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Analytical Parameter Estimation of
the Manifold Growth Model Using Y-equation

TSUNEO FURUYAMA®*

The manifold growth model that unifies existing software reliability growth models can cover
a wide range of accumulated fault data including various types of data which are difficult to
treat with existing models!):2). However, there are problems. For example, it sometimes
takes a long time to solve transcendental equations to estimate parameters of the model by
using maximum likelihood estimation, and the solution is difficult to obtain in some cases.
This paper shows that the parameters of the differential equation that defines the manifold
model can be analytically estimated for the given data by using a “Y-equation” derived from
the differential equation. This paper also shows the concrete procedure for determining the
most appropriate software reliability growth model, or the most appropriate shape of curve
from Y-equation. Finally, the effectiveness of the Y-equation is shown by applying it to both
ideal and actual data.
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Table 2 Type of general solution of the manifold model whose parameters are

capable to be estimated.
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