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ABSTRACT

Consider the Weibull distribution. The parametefrshis distribution are estimated by the maximukelihood

method and Bayes method. In this study we predaimkage estimator between maximum Iikelih06A!,‘j,I and Bayes

estimators@B that make mean square error (MSE) less than othedard method. Using linear combination between

maximum likelihood method and Bayes method to obtanew estimatof! then simulation study will used to compare
between shrinkage estimator, Maximum likelihoodneator and Bayes estimator to find the best (lesamsquare error)
with different sample size and Mathlab program.
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1. INTRODUCTION

Chiou and Han studied shrinkage estimators of #Hrarpeter exponential distribution; they introdutleel usual
preliminary test estimators of the threshold partemef the exponential distribution in censored gkes. Morris, Baggerly
and Coombes developed a new Bayesian estimatiareguoe that quantifies prior information about tef@racteristics,
yielding a nonlinear shrinkage estimator with eéfficy advantages over the MLE. In 1996 Singh anghReanshi studied
the problem of estimation of variance in exponémensity when a prior point estimate is availalte2008 Baklizi and
Ahmed studied three classes of point estimatomseha the unrestricted estimator, the shrinkaganesor and shrinkage

preliminary test estimator and mean squared easm@slerived and compared.

In this paper we studied shrinkage estimal@r, between Bayes and Maximum likelihood estimatorsinty

simulation study, we compared between estimatormisige estimator, Maximum likelihood estimator aBdyes

estimator of parameter Weibull distribution to fitiee best depend on less mean square error MSE.
The estimators of parameter Weibull distributionswastimated (see Al Omari, Alkutubi and Akma2010),
supposedt,,...,t, be a random sample of size n with distributionction and probability density function. Using

Bayesian and Maximum likelihood (MLE) methods totasb these estimators The probability density fiorctof

p - tP
Weibullcase isf (t;8, p) = git PLexp( - tg—) »and g = Zﬁ is the Bayes estimator. The mean
n-1
square error of Bayes estimator is given by expeeue and variance, such tlwsE(éB): (n+1|).2 6% . Where,
n-1
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ef,)= "o V& (@:ﬁgz.

n

thi

Also the maximum likelihood estimator of exponehtidistribution is given by“M — =1 ,
n

And

2
¢ , Is the mean square error of maximum likelihodthesor.

MSE (6, ) = =

2. MATERIALS AND METHODS
2.1 Shrinkage Estimator §1 between Bayes and MLE

In this section, we obtain shrinkage estimaf?;lrWeibuII distribution from Bayesian and maximum likeod
estimators by linear such that, ,
91 = pleM + (1_ pl)HB

n>+2n+1
4n®> - n+ 2

The value of [P1 which minimizesMSE(gl) is, p, =

~

Then the shrinkage estimatgl between Bayes and MLE of Weibull distribution igem by

~ n+2n+1,» n+2n+1, -~
8, = 6, + (1- 6
P Lt I VT y)

B

2.2 Shrinkage Estimatorg,, Betweeng, and MLE

We can obtain the shrinkage estimatds, for Weibull distribution from &, and MLE depending on linear

combination to get the following equation,
6’21 = p21e1 + (1_ p21)9|v|
To find the value of p21 which minimizesM SE (521) , we follows

6, —0=[p,.0, +A-p,)6,]1-6

Taking expected valued,

E(6,,~6)" = p’uE(6,~6)* + (L~ P,) E(By ~6)” + Py~ p,)E(6, - 6)(8, - ),
Then

MSE(8,,) = p?aMSE(8) + (L~ p,)°MSE(8,) +2p,,(L- p,)[E(@8, ) - E(66) - E(8,6) - E&?),
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Let M = 0 , implies the value 0fd,; which minimizesMSE (6721) is
0P,

MSE (éM ,)_ E(glérw,)"' E‘(§18)+ E(éMH)_,E(g)2
M (6, )+ msE (6, )- 2E (6,6, )+ 2E(6.6)+ 2EI6, 6)- 2E(6?)

p21 =
, where

E(4,) = 4n® -6n°+n*+2n%-6n%-1n 9 “
! n®-10n°+12n*-18n°+ 9n’ - 3n E6,)=6

_ 8 _ 7 _ 46 5 _ 4 _ 3 2
MSE (4,) = i 8n i 2n 6n +n5 6n : 4n 26n +22n L
2n° =-29n" +25n° -24n°> +33n° -10n° +16n° —-4n+ 2 and
n 62 - X
MSE (6,,) = — Pas y
N Then 2 where

_(4-2n+16n°-31n®+36Nn*-27n°+26n°-10n"),,
21 7 6 5 4 3 2 g
6n’ -14n° +19n° -12n" +16n° -12n° + 2n

Y t(h-2n?+10n°-12n% +13n° -12n° - n’)
+ 0
14n® -22n" +27n®-26n°+20n* - 2n® + n?

and,

Y = [(57 n®™ + 29 n™ + 4540 n™ - 361 n2 - 670 n™ + 2231 n™
- 172 n® +142 n® -565 n’' -66n°%®+19n°-211 n* + 121 n°?
-40n®*+2ln-4)+(2n-10n%-42n°®-130 n* + 322 n°
-~ 652 n® + 1342 n’ - 2431 n® + 2784 n° - 2349 n® + 2958 n“

- 1226 n® + 306 n® -135 n™ + 27 n® ) o ? +

S (2n7 -6n°®+ 3 n°-20 n*+ 3 n®-4n2-3n)
8 _ 7 6 _ 5 7 _ 3 2 6
5n 17 n + 13 n 14 n + 12 n 3n + N

~

Then the shrinkage estimator of Weibull distributﬁ21 betweengl and MLE is given by

g - Xa g WIRY:)
0, =—=6,+(1--—=)0,
21 Yo
2.3 Shrinkage Estimatorfz Between?: and Bayes

In the same way in above, we can get the shrinteagmatorgzz of Weibull distribution betweer9l and Bayes

such that
0, = p22§1 + (1- pzz)és
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The value of 5, which minimizesMSE (6,, ) as follows

o = MSE (8,) - E(6,65) + E(6,0) + E(6,8) - E(8?)
?  MSE (6,) + MSE (8,) - 2E(6,6,) + 2E(8,6) + 2E(6,0) - 2E(6?)

Depending onMSE(éB) , MSE(gl) , E(éB) and E(él) we can obtainP,,, such that

X, W,
P,, =22 X—22 WhereXyy, Y20, Wy and Z,; is given by
y22 222

X, =60n'* -570 n® + 2235 n* -5642 n® + 9721 n* -

52310 n* + 16940 n'® -18421 n°® + 16321 n® - 98542 n’ +
56542 n® - 39642 n® + 17890 n* -553 n®+ 167 n?-12 n + 6

Y, =12 n%® -123 n® + 743 n* - 2656 n® + 4643 n? -

6750 n' + 09378 n® - 13674 n?® + 9321 n® - 7033 n’
+ 4476 n ® - 2287 n®+ 926 n* -390 n®*+ 77 n? - 9n + 4

w,, =130 n® -1787 n* + 11652 n* - 58750 n?* + 148702 n*
- 338904 n* + 599433 n® -587526 n' + 687532 n'' -
1223842 n' + 534329 n' - 787456 n' + 590818 nt -
619083 n'? + 523976 n*™ - 390395 n' + 254273 n°® -
213304 n® + 56064 n’ - 25698 n® + 106114 n° -
6591 n* + 1775 n®-179 n? + 34 n - 2

z,, =18 n* -169 n® + 944 n?*® -3238 n* + 7754 n?®

15453 n® + 27895 n' - 28800 n'' + 54302 n' - 45678 n*

57898 n' - 56509 n® + 45748 n' - 45433 n' + 34592 n*
37894 n° + 24551 n® - 15138 n’ + 8060 n° - 3622 n°
1336 n* - 387 n®+ 79n2-9n+1

+

+

Then the Shrinkage Estimatgr, Betweeng, and Bayes is given by

522 - (X22 « Wy )51_,_ (1_(X22 x W ))éB

22 z 22 22 22

3 SIMULATION STUDY

In this study, we chooses samples sizes n=30, 80wlih parameter valué? = 0.5, 1, 1.5 and R=1000 of

replication. Using mean square error (MSE) to campbetween all estimato@i‘,ﬂn,@zz,é;an@ , Where

_ i(éi—e)z
MSE (8) = H——

The simulation program is written by Matlab prograind the results are introduced and tabulatedcaisld 1 for
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the MSE of all estimators for all sample sizes #hdalues respectively.

Table 1: MSE of Estimator Exponential Distribution

_~ _~

! g 01 621 622 05 Om

0.5| 0.0324| 0.0320| 0.0321| 0.0312| 0.0312
301 | 0.0322| 0.0318| 0.0319| 0.0321| 0.0325
1.5] 0.0310| 0.0307| 0.0309| 0.0309| 0.0311
0.5| 0.0226| 0.0220| 0.0221| 0.0222| 0.0222
601 | 0.0218| 0.0217| 0.0218| 0.0219| 0.0219
1.5]0.0217| 0.0216| 0.0217| 0.0220| 0.0221
0.5| 0.0134| 0.0126| 0.0129| 0.0131| 0.0135
901 | 0.0088| 0.0085| 0.0086| 0.0087| 0.0089
1.5] 0.0050| 0.0047| 0.0048| 0.0048| 0.0049

From this Table, the shrinkage estimat6r21 is the best shrinkage estimator from all estimatord for all

sample size and parameter value.

4 CONCLUSIONS

The generator shrinkage estima@rzl is the best estimator (less mean square error)effbets of sample size

on the mean square error of all estimators refénddVISE decreases as n increases.
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