Jgaall

e AU asllffEIE) daal)  Alaal) iy g 51y ddaa

Oull) Aalaa a5 Slaal) aladiiaf

el LulS a5
.\JAMJJ&JM.? -p

R Y &l elal S [ Ay daaly
aldial)

slaiely (LalS) aisi sy paeal) Jidl) cy clayiss Y (0) Gubll dalea il Ead) i J by
Minimum Variance ) s cubd J8 dllay jiade & jdag rjia ghu Jdha L ajiia ()aka
pasaa o 3slae culad ehal i (g cagially alieY) Gl jaia ) 4dLal (( Unbiased Estimator
JS st ‘(n = 10,25,35,50,75) 7, Gl psa UJ& A dua jatall ;\JJM Aatis, alie
(MSE) Uail) il ja haugia (Alanl) (ubiall dauilgy gilidl) 43jliag «(R = 500) 4y

Abstract:

This paper deals with estimating the parameter of one continuous failure time
distribution which is Gamma distribution, using method of moments, maximum
likelihood and two proposed estimators, one is Bayesian and the other proposed
is obtained from minimum variance unbiased estimator. While the shape
parameter can be estimated using moments and others but it considered as
constant. The comparison between four various estimators has been done using
simulation procedure, and applying statistical measure mean square error (MSE).
All results explained by tables.

Keywords: Two parameters Gamma (p,0), Oz Omom Opayes Pmom PuLe,
Omyur  MSE.
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Table (1): Estimated values of (9) by different methods and due to different sample size
with initial values (8 = 0.5,p =3,c =1,,R = 500).

n MM ML Bayes I MVUE

10 0.47627507 0.56627506 0.55293278 0.46040903
25 0.47644018 0.51644016 0.50452131 0.4717430
35 0.47633231 0.51633235 0.50506823 0.47255494
50 0.49003395 0.50202245 0.50184653 0.47580311
75 0.47757532 0.50157523 0.50065009 0.47559315
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Table (2): Estimated values of (9) by different methods and due to different sample size

with initial values (8 = 0.5,p = 3,c =1, R = 500).

n MM ML Bayes I MVUE

10 0.47751066 0.51751065 0.50318899 0.46064483
25 0.49111918 0.49511917 0.49487587 0.47342221
35 0.49055871 0.49072872 0.49069043 0.47489143
50 0.49061172 0.49081171 0.49073427 0.47459643
75 0.47658388 0.48658386 0.48359142 0.47360219

Table (3): Estimated values of (0) by different methods and due to different sample size

with initial values (6 = 0.5,p = 3,c = 2, R = 500).

n MM ML Bayes I MVUE

10 0.47666591 0.52566592 0.51207324 0.47641282
25 0.49063202 0.50181251 0.50163752 0.49062465
35 0.47675731 0.48775734 0.48335046 0.47673941
50 0.47364994 0.47564993 0.47476525 0.47361312
75 0.49016526 0.49032222 0.49026718 0.49015619

Table (4): Estimated values of (9) by different methods and due to different sample size with initial
values (0 = 0.5,p =3,c =3, R =500).

n MM ML Bayes I MVUE

10 0.50240577 0.50610572 0.50522863 0.50191831
25 0.47646566 0.47946565 0.47823507 0.46082833
35 0.47728381 0.47928383 0.47870795 0.47707739
50 0.47702789 0.47902787 0.47821427 0.47482697
75 0.47591267 0.47791265 0.47696563 0.47278223

Table (5): Estimated values of (8) by different methods and due to different sample size with initial
values (0 = 0.5,p = 3,c =3, R =500).

n MM ML Bayes 1 MVUE

10 0.51276403 0.52876401 0.52773781 0.50687266
25 0.50810481 0.50930482 0.50923507 0.50784251
35 0.50373269 0.50473268 0.50462188 0.50271712
50 0.50215519 0.50412213 0.50337468 0.50187097
75 0.50202579 0.50402573 0.50309622 0.50158431
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Table (6): Estimated values of (9) by different methods and due to different sample size

with initial values (8 = 0.5,p = 3,c = 3, R = 500).

n MM ML Bayes 1 MVUE

10 0.87502166 0.8A502167 ..88487115 0.85524593
25 0.90113931 0.90013713 0.94212602 0.88755558
35 0.90204772 0.90173671 0.91685159 0.87727732
50 0.90046643 0.90433145 0.90335249 0.87533894
75 0.90003585 0.90202282 0.9010009 0.87517735

Table (7): Estimated values of (8) by different methods and due to different sample size

with initial values (8 = 1,p =3,c =1, R =500).

n MM ML Bayes 1 MVUE

10 0.90021553 0.90051523 0.90034728 0.90407632
25 0.90412504 0.91711501 0.91684129 0.90362791
35 0.90413377 0.90812373 0.90684359 0.90308415
50 0.90169058 0.90690583 0.90525089 0.9003789
75 0.90565873 0.90765872 0.90697891 0.90001558

Table (8): Estimated values of (0) by different methods

with initial values (6 = 1,p = 3,c = 2,R = 500).

and due to different sample size

n MM ML Bayes 1 MVUE

10 0.90044074 0.90074072 0.90064072 0.93059271
25 0.90575641 0.90775612 0.91312125 0.90361463
35 0.90056357 0.90812352 0.90729632 0.90324366
50 0.90385815 0.90415812 0.90391648 0.90371528
75 0.90236968 0.90416958 0.90381458 0.90157638

Table (9): Estimated values of (6) by different methods
with initial values (8 = 1,p =3,c =1, R = 500).

and due to different sample size

n MM ML Bayes 1 MVUE

10 0.97290215 0.97490122 0.97321225 0.92059562
25 0.90575614 0.90775613 0.90612125 0.90361463
35 0.90873136 0.92064134 0.91748059 0.90785625
50 0.90125844 0.91125842 0.91091299 0.90081527
75 0.90317126 0.90811122 0.90620783 0.90277635
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Table (10): Estimated values of () by different methods and due to different

sample size with initial values (0 = 1,p = 3,c =1, R = 500).

n MM ML Bayes 1 MVUE

10 1.50098461 1.70088462 1.61421301 1.4652536
25 1.50251965 1.58011965 1.57429413 1.5011944
35 1.50075486 1.55112482 1.54112699 1.4769878
50 1.47836925 1.47856922 1.47843342 1.4709151
75 1.47344051 1.56344052 1.51089635 1.4705658

Table (11): Values of mean square error (MSE) for (6) by different methods and due to

different sample size with initial values (8 = 0.5,p = 3,c =1, R = 500).

MM ML Bayes 1 MVUE
10 0.00427611 0.00477612 0.00462941 0.0041255
25 0.00101818 0.00211712 0.00206921 0.0010049
35 0.00103819 0.00160114 0.00156823 0.0010018
50 0.00043395 0.00075391 0.00074653 0.0001031
75 0.00027532 0.00047531 0.00046009 0.0001631

Table (12): Values of mean square error (MSE) for (6) by different methods and due to

different sample size with initial values (§ = 0.5,p = 3,c =1, R = 500).

n MM ML Bayes 1 MVUE

10 0.00661771 0.00721772 0.00710472 0.00615258
25 0.00511527 0.00681523 0.00678965 0.00418131
35 0.50045871 0.50054872 0.50053043 0.47589143
50 0.00057428 0.00057523 0.00056691 0.00053346
75 0.00023731 0.00024732 0.00024114 0.00023556

Table (13): Values of mean square error (MSE) for (0) by different methods and due to

different sample size with initial values (8 = 0.5,p = 3,c =2, R = 500).

n MM ML Bayes I MVUE

10 0.006751065 0.00751065 0.00688894 0.00664482
25 0.00221917 0.00301917 0.00277585 0.00212223
35 0.00145871 0.00165872 0.00159043 0.00139143
50 0.00051172 0.00061173 0.00063427 0.00049643
75 0.00058388 0.00059384 0.00059142 0.00050219
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Table (14): Values of mean square error (MSE) for (6) by different methods and due to
different sample size with initial values (8 = 0.5,p = 3,c =3, R = 500).

n MM ML Bayes 1 MVUE

10 0.00766591 0.00796592 0.00777324 0.00741282
25 0.00253202 0.00263251 0.00353752 0.00252465
35 0.00165731 0.00175733 0.00175046 0.00163941
50 0.00054994 0.00064992 0.00063525 0.00051312
75 0.00014526 0.00031225 0.00025718 0.00014619

Table (15): Values of mean square error (MSE) for (8) by different methods and due to

different sample size with initial values (8 = 0.5,p = 3,c =3, R = 500).

n MM ML Bayes 1 MVUE

10 0.00740577 0.01640576 0.01122863 0.00729183
25 0.00246566 0.00336562 0.00283507 0.00212833
35 0.00188381 0.00278382 0.00260795 0.00177739
50 0.00032789 0.00042782 0.00041427 0.00032697
75 0.00029267 0.00041262 0.00036563 0.00028223

Table (16): Values of mean square error (MSE) for (0) by different methods and due to

different sample size with initial values (0 = 0.5,p = 3,c = 3,R = 500).

n MM ML Bayes 1 MVUE

10 0.00776403 0.01576402 0.01183781 0.00757266
25 0.00200481 0.00230482 0.00223507 0.00184251
35 0.00163269 0.00183265 0.00182188 0.00261712
50 0.00074519 0.00076514 0.00076468 0.00056097
75 0.00042579 0.00072574 0.00069622 0.00058431

Table (17): Values of mean square error (MSE) for (0) by different methods and due to
different sample size with initial values (8 = 1,p = 3,c = 1,R = 500).

n MM ML Bayes 1 MVUE

10 0.01502166 0.04302164 0.04187115 0.01324593
25 0.01057932 0.01433934 0.01302602 0.01055558
35 0.00634772 0.01404774 0.01005159 0.00627732
50 0.00357643 0.00655142 0.00435249 0.00333894
75 0.00324685 0.00374682 0.0036009 0.00317735
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Table (18): Values of mean square error (MSE) for (0) by different methods and due to

different sample size with initial values (6 = 1,p = 3,c = 2,R = 500).

n MM ML Bayes 1 MVUE

10 0.01521553 0.03111552 0.03057281 0.01407632
25 0.01512504 0.01812502 0.01616849 0.01452791
35 0.00313377 0.00363372 0.00358435 0.00207415
50 0.00480587 0.00520582 0.00495089 0.0043789
75 0.00355873 0.00395872 0.0038789 0.00301558

Table (19): Values of mean square error (MSE) for (6) by different methods and due to

different sample size with initial values (6 = 1,p = 3,c = 1,R = 500).

n MM ML Bayes 1 MVUE

10 0.02064074 0.04044072 0.03061193 0.02059271
25 0.00147564 0.00317562 0.00302125 0.00251463
35 0.00563576 0.00663572 0.00629632 0.00524366
50 0.00335815 0.00535812 0.00491648 0.00371528
75 0.00196968 0.00326962 0.00311458 0.00287638

Table (20): Values of mean square error (MSE) for (0) by different methods and due to

different sample size with initial values (0 = 1,p = 3,c =1, R = 500).

n MM ML Bayes 1 MVUE

10 0.01890215 0.02290212 0.0213221\5 0.01759562
25 0.01025614 0.01005612 0.00202125 0.00151463
35 0.00593136 0.00684132 0.00648059 0.00585625
50 0.00395844 0.00435842 0.00411299 0.00331527
75 0.00278126 0.00338123 0.00320783 0.00217635
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