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We consider a nonparametric noisy data regression model where the unknown re-
gression function is assumed to belong to a wide range of function classes (including
discontinuous functions). The distribution of the noise is assumed to be unknown and
satisfying some weak conditions. We allow for error distributions that may have heavy
tails, so that, for example, no moments of the noise exist. The error is assumed to have
zero median. The design points are assumed to be deterministic points, not necessarily
equispaced. Since the functions can be nonsmooth and the noise may have heavy tails,
traditional estimation methods cannot be applied directly in this situation. We first use
local medians to construct variables that are structured as a Gaussian nonparametric
regression, as in Brown et al. (2008). The difference here is though that the resulting
data are not equispaced. We therefore rely on a wavelet block penalizing procedure (see
Amato et al. (2006)) adapted to non equidistant designs to construct an estimator of the
regression function. Under mild assumptions on the design it is shown that the estimator
simultaneously attains the optimal rate of convergence over a wide range of Besov classes,
without prior knowledge of the smoothness of the underlying functions or prior knowledge
of the error distribution. The performances of the procedure is illustrated via a simulation
study covering a broad variety of settings. Applications to real data examples are also
given.
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