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Abstract

Let {V;,—00 < i < oo} be a sequence of p~-mixing random variables without the
assumption of identical distributions, and {a;, —oo < i < 0o} be an absolutely
summable sequence of real numbers. In this paper, under some suitable conditions,
we establish the complete moment convergence for the partial sum of moving
average processes {X, = >~ . a;Yisn,n > 1}. These results promote and improve the
corresponding results obtained by Li and Zhang (Stat. Probab. Lett. 70:191-197, 2004)
from NA to the case of a p~-mixing setting.
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1 Introduction
Let {Y;, —00 < i < o0} be a sequence of random variables and {a;, —00 < i < 00} be an abso-
lutely summable sequence of real numbers, and for n > 1set X;, = Y o~ a;Yi,,. The limit
behavior of the moving average process {X,,n > 1} has been extensively investigated by
many authors. For example, Baek et al. [1] have obtained the convergence of moving aver-
age processes, Burton and Dehling [2] have obtained a large deviation principle, Ibragimov
[3] has established the central limit theorem, Rackauskas and Suquet [4] have proved the
functional central limit theorems for self-normalized partial sums of linear processes, and
Chen et al. [5], Guo [6], Kim et al. [7, 8], Ko et al. [9], Liet al. [10], Li and Zhang [11], Qiu et
al. [12], Wang and Hu [13], Yang and Hu [14], Zhang [15], Zhen et al. [16], Zhou et al. [17],
Zhou and Lin [18], Shen et al. [19] have obtained the complete (moment) convergence
of moving average process based on a sequence of dependent (or mixing) random vari-
ables, respectively. But very few results for moving average process based on a p~-mixing
random variables are known. Firstly, we recall some definitions.

For two nonempty disjoint sets S, T of real numbers, we define dist(S, T') = min{|j —k|;j €
S,k € T}. Let o (S) be the o-field generated by {Y%, k € S}, and define o (T') similarly.

Definition 1.1 A sequence {Y;, —00 < i < oo} is called p~-mixing, if

p~(s)=sup{p™(S,T);S, T C Z,dist(S, T) > s} > 0 ass— oo,
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where
p~(S,T) =0V sup{corr(f(X;,i € S),g(X,j € T)),

where the supremum is taken over all coordinatewise increasing real functions f on RS
and g on RT.

Definition 1.2 A sequence {Y;, —00 < i < 00} is called p*-mixing if
p*(s) = sup{p(S, T);S, T C Z,dist(S, T) > s} —0 ass— o9,

where

p(S, T) = sup{|corr(f,g)

if €Ly(0(9)),g € Ly(a(T))}.

Definition 1.3 A sequence {Y;,i € Z} is called negatively associated (NA) if for every pair
of disjoint subsets S, T of Z and any real coordinatewise increasing functions f on RS and
gonRT

Cov{f(Yii€S).g(Y;je T} <0.

Definition 1.4 A sequence {Y;, —00 < i < oo} of random variables is said to be stochasti-
cally dominated by a random variable Y if there exists a constant C such that

P{|Y,»| >x} §CP{|Y|>x}, x>0,-00<i<00.

Definition 1.5 A real valued function /(x), positive and measurable on [0, 00), is said to

be slowly varying at infinity if for each A > 0, lim,_, o % =1

Li and Zhang [11] obtained the following complete moment convergence of moving av-
erage processes under NA assumptions.

Theorem A Suppose that {X,, = Z?:—oo ai€iynyn > 1}, where {a;, —00 < i < 00} is a sequence
of real numbers with Y ;> |a;| < 00 and {g;,—00 < i < 00} is a sequence of identically dis-
tributed NA random variables with E¢; = 0, Ee? < 0o. Let h be a function slowly varying at
infinity, 1 <q<2,r>1+q/2. Then E|e1|"h(|e1]7) < oo implies

Z nr/q—Z—l/qh(n)E:
n=1

n
X
j=1

N
—enl/q] <00

forall e > 0.

Chen et al. [20] also established the following results for moving average processes under
NA assumptions.

Theorem B Let g> 0,1 <p<2,r>1, rp#1. Suppose that {X,, = > = a@i€isnn > 1},
where {a;, —00 < i < 00} is a sequence of real numbers with y - |a;| < o0 and {g;,—00 <i <
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o0} is a sequence of identically distributed NA random variables. IfEe; = 0 and E|&;|"P < oo,
then

k

DX

j=1

> an“”} < 00

o0

E n2P{ max
1<k<n

n=1

for all & > 0. Furthermore if Ee1 = 0 and E|e1|"P < oo for q < rp, E|e1|"P log(1 + |&1]) < oo for

+\ 4
—snl/q} ) <00

Recently, Zhou and Lin [18] obtained the following complete moment convergence of

q =rp, E|le1|? < oo for q > rp, then

k
X

Jj=1

o0
Z W 1PE( I max
1<k<n

n=1

forall e > 0.

moving average processes under p-mixing assumptions.

Theorem C Let h be a function slowly varying at infinity, p > 1, pa > 1 and o > 1/2. Sup-
pose that {X,,,n > 1} is a moving average process based on a sequence {Y;,—00 < i < 00} of
identically distributed p-mixing random variables. If EY; = 0 and E|Y1|P*h(|Y1|"%) < 00
for some § > 0, then for all ¢ > 0,

k

>

Z np"‘2"‘h(n)Ei max

1<k<n
n=1

N
—sn"‘} <00

and

k
k™ Z X;

Jj=1

o0
Z W2 h(n)E { sup
k>n

n=1

+
—-8} < OQ.

Obviously, p~-mixing random variables include NA and p*-mixing random variables,
which have a lot of applications, their limit properties have aroused wide interest recently,
and a lot of results have been obtained; we refer to Wang and Lu [21] for a Rosenthal-type
moment inequality and weak convergence, Budsaba et al. [22, 23] for complete conver-
gence for moving average process based on a p~-mixing sequence, Tan et al. [24] for the
almost sure central limit theorem. But there are few results on the complete moment con-
vergence of moving average process based on a p~-mixing sequence. Therefore, in this
paper, we establish some results on the complete moment convergence for maximum par-
tial sums with less restrictions. Throughout the sequel, C represents a positive constant
although its value may change from one appearance to the next, /{A} denotes the indicator
function of the set A.

2 Preliminary lemmas
In this section, we list some lemmas which will be useful to prove our main results.

Lemma 2.1 (Zhou [17]) Ifl is slowly varying at infinity, then
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1) > n*l(n) < Cm*(m) for s > -1 and positive integer m,
(2) Y02, ml(n) < Cm**YU(m) for s < —1 and positive integer m.

Lemma 2.2 (Wang and Lu [21]) For a positive real number q > 2, if {X,,,n > 1} is a se-

quence of p~-mixing random variables, with EX; = 0, E|X;|? < oo for every i > 1, then for
all n > 1, there is a positive constant C = C(q, p~(+)) such that

n n %
(lmax ) < C{ZEU{M + <ZEX,?> }
J=n i=1 i=1

Lemma 2.3 (Wang et al. [25]) Let {X,,n > 1} be a sequence of random variables which is

ZX

stochastically dominated by a random variable X. Then for any a >0 and b > 0,

EIX,|“I{1X,| < b} < C[EIXI|“I{|X| < b} + b*P(1X| > b)],

EX,|“I{1X,| > b} < CEIX|“I{|X| > b}.

3 Main results and proofs

Theorem 3.1 Let [ be a function slowly varying at infinity, p > 1, a > 1/2, ap > 1. As-
sume that {a;,—00 < i < 00} is an absolutely summable sequence of real numbers. Sup-
pose that {X, =Y > a;Yin,n > 1} is a moving average process generated by a sequence
{Y;,—00 < i < 00} of p~-mixing random variables which is stochastically dominated by a
random variable Y. IfEY; = 0 for 1/2 < a <1, E|Y|PI(|Y|"%) < 00 for p > 1 and E|Y|**? < 00
for p =1 and some § >0, then for any € >0

00 k +

P2 (n)E X;| —en” 3.1
;n (n) {11;1,?;; f sn} <00 (3.1)

and
k +
Zn"‘p 2l(n)E{sup ZX —5} < 00, (3.2)
k>n 3

= j=1

Proof Firstly to prove (3.1). Let f (1) = n*?~27%](n) and Yé}) =—xI{Y; < —x} + VI{|Y}| <x}+
xI{Y; > x} and Yg) =Y - Yi}) be the monotone truncations of {Y}, —00 < j < oo} for x > 0.
Then by the property of p~-mixing random variables (cf. Property P2 in Wang and Lu [21]),
{Y —EYx] ,—00 < j < 0o} and {Y, (2), —00 < j < 00} are two sequences of p~-mixing random
varlables. Note that 37, X = 3% a; Y " | Y;. Since Y% |ai| < 00, by Lemma 2.3,

i=—00 j=i+1
we have for x > n*, ifa > 1

i+n

EZalZ

=—00 j=i+l

—1

i+n

1Zlalz EWII{1Y] <} +xP(1Y] > )]

—00 J=i+l

<Cx'n[ElY|I{|Y]| <&} +xP(]Y]|>x)] <Cn™* — 0, asn— oo.
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If1/2 <& < 1, note ap > 1, this means p > 1. By E|Y|PI(|Y|"%) < oo and [/ is slowly varying at
infinity, for any 0 < € < p — 1/&, we have E|Y [P~ < oo. Then noting EY; = 0, by Lemma 2.3

we have

i+n

EZ”‘Z

=—00 j=i+l

i+n

EZ“‘Z

=—00 j=i+l

—1 — x—l

i+n
<Cx! Z lai| Y EIGII{|Y;| > x} < Cx7'mE|Y|I{|Y] > x}

i=—00 j=i+l
< G EIYI{1Y] > 5} < CE[YYI{|Y| > x}
<ElYP<I{|Y|>x} >0, asx— ooc.
Hence for x > n* large enough, we get
i+n

EZa,Z

=—00  j=i+l

xL <el4.

Therefore

ZX

k

2 %=
j=1

o0

E f(n)E{ max
1<k<n

n=1

x}dx

<30 | mpigka;;

n=1 en j=
< X >
CZf(n)/ [11113.<X Z 8x} dx
o 00 0o itk
(2)
<C Elf(n)/na P{lréllfg(n Z a,X:IYj zsx/2}dx
n= =—00  j=i+
0 00 i+k
+C E f(n)/ P{ max Z“’Z Y(1 >sx/4}dx
n=1 n* 1sksn =—00  j=i+l
=0 +D. (3.3)

Firstly we show I; < co. Noting |Y§)| < |YI{lYj| > x}, by Markov’s inequality and

Lemma 2.3, we have

00 00 00 i+k
L <C E f(n) x'E max E a; E
net 15k<n
n=1 =—00 j=i+l

i+n

<CZf(n/ Z lai| > E|YS | dx

—00 J=i+l

<CY nf(n) /Oox‘lElYll{lYl >x) dx
n=1 ne
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(m+1)¥

_Cann)Z/ TEYI{IY] > x) dx

<CY nf(m)y m ElY|I{|Y]>m")

n=1 m=n
o0 m
= CY m ElYII{|Y]>m*} Y n T (n).
m=1 n=1

Ifp>1,thenap —1-a>-1, and, by Lemma 2.1, we obtain

oo
L= CY mP " UmEY|I{|Y]>m"}

m=1

= CZm"‘p’l""l(m)ZHYH{k“ <|Y| < (k+ 1)“}

m=1 k=m

= CZE|Y|I [k*<|Y| < (k+1) Zm"‘p 1= (m)
k=1

< CY K CURENY Ik < Y| < (k+1)*}
k=1

< CE|YPI(|Y]") < o0

If p = 1, notice that E|Y|"*® < co implies E|Y|1*8/l(|Y|1/”‘) < oo for any 0 < §’ < §, then by

Lemma 2.1, we obtain

L<CY m ElYII{Y]>m*} ) nti(n)

m=1 n=1

<CZm‘1E|Y|I [1Y]>m®*} Zn Lrad’ )
m=1

o0
< CY m UmEY|I{|Y|>m*)
m=1
< CElY™I()Y1V*) < CElY " < 0
So, we get

L < o0. (34)

Next we show I, < 0co. By Markov’s inequality, the Holder inequality, and Lemma 2.2, we

conclude
00 00 itk r
L <C E f(n) x"E max Z a; Z dx
prs 1<k=n
n=1 =—00 j=i+l

i+k

> (v - EY)

j=i+l

)«

00 00 00 o
<c3ron e 3) <|a,-w>(|ml“'gszn
n=1 n -

i=—00
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00 00 00 =1/ oo itk r
< CZf(n)/ x—r(Z |ai|> (Z |a;|E max Z(Y;}) —EYE)) )dx
n=1 n i=—o0 i=—00 I=sk=n| T
i+n
< CZf(n / Z jail Y E|Yy —EYD| dx
i=—00 j=i+l
i+n r/2
+CZf(n)/ Z || (ZE|Y(})—EY§) 2) dx
Jy=i+1
=11 + Iy, (3.5)

where r > 2 will be specialized later.
For Iy, if p > 1, take r > max{2, p}, then by C, inequality, Lemma 2.3, and Lemma 2.1, we
get

i+n

121<C2f(nf Z|al|ZE|Y|’I Y| <x} +x"P(1Yj| > x)] dx

i=—00 j=i+l

<Can n)/ E|Y|’I |Y|<x}+x (|Y|>x)]dx

< Can n)Z/ [ ”E|Y|’1{|Y| §x}+P(|Y| >x)]dx

m=n Y Mm*
n)Z DA YY) < (m+ 1)} + m* 7 P(1Y ] > m®)]

[ E YY) < (m+ 1))+ m* T P(1Y | > m®)] Z nf (n)

n=1

(I-I)
e 10 ﬁM

m
m* (1) ZElYI’I{k“ <|Y| < (k+ 1)"‘}
k=1

IA
Q

3
I

+ CZ m*? M U(m) Y " EI{k* < Y| < (k +1)}

= CY EYII{K* <|Y] < (k+1)*} Y m* P (m)

m=k
9] k
+CY EIk* <|Y| < (k+1)*} Y m (m)
k=1 m=1

< CZk"‘(P WKEYPIY " PI{k* <|Y| < (k+1)*}

+C Z KPUREIY P|Y|PI{k* < Y] < (k +1)*}
k=1

< CE|YPI(Y") < oc. (3.6)
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For I, if p =1, take r > max{1 +¢',2}, where 0 < §’ < §, then by the same argument as above

we have
Iy < CZ o(1-r) TEYII{IY] < (m+1)*} +m T P(1)Y| > m )]an(n)
n=1

< CZ[M"‘O_’)_IH Y|’1{ Y| < (m+ 1)“} + mo‘_lP(| Y|> m“)] Z n_l"“‘yl(n)

m=1 n=1
< CY [m* O NUmE Y T{|Y| < (m +1)")

m=1

+ m 1y )E1{|Y| >m }]

< CE[Y[*YI(|Y ") < CE|Y|* < co. (3.7)

For Iy,if1 <p<2,taker >2,note ap + r/2 —apr/2 —1 = (ap —1)(1 — r/2) < 0, by the C,

inequality, Lemma 2.3, and Lemma 2.1, we obtain

Ly < CZn’/Zf n)/ TEYPHIY] <)) + 2P (Y] > x)] dx

(m+1)

< CZn’/Zf n)Z/ [+ (EIYPPI{Y] gx})”2 +P?(|Y] > x)]dx

< Can/Zf(n) Z[mol(l—r)—l (E|Y|21{|Y| <(m+ l)a})r/z + moz—lpr/Z('Y' S Wlu)]
n=1 m=n
=C [ma(l—r)—l(E|Y|2]{|Y| < (Wl + l)a})’”/z + ma_lpr/Z |Y| > m® an/2f(n

m

(=

oo

< CZ ma(p—r)+r/2—21(m)(E|Y|19ly|2—17]{|Y| <(m+ 1)0‘})r/2
m=1

n CZmap+r/2—2[(m)(E|Y|p|y|—[9[{|Y| > ma})r/z

m=1

< C 22 ) (E|Y )" < 0. (3.8)

m=1

For Ip,,if p > 2,take r > (ap—1)/(o — 1/2) > 2; we have a(p —r) + /2 — 2 < —1, and therefore

one gets
Iy < CZ U EYPI{Y] < m+ 1)) + m PP (Y] > m® Zn’/zf(n)
oo
< CZma(ﬁ—r)+r/2—21(m)(E|Y|21{|Y| <(m+ l)a})’/2

oo
+ CZ mwp+r/2—2[(m)(E|Y|2|Y|—21{|Y| > ma})r/Z

m=1
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< CY w22 ) (B Y 2)" < oo, (3.9)
m=1

Thus, (3.1) can be deduced by combining (3.3)-(3.9).
Now, we show (3.2). By Lemma 2.1 and (3.1) we have

Z nr- 2l(n)E{ sup|k

k
j=1

n=1 k=n
k
Zn"‘p 2l(n)/ {sup X, >8+t} dt
(>}’l '=1
0o 2i-1 k
Z Z neP- 2l(n)‘/ {sup X, >s+t} dt
i1 yopi-1 kzn j=1

© a0 k 201

<C P{ sup k) X tidt 2]
Z/O i ugl( Z,>8+} Zn (n)
i=1 k>2 j=1 n=2i-1
00 00 k

< CZZ’("‘”—”I(Z‘)/ P{ sup k“"ZXj >s+t}dt
i=1 0 k>2i-1 i1

2-1<kc2!

00 00 00
< CZZi(“p‘l)l(Zi) Z/ P{ max
i=1 =i 70

k
K> X
j=1

>8+t}dt

!
>e+ t} dtZT(“p’l)l(Z’)
i=1

k

2

j-1

2i-1<kca!

SCZ/ P{ max
=1 V0 B

k
KX
j=1

0 o0
<C Y 2ler-Dy(a! / P! max
- ; ( ) 0 2l-1<kal

X;| > (e + £)2U-De } dt

k

2%

j=1

S o0
<) ller-1-0y(o} / P{ max
- 12:1: ( ) 0 1<k<2!

> g2(-De +y} dy

o 00
< CZ nap—zfa[(n)/ {lml?x ZX
el 0 <k<n

>en*27™ +y} dy

=C Z n“”_Z_“l(n)E{fE]?(); ZX — &Mt } < 00.
Hence the proof of Theorem 3.1 is completed. O

The next theorem treats the case ap = 1.

Theorem 3.2 Let [ be a function slowly varying at infinity, 1 < p < 2. Assume that
3% o lail’ < 0o, where 0 belong to (0,1) if p=1and 6 =1 if 1 < p < 2. Suppose that {X,, =
Zf:_oo a;Yiwn, n > 1} is a moving average process generated by a sequence {Y;, —00 < i < 00}

of p~-mixing random variables which is stochastically dominated by a random variable Y .
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IfEY; =0 and E|YPI(|Y|P) < 0o, then for any € > 0

ZX
1<k<n
n=1

o0
Zn’l py( n)E{ max

—ent } < 00. (3.10)

Proof Let g(n) = n”1"Y7[(n). Similarly to the proof of (3.3), we have

9] k +
Zg(n)E{ max ZX, - snl/p}
n=1 1sksn j=1
00 00 i+k
(2)
< -
< CZg(n) /nl/pP[lrgl?fn Z a; Z Y= ex/2} dx
n=1 =—00 j=i+l
00 i+k
+CZg(n)/ {max Za,z —EY(l >8x/4}d
n=1 Lsk=n =—00 j=i+l
=1 +)2. (3.11)

For /1, by Markov’s inequality, the C, inequality, Lemma 2.3, and Lemma 2.1, one gets

i+k

Z%Z

=—00 j=i+l

o 00
< Can(n)/l/ s E|Y)'I{|Y| > %) dx
n=1 n'p

(m+1)VP

= cZ ng(n) Z/ sPEYPI{|Y] > x) dx

oo oo
<CY ngm) Y mOPIE Y I{|Y| > m'P}

n=1 m=n
o0 m

= CY_ mOPIE Y I{Y| > m"P}> " ng(n)
m=1 n=1

oo
< CY mPUm)E|Y I I{|Y|> m"?)

m=1

= CY mPlm) Y ElYI I <Y < (k + 1))

m=1 k=m

00 k
= CY_EIYPI{K" <|Y| < (k+ )"} " m P l(m)

k=1 m=1

o0
< CY KPUREY " I{K' < | Y] < (k +1)"7}
k=1

< CE|YPI(|YIP) < 0. (3.12)
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For J, similar to the proof of I, take r = 2, by Lemma 2.2, Lemma 2.3, and Lemma 2.1, we

conclude
i+k 2
] < CZg(n)/ 2E| max Z a; Z dx
=n i=—00  j=i+l

<Can(n)/ 2[EIY1PI{1Y ) < ) + 42P(1Y] > x) ] dx

(m+1)VP

= Can(VI)Z/ EIYPI|Y| <x) +2°P(1Y] > x)] dx

o0 o0
<CY ngm) > [mEIYPI{|Y| < (m+ )P} + m"PP(1Y| > m'P)]
n=1 m=n

[oe]

_ [ TWEYRI{IY] < (m+ )PP} m P P(1Y] > mP)] S ng(n)
n=1

R

8

Z [m2PUm)E|Y PI{|Y] < (m + )"} + Lm)P(1Y| > m"?)]
< CE|YPI(|YI) < oo. (3.13)
Hence from (3.11)-(3.13), (3.10) holds. O

For the complete convergence and strong law of large numbers, we have the following

corollary from the above theorems immediately.

Corollary 3.3 Under the assumptions of Theorem 3.1, for any & > 0 we have

Znap 2l(n)P{1r£1a<x ZX

n=1

>en } < 0. (3.14)
Under the assumptions of Theorem 3.2, for any ¢ > 0 we have

nio; nll(n)P{ 121,(21<xn Z Xj

> enup} < 00; (3.15)

in particular, the assumptions EY; = 0 and E|Y|P < oo imply the following Marcinkiewicz-
Zygmund strong law of large numbers:

lim —— Zx,_o as. (3.16)

n— 00 nl/

Remark 3.4 Corollary 3.3 provides complete convergence for the maximum of partial
sums, which extends the corresponding results of Budsaba et al. [22, 23] and Theorem 1
of Baek et al. [1] with less restrictions. Since p~-mixing random variables include NA and
p*-mixing random variables, our results also hold for NA and p*-mixing, and therefore
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Theorem 3.1 improves upon the above Theorem A from Li and Zhang [11] with less re-
strictions, and our results also extend and generalize the above Theorem B from Chen et
al. [20] with g =1 partly.

Remark 3.5 Obviously, the assumption that {Y;, —00 < i < 00} is stochastically dominated
by a random variable Y is weaker than the assumption of identical distribution of the
random variables {Y;, —0co < i < oo}, therefore the above results also hold for identically
distributed random variables.

Remark 3.6 Letap=1,4;=0,i#0,thenS, =) ;_; Xx =Y ;_; Y. Hence the above results
hold when {Xj, k > 1} is a sequence of p~-mixing random variables which is stochastically

dominated by a random variable Y.

Competing interests
The author declares to have no competing interests.

Acknowledgements
This work was supported by National Natural Science Foundation of China (Grant No. 11101180) and the Science and
Technology Development Program of Jilin Province (Grant No. 20130522096JH).

Received: 17 April 2015 Accepted: 23 July 2015 Published online: 08 August 2015

References
1. Baek, JI, Kim, TS, Liang, HY: On the convergence of moving average processes under dependent conditions. Aust. N.
Z.J.Stat. 45, 331-342 (2003)
2. Burton, RM, Dehling, H: Large deviations for some weakly dependent random processes. Stat. Probab. Lett. 9, 397-401
(1990)
. Ibragimov, IA: Some limit theorem for stationary processes. Theory Probab. Appl. 7, 349-382 (1962)
4. Rackauskas, A, Suquet, C: Functional central limit theorems for self-normalized partial sums of linear processes. Lith.
Math. J. 51(2), 251-259 (2011)
5. Chen, PY, Hu, TC, Volodin, A: Limiting behaviour of moving average processes under ¢-mixing assumption. Stat.
Probab. Lett. 79, 105-111 (2009)
6. Guo, ML: On complete moment convergence of weighted sums for arrays of row-wise negatively associated random
variables. Stochastics 86(3), 415-428 (2014)
7. Kim, TS, Ko, MH: Complete moment convergence of moving average processes under dependence assumptions.
Stat. Probab. Lett. 78(7), 839-846 (2008)
8. Kim, TS, Ko, MH, Choi, YK: Complete moment convergence of moving average processes with dependent
innovations. J. Korean Math. Soc. 45(2), 355-365 (2008)
9. Ko, MH, Kim, TS, Ryu, DH: On the complete moment convergence of moving average processes generated by
p*-mixing sequences. Commun. Korean Math. Soc. 23(4), 597-606 (2008)
10. Li, DL, Rao, MB, Wang, XC: Complete convergence of moving average processes. Stat. Probab. Lett. 14, 111-114 (1992)
11. Li, YX, Zhang, LX: Complete moment convergence of moving average processes under dependence assumptions.
Stat. Probab. Lett. 70, 191-197 (2004)
12. Qiu, DH, Liu, XD, Chen, PY: Complete moment convergence for maximal partial sums under NOD setup. J. Inequal.
Appl. 2015, 58 (2015) 12 pp
13. Wang, XJ, Hu, SH: Complete convergence and complete moment convergence for martingale difference sequence.
Acta Math. Sin. Engl. Ser. 30(1), 119-132 (2014)
14. Yang, WZ, Hu, SH: Complete moment convergence of pairwise NQD random variables. Stochastics 87(2), 199-208
(2015)
15. Zhang, LX: Complete convergence of moving average processes under dependence assumptions. Stat. Probab. Lett.
30, 165-170 (1996)
16. Zhen, X, Zhang, LL, Lei, YJ, Chen, ZG: Complete moment convergence for weighted sums of negatively superadditive
dependent random variables. J. Inequal. Appl. 2015, 117 (2015)
17. Zhou, XC: Complete moment convergence of moving average processes under ¢-mixing assumptions. Stat. Probab.
Lett. 80, 285-292 (2010)
18. Zhou, XC, Lin, JG: Complete moment convergence of moving average processes under p-mixing assumption. Math.
Slovaca 61(6), 979-992 (2011)
19. Shen, AT, Wang, XH, Li, XQ, Wang, XJ: On the rate of complete convergence for weighted sums of arrays of rowwise
¢-mixing random variables. Commun. Stat,, Theory Methods 43, 2714-2725 (2014)
20. Chen, PY, Hu, TC, Volodin, A: Limiting behaviour of moving average processes under negative association
assumption. Theory Probab. Math. Stat. 77, 154-166 (2007)
21. Wang, JF, Lu, FB: Inequalities of maximum of partial sums and weak convergence for a class of weak dependent
random variables. Acta Math. Sin. 22, 693-700 (2006)
22. Budsaba, K, Chen, PY, Volodin, A: Limiting behavior of moving average processes based on a sequence of p~ mixing
random variables. Thail. Stat. 5, 69-80 (2007)

w

Page 12 0f 13



Zhang Journal of Inequalities and Applications (2015) 2015:245 Page 13 0f 13

23. Budsaba, K, Chen, PY, Volodin, A: Limiting behavior of moving average processes based on a sequence of p~ mixing
and NA random variables. Lobachevskii J. Math. 26, 17-25 (2007)

24. Tan, XL, Zhang, Y, Zhang, Y: An almost sure central limit theorem of products of partial sums for p~ mixing sequences.
J.Inequal. Appl. 2012, 51 (2012). doi:10.1186/1029-242X-2012-51

25. Wang, XJ, Li, XQ, Yang, WZ, Hu, SH: On complete convergence for arrays of rowwise weakly dependent random
variables. Appl. Math. Lett. 25, 1916-1920 (2012)

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Immediate publication on acceptance

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



http://dx.doi.org/10.1186/1029-242X-2012-51

	Complete moment convergence for moving average process generated by rho-mixing random variables
	Abstract
	Keywords

	Introduction
	Preliminary lemmas
	Main results and proofs
	Competing interests
	Acknowledgements
	References


