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Abstract. In this paper we prove the necessary and sufficient conditions for the existence of
the consistent criteria for Gaussian strucrures.
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Here we recall some definitions [1]. Let (E,S) be a measurable space with a given
family of probability measures: {u;,i € I}.

Definition 1. A statistical structure {F, S, u;, 7 € I} is called orthogonal (singular)
if p1; and p; are orthogonal for each i # j.

Definition 2. A statistical structure {E, S, u;,i € I} is called strongly separable
if there exists a disjoint family of S-measurable sets {X;,i € I} such that the relations
are fulfilled p; (X;) =1, Vie l.

Let |H| be the set of hypotheses and let B (|H|) be o-algebra of subsets of |H| which
contains all finite subsets of |H].

Definition 3. A statistical structure {F, S, uy, H € [H|} is said to admit a con-
sistent criteria of hypotheses if there exists at least one measurable map § : (F,S) —
(H|,B (JH|)), such that uy (z: 6 (x) = H) =1, VH € |H|.

Let M? be a linear space of all finite measures with alternating signs on S [2].

Definition 4. A linear subset of measures My C M7 is said to be a Hilbert space
of measures if:

1. One can introduce space on My a scalar product (i, v), u, v € My such that My
is the Hilbert space and for every mutually singular measures p and v, u,v € My
is the scalar product (u,v) = 0;

2. If v e My and |f| < 1, then vy (A) = [, f(z) v (dz) € My and (v, vy) < (v,v).

Let & (t1,ta, ..., tn), (t1,t2,....t,) € D, (let D be a closed bounded Doman in
R™) be a Gaussian homogeneous random field with the same correlation functions
and different mean values H (t1,ts,...,t,), (t1,t2,....,t,) € D,let puy, H € |H| be
corresponding probability measures given on S and let fy (A1, Ao, ..., \n), H € |H|be
spectral densities of these fields. Let supvrai fg (A, Ag,..., \y) = ¢ < 400, VH € |H|.

Theorem 1. The Gaussian homogenous statistical structure {E, S, uy,,i € N} , N =
{1,2,...,n,..} admits a consistent criterion ¢ of a Hypotheses if and only if this formal
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Necessity. Since a statistical séru)cture {E,S, g, k € N} admits a consistent
criterion of hypotheses, then exists measurable map ¢ : (E,S) — (|JH|,B(|H|)), such
that ppg, (x: 0 (z) = Hy) = 1, Vk € N, then it is obvious, that ug, (X;) =1, Vk € N.
Therefore, a statistical structure {E, S, upy,, k € N} is orthogonal and as formula (1)
or formula (2) is fulfilled.

Sufficiency. A statistical structure {E, S, upm,,k € N} is orthogonal, so cardN =
Xo, the statistical structure is strongly separable then (see theorem 3 [1]) admits a
consistent criterion of Hypotheses. Theorem 1 is proved.

Theorem 2. Let My = '@N My (pum,) be a Hilbert space of measures. The Gaus-
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sian Homogeneous isotropic orthogonal statistical structure {E, S, um,,k € N} admits
a consistent critem'a of Hypotheses if and only if the correspondence f — 1y, given by
the equality [ f (z)v (dx) = (¢f, v)y, Yv € My be one-to-one (f € F, where f is the
set of those f for whzch [ f(x)v(dz) is defined Vv € My.

Proof. Necessity. Since the statrstrcal structure {E, S, ppg,,k € N} admits a con-
sistent criterion of Hypotheses and this family is strongly separable, there exist S-
measurable sets X;,7 € N, such that

1, it =,

Let the function Iy, (z) € F be correspond with pigr, € My (pug;). Then [Ix, (z) pp, (dx)
= [Ix, () - Ly, (@) po; (dz) = (pm,, o). Let the function fo(x) = fi(x)Ix, (z) be
corresponded with ¢y € My (ug,). Then any VYo € My (pw,) [ fo (x) s () pp, (dx) =
[ Fo @) f2 2) Lx, (@) s, (d2) = [ Fi (2) fo (@) s, (do) = (¥, ). Let the function
f(x) = ZleN gi(x)Ix, () € F be corresponded with the measure v € MH, v =
S J 9 () s, (dw) then 11 (B) = Yyey [, (2) s (d) , hiwe [ f ()4 (de) =
(v1,v) . so the necessity is proved.

Sufficiency. Let f € F' be corresponded with vy € My for which f f (dx) =
(Vf> v), then iy, 1, € My (jg,) we have ffd)r ) Yo (diU (V1,2) ff1 o, (dx) .
So fy, = fi for a. e. Mp, measures and fg, (x) > 0, [ f7 (z)pn, (d:(:) < 400,
wy. = [ fu, (@) pu, (dx), then (up,, pu,) = 0 Vi # j, so the statistical structure
{E, S, un,,i € N} is weakly separable, so cardN = xo, so the statistical structure
{E, S, pg,,i € N} is strongly separable, then (see Theorem 3 [1]) admits a consistent
criterion of Hypotheses. The Theorem 2 is proved.
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