Tail index estimation based on asymmetric p-fence for outliers
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Abstract

The tail index is a key parameter describing the heaviness of a distribution’s tails and governing
the frequency of extreme events. Its accurate estimation is essential for quantifying risk and
modeling rare phenomena across diverse fields, including environmental sciences, finance and
insurance. Despite considerable methodological advances, challenges persist due to issues such as
bias, sensitivity to contamination and the need for robustness against nonstandard distributional
shapes. In this talk, an asymmetric modification of Tukey’s p-fence for outliers is considered
to adjust possible skewness of the underlying distribution. Tail index estimations based on
the probability of exceeding such asymmetric p-fences are proposed and studied. Asymptotic
normality and consistency are shown for both the empirical asymmetric p-fence estimators and
the corresponding tail index estimators. The value p, representing the probability for outliers,
is suggested to be chosen to minimize the asymptotic variance of the estimate. The proposed
estimations are compared with other established tail index estimators using a simulation study
for Pareto, Fréchet and Hill-Horror distributions. To illustrate their application, the estimations
are applied to two real data sets.
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