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Data Generation and Evaluation Methods for Mining Software Engineering Data Sets
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Predictive data mining consists of five steps: setting objectives, data gathering, data preparation, applying data
mining algorithms, and evaluating results. This thesis proposes a data generation method and two data evaluation
methods for mining software engineering data sets that support data gathering, preparation and evaluation.

The first proposal is a method for artificially generating a “mimic” software project data set, whose
characteristics are very similar to a given confidential data set. Instead of using the original (confidential) data set,
researchers are expected to use the mimic data set to produce similar results as the original data set. To evaluate
the efficacy of the proposed method, software development effort estimation is considered as potential application
domain for employing mimic data. Estimation models are built from 8 reference data sets and their concerning
mimic data. The experiments confirmed that models built from mimic data sets show similar effort estimation
performance as the models built from original data sets, which indicate the capability of the proposed method in
generating representative samples.

The second proposal is a data quality metric called Similar Case Inconsistency Level (SCIL). Using SCIL,
researchers can assess the quality of input data (training data) before conducting any data mining techniques. An
empirical evaluation with 54 data samples derived from six large project data sets showed that SCIL can distinguish
between consistent and inconsistent data sets, and that prediction models for software development effort and
productivity built from consistent data sets can achieve relatively high accuracy.

The third proposal is a set of evaluation metrics called neg/pos-normalized accuracy measures to address the
class imbalance issue in assessing performance of defect prediction models. The proposed measures enable
researchers to compare defect prediction results across different data sets with different neg/pos ratios. A case
study of defect prediction based on 19 defect data sets shows that the proposed measures enable us to provide a
ranking of predictions across different data sets, which can distinguish between successful predictions and

unsuccessful predictions.
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