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Abstract

Software fault prediction models are used to predict famitdules at the very early stage of software developmentyicée.
Predicting fault proneness using source code metrics iseanthat has attracted several researchers’ attentiomdrfermance of
a model to assess fault proneness depends on the source ewibs mhich are considered as the input for the model. bk,
we have proposed a framework to validate the source codécsiatrd identify a suitable set of source code metrics wighatim
to reduce irrelevant features and improve the performahtigedfault prediction model. Initially, we applied a t-testalysis and
univariate logistic regression analysis to each source coeftric to evaluate their potential for predicting faulbpeness. Next,
we performed a correlation analysis and multivariate limegression stepwise forward selection to find the righto$esource
code metrics for fault prediction. The obtained set of sewade metrics are considered as the input to develop a faaligiion
model using a neural network with fiveffiirent training algorithms and threefférent ensemble methods. Th&eetiveness of
the developed fault prediction models are evaluated usimgposed cost evaluation framework. We performed expertisnen
fifty six Open Source Java projects. The experimental resaiteal that the model developed by considering the selaseteof
source code metrics using the suggested source code madiitation framework as the input achieves better resutspared
to all other metrics. The experimental results also demmatesthat the fault prediction model is best suitable forjguts with
faulty classes less than the threshold value dependingutinidentification dficiency (low- 48.89%, median- 39.26%, and high-
27.86%).
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1. INTRODUCTION

Most software companies intend to apply object-oriente@)@chnology for building modern software systems
due to its &ective design features such as enhancing code re-use aramgdragility, which enable faster product
development. OO Paradigm also assists in optimal chaizatien (e.g., abstraction, encapsulation, inheritaand,
polymorphism) of the software system compared to otherdigmas. Along with these design strategies, one of
the major objectives of a software companies is to estimadeimprove the quality of software; in general. They
further adopt certain processes, such as deployment ofrbuoking systems, code reviewing, proper testing to ensure
software quality, and reduce faults in a system. Howevesieng a system to be entirely fault-free is not practically
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