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Abstract
In the paper, the norms of intermediate derivatives are estimated in some

spaces, and solvability conditions of a problem for second order operator-dif-
ferential equations, are obtained. All the solvability conditions are expressed by
the coefficients of the operator-differential equation.

Introduction. In the paper, we investigate asymptotic distribution of maximal
likelihood estimation of a first order autoregression model with a random parameter
[1,2].

One of the central problems of statistics of parametric models (for example, au-
toregressive AR (q)) is in estimation of parameters θ = (θ1, θ2, ..., θq, σ).If we assume
that the white noice in a wide sense εn is Gaussian, then the maximal likelihood
method is the main estimation method. For the autoregression model AR (1), the
asymptotic distributions of the maximal likelihood estimation were obtained in the
following cases: θ2 + σ2 < 1, θ2 + σ2 = 1 and θ2 + σ2 > 1 [3,4], among them
θ2 + σ2 ≥ 1 is the most interesting one.

1. Asymptotic distribution of the maximal likelihood estimation. On
a probability space (Ω,F , P ) it is given a Gauss random sequence X = (Xn)n≥0

satisfying the first order autoregression model with a random parameter

Xn = θnXn−1 + εn, (1.1)

moreover, (θn)n≥1 , εn ∼ N (0, 1) are two independent sequences of independent ran-
dom variables X0 = 0 with probability 1. Assume θn = θ + ηn, where ηn are inde-
pendent normal N

(
0, σ2

)
random variables, consequently, (θn) are also independent

random variables contained in model (1.1) in place of random parameters.
Thus, as it was shown in the papers [1,2], model (1.1) will accept the form:

Xn = θXn−1 +
√

1 + X2
n−1σ

2ε̃n, (1.2)

where
ε̃n = ηnXn−1 + εn,

is a sequence of independent Gauss random variables with parameters N (0, 1).
In the papers [1,2] the maximal likelihood estimation θ of model (1,2) was ob-

tained for each fixed value of n and it is of the form

θ̂n =

n∑
i=1

XiXi−1

1+X2
i−1σ2

n∑
i=1

X2
i−1

1+X2
i−1σ2

. (1.3)




