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Denote Z2 = {a = (a1, as, . . ., aq), a; € Z,i=1,2,...,d},||a]| = 1’2?2‘,1'“1'" where Z
B

is the set of integers. Define the distance between the sets Vi, Vy C Z¢ as follows: d(V1, Vo) =
inf{|la — b]| : a € V4, b € V,}. Denote by Fy the o-algebra of events generated by random
variables (r.v.s) {X,, a € V}.

The random field {X,, a € Z%} is said to be m-dependent, if for any V1, Vo C Z< the
o-algebras v, and Fv, are independent whenever d(V;, V3) > m.

In the sequel V, V C Z¢, is any fixed nonempty finite set.

Denote

Sv=3 X, BY=ES}, 2y=Sy/By, As=X./By,

a€V
Lo(t) = Y ElAa|"Tja, i<y, Lo(t) = > ElAd 4,54,
a€ev acV

Av(z) =P{Zy <z} - ®(z), &(z)=(2r)""/? / eV /2dy,

—00

wmzfrm,b=2mmz

a€V

where ¢ > 0, By > 0 and 14 is the indicator of event A.

By C(-) we denote positive finite constants (in general, different) depending only on the
quantities indicated in the parentheses.

In the present paper, we have got a precise upper bound of the quantity [|Ay(z)||; for real
m-dependent random fields under the finiteness of the second order moments of summands X,
(see [8], Theorem 6).

The following statement is valid.

Theorem 1. Suppose that {X,, a € Z%}, d > 1, is a real m-dependent random field with

EX, =0 and EX2 <oo forall acV. (1)
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Then forallm 2 0 andt > 0

|Av(z)l]x
< C(d){fl(t) + (m+1)4T(t) + (m + 1)2T5(t) + (m + 1)3"I4(t)}. ()

In addition, if E| X,|* < oo for some s, 2 < s < 3, andall a € V, then forallm > 0
lAv(2)ll < C(d)(m + 1)*C~ VL, 3)
Note that the estimates of ||Ay(z)||; are obtained in terms of Lyapunov fraction, and esti-
mate (3) is exact in the independent case (m = 0).
In order to prove Theorem 1 we need the following statement.
Theorem A [8]. Assume that {X,, a € Z%}, d > 1, is a real m-dependent random field with

EX,=0 and EX}< oo forall a€V. 4)

Then forallm 2 0
18v(@)l < C@{(m +1)La + (m+ 1)*La . ®)

Recall (see [8]) that to obtain estimates of || Ay (z)||; where m-dependent random fields are
summed, we expand Ay (z) by the local partitioning method into summands which include the
mixed moments of ’close’ blocks composed of the initial random field (as usual, each summand
of this kind includes three or four blocks).

In order to expand Ay (z) and estimate ||Ay(x)||; we use the properties of the linear diffe-
rential equation

F'¥) = 9f¥) = Lcoo)(y) — 8(z), | (6)

proposed by Stein (1972), and its solution (see Erickson (1974), Ho and Chen (1978)).
Proof of Theorem 1. Estimate (3) is proved in [8]. We now prove estimate (2).

Truncation. Let a real random field {X,, a € Z¢}, d > 1, satisfy (1). Truncate r.v.s for all
a € V onthe level t > 0. Denote

A= Ada <y, Ay = A~ B4, 29 = YA, BV =E@V)?,

itz = AalI{|Aa|>t}v z = A, — EA,.
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It is known that for any real r.v. { and 7
|P{¢ <z} -P{n<a}f, <E[-n. )

Let _B_&?) > 0. Using (7), we get that

— —(0)
|P{zv <2} -P{Z) <a}l|, <EZy ®)
and
|2(2/BY) - @), <EWI|t - B} ©)
where A is a standard normal r.v. with the distribution function ®(z).
Note that
[P{Z <2} -P{NV <=(BY) 7}, =BY || P{ZY < BV}
- P{N < z},. (10)
Therefore, from (8)—(10) we get that, if F(‘?) > 0, then forallt > 0
1av(@)lls < 2L:(8) + V277t - (BY)’|
+BY|P{ZY < 2BV} - ()], (11
It is easy to see that
EZ} -E(ZY) = Y {EZ, + (E4,))
a€V
+ S S (EAVE, + 28A0E,). (12)
a€V beV
a#b

Note that truncation inequality (11) and equality (12) hold for any dependence of the random
field {X,, a € Z%}, d >

By vm:ue of the m-dependence, Hoélder’s inequality, and the fact that E|A
\2t‘1EAa forall a € V, we get from (12) that

.|

1 - BY)?| < 9(2m + 1)°La(t) =e. (13)

Thanks to (7). we have that ||Ay(z)||; < V2. Therefore, in esumatmg Ay (z)|]; we as-
sume, without loss of generality, that ¢ < 1/2 (then we have 1 5 < (BV 32 < 5). Estimate (2)
now follows from (11), (13), and Theorem A.

Note that estimate (3) follows from estimate (2) for t = (m + 1) 4. Theorem 1 is proved.
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L, ivercio patikslinimas centrinéje ribinéje teoremoje m-priklausomiems
atsitiktiniams laukams

J. Sunklodas

Gautas L, ivertio patikslinimas centrinéje ribinéje teoremoje realiems m-priklausomiems atsitikti-
niams laukams, apibréZtiems ant sveikareik§més gardelés 72, d > 1,kai démenys turi baigtinius antrosios
eilés momentus. Jvertis gautas Liapunovo trupmenos terminais, kuris nepriklausomu atveju (m = 0) yra
tikslus.



