Characterization and estimation of the upcrossings index
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Abstract: Extreme Value Theory aims to predict occurrence of rare events, which in numerous
situations have disastrous impacts, making an adequate estimation of the parameters related with
such events of primordial importance in Statistics of Extremes. The extremal index 6 € (0, 1]
and the upcrossings index 7 € (0, 1] play an important role when modelling extreme events. The
knowledge of these parameters, 6 and 7, entails in particular the understanding of the way in which
exceedances and upcrossings of high levels, respectively, cluster in time. They provide different
but complementary information concerning the grouping characteristics of rare events.

We review the most important results concerning the upcrossings index n and then focus on
the estimation of this parameter. Several estimators for n will be presented and their properties,
namely consistency and asymptotic normality, studied. The performance of these estimators is
assessed through simulation studies for a range of different processes and case studies in the fields

of environment and finance.
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