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Preliminary test estimation of a
location parameter in a
population of normal distribution
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ABSTRACT:

In this paper. we find pretest estimator of the variance in a normal
population when the a alternative hypothesis in the preest is one sided
(H 10z, ) , Where uis a population mean & 2 is a initial value,
then drive the risk function & examine it for the small sample size
properties of the pretest stimator. It is shown that the optimal

(rnn—=1)

ir+1

critival value for pretest estimator is
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1. Introduction:- let (X, X,,...... X ,) be a random samples from a
population of normal distrihtittion with unknownh mean / and variance
o1, where 4 is shape parameter —w< <o and - is location
parameter g7 > 0.

. . 2,
The unbiased estimator for ¢~ is:-

i

> (Xi-X)
2 |

S =%

B ey

. / . “
Where X is the sample mean. Thus, we Lknow that the unbiased
estimator is dominated by the estimator in terms of the mean squared

error.

"* . . - .
The estimator S,' is calied the usual estimator, the researcher stein in

1964 observed that the usual estimator is dominated by the estimator

& =minST, S | (3)
where:
TN =)
S: = e (-1)
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where ,Uo is any constant. Many researchers are made studies and

, . 2
extensions on improved estimators of o , for example, the rescarcher
Brown in 1968,the researchers Klotz, Milton and zacks in 1969, the

researcher strawderman in 1989,

2. Preliminary test estimators:- If we take the usual estimator

.%"f ", then we modified it by multiply and divide o’ , then:

IR
AN A
n-+1 n+1

where W is a random variable and defined as:

Xi-X[
IV:M =~ o) (6)

o

2 . .
It we take the estimator S7 and modified it as follows:
oy Z;\'i2 =2u, Y Xi+np’

n+2

(7)

G S X =20 Y Xieng® +nX? +nX? - 2nX> 8
- n+2 )

. —Z\<f - 2 ~F 2 . b
Z Xi® =2nX +hrX + X" - Z;JCZXI—%H;[:‘

H

e
[
i
—
)
~—

n+2

(3)
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(10)

where z s a2 random variable and defined as:

X

7= N (11
oin

Where p (,“ _,“-)

o/\Nn

We ean write the t test as:

X -,
X - 1idn
I:\ /E: lfxnij (12)
S/ivn ‘IZ(X‘{—X)”
\ =1
j\'—,u:
P 2R B (13)

Y-xp [

\ o (n 1) V-1

If we have the prior information yai > Ay where AL is initial value, then

the pretest estimator is:

s iflil = e

G =1 d (14)
s¥ iflr<

Where ¢ is positive critical value, Gelfand and Dey in 1988a show that the

stein estimator is pretest estimator with ~ _ in=1 The preliminary test

Vi+l

estimator is written as;
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M if —=2¢
~ 2 n+1 \/E
G- = , (I5)
o 3y =
(w+:27) if — <¢
n+2 N/E
Where r_ ¢ _ I

The aim of this research is to find preliminary test estimator as shown is
equation (13) to estimate the location parameter in normal distribution
with critical value ¢ when the prior information is one-sided L= and
true, then we drive the risk function and calculate the risk function for the

small sample properties of the preliminary test estimator in (15).

Note:- _The pretest estimator in this research is differ from stein
estimator, the alternative hypothesis in a stein estimator is two-sided
H g # g, but the hypothesis in this estimator is one- sided
H, iz u, thc_l_"isk function and its numerical results in this research
are differ for stein

3- Risk function:- To find & drive the risk function of the preliminary
test estimator for the variance of normal distribution, we assume that the

4

2
o -

-

loss foetion is L(d- Y=t 4, then:
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B — —— — =
L2 L2
R(o ):ELLG J .......................... (16)
~2 252
i f) FEDYAG? . (17)
o
i
——ﬁ]w—u“
= _J‘J _\.;‘.D[(C OG)\/% nr o= F () f(w)ydzdw +
= J I!(—oo.(") Z ) ntl FE) f(wydzdw (18)
:-1\‘-:(3 ) \/-”-’ O-J
R(G)= j ]z(C',m.)_Z_[ ia _1}21‘(Z)f‘(»1s)dzdw+
A Win+l ‘
s s Z 2 , 2
= im0y EEY 0 f0) Oz
et Wi n+2
. T YA T Z" W 2w
R = | [1(C.o0)2= F(Z) f(w)d=dhw H(C o __
o) Jsj( OC)JWJ( )/ H:_J;JU( uo)\/ﬂ(nﬂ)- n+1J
. T A . 4
Flo)y fwydzdw+ [{ —o0.C")— f(z) f(W)dzdw+ —x.()Y—=
vz chy ___‘[,‘5'[,)' \/Wj fb :_J;S:l;( \/W
(7 =Wy 27 +w]
- z YAz 19
L(nenl)) n+?2 J'“ A 1)

Where 1{a,b) (X) is an indicator function:

(6)
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1 ifa<X<h
Ha A=
0 if X<aor X>b

We notice that the first state in equation (15) satisfy the following:

Z
(" =) — = where (' < — S
VI VI

but the second state in the same equation satisfy the following:

A z Z :
[(-%,c') = =0 Where = <-® oF —=>c¢
N4 VH W
y=1+ J‘J‘](C @) v 2 S O dzdbw+
e (n+1) n+1
T o 2w 7(_. +w)
I{=nc) @) flwdzdw (20)
I[ N { (n+2y  n+ /
; 4 el ER T
RiE =1+ [[fe ) , W' ot =y
(@) '[J (L \,’H L(”"" 1) H+]J\,’{§{ I—i' i o
O At o
H/ /u) — +le By ,ﬁlme : _1‘, W dzhy
I (n+2)' n+2  |N2r -
(20
Recall that:-
=i pe ‘ _.—/'.2 —{:2+).2)
s 5Ty _ 2 TA
2 - = ¢ - - =¢ e
(2740 - i oas
B A
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R(G) =1+ .[,[ ZAI = W e 2y e e
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o 72 ,3?2 y
IIZAIW{L+%)—JZ+M R 7 e (22

o i=0 (n+2)° n+2

where:

¢ 1 A -5
Z?“'Ez e
EURCT S e S

2

Applying the following transformation of variables:

f = — and o= w
W

d= = u dr and du = dw
: 2 1o Rl
R(g )=1 +3” Al l [1: . -t }'” e T

=l (n+1) T+l

o dudt+

. i S e L TR TP e ﬂ:_:“
Z.‘”H‘(Ir (f l) 7-.!.'([ +1)W!,,|“__t 1) H

-
: ~ ~ ¢ W dud (23}
e (it 2) nrlo

Again applying the following transformation of variables:
u(t” +1)

Y= and  du=
2

t+1

R&) 41+7 41—“{ E) '1’.: _ > Y jlff-l o

prC I CRa VR (VS (n+D (e +

(8)
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: ¥

i=l -y = .1’
o

(R

t dv et (24)

E+) ey ey

! : ! N
P Slisr ) Sli+r+3)

R(c7) "1+Z 41_” = L £ e dydr -

—|U+r+5)

=0 SG (m+ D) (1)

Mieresy Lirepel

i: 4"[_[ & - et v dr

Lirerady

= TG (m ) T+ )

=< P ,)é f+r+3) 1“;(f+f‘+3) -

0 S0 (m42) (1 4)?

. o Hrkres) !;nwwlv

DA ™M e i (25)
R A ) R (AR R

The integrating is stmilar to gamma function, where :

. :%(!.+’_+5) £(1+f £3) respectively and =1, then:
- =S H-l {1+r+3)
=1+3 4i 2777 L (1+r+5)j (1+7° ) dlr—
i=0 +1)°
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ZA PR ! Li+r+5) |——= (1+17)" dt -
=0 (I/l+7)
({+r+3) < g 3 =i
(L+7) > dt (26)AA

* I
>di 20 T +3) j
i=0 (n+2)

pplying the following transformation of variable :

and dr =

vo=1

1
)3
- (F-r.‘ ‘\)

i Liirre3 -
o1 A 2T sy [ e T -
=0 B o (n+ )
= L {(i+1+3) ” : —i{i+1'-3)
2: Fi(+r+3) V) - dv +
R ) o
1(z+.~+ & {mfl)
S A2 L (4 +9) j S+ de
22 r.r+’7)

=0

(10)
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Applying the transformation of variable, then

. and dyv = —1~de
L+ (t—1)"
Where
%1 .“v'l
| T (- )

Ll Liran
)8[1!+l,2(f 3) Afﬁ[51+1’2(}_+3)ch[

Hower, the integral is incomplete beta function, where
b=14(r+3), them

LN
C .
————— and a=%i+1,

K =
(I+c¢ ),

- 2j=2 % 1557 +7
R(&z):1+z.4f23 T Ti(i+r+9) 'G{'H '(i )][[,\-(—li+1,—l(f-+7))]
- An+1)” T

i=0
Tiag 1 IS
TTd(ire3) ﬁ[ﬂzl(;i(lz ' 3)][1,\. Lit1d0+35)

tql—-

22

+7A1 e . Tii+r +5)ﬁ{ i+l 1Y +3)J[1 ( f=l—(r+3)ﬂ
- 2(1n+2)°

=

(11)
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4. Numerical Results:-

~72 - . - .
After drive the risk function for ¢, then numerical calculations of this
risk function assuming that : n =3, 5,9, 15, 21, where r = n-1 and various
values of ; -oos5.2255 7 =3.14, The incomplete beta function find and
compute from the reference (Abramowitz and stegun 1972). Thus, the

numerical results shown in the following table
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able represent the risk function in pretest estimator

Approximate (X )

il g 3 031 aa

———

G

0.707

0.254

0.294 I
0.321
0.385

0.455 I
0.496
0.512 I

0.401

0.816

0.305
0.366
0.395
0.427
0.496
0.533
0.607

0.439

0.894

0.351
0.386
0.442
0.576
0.611
0.692
0.732

e P

0.464

.935

0.184

0.413
0.479
0.542
0.599
0.633 |
0.682
0.795

0.309

(13)
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0.5 0.572

I 0.641

1.5 0.518 0.953 0.174 0.721

2 0.774

2.5 0.810

i 3 0.866

3. Recommendations and Conclusions:-

1- We see that the risk functions for pretest estimators when £/ = (7 has

minimum risks among all sample size.

2- We notice that the risk functions for pretest estimators are increasing

when > among all sample size.

3- We observe that the risk functions for pretest esimators are increasing

when the approximate level of significants are decreasing among all values
. bl

ot 4.

4- We see that the risk functions for pretest estimators are increasing

when the sample size are increasing for all values of A.
5- We notice that the optimal critical region valueis = [(n-1).

B \‘{(n+ 1)

6-We recommend to find the risk functions for S“f and S’° and compare

it with risk function for pretest estimator.

(14)
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