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An Experiment of Software Defect Prediction Based on the Tobit
Model

Yukasa MURAKAMI'™  Masateru TSUNODA™® Koji TODA™

In software development project, it is important to predict the number of defects found after software release accurately, to
manage software quality properly. When the number of defects is predicted by a mathematical model, the minimum value of the
dependent variable is zero. Ordinary least squares regression (OLS) cannot make an appropriate model when there are many
cases where the value of the dependent variable is zero. In the case, predicted values may be smaller than zero. To make the
appropriate model, we used Tobit model to build the defect prediction model. Tobit model assumes that there are cases where the
value of the dependent variable is zero. Using the ISBSG dataset, we built OLS, Tobit model, OLS with log-transformation, and
Tobit model with log-transformation. As a result, the Tobit model with log-transformation showed relatively higher accuracy, and

the median of BRE was 93%.
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Figure 1 The Tobit model and an ordinaly model.
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Table 2 Prediction accuracy of the models.
AE¥)E AEYH A BRE-¥)i BREH Al Pred25
OLS 10.74 4.11 284% 165% 12%
Tobit 9.66 2.04 378% 115% 8%
720y 1.08 2.06 -94% 49% -4%
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Table 3 Prediction accuracy of the models (Applied log-transformation).
AE¥E AEYH Sl BREV-¥ BREH Al Pred25
Log-OLS 8.24 1.86 226% 107% 21%
Log-Tobit 8.45 1.53 260% 93% 28%
7207 -0.21 0.33 -34% 14% 7%
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Table 4 Results of Additional Experiments
AE¥)E AETH A BREV-¥ BREH Al Pred25
Log-OLS 8.24 1.86 226% 107% 21%
Log-Tobit 8.45 1.53 260% 93% 28%
Log-Merge 8.18 1.57 248% 92% 33%
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Table 5 Recall, presition, and F1 value of the prediction

methods.
BEE @#EEE F1 {&
Log-OLS 44.2% 64.4% 52.4%
Log-Tobit 74.4% 52.5% 61.5%
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Figure 3  Selection of the predicted value.
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