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Abstract
We consider the estimation of an extreme conditional quantile. In a first part, we pro-
pose a new tail condition in order to establish the asymptotic distribution of an extreme
conditional quantile estimator. Next, a general class of estimators is introduced, which
encompasses, among others, kernel or nearest neighbors types of estimators. A unified
theorem of the asymptotic normality for this general class of estimators is provided
under the new tail condition and illustrated on the different well-known examples. A
comparison between different estimators belonging to this class is provided on a small
simulation study and illustrated on a real dataset on earthquake magnitudes.
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1 Introduction

To describe the dependence between a real-valued random variable Y and an explana-
tory random vector X of dimension p ∈ N\{0}, different approaches can be used. The
most common one is perhaps provided by the conditional mean m(X) := E(Y |X),
which gives information on the central part of the conditional distribution. However,
depending on the applications in mind, it can be also of interest to consider a condi-
tional quantile instead ofm(X) (e.g., median or quartile). To bemore specific, denoting
by S(·|x0) := P(Y > ·|X = x0) the conditional survival function of Y given {X = x0}
for some x0 ∈ R

p in the support of X , the conditional quantile of level α ∈ [0, 1]
of Y given {X = x0} is Q(α|x0) := S←(α|x0) = inf{y ∈ R; S(y|x0) ≤ α} with
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