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Abstract:

First, there was De Moivre-Laplace Central Limit Theorem (CLT) for binomial random variables
(EV’g). Then came CLT’s for sample means of Xy, Xo, ..., X, of Identically and Independently
Distributed (11D} EV’s with distribution function (DF), F, i.e, a random sample from the DF,
(F(2) = P(X1 <)), with mean, x, and a finite variance, 02, (X, =3 .o, X;/n)
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where Z hag the standard normal distribution, N(0,1). This was followed by a large number of
generalizations upto finite-dimensional EV’s. These are extremely useful in statistical inferences
gince typically F' s unknown, but asymptotic probability statements could be made regardless of
the parent distribution.

With more sophisticated inference procedurss camne the need for “Functional CLT?s” For ex-
ample, the sample DF, Fi(¢) = 237 | I(X; < «), where I(-) is the Indicator (or characteristic)

function is known to be an excellent estimator of F with ||F, — F|| 22 0 and %[F.(z) — F(z)] 2,
N(O, F{2)[l — F{2)]) ¥ 2. However, we need the asymptotic distribution of /n||F, — F|| for the
Kolmogorv-Smirnov test to deteremine if 2 DF’s are the same or not. Although this was derived by
difficult methods, a systematic procedure requires study of weak convergence of the entire function,
vn[F, — F]. Unfortunately, in studying convergences of measures in a metric space with the natu-
ral Borel topology we encounter problems with the measures not being Borel, or, equivalently, the
random functions being nonmeasurable. Many ad hoc methods were used in the past. Thiz will be
an expository talk on a recent method developed by Hoffrnann-Jgrgensen that overcornes most of
these problems.
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