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Motivation

● The number of Software Defects found in a software 
product can be assimilated to the "count data" concept 
that is used in many disciplines, because the outcome, 
number of defects of whatever software process, is a 
count.

● We take the data that is available in public repositories
● There are several ways of analyzing count data. The 

classical Poisson or negative binomial regression 
model can be augmented with zero-inflated Poisson 
and zero-inflated negative binomial models to cope 
with the excess of zeros in the count data. 

● There are many packages and new proposals for 
analyzing Zero-inflated data. We wanted to compare 
them on a dataset. 
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Equinox dataset
● This dataset is part of the Bug prediction dataset and corresponds to a Java 

Framework included the Eclipse project. Many variables can be selected.
● Only a few are relevant
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● - The first histogram shows the 
high number of modules with no 
defects.

● - The second histogram shows the 
distribution of the non-zero values. 

Equinox dataset

Zero-inflated means that the response variable 
-software defects- contains more zeros than 
expected, based on the Poisson or negative 
binomial distribution. A simple histogram may 
show the trend. 
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Methods and R

● We analyzed the Equinox dataset using 
frequentist analysis and Bayesian analysis.

● We explored several models: Poisson, Negative 
Binomial, Zero Inflated Poisson, and Zero 
Inflated Negative Binomial

● There are many R packages that can be used to 
fit regression models:
– MASS
– pscl
– R2Jags  (Bayesian)
– mgvc
– glmmTMB (relatively new)
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Results
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Conclusions
● We have build several models to fit one small 

dataset.
● We have run several R packages with different 

approaches to Zero-inflated models.
● We can say that for small datasets the method 

used is not important respect to the cost in time. 
Bayesian simulation takes time but it does not 
prevent getting results. 

● Precision is good for ZIP models. 
● But the questions remain:  how to build a good 

strategy for collecting relevant data and 
estimating defects in actual software settings.  
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