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ABSTRACT

In many practical problems, samples are not indejean, so the concept of dependent random variaioles
probability and statistics is mentioned. Exchandeatandom variables is a major type of dependemtdman
variable. As the fundamental structure theorermbhite exchangeable random variables sequencesDthfinetti's
theorem states that infinite exchangeable randomalbkes sequences is independent and identicakiyriduted
with the condition of the ta#-algebra. So some results about independent icadhtidistributed random variables
is similar to exchangeable random variables. Byngseverse martingale approach, some scholars igaxen some
results. In this paper we do some researches attmusimilarity and difference of identically distuted random
variables and exchangeable random variables seqgnuainly discuss the limit theory of exchangeadtelom
variables.
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INTRODUCTION

If the joint distribution of X, X,,---, X is permutation invariant, for each permutation 77 of1,2,---,n, the joint

distribution of X, X,,---, X, is the same of the joint distribution of X, , 50 the finite random variable

X, oo X
1) Mr(2)r " M)
sequence X, X,,-++, X, is exchangeable. Obviously, the independent and identically distributed random variable

sequence is the simplest exchangeable random variable sequence.The concept of exchangeability was first proposed
by De Finett[1] in 1930, people using the De Finetti theorem has made some results (see [2]-[5]). In this paper we
extend the results of Katz and Baum theorem in the condition of independent and identically distributed random
variable sequence to the results of Katz and Baum theorem in the condition of exchangeable random variables(see
[6]-[8]).. We obtain the Katz and Baum theorem for specific forms of expression in the case of exchangeable random
variables.

PRELIMINARY CONCEPTS
Definition [4]: when on the[O,oo) the positive functi0n|(x)(x - ) is slowly varying function, as for all
c>0, Iiml ((CX) =1- About slowly varying function with the following properties: if it is slowly varying function
xoe | (X
when I(x)(x - ), SO
I (x+u)

(1) Lim%:L Ot >0, lximwzl Ou=0;
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I(x) _ :
() lim sup m _inf o
kam2k<x<2kll( ) awz <x<2 2 )
(3) limx’l(x) =0, D3>0, 1imxI(x) =0

X -0

Lemma 1 Suppose{ X, ; n= 1} are exchangeable random variables, and satisfy
Cov( §(X,), £(%))=0

Om=2, A, A, Ais{L2,,n} twenty-two disioint non-empty set, if f;,i =1,2,---,m each argument is a

function of both the non-drop (non-liters, so
(Diff. =20,i=12---,m, weobtain

E(” £ (X, jDA)jslj Ef (%, i0A)
@ OxORi=12--,m
PIX, < x %, < %) [] R X< ¥

L emma 2 Suppose{ X, ; n= 1} are exchangeable random variables,

Cov( £(X,). £(%))<0
EX,=0]|X,|<h as (n=l,2,---),t>0and tmaxh <1, so0u>0, weobtain

I<isn
P[ > u]s 2exp{—tu+ fzn: EXZ}
i=1

n k
Proof: becausey Z& S & |tXi| <1 a.sweobtain|Yn| <eas.so
=

n

2%

i=1

By Lebesgue Theorem control convergence, we obtain

B(e)= ﬁmz Jnmjﬂ%i

k=0

SE(X) g, E(tx)' Y.~

=y '

k=0 : =z K!

<1+t?EX? < &5

By Markov inequality and lemmal(1), weobtain(Ju>0,t>0, H

P[anxi >uj: p[éle > é’}g g EtéZlXi

<e™[]E& < e¥[] &5
1=1 1=1
= exp(—tu + tzz E)gzj
i=1
We use—X . instead of X

P(in (_Xi)>uj: Zn:()g)<—qu@<p(— tur fiZ;: E)i(ZJ

i=1
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(g 13 5

< 2exp(—tu +t2)° EXizj
i=L

n

>x

i=1

THE MAIN CONCLUSION
Theorem: Suppose{ X ; n>1} are exchangeable random variables, 0<r <2andwhen r 21, EX =0, s

lims,/d" =lim X,/ d"=0 as
Limwp|$1|/ i’ =limsup X/A =  as

proof: because E| X,| <00andi P[|X,1|r > n]/r}<oo , SO
n=1

iP[|xn|>eri‘”]<oo,D£>O

n=1

solimS, /" =0 as, wnen limX, /" =0 as

n-oo n-oo

supposei F’[Xn/l‘f/r - O]>O, by Kolmogorov 0-1, fore >0, so
n=1

;P[|xn| £ > n}:; A X[ & > n=e

SOE|X1|r =00, weobtan

ip[|xn|> M | = e, 1M >0,
snr;lLimwaJp|xn|/n”f:m as, by Borel-Cantelli
Liﬁrgﬂsup|xn|/nyr =limsup|§, - §_1|/ W

sLimwp|§|/ " +limsup| §_l|/ i =2Limwp|8n|/ "
soLimwp|S1|/ M=o as
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