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A characteristic study on the software development cost
model based on the lifetime distribution following the shape

parameter of Type-2 Gumbel and Erlang distribution
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Abstract With the development of information technology, the scale of computer software system is
constantly expanding. Reliability and cost of software development have a great impact on software
quality. In this study, based on the software failure interval time data, a comparative analysis was
performed on the characteristics of the software development cost model based on the lifetime
distribution following the Type-2 Gumbel and Erlang distribution in the NHPP model. As a result, the
trends of the cost curves for the Go-Okumoto model and the proposed Erlang model and the Type-2
Gumble model both decreased in the initial stage and gradually increased in the latter half of the
failure time. Also, Comparing the Erlang model with the Type-2 Gumble model, we found that the
Erlang model is faster and more cost-effective at launch. Through this study, Software operators
should remove possible defects from the testing phase rather than the operational phase to reduce
defects after the software release date, it is expected to be able to study the prior information
needed to understand the characteristic of software development cost.
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Table 1. Software failure time data

Failure Failure Failure Failure
number time (hours) numbe  time(hours)*
1 30.02 16 151.78
2 31.46 17 177.50
3 53.93 18 180.29
4 55.290 19 182.21
5 58.720 20 186.34
6 71.920 21 256.81
7 77.070 22 273.88
8 80.900 23 277.87
9 101.90 24 453.93
10 114.87 25 535.00
11 115.34 26 537.27
12 121.57 27 552.9
13 124.97 28 673.68
14 134.07 29 704.49
15 136.25 30 738.68
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Fig. 1. Estimation results of Laplace test
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Table 2. Parameter estimation of each model

Model MLE
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