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Parameter Estimation for
Trend-curve-based Software Reliability Models

HirovYUKI OKAMURA,* HITOSHI FURUMURAt and TADASHI DOHIt

The regression model is one of the well-known methods to predict the cumulative number
of faults detected in software development phase. In the regression models, it is assumed that
the cumlative number of detected faults is described by a non-linear curve such as a Gompertz
curve or a logistic curve. The regression model is essentially based on the squared errors be-
tween the observed data and the trend curve. However, the direct application of the regression
model to the stochastic counting processes may cause the problem that the accuracy of pre-
diction decreases. On the other hand, software reliability models based on non-homogeneous
Poisson processes (NHPPs) are well known to represent various trend curves including the
Gompertz and logistic curves. However, no effective parameter estimation method for these
NHPP-based models has been developed. In this paper, we revisit the NHPP-based soft-
ware reliability models with the mean value functions which draw the Gompertz and logistic
curves. Especially, the estimation algorithm to compute the maximum likelihood estimates
efficiently is developed by applying the EM algorithm. Furthermore, comparing between the
regression models and the NHPP-based software reliability models, we show the significance
of the NHPP-based models in the viewpoint of predictive accuracy.
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Table 1 Data format of the number of bugs in testing
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Table 2 Model comparison.

Data Model LRSS MLL PSS
DS1 GOM 17298.37 13452.95
NHPP-GOM — —232.62  296.57
LOG 9024.66 — 2188.33
NHPP-LOG —214.35 119.33
DS2 GOM 4452.63 10295.22
NHPP-GOM — —114.48 2545.60
LOG 5001.07 — 1085.15
NHPP-LOG —113.28 1059.28
DS3 GOM 4815.04 635.36
NHPP-GOM — —131.24  553.47
LOG 3920.94 — 9565.56
NHPP-LOG —130.40 3849.31
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