LRGN ISSN 1003-3254, CODEN CSAOBN E-mail: csa@iscas.ac.cn
Computer Systems & Applications,2022,31(1):242—248 [doi: 10.15888/j.cnki.csa.008284] http://www.c-s-a.org.cn
O E RGBT TR . Tel: +86-10-62661041

F I d =N S 357 L T—3FD
TE] ) 3R 4 SR e T B9 3 SR 75 7
N, ARk
(hE A TR RS =+ WU, EifE 201808)
IEIE1EE 4243, E-mail: xingzhej@163.com
6 N T SR B P T PR AN ) R, R G it UL 5 v s o O A 2R ) v A 2, AR SR HH — R e
R T £ 3T 57 2K BE B 44 B SRR J7 1% (HDR). 856, XD B ST HEAT 3 2S5 X 43y J3B e 7 s, ok
PR SRR I A B O, 28 5 3 T S5 IR R Bk sep b AT HE 44, 328 HORRMRL B v () S 451 Y AL 25 7 2B BT SE 45, DALk
SKARTFHHT 110 2 REVE, 2 KA I (e 110 A M SR 5. 52t FIDR 95 SMOTE %751 Borderline-
SMOTE ST HUA, SR RE 402 48 7E NASA () 8 ANSZbRI B 46 (7, 45 L SR 7E Fl-measure Al G-Mean
PRI AT L2 A 7.7% F110.6% HIVEREFRTE, S206 I HDR S0V 70 kb B1 B0 B K I HLAS 47 28 o O Sk 1 e s
MRS T B R AR T AR P Fh B2
SEARR): B BRI TR, JANTr; 3 RRE; SMOTE; 532405 5

Sl 20T AR A LTI I 3 A S5 s Tl Fy e SR A T ¥ - SEHL R BB FH,2022,31(1):242-248. http://www.c-s-a.org.cn/1003-3254/8284 html

Oversampling Method for Software Defect Prediction

JI Xing-Zhe, SHAO Pei-Nan
(The 32nd Research Institute of China Electronics Technology Group Corporation, Shanghai 201808, China)

Abstract: To alleviate the class imbalance problem of software defect prediction and avoid the influence of overfitting on
the accuracy of the defect prediction model, this study proposes an oversampling method for software defect prediction
based on heterogeneous distance ranking (HDR). First, a minority of instances are distinguished by three classes to
remove noise instances and reduce overfitting caused by noise data. Then, instances are ranked based on heterogeneous
distances and paired with highly similar ones to generate new instances for the improvement of new instance diversity.
Valuable minority instances that were deleted are restored afterward.' The experiment compares the HDR algorithm with
the SMOTE and the Borderline-SMOTE algorithms; and the RF classifier is used on the eight actual project data sets of
NASA. The results show that there are 7.7% afid 10.6% performance improvements on the /'1-measure and G-Mean
indicators respectively. Expeﬂrimentalﬂresults show that the HDR algorithm is significantly better than other algorithms in
processing software defect prédiction data sets with large data volumes and high imbalance rates.
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