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ABSTRACT

The Parameter Estimation for software existing reliability models, Goel-Okumoto, Yamada-Ohba-Osaki model was reviewed and Rayleigh
model based on Rayleigh distribution was studied. In this paper, we discusses comparison of parameter estimation using maximum likelihood
estimator and Bayesian estimation based on Gibbs sampling to analysis of the estimator’ pattern. Model selection based on sum of the squared
errors and Braun statistic, for the sake of efficient model, was employed. A numerical example was illustrated using real data. The current areas
and models of Superposition, mixture for future development are also employed.
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FrAMEE “&%‘-ﬂ—‘li og 2y 3 AXATHE AL
AFE <E 4>o 29F L o] AAFAA Military soft-
ware system CPU %4 A8E &3 23 TE 2go]
H4FA4EE 01%3}04 EFE FAT 29 BoE dolA
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{(E 1) Military software system CPU & X2

_ .| 2BTAANHCPU sec) CrA)LZAI
ZEHE (1) (xi—%;_,) (x,)
1 320 320
2 14,390 14,710
3 9,000 23710
4 2,880 26590
5 5,700 32,290
6 21,800 54,090
7 26,800 80,890
8 113540 194,430
9 112,137 306,567
10 660 307,227
1 2,700 300,927
12 28793 338720
13 2,173 340,893
14 7263 348,156
15 10,865 350,021
16 4230 363,251
17 8,460 371,711
18 14805 386,516
19 11,844 398,360
2 5,361 403721
21 6,553 410274
2 6,499 416,773
2 3124 419897
2 51,323 471,220
% 17,010 488230
(E 2.1> Goel-Okumoto2&
S R 9 Gibbs y MLE B Gibbs B MLE
500 | 50 | 2501334 0.00008824
50 | 70 | 2501434 0.00008922
2500881 0.0000207
2000 | 50 | 2501833 000008904
2000 | 70 | 2501831 000008701
(E 2.2> Yamadaz-Ohba-Osaki 2%
S R a Gibbs 9 MLE 3 Gibbs 3 MLE
500 | 50 | 2548748 0.0000102
50 | 70 | 25.18%2 0.0000110
257150 0.0000199
2000 | 50 | 255289 0.0000108
2000 | 70 | 2550198 0.0000103
(Z23) ge|ezay
S R ? Gibbs a MLE ? Gibbs ? MLE
500 32.37362 0.001491
500 | 70 | 3216149 0.001428
20 | 50 | 3250 324723 0L 0.001391
2000 | 70 | 3201269 0001429
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(Z 3> Goel-Okumoto2&ol| CH3 WFgkatse| 2 MR, HO|= FHI( M(x))2t ZRHZE( Csse)
2R EG) RAAAAL | CrE) AR | AA 3RS | Fgag ded FAA# 2% Betgk A A AFe
[A] [B] [C] + 430 [E] A 2534 ZF] [G]

1 320 320 1 0.16511084 0697039909 0137872507 0.743263815
2 14,390 14,10 2 6.564954033 20.83880532 5622380104 13.12163762
3 9,000 23,710 3 9.699955046 44.83939762 8429524039 2947973129
4 2,880 26,590 4 10.58593546 43.37454582 9.240771251 274656833
5 5,700 32,290 5 12.19112904 51.71233681 10.7338081 32.87655537
6 21,800 54,000 6 16.84618353 117.6396973 1527731746 86.06861921
7 26,800 80,890 7 20.32174355 177.4688512 18.98263807 143.5836151
8 113,540 194,430 8 245619236 2742973134 24.4683109 271.205264
9 112,137 306,567 9 24.9649381 254.8792484 25.2602438 2643955286
10 660 307,227 10 2496553326 223.9671858 25.26178515 232.922086
11 2,700 309,927 1 2496788511 1951018143 25.26791352 203.5733563
12 28,7193 338,720 12 24.98625577 168.642839 25.31840721 177.3799707
13 2,173 340,893 13 2498724737 143.69409% 2532130672 151.8145994
14 7,263 348,156 14 24.99025586 120.7857239 25330265581 128.3746966
15 10,865 359,021 15 24.9939908 99.87985219 25.34173933 1069515723
16 4,230 363251 16 2499523236 8091420526 25.34566673 87.34148663
17 8,460 371,711 17 2499741194 6395809776 2535272249 69.76797297
18 14,805 386,516 18 2500041787 49.00585038 25.36287143 54.2118757
19 11,844 398,360 19 2500224039 36.02688971 25.36933787 40.56846491
20 5,361 403,721 20 2500292939 2502930249 25.37186297 28.85691181
21 6,563 410,274 21 2500367407 16.02940609 2537465257 19.13758512
22 6,499 416,773 22 25.00431929 9.025934385 2537712848 11.40499676
23 3,124 419,897 23 2500459987 4018420644 25.37822467 5655952557
24 51,323 471,220 24 25.00734831 1.014750616 25.38092046 1.931878885
25 17,010 488,230 25 2500777916 6.05154E-05 25.39202827 0.153686164

Csse 2222.892168 2188.986991

>
@, [Al=x;— %2y, [Bl =%, [C]=n{x)), [D]= #ome (%), [El=[n(x;) — #igs (x; )12 , [Fl= g (x;), [Gl={n,(x;) — 7 ( 9]2, Cose= ,§(""("")“"h(""))2.
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Time VS. Braun statistic
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