Université catholique de Louvain
Institut de statistique

Young Researchers Day
21 September 2007

Dynamical analysis of the Malmquist Productivity
Index

Alexandra Daskovska

Abstract.

Productivity growth has been the subject matter for intense research over the last five
decades. The Malmquist Productivity Index (MPT) suggests a convenient way of measur-
ing the change in performance of a given production unit between two consequent time
periods. One of the most frequent questions asked by statisticians, econometricians, or
just company owners, is: ”We know how a company (country, etc.) has been performing
during some years (i.e. until now). How can its performance for coming years be pre-
dicted in terms of productivity? Therefore, the dynamic analysis of productivity is called
for, taking into account the behavior of productivity over time. The new decomposition
of the index into circular components is defined in the study, and makes it possible to
forecast the MPI by forecasting each ”circularized” component separately, and combining
the results afterwards. A new working dynamic forecasting procedure is proposed and
illustrated. If one wants to make some inferences on MPI, bootstrap often appears to
be the most attractive possibility. Smoothed bootstrap in that case should be adapted
to our situation, including possible time-dependent structure of the data. Since we have
panel data with the possibility of temporal correlation (i.e. present performance of the
country is influenced by its past performance), a bivariate kernel (instead of univariate
kernel as in the case of a single cross-section of the data) should be used to estimate the
joint density of distance functions. We could further elaborate the procedure, allowing for
three or more subsequent time periods to be correlated. The MC simulations, comparing
smooth bootstrap on correlated couples with the smooth bootstrap on correlated triples,
suggest that one indeed benefits from taking the temporal correlation into account.
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Application of a Bayesian varying coeflicients model
to a Receptor Occupancy study

Astrid Jullion

Abstract.

In many applications of linear regression models, the regression coefficients are not re-
garded as fixed but as varying with another covariate named the effect modifier. In this
presentation, we focus on an application of the varying-coefficients model in a Positron
Emission Tomography (PET) study, where we are interested in the relation between the
Receptor Occupancy and the drug concentration in plasma. We show how the Receptor
Occupancy turns to be a regression coefficient varying nonlinearly with the drug con-
centration. To link in a smooth way the regression coefficients with the effect modifier,
we propose to use a non-parametric method based on robust Bayesian P-splines. This
offers a highly flexible tool to model the change of the regression coefficient with the effect
modifier.
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Statistical Contribution to the Virtual Multicriteria
Optimization of Combinatorial Molecules Libraries
and to the Validation and Application of QSAR
Models

Céline Le Bailly de Tilleghem

Abstract.

The development and statistical validation of QSAR models and the techniques to select
compounds in a combinatorial library that optimise predicted characteristics are the two
major concerns of our research. Quantitative Structure-Activity Relationship models
and desirability indexes can be integrated in a screening algorithm to virtually explore a
combinatorial molecules library and select the most promising compounds.An integrated
methodology is presented and illustrated on a real combinatorial library provided by Eli
Lilly and Company.
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Locally Stationary Factor Models: Identification and
Nonparametric Estimation

Grovanni Motta

Abstract.

In this paper we propose a new approximate factor model for large cross-section and
time dimensions. Factor loadings are assumed to be smooth functions of time, which
allows to consider the model as locally stationary while permitting empirically observed
time-varying second moments. Factor loadings are estimated by the eigenvectors of a non-
parametrically estimated covariance matrix. As is well-known in the stationary case, this
principal components estimator is consistent in approximate factor models if the eigen-
values of the noise covariance matrix are bounded. To show that this carries over to our
locally stationary factor model is the main objective of our paper. Under simultaneous
asymptotics (cross-section and time dimension go to infinity simultaneously), we give con-
ditions for consistency of our estimators. A simulation study illustrates the performance
of these estimators.
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Adaptive estimation procedure with applications

Olga Reznikova

Abstract.

Today copula models are highly used in modeling financial time series. Such time series
show asymmetry in their tail dependence and this tail dependence varies over time. There
are different ways to model time varying tail dependence. One of them is to assume a
copula with time-varying dependence parameter. The idea is to compare parametric and
semi-parametric ways of estimating time-varying dependence. A parametric approach was
introduced by Patton (2006). This method will be compared to the adaptive estimation
procedure of Spokoiny described in Giacomoni et all (2006). The copula models will
be then compared to widely used Conditional Correlation models, for example the DCC
model of Engle (2002).
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