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Motivation

1= Estimation of extreme conditional quantiles: a recurrent statistical

problem in the modeling of extreme events in finance, insurance,
epidemiology, environmental science, ...
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Semi-parametric location-dispersion regression model

Consider the following regression model between a random response
variable Y € R and a deterministic covariate vector xe [IcR?, d > 1:

Y=alx)+b(x)Z,

where
@ a:II—R: regression function (unknown);

@ b:I1— R\ {0} : dispersion function (unknown);

@ ZeR : is a heavy-tailed random variable with tail-index y > 0.
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Inference

Step 1: Estimation of the regression and dispersion functions

1z Kernel estimators of a(-) and b(-): @, and Bn )
Step 2: Estimation of the tail-index

1= The tail-index y is estimated using the standard extreme
procedures from the residuals given by:

7:=;—a,(x)/b,(x),i=1,...,n.

Step 3: Estimation of extreme conditional quantiles

1= Plug-in estimator built from the residuals.
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Advantages of the semi-parametric model

1 Reduction of bias compared to the classical estimation
approaches by using the residuals Z; instead of the response
variables Y;.

1 No curse of dimensionality compared to the purely
nonparametric approaches.
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