Zhang et al. (KUL2 & EMC, 2011) used Bayesian
latent variable models for spatially correlated tooth-level binary data in caries research.

Also, some contributions have been made with respect to developing software for the analysis
of models with latent structure. A key example thereof is the work by Molas and Lesaffre (KUL2
& EMC 2011) who developed the R package HGLMMM for the fitting of hierarchical generalized
linear models.

The fact that models with latent structures are applicable in many different contexts becomes

apparent in the many publications in various settings where such models have been applied. Van
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Beirendonck et al. (KUL2, 2011) and Van de Perre et al. (KUL2, 2011) used mixed models to
account for the clustering of animals within farms. In two different publications, Diya et al. (KUL2
& EMC, 2011) applied random effects models to correct for the clustering of nurses within hospital
units, when investigating the relationship between in-hospital mortality or re-admission into the
intensive care nursing unit on one hand, and nurse staffing levels on the other. Thilakarathne
et al. (KUL2, 2011) used random effects to account for the correlation between genes in several
applications in the context of statistical genetics and bioinformatics. Finally, Wellens et al. (KUL2,
2011), and Agbaje et al. (KUL2 & EMC, 2011), to study interrater and intrarater variability in

various contexts.

1.6 Work package 5: Highdimensional and compound data

In a joint collaboration effort between the UGent team, the Flemish Institute for Biotechnoloy
(VIB), John Hopkins School of Public Health (Baltimore, USA) and the KULeuven, new techniques
based on wavelet based functional mixed models for the analysis of tiling arrays (Clement et al.,
2012) were developed and also on improved base-calling methods for the Roche 454 sequence.
The collaboration with the VIB and the KULeuven has also resulted in a very powerful test for
differential gene expression (Thas et al., 2012). The research team remains also active in applying
cutting edge statistical methods to important problems in biomarker discovery (Hollevoet et al.,
2012; De Ruyck et al., 2011), high-dimensional genomics (De Roy et al., 2012, Van Pottelberge et
al., 2011) and environmental sciences (Staelens et al., 2012).

In '80-labeled mass spectra, two samples, obtained for two different biological conditions, are
processed in the same spectrum. One of the samples is labeled with 60, the other with 20 .
Thus, the molecules of the heavy oxygen labeled sample become, on average, 4 mass units heavier.
This allows distinguish them from the molecules from the other sample. As a result, the relative
abundance of particular molecules can be obtained in the same mass spectrum, which allows to
remove the between spectrum variability from the comparison. We have developed a series of
statistical models, which allow analyzing data from such spectra, while taking into account various
design factors like, e.g., incomplete labeling. The results have been published in a series of papers:

In peptide centric mass spectrometry, detection of the signal of interest, i.e., detection of peaks
that are related to a peptide, is an important issue. For an effective signal extraction, the concept
of the isotopic distribution of a peptide is very useful. The use of the isotopic distribution for
signal detection requires efficient methods for the computation of the distribution, which is not a
trivial task due to its combinatorial nature. We have reviewed solutions proposed for this problem
and developed a new approach, which is more computation- and memory-efficient (Valkenborg et
al., 2012; Claesen et al., 2012).

Microarrays are a very common and popular method of analysing gene expression. Thus, meth-
ods of analysis of microarray data are still of much interest. We have investigated the possibility
of modelling the data by assuming a Laplace distribution based linear model, because the Laplace
distribution seems to fit microarray data better than the normal distribution (Van Sanden and
Burzykowski, 2011).

One of the possible uses of microarrays is discovery of biomarkers that could serve for dis-
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ease diagnosis, treatment selection, etc. This application raises numerous issues, related to, e.g.,
large number of potential biomarkers, criteria for selecting the good candidates, etc. We have
investigated statistical approaches that could be used to this aim (Van Sanden et al., 2012)

In many situations one observes a lot of variables, and a selection of the most important
variables is a key task. Variable selection in flexible regression models (additive models and varying
coefficient models) is accomplished in Antoniadis, Gijbels and Verhasselt (2011, 2012) using a
combination of the nonnegative garotte technique and P-splines estimation. This results into a
powerful variable selection method, for which the performance in comparison with other recent
variable selection procedures has been illustrated.

In a flexible framework Van Deun, Wilderjans, van den Berg, Antoniadis and Van Mechelen

(2011) studied sparse simultaneous component based data integration.
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2 Network Activities

2.1 Web site and newsletter

All activities of the TAP-statistics network can be followed very closely from our web site. The

address of the web site is
http://www.stat.ucl.ac.be/IAP/PhaseVI.

The web site contains e.g. the following information:

e Our logo

e Call for applications

e Description of the project

e List of scientific personnel working under the IAP project

e Downloadable member list

e Research activities (workshops, seminars, short courses,...)

e Downloadable technical reports, list of publications and list of books written my members of

the network
e Annual reports and reports of scientific meetings
e Contact details

In addition an electronic newsletter is sent out every month to all TAP-members. In this
newsletter, new activities (seminars, short courses, meetings, ...) are announced and a link to the
appropriate web page is added for more details. The newsletter also contains a link to the updated

list of publications and technical reports of the network.

2.2 Scientific meetings
2.2.1 Annual workshop

The annual TAP workshop of 2011 was organized by the UCL group, and took place on Friday 25
November. The goal of this workshop was to focus on major breakthroughs in the network over
the last 5 years, and also on important and promising future research directions the network likes
to take a lead in in the near future. The main organizers of the workshop were Jan Johannes
and Ingrid Van Keilegom. A total of 74 researchers participated to the workshop, There were
sessions on ‘Dependence and copulas’, ‘High-dimensional data’, ‘Hierarchically structured data’
and ‘Instrumental variables regression’. The introductions given at the start of each session, which
were meant to help the PhD students to better understand the scientific talks of each thematic
session, were very much appreciated not only by the PhD students but also by more senior members

of the network. More detailed information about the workshop can be found on the webpage:

http://www.uclouvain.be/375357 .html.
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2.2.2 Meetings

The following meetings were organized by the network in 2011:

e The University of Hasselt (UH) organized on May 19-20, 2011 a conference on ‘Recent Ad-
vances in Statistics and Probability’. The conference was in honor of Noél Veraverbeke, on
the occasion of his retirement. There were sessions on ‘Survival Analysis’, ‘Nonparametric
methods’ and ‘Probability and stochastic processes’, and the list of invited speakers included
four TAP members: L. Duchateau (UG), I. Gijbels (KUL1), W. Gonzélez-Manteiga (USC)
and I. Van Keilegom (UCL).

e EMC organized its yearly Biostatistics Symposium in Spring, which attracted about 80 par-

ticipants. The subject was joint modelling of survival and repeated measurements.

e June 16-18 : the IWFOS (International Workshop on Functional and Operatorial Statistics)
was co-organized by the European partner of Santiago de Compostela (together with two
other universities) in Santander (Spain) partly under the heading of the IAP network. There
were 87 participants from 17 countries. It is important to note that the lecture notes of the
conference, which have been published Springer in the book ‘Recent Advances in Functional
Statistics and Related Topics’, mentioned the IAP logo on the first page of the book. It is
a nice example of how the international visibility of the network is put forward by members
of the network. In addition, the international journal TEST will devote a special number to
IWFOS contributions.

The objective of the conference was to highlight the major trends in different areas of statistics
with infinite dimension through the exchange of ideas and the promotion of collaboration
between researchers from different countries. It aimed at contributing to future developments
of the fields.

More detailed information can be found on the webpage of the conference: http://eio.usc.

es/pub/iwfos/.

2.3 Organization of the network: administrative meeting

The annual administrative meeting took place on 25 November 2011 in Louvain-la-Neuve, during
the annual workshop. The meeting was attended by : E. Ceulemans (KUL1), L. Duchateau (UG),
K. Faes (UH), I. Gijbels (KUL1), J. Johannes (UCL), T. Snijders (follow-up), I. Van Keilegom
(UCL), N. Veraverbeke (UH), G. Verbeke (KUL2). The participants to this administrative meeting
discussed issues related to past and future scientific activities organized by the network, scientific
collaborations in the network, work valorization (such as web page, reports, ...), network organi-
zation, management and visibility. A detailed report of this meeting was sent to all participants,
promoters of the network, members of the follow-up committee and C. Lejour and V Feys (from

Belspo).
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2.4 Collaborations, working groups and seminars
2.4.1 Collaborations

The TAP network is working on a broad range of research topics in statistics. There is a large
number of scientific collaborations within the network, as can be seen from the list of technical
reports and publications (see Section 3, and in particular Subsection 3.10, where all joint technical
reports and publications are collected). Below, we mention a few examples of ongoing collaborations

between members of different teams of the network.

e Members of the team of KUL-1 (I. Gijbels, K. Van Deun, I. Van Mechelen) collaborate
intensively with members of the team of UJF (A. Antoniadis, S. Lambert-Lacroix), and this
on various topics: variable selection, grouped regularization techniques and sparse methods

for data integration. This led to several joint papers.

e Members of the teams of UHasselt (N. Veraverbeke) and KUL-1 (I. Gijbels), and international
collaborators (M. Omelka, Prague University; and A. F. Abegaz, University of Groningen,
both former postdoctoral researchers of the IAP-network), among others, continued their

collaboration on the study of copulas in statistical inference.

e P. Janssen (UH), L. Duchateau (UG), C. Legrand (UCL) and PhD students of their respective
research groups are working together on projects related to frailty models and competing risks

in survival analysis.

e I. Van Keilegom (UCL), R. Crujeiras Casais (USC), P. Janssen (UH) and L. Duchateau (UG)
joined forces from 4 partner universities of the network to work on projects related to the
modeling and the analysis of spatial data that are subject to censoring. Both theoretical,

methodological and applied research is carried out by the group.

e There are very strong collaborations between KUL-2, EMC and UH, primarily through the

joint appointments of staff members:

— E.Lesaffre at KUL-2 and EMC
— G.Molenberghs at KUL-2 and UH

Also, the collaboration between KUL-2 and UH has been formalized in I-BioStat, the in-

teruniversity institute of biostatistics and statistical bioinformatics.

e UH, KUL-2, and LSHTM are involved in a Taylor & Francis book project on missing data,
together also with North Carolina State University.

e There is lots of collaboration between P. Eilers at EMC and members of the group at UCL,
namely with Ph. Lambert on density estimation and smoothing, and with B. Govaerts on

chemometric subjects.

e Members from EMC (P. Eilers) and UH (N. Hens) work together on modeling of contact

network frequencies and on the analysis of serological measurements.
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e C. M. Cadarso Suérez (USC) collaborates with the KUL-2 group (G. Molenberghs), with the
UH group (C. Faes) and with the UCL group (I. Van Keilegom) on two projects in the area

of neural activity, and multistate models in survival analysis.

2.4.2 Working groups

Below are a few examples of active working groups in the network. They are an important tool to
stimulate interactions between network partners, and to stay informed of the research achievements

of other partners of the network.

o Frailty models
The working group on frailty models and related models with members from UH, UG, UCL,
and KUL-2 continues to meet on a regular basis. The main research topics discussed in this
working group are related to competing risks and to transformation models for survival data
(where the transformed cumulative hazard is modeled as a function of covariates in a linear

way and where such models are extended to time-varying covariates and frailties).

e Bioinformatics
I. Van Mechelen (KUL-1) and G. Verbeke (KUL-2) are both partners in a KUL Center of
Excellence for computational systems biology. Their teams have made several methodological
contributions (of immediate relevance for WP5) in the context of statistical bioinformatics,

which have lead to new biological and medical insights.

e Variable selection and sparseness
Members of the KUL-1 (in particular I. Gijbels and A. Verhasselt) and of UJF (A. Antoniadis)
have extensive collaborations on the development of semi- and nonparametric methods for
complex data, such as heavy noisy data. One of the aspects of the work is exploring regular-
ization techniques. These collaborations are situated in WP1 and on the interface between
WP1 and WP4.

e Copulas
The working group on ‘Modeling dependencies and inference based on copulas’ consisting of
members of KUL-1 and UH has already led to several joint publications of members of these

two universities.
e There are several working groups between KUL-2 and UH:

— Sensitivity analysis for incomplete data
— Bioinformatics and statistical genetics

— Surrogate markers

PhD students, post-docs, and staff members from both universities regularly attend these

meetings which take place approximately three times per year.

e Goodness-of-fit tests

C. Heuchenne and I. Van Keilegom (UCL) have extensive collaborations with members of
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the USC partner (W. Gonzilez-Manteiga and R. Crujeiras Casais) on goodness-of-fit tests in
(semi)-parametric regression, when the data are or are not subject to right censoring. They

also work together on a project dealing with ROC-curves in regression.

2.4.3 Seminars

Each of the participating partners organizes on a regular basis statistics seminars at their universi-
ties. Announcements of these seminars are sent out to most Belgian statisticians, including those
participating in the network.

Apart from the regular statistics seminars at the universities involved, several seminars have
been organized by the network itself, around central themes of the network. They are on some
occasions given by members of the network, in order to foster research interactions and exchange

of ideas. These seminars are indicated by a star (*).

e *Anthony Davison (EPFL, Lausanne), who is member of the follow-up committee of our
TAP network, has been awarded the Francqui Chair 2011. He has given a series of lectures
on 'Likelihood theory’ and ’Statistics of extremes’. The host university is the University
of Hasselt (UH). The lectures took place at UH, KUL-1 and UCL. There were 10 lectures
in total between March 28 and May 5, 2011. The organizing committee consisted of the
following four members of the network : P. Janssen, promoter (UH), I. Gijbels (KUL-1), I.
Van Keilegom (UCL) and N. Veraverbeke (UH).

e Anastasios Tsiatis (North Carolina State University) has been awarded the 2010-2011 Princess
Lilian Foundation Visiting Professorship. The promoters (hosts) are Geert Molenberghs (UH
and KUL-2), Geert Verbeke (KUL-2) and Marc Aerts (UH). During his visit, he has given
lectures at KUL-2, UH and UCL on May 18, 19, 23, 25 and 27, 2011. He has also provided
guidance to the doctoral students of KUL-2 and UH.

e April 29, 2011: Carla Moreira (University of Vigo, Spain), ‘Kernel density estimation with
double truncated data’, at UCL

e *April 29, 2011: Rawane Samb (UCL), ‘Nonparametric estimation of the residual density’,
at UCL

e November 4, 2011: Yvik Swan (Université Libre de Bruxelles), ‘Univariate and multivariate

Chen-Stein characterizations — a parametric approach’, at UCL

e *November 4, 2011: Philippe Lambert (UCL), ‘Nonparametric additive models for interval-
censored data’, at UCL

e December 2, 2011: Natalie Neumeyer (University of Hamburg, Germany), ‘Some specification

tests in nonparametric quantile regression’, at UCL

e Elisa Maria Molanes Lépez (Universidad Carlos III de Madrid, Spain), ‘The importance of
being diagnosed (by Youden index)’, at USC
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e *Maria José Rodriguez Alvarez (USC), ‘A new semiparametric ROC regression approach

based on direct methodology. Application to endocrine data’, at USC

e *Beatriz Pateiro Lépez (USC), ‘Multivariate uniformity tests’, at USC

2.5 Short courses

Several short (intensive) courses have been organized. These courses were intended for all members
of the network, and in particular (but not exclusively) for the PhD-students. The announcements
were each time sent out to all members and posted on the web site. No (or reduced) registration
fees were required for ITAP-members.

A list of the short courses organized during the working year 2011 is given below.

e April 15, 2011: Short course on ‘Nonparametric methods for ROC curves’, by Juan Carlos
Pardo Ferndndez (University of Vigo, Spain), at USC

e April 27, May 2, 2011: Short course on ‘Single index models’, by Olivier Lopez (Université
Paris VI, France), at UCL, jointly organized by the FNRS Graduate School in Statistics and
the TAP network

e May 24, 2011: Short course on ‘Continuous time models in financial econometrics’, by Jun

Yu (Singapore Management University), at UCL

e November, 2011: Short course on ‘Using LaTeX and Beamer’, by Beatriz Pateiro Lépez
(USC), at X Congreso Galego de Estatistica e Investigacién de Operaciéns

e December 15, 2011: Short course on ‘An introduction to weak dependence techniques’, by
Paul Doukhan (Université de Cergy Pontoise, France), at UCL

2.6 PhD jury committees

Below are a few examples of TAP members that took part in the PhD jury at other universities
of the network. This participation is a very useful way to get familiar with the research carried
out at other groups of the network. A complete list of PhD theses currently in preparation in the

network can be found on the website:
http://www.stat.ucl.ac.be/IAP/PhaseVI/research_theses.html

The list mentions (among others) which members of partner universities of the network take part
in the PhD committee. This participation is a very useful way to get familiar with the research
carried out at other groups of the network. The website also contains a list of defended theses in

the network since 2007.

e Paul Eilers (EMC) was member of the PhD jury of Réjane Rousseau, UCL, who defended
her thesis in June 2011.

e Paul Janssen (UH) was member of the PhD jury of Kukatharmini Tharmaratnam (KUL-2),
who obtained her PhD degree in July 2011.
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2.7

Noél Veraverbeke (UH) was member of the PhD jury of Dominik Sznajder (doctoral student
financed by the network), KUL-1. Dominik Sznajder obtained his PhD degree in October
2011.

Geert Molenberghs (UH, KUL-2) is member of the guidance committee of Inge Vrinssen
(PhD student KUL).

Iréne Gijbels (KUL-1) is member of the guidance committee of Majda Talamakrouni (PhD
student UCL).

Prizes obtained by network members

G. Molenberghs (KUL-2 and UH), M. Aerts (UH), and G. Verbeke (KUL-2) were the promo-
tors of the 2010-2011 Princess Lilian Foundation visiting professorship for Prof. Anastasios
A. Tsiatis (University of North Carolina, USA).

G. Molenberghs (KUL-2 and UH) and G. Verbeke (KUL-2) received the Excellence-In-
Continuing-Education Award for 2011, selected by the Advisory Committee on Continuing
Education of the American Statistical Association, for the short course ‘Foundations and
recent advances in longitudinal and incomplete data,” taught at the Joint Statistical Meet-
ings (American Statistical Association, Institute of Mathematical Statistics, International
Biometrics Society, and the Statistical Society of Canada), Miami, U.S.A., July 30-31, 2011.

The paper

Gijbels, I. and Verhasselt, A. (2010). Regularisation and P-splines in generalised

linear models. Journal of Nonparametric Statistics, Volume 22, Issue 3, 271-295;

received the Student Paper Award 2010, of the Journal of Nonparametric Statistics. A.
Verhasselt received the award at the occasion of the Joint Statistics Meeting, Miami, Florida,

in August 2011. She presented the paper at that meeting.
The conference paper

De Brabanter, K., De Brabanter, J., Gijbels, 1., Suykens, J.A.K., and De Moor, B.

(2011). New developments in kernel regression with correlated errors.
received a Best Poster Award, at the Graybill 2011 conference, Fort Collins, Colorado, USA.

I. Van Keilegom (UCL) was selected as co-editor of the Journal of the Royal Statistical
Society - Series B for a period of 4 years (2012-2015).
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3 Technical Reports and Publications

Below we provide the scientific output related to the TAP-statistics network. We give both the

technical reports and the publications of network members in 2011 :

e Technical Reports: These are manuscripts that have been written in 2011, and have been
submitted for publication to an international journal. The reports are also available on our

web site:
http://www.stat.ucl.ac.be/IAP/PhaseVI/publication_tr.html.

Each Technical Report has a number of the form TR11xxx, and we mention these reference

numbers below. The web site also contains the pdf-file of many of the Technical Reports.

e Refereed publications: We list all published papers in international journals in 2011 (with
refereeing system). We make the distinction between published papers and papers in press.

See also the TAP-Statistics Reprints Series on our web site:
http://www.stat.ucl.ac.be/IAP/PhaseVI/publication_reprint.html,

for the published papers (reference numbers are of the form R1lxxx). The papers in press
have a label of the form RP11xxx.

e Non-refereed publications: We also include (an incomplete list of) papers that have been
published without undergoing a peer review. The reference numbers are of the form NR11xxx

(for the published ones) and NRP11xxx (for the ones in press).

e Books: These are books written by members of the network, that are published by interna-

tional editors. They can also be found on the webpage
http://www.stat.ucl.ac.be/IAP/PhaseVI/publication_books.html

(reference numbers are of the form Bllxxx and BP11xxx).

Below we list the research output of the IAP-network for each of the categories described
above. We start with separate lists for each partner in the network, followed by a list of the
technical reports and publications that are co-signed by researchers from at least two different

groups from the network.

3.1 Université catholique de Louvain, UCL

3.1.1 Technical reports

[1] Autin, F., Freyermuth, J.M. and R. von Sachs, Combining thresholding rules: a new way to

improve the performance of wavelet estimators, 2011. TR11023.

[2] Autin, F., Freyermuth, J.M. and R. von Sachs, Block-Threshold-Adapted Estimators via a
maxiset approach, 2011. TR11019.
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Autin, F., Freyermuth, J.-M. and R. von Sachs, Ideal denoising within a family of tree-
structured wavelet estimators, 2011. TR11002.

Badin, L., Daraio, C. and L. Simar, Explaining Inefficiency in Nonparametric Production
Models: the State of the Art, 2011. TR11035.

Badin, L., Daraio, C. and L. Simar, How to Measure the Impact of Environmental Factors
in a Nonparametric Production Model?, 2011. TR11021.

Bauwens, L., Hafner, C. and D. Pierret, Multivariate volatility modeling of electricity futures,
2011. TR11015.

Bereswill, M. and J. Johannes, On the effect of noisy observations of the regressor in a
functional linear model, 2011. TR11042.

Bertrand, A. and C. M. Hafner, On heterogeneous latent class models with applications to
the analysis of rating scores, 2011. TR11030.

Bocart, F. and C. M. Hafner, Econometric analysis of volatile art markets, 2011. TR11031.

Bouezmarni, T., El Ghouch, A. and A. Taamouti, Bernstein Estimator for Unbounded Den-
sity Copula, 2011. TR11029.

Chen, S.X. and I. Van Keilegom, Estimation in semiparametric models with missing data,
2011. TR11010.

Comte, F. and J. Johannes, Adaptive functional linear regression, 2011. TR11041.

Daniel, B.C., Hafner , C.M., Manner, H. and L. Simar, Asymmetries in Business Cycles and
the Role of Oil Production, 2011. TR11034.

Daouia, A. and B.U. Park, On Projection-Type Estimators of Multivariate Isotonic Func-
tions, 2011. TR11039.

Daouia , A., Gardes, L. and S. Girard, On kernel smoothing for extremal quantile regression,
2011. TR11033.

Dahlke, M., Jay Breidt, F., Opsomer, J. and I. Van Keilegom, Nonparametric endogenous
post-stratification estimation, 2011. TR11004.

Delsol, L. and I. Van Keilegom, Semiparametric M-Estimation with Non-Smooth Criterion
Functions, 2011. TR11044.

Denuit, M., Eeckhoudt, L. and H. Schlesinger, When Ross meets Bell: the linex utility
function, 2011. TR11016.

Devolder, P. and H. Tassa, Solvency capital, inflation and time horizon in pension liabilities,
2011. TR11018.

Devolder, P., Solvency requirement for long term guarantee: risk measure versus probability
of ruin, 2011. TR11017.
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[21]

[26]

[27]

[34]

[35]

[36]

[37]

Einmahl, J.H.J., Krajina, A. and J. Segers, An M-estimator for tail dependence in arbitrary
dimensions, 2011. TR11007.

Florens, J.P., Simar, L. and I. Van Keilegom, Frontier estimation in nonparametric location-
scale models, 2011. TR11032.

Gaddah, A. and R. Braekers, A Goodness-of-fit test for a flexible copula Koziol-Green model.
Submitted for publication, 2012. TR12001.

Gudendorf , G. and J. Segers, Nonparametric estimation of multivariate extreme-value cop-
ulas, 2011. TR11020.

Haedo, C. and M. Mouchart, A stochastic independence approach for different measures of
global specialization, 2011. TR11008.

Heuchenne, C., Laurent, S., Legrand, C. and I. Van Keilegom, Likelihood based inference for
semi-competing risks, 2011. TR11024.

Hunt, J. and P. Devolder, Semi-Markov regime switching interest rate models and minimal
entropy measure, 2011. TR11012.

Hunt, J. and P. Devolder, A semi-Markov regime switching extension of the Vasicek model,
2011. TR11011.

Jaeger, J. and P. Lambert, Bayesian generalized profiling estimation in hierarchical linear
dynamic systems, 2011. TR11001.

Johannes, J. and R. Schenk, Adaptive estimation of linear functionals in functional linear
models, 2011. TR11040.

Johannes, J. and M. Schwarz, Adaptive Gaussian inverse regression with partially unknown
operator, 2011. TR11036.

Kojadinovic, I., Segers, J. and J. Yan, Large-sample tests of extreme-value dependence for
multivariate copulas, 2011. TR11014.

Mouchart, M., Russo, F. and G. Wunsch, Inferring causal relations by modelling structures,
2011. TR11009.

Miiller, U. and I. Van Keilegom, Efficient parameter estimation in regression with missing
responses, 2011. TR11028.

Noh, H., El Ghouch, A. and I. Van Keilegom, Quality of fit measures in the framework of
quantile, 2011. TR11027.

Noh, H., El Ghouch, A. and I. Van Keilegom, On assessing model adequacy in linear quantile
regression, 2011. TR11026.

Pigeon, M., Antonio, K. and M. Denuit, Individual Loss Reserving with the Multivariate
Skew Normal Model, 2011. TR11065.
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[38]

Rotolo, F., Legrand, C.and I. Van Keilegom, Simulation of clustered multi-state survival
data based on a copula model, 2011. TR11043.

Samb, R., Heuchenne, C. and I. Van Keilegom, Estimation of the error density in a semi-

parametric transformation model, 2011. TR11025.

Simar, L., Vanhems, A. and P.W. Wilson, Statistical Inference for DEA Estimators of Di-
rectional Distances, 2011. TR11037.

Simar, L. and V. Zelenyuk, To Smooth or Not to Smooth? The Case of Discrete Variables
in Nonparametric Regressions, 2011. TR11045.

Timmermans, C., Delsol, L. and R. von Sachs, Using Bagadis in nonparametric functional

data analysis: predicting from curves with sharp local features, 2011. TR11022.

Vanhems, A. and 1. Van Keilegom, Semiparametric transformation model with endogeneity:
a control function approach, 2011. TR11013.

Van Keilegom, I. and N. Veraverbeke, Statistical models and methods for dependence in
insurance data, 2011. TR11003.

3.1.2 Refereed publications (published)

[45]

[46]

Autin, F., Freyermuth, J.M. and R. von Sachs, Ideal denoising within a family of tree-
structured wavelet estimators. Electronic Journal of Statistics, 5, 829-855, 2011. R11211.

Braekers, R. and A. Gaddah, Flexible Modelling in the Koziol-Green Model by a Copula
function. Communications in Statistics: Theory and Methods, 40, 1218-1235, 2011. R11178.

Cetinyurek, A. and P. Lambert, Smooth estimation of survival functions and hazard ratios
from interval-censored data using Bayesian penalized B-splines. Statistics in Medicine, 30,
75-90, 2011. R11004.

Daouia, A. and I. Gijbels, Estimating frontier cost models using extremiles. In Festschrift
in honor of Leopold Simar, Editors: P. Wilson, I. Van Keilegom. Springer-Verlag: Berlin,
Heidelberg, ISBN 978-3-7908-2348-6. Chapter 4, pages 65-81, 2011. R11202.

Daouia, A. and I. Gijbels, Robustness and inference in nonparametric partial frontier mod-
eling. Journal of Econometrics, 161, 147-165, 2011. R11201.

Davydov, Y. and S. Liu, Transformations des lois multivariées a queue réguliere. Revue
Roumaine de Mathématiques Pures et Appliquées, 55, 6, 483-492, 2011. R11017.

Denuit, M., Haberman, S. and A. Renshaw, Longevity-indexed life annuities. North American
Actuarial Journal, 15, 97-111, 2011. R11024.

Denuit, M. and M. Mesfioui, Dispersive effect of cross-aging with archimedean copulas. Statis-
tics and Probability Letters, 81, 1407-1418, 2011. R11023.
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[53]

[54]

[67]

Denuit, M., Eeckhoudt, L. and M. Menegatti, A note on subadditivity of zero-utility premi-
ums. ASTIN Bulletin, 41, 239-250, 2011. R11022.

Eichler, M., Motta, G. and R. von Sachs, Fitting dynamic factor models to non-stationary
time series. Journal of Econometrics, 163, 51-70, 2011. R11013.

El Ghouch, A., Van Keilegom, I. and I. W.McKeague, Empirical likelihood confidence inter-
vals for dependent duration data. Fconometric Theory, 27, 178-198, 2011. R11006.

Gaddah, A. and R. Braekers, An extension of the Koziol-Green model under dependent
censoring. Journal of Nonparametric Statistics, 23, 439-453, 2011. R11177.

Geenens, G. and L. Simar, Single-index modeling of conditional probabilities in two-way
contingency tables. Statistics, 45, 451-478, 2011. R11029

Gonzalez-Manteiga, W., Pardo-Fernandez, J.C. and I. Van Keilegom, ROC curves in non-
parametric location-scale regression models. Scandinavian Journal of Statistics, 38, 169-184,
2011. R11010.

Gschlossl, S., Schoenmaekers, P. and M. Denuit, Risk classification in life insurance: Method-
ology and case study. European Actuarial Journal, 1, 23-41, 2011. R11021.

Gudendorf, G. and J. Segers, Nonparametric estimation of an extreme-value copula in arbi-
trary dimensions. Journal of Multivariate Analysis, 102, 37-47, 2011. R11003.

Guillotte, S., Perron, F. and J. Segers, Non-parametric Bayesian inference on bivariate ex-
tremes. Journal of the Royal Society. Series B, Statistical Methodology, 73, 3, 377-406, 2011.
R11011.

Kneip, A., Simar, L. and P.W. Wilson, A Computational Efficient, Consistent Bootstrap
for Inference with Non-parametric DEA Estimators. Computational Economics, 38,483-515,
2011. R11030.

Kojadinovic, I., Segers, J. and J. Yan, Large-sample tests of extreme-value dependence for
multivariate copulas. The Canadian Journal of Statistics, 39, 4, 97-111, 2011. R11025.

Linton, O., Mammen, E., Perch Nielsen, J. and I. Van Keilegom, Nonparametric regression
with filtered data. Bernoulli, 17, 1, 60-87, 2011. R11008.

Lambert P., Smooth and semi- and nonparametric Bayesian estimation of bivariate densities
from bivariate histogram data. Computational Statistics and Data Analysis, 55, 429-445,
2011. R11005.

Lambert, P., Perelman, S. pestieau, P. and J. Schoenmaeckers, Health Insurance Coverage
and Adverse Selection. The Individual and the Welfare State. Life histories in Furope, Chap.
20, Part 3, 225-231, 2011. R11034.

Lambert, Ph., Comments on: Inference in multivariate Archimedean copula models. Test,
20, 2, 284-286, 2011. R11033.
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[68]

[69]

[73]

[74]

[79]

[80]

Lambert, Ph., Nonparametric additive location-scale models for interval censored data.

Statistics and Computing, Springer Science+Business Media, LLC, 2011

Manner, H. and J. Segers, Tails of correlation mixtures of elliptical copulas - Insurance:
Mathematics and Economics. Journal of Statistical Planning and Inference, 48, 153-160,
2011. R11002.

Motta, G., Hafner, C. and R. von Sachs, Locally stationary factor models: identification and

nonparametric estimation. Econometric Theory, 27, 6 , 2011. R11007.

Mouchart, M., Russo, F. and G. Wunsch, Inferring causal relations by modelling structures.
Statistica, 4, 412-432, 2011. R11015.

Pigeon, M. and M. Denuit, Composite Lognormal-Pareto model with random threshold.
Scandinavian Actuarial Journal, 177-192, 2011. R11020.

Roueff, F. and R. von Sachs, Locally stationary long memory estimation. Stochastic Processes
and their Applications, 121, 813-844, 2011. R11009.

Russo, F., Wunsch, G. and M. Mouchart, Inferring causality through counterfactuals in
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