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Abstract

In this paper, we discuss moving-average process X k ¼
P1

i¼�1 aiþkei, where fei;�1oio1g is a doubly infinite

sequence of i.i.d random variables with mean zeros and finite variances, fai;�1oio1g is an absolutely summable

sequence of real numbers. Set Sn ¼
Pn

k¼1 X k; nX1. Suppose Eje1j3o1, we prove that, if Eje1jro1, for 1opo2 and

r41þ p=2, then

lim
�&0

�2ðr�pÞ=ð2�pÞ�1
X1
n¼1

nr=p�2�1=pEfjSnj � �n
1=pgþ ¼

pð2� pÞ

ðr� pÞð2r� p� 2Þ
EjZj2ðr�pÞ=ð2�pÞ,

where Z has a normal distribution with mean 0 and variance t2 ¼ s2ð
P1

i¼�1 aiÞ
2.
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1. Introduction and main results

We assume that fei;�1oio1g is a doubly infinite sequence of i.i.d random variables with mean zeros and
finite variances. Let fai;�1oio1g is an absolutely summable sequence of real numbers and

X k ¼
X1

i¼�1

aiþkei; kX1. (1.1)

Under some suitable conditions, many limiting results have been obtained for moving-average process
fX k; kX1g. For example, Burton and Dehling (1990) have obtained a large deviation principle for fX k; kX1g,
Yang (1996) has established the central limit theorem (CLT) and the law of the iterated logarithm, Li et al.
(1992a) and Zhang (1996) have obtained the result on complete convergence, etc.

When fX k; kX1g is a sequence of i.i.d random variables with common distribution function F, mean 0
and positive, finite variance, Li et al. (1992b) derived convergence rates of moderate deviations and
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the precise asymptotics in the law of the iterated logarithm. Chen (1978) and Gut and Spǎtaru (2000)
studied the precise asymptotics in the Baum–Katz law of large numbers as �& 0. One of their results is as
follows.

Theorem A. Suppose that fX k; kX1g is a sequence of i.i.d random variables with EX 1 ¼ 0 and 0oEX 2
1 ¼

g2o1. Then, for 1ppor,

lim
�&0

�2ðr�pÞ=ð2�pÞ
X1
n¼1

nr=p�2P
Xn

k¼1

X k

�����
�����X�n1=p

( )
¼

p

r� p
EjZj2ðr�pÞ=ð2�pÞ,

where Z has a normal distribution with mean 0 and variance g2.

On the other hand, Chow (1988) discussed complete moment convergence of i.i.d random variables. He got

Theorem B. Suppose that fX k; kX1g is a sequence of i.i.d random variables with EX 1 ¼ 0. For 1ppo2 and

r4p, if EfjX 1j
r þ jX 1j logð1þ jX 1jÞgo1, then for any �40, we have

X1
n¼1

nr=p�2�1=pE
Xn

k¼1

X k

�����
������ �n1=p

( )
þ

o1.

Our purpose of this paper is to show that the precise asymptotics result in this kind of complete moment
convergence also holds for moving-average process.

Set Sn ¼
Pn

k¼1 X k; nX1 fX k; kX1g is defined as (1.1). Our result is as follows.

Theorem 1.1. Suppose fX k; kX1g is defined as (1.1), where fai;�1oio1g is a sequence of real numbers withP1
i¼�1 jaijo1 and fei;�1oio1g is a sequence of i.i.d random variables with Ee1 ¼ 0;Ee21o1. Suppose

Eje1j3o1, and for 1opo2, r41þ p=2, if Eje1jro1, then we have

lim
�&0

�2ðr�pÞ=ð2�pÞ�1
X1
n¼1

nr=p�2�1=pEfjSnj � �n
1=pgþ ¼

pð2� pÞ

ðr� pÞð2r� p� 2Þ
EjZj2ðr�pÞ=ð2�pÞ, (1.2)

where Z has a normal distribution with mean 0 and variance t2 ¼ s2ð
P1

i¼�1 aiÞ
2.

Remark 1.1. Let aiþk ¼ 1; i ¼ k; aiþk ¼ 0; iak; 1pkpn, then X k ¼ ek, Sn ¼
Pn

k¼1 X k ¼
Pn

k¼1 ek. So (1.2) also
holds under some suitable conditions when fX k; kX1g is a sequence of i.i.d random variables.

Let N be a standard normal variables. Throughout the sequel, C will represent a positive constant
although its value may change from one appearance to the next and let ½x� indicate the maximum integer not
larger than x.

2. Some lemmas

The following lemma comes from Burton and Dehling (1990).

Lemma 2.1. Let
P1

i¼�1 ai be an absolutely convergent series of real numbers with a ¼
P1

i¼�1 ai and kX1. Then

lim
n!1

1

n

X1
i¼�1

Xiþn

j¼iþ1

aj

�����
�����
k

¼ ak.

The next lemma is CLT of moving-average processes.

Lemma 2.2. Suppose fei;�1oio1g is a sequence of random variables with Ee1 ¼ 0 and Ee21 ¼ s2. fX k; kX1g
is defined as (1.1), where fai;�1oio1g is a sequence of real numbers with

P1
i¼�1 jaijo1. Then the
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