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Testing problems
for the asymptotically critical
exponential autoregression processes

O.N.Ie
Let " = (&1,&2,...,&n), m > 2Dbe an observation of the exponential autoregression
process§; = 0§,1 +¢€;, 1=1,2,...,where§ =0, 6 € (0,00)isanunknown parameter
and €1, €9, .. ., are iid. variables which have exponential distribution with density p(z) =

e ” when r > 0 and p(z) = 0 when z < 0. Denote by P} a measure, which gives a
distribution of the observation ". We consider the problem of testing of simple hypotheses
H" and H" under the observation £” where H" and H™ mean that a distribution of the
observation £" defines by the measures Pj and Pg respectively, as 0 # 6.

Let pg(z1, ..., Z,) be a density of the measure P} with respect to the Lebeg’s measure.
Introduce the Hellinger integral H,, (¢) of order ¢ € (—o0, o0) for the measures P% and Py
setting [1]

H,(e) = 5—: P” P" / / pe (s vves B ) 5 (5255 Bn) dB1 5 idmp,

The following theorem about an asymptotical behaviour of the Hellinger integral H,, (=)
asn — oo is valid.

Theorem 1. Letf, =1—A,, A, >0,0,=1-A,, A, >0andA, =cA,,0<c<1.
If 6, and 6,, depend on n such that A,, — 0 and nA, — ocoasn — oo. Then for all
€ € (—00,+00) there exists limit

lim n™' In Hy(e) = w(e),

n—o0
where k() = —1In <1+(1—€)(1—;C)> foralle € [O, 1—:) and Kk (g) = oo forall ¢ ¢

o, ).
Introduce the likelihood ratio

Dl B 5 05T )

,Zi € (—00,00) for all i=1,2,...,n
Po(Ti; 5 2n)

Zn(.'iCl, T In) =
Let 6, be a Neyman-Pearson test of level a,, € (0, 1) for the testing of H" and A"
under the observation £™. Then (see [1])

On = I(Aw, > dy) + @ I(As = d),

where I(A) is an indicator of the set A, A,, = In 2y, (§1,...,&n),dn € (—00, +00) and ¢, € [0, 1]
are the parameters of the test d,, defined by the condition E} §,, = a,. Here Ej meansan

expectation with respect to the measure Pj. By 3, we denote 2nd type error probability
for the test d,,.
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Then the large deviation theorems are prove for A,, as n — oo both under the hypothe-
sis H™ and under the hypothesis H™.On the basis of large deviation theorems we establish
the relation between exponents of the rates of decrease for the error probabilities a,, and
Bn of Neyman-Pearson test 6,, as n — co. In this case we use general methods of solution
of this problem developed in the papers [2-5] for general binary statistical experiments.

References

[1] Yu. N. Lin’kov. Asymptotical Methods of Statistics for Stochastic Processes, Naukova Dumka, Kiev, 1993.
(Russian)

[2] YuN. Lin’kov. Large deviation theorems in the hypotheses testing problems, Exploring Stochastic Laws:
Festschrift in Honour of the 70th Birthday of Academician V.S. Korolyuk (A.V. Skorokhod and Yu.V.
Borovskikh, eds.), VSP, Utrecht, 1995, pp. 263 — 273.

[3] YuN. Lin’kov. Large deviation theorems for extended random variables and some applications, J.Math. Sci,
93 (1999), no. 4, pp. 563-573.

[4] YuN. Lin’kov. Large deviation theorems for extended random variables in the hypotheses testing problems,
Theory of Stochastic Processes, 5(21) (1999), no. 3-4, pp. 137-151.

[5] Yu.N. Lin’kov. Large deviation theorems in asymptotical statistics, Theory of Stochastic Processes, 3(19)
(1997), no. 1-2, pp. 259-269.

CONTACT INFORMATION

O.N.Ie Luhansk Taras Shevchenko National University, Ukraine
E-Mail: olgaie@mail.ru




