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ABSTRACT
In this paper we prove the convergence rate result for

least —square estimators in linear regression models, i. e. under

certain conditions,we have the following result:
Pfif Ac® | f— B | >e]=0(n"""*1)
1
for all e>0, o> 5
1.Introduction
We consider the linear regression model
yi=a+ﬁxi+ai ( 1=1, Dyeeree ) (1)
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Where &1, &2, are i. i. d. random variables with Ee,=0, Ee?,=¢?, 0<a® <00,
and x,, Xa, © is an arbitrary sequence of constants, not all equal. The least—
square estimate of § based on xi, Xz, = X, 18
'El ( Xi—}—(n ) yi
p="% " 2
Z ( Xi™ Xn ) z
i=1
Where
_ 1n
X = XX
ni=

From (1), we see that

3 (x—%) &
P p=—— 3)
ot 2 (x—x)!
so htat
E ( B.—B) *=0%/A. 4
Where

A=3 (xi—%.)?
i=1
Hence if the condition

lim A.=c0
n— o

(®)

holds, then ﬁn converges to f in mean square, and hence in probability, as n—
0.

Several authors have proved that, under suitable conditions, (5) is a
necessary and sufficient condition for B. to converge to  with probability one
C[1, 2], [3], [4]) .

In section 2, with the magnitude of A, being restricted to be the ordet of n,
we show that B. converges to f a. e. Finally, in section 3, we prove the
convergence rate of ..
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2.Almost surely convergence for Bn.

In 1966, Chow [1] has shown the following result:
Lemma 1:

Let & be independent, identical distributed.Then Ee; =0 and Ee? < o0, if
and only if, for every array au of real numbers such that
lim 3 a%=1, we have lim n*
n—oo k=1

n
ax &=0 a. e..
n— oo k=1

By Lemma 1, we obtain the following Theorem 1.

Theorem 1.

Suppose lim ﬁ=C, C>0. Then
n—oo n

B.— B, a.e.
Proof. From (3),

Since

n

Xi ™" Xn ) Ax
i§1 [ Az J*=1and n1—1>rgo

=C’

by Lemma 1, we see that

A 3 (x—%)ea/Al~0a e,

i. e. B.—p—0, a. e.. Therefore, B. = B, a. e..
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3.The rate of convergence

By the Marcinkiewicz — Zygmund Inequality we obtain the following result
of the moment of | B.—f | .

Lemma 2.
Let p be a real number = 2.
Suppose that E | ¢, | P< 0. Then

EC |B—B17)=0CA).

Proof. By the Marcinkiewicz—Zygmund Inequality, there exists a B, (a
constant depending only on p) s. t.

EC|B—p1%)
=EC |35 1)
n ( i__n)z
éBpE ( Z__E__‘X—&Z ) p/2
A2

=BAVE[Z (x—%) @97 (x—%,) 92?2
SBAVE([Z (x—%) I £ (xi—%) 7 e | 7)
=BAE |¢g |7

=0 (A7)

Now, we prove the following convergence rate result for the least — square
estimators.

Theorem 2.

Suppose (1) E | & | P<oo, for some p>2 ;

(2)  Aumn™*V for any fixed o> —%and n=1.
Then, for all ¢>0,
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Pr[iu:n Ak_a I Bk_ﬂ I >8]=O ( n—P(a+l)+1 )

Proof.
By lemma 2, we have E | B.—p | /=0 ( A{*®) , i. e. for some ¢>0, we have

E|B—p | ?P<CA™ k=n.

P, {82 A | =B | >¢}

HA

I P{AC BB >¢)

IA

S cPAE | B—p |7

k=n+

_S_ E G—PAk"m CA;W

k=n+1

il —pt )/
=C 8—pk2+, Applmr
=n

~C &P E ( k1+1/(2a+1) ) —p(2a+1)/2
~
k=n+1

=C e E k—p(a+1)

k=n+1

=Q ( pPlatv+1)

Corollary 1.
Under the assumptions of Theorem 2. Then for all >0 and >0 we have

o0 ~
El nP? P, %, Ac® | Bi—pB | >¢e]<co.

Corollary 2.
Under the conditions of corollary 1, we have

P. &% AL Bk—-ﬂ | >¢e]=o0 (pPatn+3)

J— 77 —
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