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We consider the following stochastic heat equation

1 0 : _
(%_5.%)(15,1:):035%—/114@, t>0, z€R, u0,z)=0. (1)

The right-hand side of (1) is a mized fractional noise. It consists of two independent stochastic
processes, namely, a fractional Brownian motion B¥ = {BY z € R} with Hurst parameter
H € (0,1) and a Wiener process W = {W,,x € R}, independent of B¥; o and  are some

positive coefficients.
Let G be Green’s function of the heat equation, that is

L —z ift >0
G(t’x>:{\/ﬁexp{ Qt}’ 1 )
(50(3(?), ift =0.

We define a solution to SPDE (1) in a mild sense as follows

t t
u(t,x):a//G(t—s,x—y)ddes%—/@//G(t—s,x—y)dWyds. (2)
0JRr 0JR

We prove the stationarity and ergodicity of the solution u(t,z) as a function of the spatial
variable x by analyzing the behavior of the covariance function.

It is supposed that for fixed t1,...,¢, and fixed step § > 0, the random field u given by (2)
is observed at the points x;, = kd, Kk =1,..., N. So the observations have the following form:

{u(t;,k0), i1=1,....,n, k=1,...,N}.
The estimator of H is defined as

Hy = 0 t5 "V (ts) — 1, Vi (1)
N —3/2 —3/2 )
t2 VN(tQ) - tl VN(tl)

where (=1 denotes the inverse function of

H—-1/2 ,H—1/2
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f(H) =gt 2
ogtz—logta . _ 1
logta—log t1 it H = 2°

and

N
1
Vy(t) = = u(t,k6)>, t>0, NeN.

http://www.imath.kiev.ua/~young/youngconf2023



INTERNATIONAL CONFERENCE OF YOUNG MATHEMATICIANS
THE INSTITUTE OF MATHEMATICS OF THE NATIONAL ACADEMY OF SCIENCES OF UKRAINE
JUuNE 1-3, 2023, Ky1v, UKRAINE

Theorem 1. 1. For any H € (0, %) U (%, 1), Hy is a strongly consistent estimator of the
parameter H as N — oo.

2. For H € (0,3)U (%, %), the estimator Hy is asymptotically normal:

m<ﬁN—H> 4 N(0,6Y)  as N — oo,

where ;
9 1
o = m Z frtitj (H)LlL],
H ;=1
L __tg_%'_tf_% L __tf_%__tf_% L __tf_%-—t?_%
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D= (tf 2yl 2) (tf 2logty — o 2 logt2> - (tf 2 gl 2) (tf 2logty — th 210gt1>,

2H+1(2H _ 1)T(H + 1) 2
= =2 u(t;, k t; .
CH ﬁ(H—i— 1) ) ttj Z COV (2 5 ( ]70))

k=—oc

Now we assume that the Hurst index H is known and investigate the estimation of the
coefficients o and k:

52 _ 0PV () — 5PV () T V() — 5T V(L)

N — 3 Ky =
<tH 1/2 tH 1/2> <t1/2 H t1/2 H>

C1
2

Theorem 2. 1. For any H € (0,3)U (3,1), (%, %) is a strongly consistent estimator of
the parameter (0%, k%) as N — oo.

2. For H € (0,3) U (3,3), the estimator (0%, K% ) is asymptotically normal:

0% — 0%\ 4

VN (2 7 ) SN(O0,S) as N — oo,

where the asymptotic covariance matrix ¥ consists of the following elements:

tl 3(Tt1t1 (H) + Tiito (H)) + t2_3 (rtth (H) + Ttoty (H))
2 (t%H—l — Atyta) 2 4 2 1)

Z11 -

Y

_5_fg _5_ g
_ tl : (rtltl (H) + Tiity (H)) + t? : (Tt1t2 (H) + Tty (H))
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T e (H) 7 () + 8527 (1,0, (H) + 11,0, (1)
A (t1 20 o(tyty)sH 4 14 2H>
2

The quality of estimators is illustrated by simulation experiments.
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