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Comparative Analysis on the Attributes of NHPP Software Development Cost Model
Applying Gamma Family Distribution
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ABSTRACT

In this study, the attributes of the NHPP software development cost model applying the Gamma family distribution
(Erlang, Log-Logistic, Rayleigh) were newly analyzed, and after comparing with the Goel-Okumoto basic model to verify
the properties of the model, the optimal model was also presented based on this. To analyze software reliability, failure
time data that occurred randomly during system operation was used, and the calculation of the parameters was solved
using the maximum likelihood estimation. As a result of comprehensive evaluation through various attribute analysis
(mean value function, development cost, optimal release time), it was confirmed that the Rayleigh model had the best
performance. Through this study, the attributes of the software development cost model applying the Gamma family
distribution, which has no previous research case, were newly identified. Also, basic design data could also be presented
so that developers can efficiently utilize this research data at an early stage.
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Table 1. Collected software failure time data
Failure Failure Failure
number time(hours) time(hours) x 102

1 3002 0.30
2 3146 0.1
3 5393 053
4 55.290 055
5 58720 058
6 71920 0.71
7 77070 0.77
8 80900 0.80
9 101.90 1.01
10 11487 1.14
1 11534 115
12 12157 121
13 12497 1.24
14 13407 1.34
15 13625 1.36
16 15178 151
17 17750 177
18 180.29 1.80
19 18221 1.82
20 186.34 1.86
21 25681 256
22 27388 273
23 27787 277
24 45393 453
25 535.00 5.35
26 537.27 5.37
27 5529 552
28 67368 6.73

Fig. 1 Results of laplace trend test
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Rayleigh 24.0116 0.3707
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