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Given n independent standard normal random variables, it is well known that
their maxima M,, can be normalized such that their distribution converges to the
Gumbel law. In a remarkable study, Hall proved that the Kolmogorov distance d,
between the normalized M,, and its associated limit distribution is less than 3/logn.
In the present study, we propose a different set of norming constants that allow
this upper bound to be decreased with d,, < C(m)/logn for n > m > 5.
Furthermore, the function C(m) is computed explicitly, which satisfies C'(m) < 1
and lim,, oo C(m) = 1/3. As a consequence, some new and effective norming
constants are provided using the asymptotic expansion of a Lambert W type
function.
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1. Introduction

Let Xy,..., X, be ii.d. standard normal random variables and denote by M,, = max{Xy,..., X, } their
maximum. The normal law is in the domain of attraction for the maxima of the Gumbel law, i.e., there are

sequences of norming constants, a,, > 0 and b,, € R, such that for every z € R,

livrln " (anx + by) = A(z), (1)

where @ is the distribution function of a standard normal law and

Alz) = exp{—e‘x}, r €R,

is the distribution function of a Gumbel random variable G.
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