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Abstract. Existence of Bayesian consistent criteria for the Wiener process is investigated.
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1 Introduction. We observe the process x(t,w) = ¢(t) + W(t,w), where W(t) is
the standard Wiener process and ¢ € M (M is some set from C([0,00))). The set of
hypotheses is unknown mean values ¢(t) of the observed process. The purpose of this
article is to indicate the conditions under which for ¢ € M there exists a consistent
criteria for hypothesis testing.

2 Content. Let p, be ameasure on C([0,00)), corresponding to the process ¢(t)+
W(t), p} is a measure on C([0,T]), corresponding to x(t), t € [0,T]. Suppose that
for all T > 0 the measure ,ug is absolute continuous with respect to the measure uf,
corresponding to W (t), t € [0, T], that is, the following conditions are true:

1) for ¢ € M, ¢(0) = 0, there exists ¢ (t) and VT > 0 if

T
|6 00t < oc, then uf < i 1)
0

at that

bl =ow{ [ - [ Goral. @)

T
Ho
If (1) is satisfied, then for the orthogonality of the measures 1, and p., it is necessary
and sufficient that

/0 (1) — (b))t = 0. (3)

Next, suppose the following condition holds:
2) there is a differentiable function g(t), such that g(¢) — 0 as t — oo and

/0 Pl (OPde < oo (4)

uniformly with respect to ¢, and for @1 # @9, ©1,92 € M :

/0 " P@Olor (1) — o (Ot = +oo.
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Consider the quadratic functional

B(t, p.7) = —2 / o () g(t)dr(t) + / W (O1g(t)dt. (5)

3) there exists a derivative " (t), which for all 7 > 0 belongs to a compact set in

Rewriting the stochastic integral in (5) as an ordinary integral

/

/O #'(t)g(t)dzx(t) = =(T)e (T)g(T) — /0 ()] (D)g(t)] dt

we see that there is such a function ¢r(t,z) = ¢i(t) € M, for which the functional from
(5) takes the minimal value on M if o(t) = ph(t).

Theorem 1. Let conditions 1) - 3) be fulfilled and moreover: 4) there is an increasing
function 0(t) such that

and

"(t)g(t
t peM 0 t)

Then for each pg € M and e > 0

jim o ({25 [ ) ol = (0] > ) <o

Proof. The functional (5) can be converted as follows:

2 / W ()g () de(t) + / WOy ()dt

=2 [ e ast) + [ e OPg(o) (6)

where w(t) = p(t) — @o(t).
It is evident that the minimum points wj. for the functional (5) and for the functional

B(T,w) = — / & (g (t)dlt) + / W (E)Pg(t)dt (7)

coincide (wh = ¢4 — o).
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Suppose that My = {w:rw=p—g, p€ M},

S = {w L w e M, /Ooo[w’(t)Pg?(t)dt > e} .

Then we have

e ({ e, [ S0 -am) foas })

< P{inf &(T,w) > 0}. (8)

LUESe

It is easy to prove that with probability one the functional (7) convergences to +oo
uniformly with respect to w’ € S, as T — oo. m

In the linear shell ]\Ajo we introduce the following norm

el = ( [ T[w’a)]?g%)dt) " )

According to Theorem 1 ]\Afo is compact in norm (9). Let on the o-algebra generated

by Borel sets from Mj in the norm (9) the measure 6(da) be given. Consider the following
Bayesian criterion

_ Jeesp{fy ¢/ (gt — § J ¢ (1) g(t)dt}0(da)
Jexp{fy ¢ (g(t)dt — § ['[¢' (1)]2g(t)dt}0(da)

It is not difficult to prove the following theorem.

or()

(10)

Theorem 2. Let M be a convex set satisfying conditions 1) - 4), for all € > 0 one can
indicate X > 1 and €; < € such that for all sufficiently large T' and w € M, :

L L. R
s / W @O g(0d < int / W (BPg(t)dt,

and a measure 0(da) such that Vo1 € M : 0({¢ : || — 1|y < €}) >0, then e >0
Tim P{llgr— poll > ¢} = 0.
—00
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