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Compilation Instance Transfer and Feature-representation
Transfer for Cross Project Defect Prediction

S. Sharifatzadeh?, MSc Student; M. A. Z. Chahooki?, Assistant Professor
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2- Engineering Faculty, Computer Engineering Group, Yazd University, Yazd, Iran, Email: chahooki@yazd.ac.ir

Abstract: Software defect prediction is critical for software quality improvement. So that, limited resources for software testing is
allocated only to fault-prone instead of all software modules. In project defect prediction, to build a prediction model, usually local
labeled dataset are used. But, building the predicting model for projects without local labeled data is almost impossible. Thus, cross
project defect perdition is proposed for training the prediction model with data from other projects. In cross project defect perdition,
training data and test data distribution are different. Therefore, researches in this area have focused for reduction the negative impact
of different distribution between training and test data. In this research, the Knowledge Estimation Interval (KEI) method is proposed.
In this method, instances of training data by similar distribution with test set are selected. Then, selected instances are given as training
to the prediction model. To increase the effectiveness of the proposed approach, feature extraction techniques are applied on training
and test set before KEI. The evaluation results of the proposed approach on 10 datasets from NASA and SoftLab with AUC indicate
the effectiveness of this approach to predict the fault-prone modules. The proposed method has increased an average value of 38.1%
in the accuracy compared to within project defect prediction models.

Keywords: Software defect prediction, cross project defect prediction, machine learning, transfer learning.
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Algorithm 1: KEI method (source dataset, target dataset, «, )

Input:

S, ={b,,,b,,,....b, }_, Where b;; is jth attribute of ith sample of source dataset, n is the number of

samples , and d is number of features.

T. ={a,.8,,....a84 }-, Where a; is jth attribute of ith sample of target dataset, m is the number of

samples , and d is number of features.

Output:
newSource

Method:
Lp :{pl! Poseees pn}Z{oi }in:1

2. u=calculate average (mean) every features in target dataset
({a4, 14y .., p4, 3d is nUmber of feature)

3. o=calculate standard deviation every features in target dataset
({o,,0,,...,0, }d is number of feature)

4. for i=1 to n // to number of samples source dataset

5. forj=1tod

6 if (bij > u; - ao; and b, < 4, + ao, )
7. p, =p; +1

8 end if

9 end for

10.  p,=p; /d

11. end for

12.index ={i | p, > S}
13. newSource ={vS, |i eindex}
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http://openscience.us/repo/defect/
http://tunedit.org/repo/PROMISE/DefectPrediction
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" Knowledge Estimation Interval
‘¥ Transfer Naive Bayes

'" Feature Extraction-KEI

‘¥ Z-score

'® Least Squares recursive Projection Twin SVM

‘¥ Principal Component Analysis
"Y' MultiDimensial Scaling
“* 1SOmetric feature MAPping

** Non-negative Matrix Factorization

Low i)

* Fault-proneness module

" Software defect/fault prediction
¥ Within Project Defect Prediction
¥ Cross Project Defect Prediction

® Data distribution

* Source data

¥ Target data

* Transductive transfer learning

* Instance transfer

‘' Feature-representation transfer
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