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Efficiency Analysis Application to financing of
municipalities in Morocco

Rachida El Mehdi

Abstract.
The efficiency analysis consists of the comparison between the Decision Making Units
DMU (firms, for example) in order to know how the inputs are used to produce outputs.
Since 1957 efficiency measures have been proposed in the literature such as the efficiency
scores of Farrell and Shephard noted respectively θ and δ = 1

θ
.

In this presentation we will focus on traditional nonparametric approaches which are
the Data Envelopment Analysis (DEA) and the Free Disposal Hull (FDH). However, these
approaches present a limitation because they dont take into consideration the noise in the
analysis.

In this first application, we try to determine the efficiency of the Moroccan rural
districts of the oriental region. The initial DEA efficiency estimators indicate that among
91 districts only three are fully efficient. Since a bias correction is almost always done,
the bias corrected estimators θ̃ are computed. After bias correction, the results indicate
that there is no rural district efficient and that only 6% of the districts are close to the
efficiency frontier with a score estimated above 0.70. However, 8 districts are considered
as efficient using the FDH approach. On the other hand, both DEA and FDH efficiency
scores indicate that generally rural districts having a small population size also have a
weak efficiency scores and are consequently far from the efficiency frontier. The effect
of the population size is tested by the estimation in two-stages described in Wilson and
Simar (2007)
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Non- and semiparametric tests for conditional
independence in two-way contingency tables

Gery Geenens

Abstract.
The classical chi-square test of independence between two categorical variables R and S
suffers from the implicitly assumed homogeneity of the population. Yet, some character-
istics of each individual can be associated with R and S, and influence the dependence
structure of the induced contingency table. Along this, a generalization of the chi-square
test is proposed, testing for the conditional independence of R and S given a vector of
covariates. The conditional distributions of R and S are nonparametrically estimated,
and a divergence criterion is built. Also, to avoid the curse of dimensionality, semipara-
metric estimators, based on a Single-Index assumption, are proposed for these conditional
distributions, and the test is adapted.
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Options and semi-Markov regime-switching

Julien Hunt

Abstract.
Since the seminal work of Black & Scholes, stochastic finance has known an incredible
expansion and the search for more refined models has been going on for some time now.
Regime-switching models are models that allow for the parameters to change as the eco-
nomic regime evolves. Regime-switching models were first introduced in a discrete-time
setting but were soon imported in continuous-time. My talk will shortly present which
type of models we deal with (semi-Markov regime-switching). These models are quite
involved and allow for more flexibility than the simpler Markov switching models. Un-
fortunately, you cant win both ends and the increase in flexibility also brings some new
problems. We will present these problems and partial solutions to them.
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Combination of Independent Component Analysis
and modelisations for the identification of

metabonomic biomarker in 1H-NMR spectroscopy

Réjane Rousseau

Abstract.
The metabolism is the set of chemical reactions that occur in a living organism in order to
maintain life. These processes product and transform small molecules called Metabolites.

A recent scientific platform, named Metabonomics, studies the development of bio-
logical reactions consecutive to a contact with a physio-pathological stimulus, through
changes in the metabolites. The 1H-NMR spectroscopy is used to describe the composi-
tion of the metabolites in form of spectra. Biologists can then confirm the presence of a
biological reaction by the alteration of specific spectral regions (biomarkers) in regards to
spectra obtained in physiological situations.

However, this process supposed the preliminary identification in an experimental
database of biomarkers or spectral regions, to examine because of their changes in case of
the biological response. Traditionally, this identification is realised, with some limitations,
by examination of the 2 first components from a Principal Component Analysis.

This talk proposes a new methodology for the identification of metabonomics biomarker.
In a first step, Independent Component Analysis (ICA) is substituted to PCA in order
to obtain more relevant and interpretable components. A second step proposes several
models allowing to identify biomarkers from the obtained components and to predict the
profile of a spectrum in a chosen condition.
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In the context of semiparametric regression with censored data, a lot
of models are available to account for the relationship between the survival
time and a set of explanatory variables: Cox proportional hazards model, log-
logistic model, etc. In a general way, these models can be written as linear
regression models, where the dependent variable is a monotone transforma-
tion (φ) of the survival function (S). Different choices of this transformation
give the models mentioned above.

In these models, the regression coefficients are often supposed to be con-
stants. But in practice, the structure of the data might be more complex,
in the sense that it is better to consider coefficients that can vary over time
and also data that can be left-truncated. To be more precise, the following
model is considered:

φ(S(z|XXX)) = βββ(z)XXX, (1)

where φ is known, the survival-times are right-censored and/or left-truncated
and the covariates XXX may be discrete and/or continuous.

A general method is applied to derive goodness-of-fit tests for this kind
of models. For a given φ, H0 : ∃βββ(z) such that (1) holds is tested against
HA : (1) does not hold for any βββ(z). The main idea is to compare a semi-
parametric estimator of the response, φ(Ŝ(z|XXX)), with its parametric coun-

terpart, β̂ββ(z)XXX (same technique as in [1]). Where Ŝ is a conditional Kaplan-

Meier type estimator with truncated data for S, see [2], and β̂ββ(z) is the
least-squares estimator proposed in [3]. A large deviation between them in-
dicates the lack of fit of the parametric form and thus the rejection of the
null. The asymptotic distribution of the test statistic is established and a
bootstrap procedure is proposed in order to get the critical values of the test.
Some simulations and an application to real data are also provided.

Key words: semiparametric regression, generalized conditional linear
models, time-dependent coefficients, least-squares estimator, U-processes.
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