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Abstract

Finite failure NHPP models presented in the literature exhibit either constant, monotonic increasing
or monotonic decreasing failure occurrence rates per fault. In this paper, Goel- Okumoto and
Yamada-Ohba-Osaki model was reviewed, proposes the exponentiated exponential distribution reliability
model, which maked out efficiency substituted for gamma and Weibull model(2 parameter shape
illustrated by Gupta and Kundu(2001) Algorithm to estimate the parameters used to maximum
likelihood estimator and bisection method, model selection based on SSE, AIC statistics and Kolmogorov
distance, for the sake of efficient model, was employed. Analysis of failure using NTDS data set for the
sake of proposing shape parameter of the exponentiated exponential distribution was employed. This
analysis of failure data compared with the exponentiated exponential distribution model and the
existing model(using arithmetic and Laplace trend tests, bias tests) is presented.
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Table 1. Failure interval time

Failure number | Failure Interval Time Failure Time  |Failure Time .- 1@'2
1 9 9 0.09
2 12 2 0.21
3 1 32 0.32
4 4 36 036
5 7 43 0.43
6 2 45 0.45
7 5 50 0.5
8 8 58 0.58
9 5 63 0.63
10 7 70 0.7
1 1 71 0.71
12 6 77 0.77
13 1 78 0.78
14 9 87 0.87
15 4 9 0.91
16 1 92 0.92
17 3 95 0.95
18 3 98 0.98
19 [ 104 1.04
20 1 105 1.05
21 " 116 1.16
22 33 149 1.49

23 7 156 1.56
24 91 247 247
25 2 249 249
26 1 250 2.5
27 87 337 337
28 47 384 3.84
29 12 396 3.96
30 9 405 4.05
31 136 540 54
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Arithmetic mean test vs Failure Time

Arithmatic mean test
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Fig. 2 Arithmetic mean test

Laplace trend test vs Failure Time
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Fig. 3 trend test
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Table 2. Estimator of each model

Model MLE
Goel—Okumoto Model B 1 0-39812
(EED Model(c =1) F; 1p=35.07

Vamada— B,,,= 068351

Ohba—0saki Model

0 yu=34.86

EED Model 7 i = 0.87532
(a=15) B 4y o= 31.42
EED Mode! 7 pyop = 0.99339
(@=2) 6 5= 31.32
EED Model = 10382
(a =25) éA[LEz 31.29
EED Model T s = 2.0041
(@=3) éMLE: 31.14

E 3. 2%sol oist SSE % AIC 9 2t

Table 3. SSE and AIC of each model

Model SSE AlC
Goel —Okumoto Model
13. .14,
(EED Model(cx =1) so13.172 109.1432
Yamada—
Obba—Osali Model 5049.463 104.0325
EED Model(cx =1.5) 2726.814 98.0673
EED Model(ce =2) 2613.983 94,3456
EED Model(a =2.5) 2467.353 90.1275
EED Model(o =3) 1154.564 88.8945

Koimogorov-test -- plot

Goel Qlamots Hodsl
YomadoOhba-Osaki Model j

o] EED Mode(i:=2)

0.0

—_
00 02 04 06 08 10

a3 4. 23| st Kolmogorov Z4d 22
Fig. 4 Kolmogorov test of each model

E 4. 20| tif$t Kolmogorov 72|
Table 4. Kolmogorov distance of each model

Model Kolmogorov distance
Goel—COkumoto
Model(o: =1) 0.464987
Yamada—~Ohba—
Osaki Model 0258784
EED Model(a =2) 0.223357
EED Model(cx =3) 0.204768

t & 4FA17HMission time))oll ti &, AT ES 0]
o] doutA] %E HEQ A= =(Reliability)

Rt 1z,)e (2¥ 59 2t} o] JHME X453
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AEE ez Yt
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Reliakility vs Mission Time
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Fig. 5 Reliability of each model
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