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Abstract
We propose a robust estimator of the stable tail dependence function in the case 
where random covariates are recorded. Under suitable assumptions, we derive the 
finite-dimensional weak convergence of the estimator properly normalized. The per-
formance of our estimator in terms of efficiency and robustness is illustrated through 
a simulation study. Our methodology is applied on a real dataset of sale prices of 
residential properties.
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1 Introduction

A topic of central interest in multivariate extreme values is to measure the strength 
of dependence in the extremes. This can be done by using some coefficients of tail 
dependence or some functions, among them the Pickands dependence function or the 
stable tail dependence function. In the present paper, we focus on this latter function 
introduced by Huang (1992), and we estimate it when the random variables of main 
interest are recorded along with random covariates, related to the target variables. 
That means that we are in the regression context where our objective is to estimate 
the stable tail dependence function between the response variables conditional on the 
covariates. This leads to the concept of conditional stable tail dependence function. 
Additionally, since in practice some outliers may occur in real datasets with a disturb-
ing effect on the estimates of dependencies, we propose an estimator which is robust 
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