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SUMMARY

In the thesis “On generators of shy-sets and some of their applications”
there are considered some topics of the theory of Haar-nul sets and some of their
applications.

There are considered such main notions and auxiliary statements from the
set theory, measure theory, probability theory, mathematical statistics,
mathematical analysis and functional analysis, which are applied essentially in
these investigations.

The main part of the thesis is devoted in studying the structure of well-
founded estimates of characteristic parameters of stationary statistical structures.In
particular, there is considered a question asking why is the null hypothesis
rejected for “almost every” infinite sample by some hypothesis testing of maximal
reliability.

There are given the confirmation Jacob Cohen [Cohen, Jacob., The Earth Is
Round (p < 05), American Psychologist, 49 (12)(1994), 9971003] and Jum
Nunnally [Nunnally, Jum.,The place of statistics in psychology, Educational and
Psychological Measurement, 20 (4) (1960), 641-650] conjectures by the example of
one-dimensional stochastic model. In particular, by using the technique of the
theory of Haar null sets, it is explained why the null hypothesis is sometimes
rejected for “almost every” infinite sample by some hypothesis testing of maximal
reliability. In order to resolve this problem there are introduced notions of
subjective and objective infinite-sample well-founded(consistent) estimates and it
is shown that in the linear one-dimensional stochastic model when expectation of
the white noice exists, an infinite-sample average is a subjective infinite-sample
well-founded estimate of a useful signal. It is considered an estimate constructed
in [Zerakidze Zurab., Pantsulaia Gogi., Saatashvili Gimzer., On the separation
problem for a family of Borel and Baire G-powers of shift-measures on R,
Ukrainian Mathematical Journal, v. 65, issue 4 (2013), 470-485] which is an
infinite-sample well-founded estimate of the useful signal in the linear one-
dimensional stochastic model when expectation of the white noice does not exist.

This approact uses the technique of uniformly distributed (on the interval
[0,1] ) real-valued sequences. By using a certain sufficient condition under which

a set is Haar ambivalent, it is proved that this estimate is an objective infinite-
sample well-founded estimate of the useful signal in the same model.

By using the partition of the space R™into Haar ambivalents, constructed
in [G.Pantsulaia, On a certain partition of the non-locally compact Abelian Polish
group R”™, Proceedings of A. Razmadze Mathematical Institute, Vol. 149 (2009),
75-86] , an example of an objective infinite-sample well-founded estimate of a
useful signal is constructed in the linear one-dimensional stochastic model when
expectation of the white noice does not exist. By using this approach it is
demonstrated that an arbitrary subjective infinite-sample well-founded estimate
has a modification which is objective.
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Main part of the thesis is devoted to construction of infinite-sample well-

founded estimates by using methods of infinite combinatorics. There is used a
construction of the maximal(in the sense of cardinality) partition of infinite

sample space R” into Haar ambivalents. There are used specific properties of
infinite-dimensional Banach spaces for a construction of analogous partitions.

We wuse structural properties of compact sets in some separable Banach

spaces (Artcela theorem, Colmogorov theorem, Hilbert theorem, Riss theorem and
so on) In the present thesis the following results are obtained:

It is proved that an universally measurable set X in a infinite-dimensional
Polish topological vector space V is Haar ambivalent if and only if for an
arbitrary generator of shy sets 4/ in V the following two conditions
4#(x)>0 and #(V\X)>0 hold true simultaneously;

It answered negatively Tepper Gill's question asking whether there is
possible to describe Gaussian measures in terms of partial analogs of the
Lebesgue measure in infinite-dimensional separable Banach spaces. In
particular, it is established that there does not exist Gaussian measure A
and Yamasaki-Kharazishvili measure u, such that

(VX)(X eB(B) > A(X) = [e ™ d u(x)).

By virtue the notion of the Haar ambivalent a certain approach is
introduced in the case of a linear one-dimensional stochastic model which
allows us a possibility to partitate the class of all infinite-sample well-
founded estimates into subjective and objective estimates;

It is proved that when there exists an expectation for a white noice in the
linear one-dimensional stochastic model, then an infinite-sample average
is a subjective infinite-sample well-founded estimate of a useful signal.

By virtue methods of infinite combinatorics it is constructed a maximal (in the
sense of cardinality) partition of the infinite-sample space R”™ into Haar
ambivalents;

By using a partition of the space R” into Haar ambivalents, it is given non-
effective constructions of objective and strong objective infinite-sample well-
founded estimates of a useful signal in the linear one-dimensional
stochastic model;

It is elaborated an effective method for a construction of objective and strong
objective infinite-sample well-founded estimates of a useful signal in the
linear one-dimensional stochastic model;.

By using specific properties of some Banach spaces, for a universally
measurable set it is established a sufficient condition under which this set is
Haar ambivalent. This approach is used for a construction of maximal (in
the sense of cardinality) partitions into Haar ambivalents of these spaces.
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