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Stochastic Frontier Analysis of the Efficiency of
Moroccan Municipalities

Rachida El Mehdi

Abstract.
The basic idea of the efficiency analysis is the comparison between the Decision Making
Units DMU (firms, for example) in order to know how the inputs are used to produce out-
puts. In this study, Parametric Stochastic Frontier Analysis (SFA) is adopted to estimate
Technical Efficiency (TEi) of Moroccan municipalities using the production frontier. So,
the error term is divided in to two independent components: the normal noise term v and
the inefficiency term u, then ε = v − u.

The corrected Ordinary Least Square (COLS) and Maximum Likelihood (ML) meth-
ods are used to estimate the production frontier. However, in presence of correlation
between the noise and the inefficiency terms, estimators are biased and then copulas are
included in the joint density of (v, u) to determine the likelihood function. Moreover,
if an input x and the error term ε are correlated, the use of Instrumental Variables is
appropriate to eliminate the bias in such situation.

Analysis revealed that efficiency scores of the municipalities are greater than those of
the Data Envelopment Analysis (DEA) and that only one municipality is efficient when
ui ∼ N (mi = ziδ, σ

2
u) truncated at zero, where zi is a vector of variables which influence

efficiency and δ is a vector of parameters to be estimated. Furthermore, ρv,u = −0.82
indicates that the use of the copulas is recommended.
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Nonparametric estimation of extreme value copulas
in arbitrary dimensions

Gordon Gudendorf

Abstract.
Extreme-value copulas arise in the representation of the multivariate distribution of com-
ponentwise maxima of indepedent and identically distributed samples. Due to the multi-
variate expression of extreme-value copulas, their estimation is equivalent to the estima-
tion of the Pickands dependence function. In the bivariate case, there exist several estima-
tors for estimating the Pickands dependence function in the case of known marginals. [see
for example J. Pickands, Multivariate extreme-value distributions, Bull. Internat. Statist.
Inst. 49 (1981) pp. 859-878; P.Deheuvels, On the limiting behavior of the Pickands es-
timator for bivariate extreme-value distributions, Statist. Probab. Lett. 12 (1991) pp.
429-439; P. Hall, N.Tajvidi, Distribution and dependence function estimation for bivariate
extreme-value distribution, Bernoulli 6 (2000) pp. 835-844; P. Capéraà, A.L. Fougères,
C. Genest, A nonparametric estimation procedure for bivariate extreme-value copulas,
Biometrika 84 (1997) pp. 567-577 ]. A recent paper of Zhang D., Wells M.T. and Peng
L.[Nonparametric estimation of the dependence function for a multivariate extreme-value
distribution, Journal of Multivariate Analysis 99(4),pp. 577-588] extends the Capéraà-
Fougères-Genest-estimator to higher dimensions.

Extending some results from Segers (2007)[Nonparametric inference for bivariate ex-
treme–value copulas. In M.Ahsanulah and S. Kirmani (Eds), Extreme Value Distribu-
tions, Chapter 9, pp. 181-203. Nova Science Publishers, Inc.] to higher dimensions,
we can rewrite the Zhang-Wells-Peng-estimator in an elegant way, which allows us to
estimate the Pickands dependence function and the associated weight functions using a
linear regression model. The properties of the newly proposed estimator are illustrated
by a small simulation study.
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Discrete time semi-Markov switching interest rate
models

Julien Hunt

Abstract.
The outline of the presentation is as follows; the first part will be a short reminder of
modern interest rate theory and in particular of the Ho and Lee model. We will briefly
recall some key results from the theory of semi-Markov processes. We will follow by a
presentation of a semi-Markov regime switching model for interest rates. This will lead
us to the notion of absence of arbitrage and martingale measures. We will also discuss
some further implications of our model such as recombining trees. We will then conclude
and present some future extensions.
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Functional estimation in systems defined by
differential equation using bayesian smoothing

methods

Jonathan Jaeger

Abstract.
Differential equation models with observational errors are used in modeling complex ex-
periments in chemical engineering, pharmacokinetics and other sciences.

Current methods for the parameter and functional estimations in models defined by
a set of differential equations use minimization techniques and numerical solver. These
approaches are computationally intensive and often poorly suited to statistical inference.
Instability issues arise, essentially due to numerical integration (Li et al. (2005)).

Improved estimation methods of the state function and of the dynamic model param-
eters were proposed by Poyton et al. (2005) and Ramsay et al. (2007). These methods
account for measurements errors under some continuous distribution and elude numerical
integrations. Similarly to smoothing methods, that approach involves some basis function
expansion and a penalty term expressed using the set of differential equations.

The methodology above may be viewed as a generalization of the P-spline theory for
which a Bayesian framework was proposed by Berry et al. (2002). We aim at providing a
Bayesian framework for the more general approach described by Ramsay. First, we present
a brief introduction to dynamic models defined by systems of differential equations. We
then propose a Bayesian smoothing method for the parameter and functional estimations
of differential equation model (Campbell (2007)). Finally, we illustrate the usefulness of
this Bayesian approach on simple practical settings.

Keyword.
Differential equations; Dynamic systems; Bayesian smoothing methods; B-splines; Func-
tional estimation.
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Efficient estimation of a semiparametric dynamic
copula model

Olga Reznikova

Abstract.
We propose a new semiparametric dynamic copula model where the marginals are speci-
fied as parametric GARCH-type processes, and the dependence parameter of the copula
is allowed to change over time in a nonparametric way. A straightforward two-stage es-
timation method is given by local maximum likelihood for the dependence parameter,
conditional on consistent first stage estimates of the marginals. First, we characterize the
properties of the estimator in terms of bias and variance and discuss the bandwidth se-
lection problem. We then propose an estimator that attains the semiparametric efficiency
bound and demonstrate its superiority through simulations. Finally, we illustrate the
wide applicability of the model in financial time series, comparing it also with traditional
models based on conditional correlations.
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The copula-graphic estimator in censored
nonparametric location-scale regression models

Aleksandar Sujica

Abstract.
Consider a heteroscedastic regression model Y = m(X) + σ(X)ε, where the functions m
and σ are ”smooth”, and ε is independent of X. The response variable Y is subject to
random censoring. The case where the survival time Y and the censoring time C are
independent given X is studied by Van Keilegom and Akritas (1999).

We are studying the extended model in which we assume that for a given X, the survival
time Y and the censoring time C are dependent and the dependence is described via an
Archimedean copula which depends of X.

References.
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