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ON THE WEAK LAW OF LARGE
NUMBERS FOR ARRAYS OF PAIRWISE
INDEPENDENT RANDOM VARIABLES

Duc HuN HONG, SEOK YOON HWANG AND JOONG SUNG KWON

Recently Hong and Oh [5] provided a fairly general weak law for
arrays in the following form: Let {(X,;,1 < i < ku),n > 1}k, —
00 as m — 00, be an array of random variables on (2, F,P) and set
Frj =0{Xni,1 <1< j},1<j<kpn>1 and Fp, = {4,0},n > 1.

1
Suppose that . Zf;
n
for some 0 < p < 2. Then S’n/k%/p — 0 in probability as n — oo where
Su = S22 Xni = BXnil (1Xnil? < kn)lFniz1)).

In this note, we will prove the following result under the same domi-

nation condition of Hong and Oh [5].

L aP{|Xri® > a} - 0 as a — oo uniformly in n

THEOREM. Let {(X,;,1 < ¢ £ kp)y,n > 1}k, > o0 as n — oo,
be an array of pairwise independent random variables and set S, =
Ef;l Xni,n > 1. Suppose that for some 0 < p < 2

k
1 n
(1) T E aP{|X,i|P >a} -0 as a— oo uniformly inn.
™ =1

Then (S, — an)/k,ll/p — 0 in probability as n — oo, where a, =
Yi2y B(Xnil(1Xnil? < kn)), n > 1.

REMARK. We have different centering from that in Hong and Oh [5]
from which we cannot have this result directly.

Proof of Theorem. The proof follows closely from that of Hong and
Oh [5]. Namely, set for 1 < i < kpyn > 1,X,; = Xnid {|Xni? < kn}
and S, = Ef__’ﬁl X,,;. Then, for each n > 2, P{IS’n/k,l/p — S;/ki/pl > ¢}

Received December 8, 1993.



420 Dug Hun Hong, Seok Yoon Hwang and Joong Sung Kwon

< P{S. # 51} = P{Uf_"l{Xm' # X;“}} < Zk" P{XnlP > kn} =
kl E.—lk P{|Xni|? > kn}, so that (1) entails S /kl/" S;l/k}l/l’ -0
in PTObablhty- Thus to prove the theorem it suffices to verify that

(2) 5

k1P
Since X..—EX.,, 1<i< ky,are pairwise independent and E(X,;—~
E(X.))? < E(X.,)", we have

—0 in probability.
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+ 30 (G + P = P X ol > 5]
kn ky
<kt > (G+DYP =527 P{Xnil? > j}
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kn kn
S ka(14¢ (G + D227 = 20k " P{ Xl > 1))

kn kn
< ka(l4e Y (G + 1?70 = 22" N)sup{k ' i P{IXail® > 1)),
j=1 n =1

where ¢ is an unimportant positive constant and the second equality
comes from Lemma 5.1.1(4) of Chow and Teicher {2]. By the hypoth-

esis (1), supn{k;IEfQIjP{IXm'P > j}} goes to zero as j — oo and
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2

E;?;I((j + 1)%’1 - j%‘l) = (kn + 1)* 7! — 1. Thus, by Toeplitz lemma
(1],

B(S, = ) E(X0))" = olkz/?),

which implies (2) and hence completes the proof.

COROLLARY ([3, Ex.5.2.12]). Let 0 < p < 2 and suppose that {X,}
are pairwise independent, identically distributed random variables obey-
ing nP{|X;|P > n} = o(1). Then

Sn — nEXlI(‘Xll” _<__ n)

— 0 in probability.
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