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Development of statistical tools to test the
equivalence between two measurement methods

Bernard Francq

Abstract.

The needs of the industries to quickly assess the quality of products and the performance
of the manufacturing methods leads to the development and improvement of alternative
analytical methods sometimes faster, easier to handle, less expensive or even more accurate
than the method corresponding reference. These so-called alternative methods should
ideally lead to results comparable to those obtained by a standard method known as a
reference.

To test statistically the equivalence between two measurement methods, a certain
characteristic of a sample can be measured by the two methods in the experimental
domain of interest. Pairs of points (Xi, Yi), representing the measures taken by the
reference method and the alternative one can be modelled by a linear regression (a straight
line). The estimated parameters are very useful to test the equivalence. Indeed, an
intercept significantly different from zero indicates a systematic analytical bias between
the two methods of measurement and a slope significantly different from one indicates a
proportional bias (the non equivalence between the two measurement methods).

The estimated parameters and their confidence intervals are then used to test the
equivalence of the two measurement methods. To achieve this correctly, it is essential
to take into account the errors in both axes by using errors-in-variables regressions. We
can therefore compare the bias of parameters and their coverage levels of their confidence
intervals of different regression (the ordinary least squares regression, the orthogonal re-
gression, the geometric mean regression, the Deming regression, the bivariate least squares
regression) with different errors terms. Then, we’ll focus on the most suitable equivalence
techniques tests and we propose a new methodology to test the presence of a proportional
bias and/or an analytical bias at the same time with a confidence band for the estimated
line.
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Tree-Structured Wavelet Estimation of Spectra of
Replicated Time Series in a Mixed Effects Model

Jean-Marc Freyermuth

Abstract.
Wavelet thresholding provides a powerful tool for nonparametric estimation of spatially
inhomogeneous curves. Plenty of thresholding techniques are available but linear ones
show a lack of spatial adaptivity whereas nonlinear ones often suffer from unappeal-
ing visual aspects. Comparing different tree-structured wavelet approximations (see, e.g.,
Baraniuk, 1999) our investigations of the corresponding estimation schemes show that the
construction of Engel (1999) allows to combine the simplicity of linear estimators with
the adaptive denoising property of nonlinear schemes. On the theoretical side, it is known
from approximation theory (Cohen et al., 2001) and from studying the mean-squared er-
ror for functions in certain smoothness classes (Autin, 2008) that tree-structured wavelet
thresholding has some powerful near-optimality properties. As application we consider
estimation of the population log-spectrum of several time series collected on human sub-
jects within a mixed effects model framework. To face the problem of dimensionality we
use the sparsity of tree-structured wavelet representations to construct an estimate based
on pooled information carried over from all subjects. This allows for three objectives:

e improved denoising of the population spectrum,

e construction of a model-based estimator of the variability between subjects,

e prediction of the subject specific spectra.
Reference.
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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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How can boundary points and noise level be
estimated in deconvolution problems?

Maik Schwarz

Abstract.

We are interested in estimating the density fx of a real-valued random variable X based
on noisy i.i.d. observations Y, = X} + €, where € is an additive error. In most of the
literature concerning this deconvolution problem, the density of the noise is supposed to
be known. In contrast to this, we assume that € is normally distributed with unknown
variance o?. First, we show that (fx,o?) can be identified from Y when fy vanishes on
a set of positive Lebesgue measure. It is worth pointing out that this condition makes no
appeal to the Fourier transforms of the involved densities. In particular, it is fulfilled by
densities with bounded support. As far as estimation is concerned, we give an overview
of some relevant literature and propose an estimation procedure in a special case.
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Using unbalanced Haar wavelets for classification of
time series

Catherine Timmermans

Abstract.

I investigate the possibility to build a distance able to discriminate time series using the
expansion of the series in unbalanced Haar wavelets basis [Fryzlewicz, 2007]. In this
framework, each series is expanded in a different basis, truly adapted to it. Defining a
distance requires thus to link and compare different basis.

Reference.
- Fryzlewicz, P., 2007, Unbalanced Haar technique for nonparametric function estimation,
Journal of the American Statistical Association (Theory and Methods), 102, 1318-1327.
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Ruin problems in presence of underwriting cycles

Julien Trufin

Abstract.

This presentation studies the ruin problem in presence of underwriting cycles. Analytical
results for the ultimate ruin probability are derived under an AR(2) dynamics for the
premium income in the light-tailed claims case. The typical path to ruin is discussed.
Then, a comparison is made with the classical case for light-tailed claims. Numerical
illustrations allow for a better understanding of the impact of underwriting cycles on the
risk borne by insurance companies.
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