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Abstract

Whenever dealing with extreme and large events, asymptotic models like
the general extreme value for maxima (GEVM ) and the generalized Pareto
for maxima (GPM ) provide usually nice fits respectively to data that are
maxima or excesses over a high threshold. These models depend on a gen-
eralized shape parameters ξM , the so-called extreme value index (EVI) for
maxima, which rules the heaviness of the right-tail or reliability or survival
function, F

X
(x) := 1 − F

X
(x), with F

X
the model underlying the available

data, (X1, . . . , Xn), either independent, identically distributed or station-
ary, weakly dependent. Similar considerations apply to extreme and small
events, where the minimum plays the main role, easentially due to the fact
that min(X1, . . . , Xn) = −max(−X1, . . . ,−Xn). And any coherent system
(see Barlow and Proschan, 1975, for details) can be written as both a series-
parallel (SP) system and a parallel-series (PS) system. Its lifetime can thus
be written as the minimum of maxima or the maximum of minima. These
representations enable the obtention of reliable lower and upper bounds for
the reliability or survival function of large coherent systems (Reis and Canto
e Castro, 2009; Reis et al., 2015). But rates of convergence to the aforemen-
tioned limit laws are often slow and penultimate approximations can provide a
faster rate of convergence (Fisher and Tippett, 1928; Anderson, 1971; Gomes,
1978; Gomes and de Haan, 1999, among others), one of the topics under dis-
cussion, considering now SP and PS systems. Another topic of high relevance
in the statistical analysis of cancer data lies on the fact that these data are
usually randomly censored. We further briefly discuss the EVI-estimation
under random censoring, i.e. under the assumption that there is a random
variable Y such that, rather than X, only Z = min(X,Y ) and δ = I{X≤Y }
are observed. The indicator variable δ determines whether X has been cen-
sored or not. Consequently, we have access to the random sample (Zi, δi),
1 ≤ i ≤ n, of independent copies of (Z, δ), but our goal is to make infer-
ence on the right-tail of the unknown lifetime distribution F

X
, while F

Y
,

the distribution function of Y , is considered to be a nonparametric nuisance
parameter (Beirlant et al., 2007; Einmahl et al., 2009; Gomes and Neves,
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2010, 2011; Worms and Worms, 2014, 2017). Under this same framework,
the possible truncation of a heavy Pareto survival function, just as considered
in Beirlant et al. (2016), will also be under discussion.
Work in collaboration with J. Beirlant, L. Canto e Castro, S. Dias, M.I. Fraga
Alves, M.M. Neves and P. Reis.
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