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A Study on the Attribute Analysis of Software Reliability Model with Shape
Parameter Change of Infinite Fault NHPP Lomax Life Distribution
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Abstract In this study, the optimal shape parameter condition is presented after analyzing the attributes
of the software reliability model according to the change of the shape parameter of Loma life distribution
with infinite fault NHPP. In order to analyze the software failure phenomena, the parametric estimation
method was applied to the Maximum Likelihood Estimation method , and the nonlinear equation was
applied to the bisection method. As a result, it was found that when the attributes according to the change
of the shape parameter are compared, the smaller the shape parameter is, the better the prediction ability
of the true value, and reliability attributes are efficient. Through this study, it is expected that software
developers can increase reliability by preliminarily grasping the type of software failure based on shape
parameter, and can be used as basic information to improve the software reliability attributes.

Key Words : Infinite failure, NHPP, Lomax life distribution, Software reliability model, Reliability analysis
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Table 1. Software Failure Time Data

Failure Failure time Failure time
number (hours) (hours)x 10~ 2

1 30.02 0.30

2 31.46 0.31

3 53.93 0.53

4 55.29 0.55

5 58.72 0.58

6 71.92 0.71

7 77.07 0.77

8 80.90 0.80

9 101.90 1.01

10 114.87 1.14

(N 116.34 1.15

12 121.67 1.21

13 124.97 1.24

14 134.07 1.34

15 136.25 1.36
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16 151.78 1.51
17 177.50 1.77
18 180.29 1.80
19 182.21 1.82
20 186.34 1.86
21 256.81 2.66
22 273.88 2.73
23 277.87 2.77
24 453.93 4.63
25 535.00 5.35
26 537.27 5.37
27 552.90 5.62
28 673.68 6.73
29 704.49 7.04
30 738.68 7.38
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Table 2. Parameter estimation of the each model
and MSE, R®

MLE Model comparison
Shape
Parameter XJ[LE MSE R
k=30 0.8214 6.47404 0.97948
k=40 0.5606 10.57867 0.96647
k=50 0.4218 13.63771 0.95678

Note) MLE : Maximum likelihood estimation;
MSFE : Mean square error;

R* : Coefficient of determination
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