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A data filtering method based on SSDBSCAN
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Abstract ; Since massive irrelevant cross-project data degrades the performance of cross-project defect
prediction model in cross-project defect prediction, a data filtering method based on SSDBSCAN (i. e. ,
SSDBSCAN filter) was proposed for cross-project defect prediction. Firstly, the method combined limited
amount of labeled within-project data, cross-project data and unlabeled within-project data. Secondly, sub-
clusters were found by using SSDBSCAN algorithm. Finally, cross-project data in the sub-clusters was
collected and some cross-project data which did not belong to any sub-clusters was discarded as noisy data.
The experiments were conducted on 15 public PROMISE datasets using three different classifiers with four
performance metrics. Compared with Burak Filter and DBSCAN Filter, the experimental results showed that
SSDBSCAN Filter increased PD value, reduced PF value and achieved higher G-measure and AUC values.
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3.1 ZWHIESIME  F T IUEA T SSDBSCAN filter 75 85 T H 554 B b 150 19 7 i, A SC
PROMISE JE' 85 15 /4~ FATFER A AR AV E N1 B a3 1 R, SE88347E Intel (R) Core (TM)
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®1 XHHE

Bidk BB BUEEC BB/ UEERIE || BdigE B SRR BFEE /% AURBRIR
ant 125 20 16.0  Open-source prop6 660 66 10.0 Proprietary
arc 234 27 11.5 Academic redactor 176 27 15.3 Academic

camel 339 23 3.8  Open-source || synapse 157 16 10.2  Open-source

elearn 64 5 7.8 Academic system 65 9 13.8  Open-source
jedit 272 90 33.1  Open-source tomcat 858 77 9.0  Open-source
log4j 135 34 25.2  Open-source xalan 723 110 15.2  Open-source

lucene 195 91 46.7  Open-source xerces 162 77 47.5  Open-source
poi 237 141 59.5  Open-source




554 AR 240 (A SRBF2EAR) o539 &

3.2 EIREEEARE N T IR ek 2 REERE
BIPERE , A SCIERE T DUFRH FH B4 B i 48 85 . PD  PF G- T kA B Sk T B

measure VAN AUC. B PF 2Z A1, HoAth 5 15 48 bR (B A5 BRIGREE: | TP(True Positive) FN( False Positive )
FRBAIPERE A, XS R E e B3R 2 iR
YRR, TRVEH M TP 48 4 1E A 5000 19 7 B g 85
B TN TR BEHH U Y TC B BRI FP 6 B R R TI0I S A7 5 4 1) TC R B AR A FIV 6 1A 2 T Sy
TR A R B A RS TR B R AT

1) PD (TRINA) S TE R T A A7 i s S DR S B AT heBes FOASEER R bE 36,

TCHRFERER | FP( False Positive) TN( True Positive)

TP
PD =45 FN ()
2) PRI F45 I BN o BRI B e 5 B 7 BB R e H .
TP
PF =75 7P (2)

3) G-measure J&=—FhE FIBIZEA TR TN 28 AR R 10 BE 7 1. G-measure fHA T 0 ~ 1 Z 0] {H
R ) i A A
2% PD* (1 -PF
PD+(1(—PF)) (3)
4) AUC {H.( Area Under ROC Curve) J2& %% F %) BE AR G SR ARIE. A T AU 541 28 R0 % | 3 R
HEIEAL T ROC ( Receiver Operating Characteristic ) f£k , AUC fE RN ROC HhZR T 5 BT AR, 4 44E T F
MR SPERE R — By . AUC FEREANT 0.5 ~ 1.0 Z[0] 3 KA AUC 103 T3 ryPERE.

1
AUC = fOPDdPF (4)
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AT A )7 5 Burack Filter 7737 Fil DBSCAN Filter™! % .. %f T Burak Filter 7%, £ >4 3
I S48 DA 5 35T H S rh R K A SRl SR S 9 2 G 8 4, 5 SOk [ 3 ] — 3%, I K = 10. X 7* DBSCAN
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P ,SSDBSCAN Filter fZ48 MintPts [RIFER 5. 3 R i 5 s X 00 B A 240 A 23 iy A< It B $icdi
A5 H . T SSDBSCAN Filter A LU /bt i) A 2R 05 5 A9 A I00 E 8508l , DR oo A 2ot ) i dis ik
— LRG3 RPAER I3+ 10% 21 AR5 AT H £50408 A1 90% Ay 2ebn 5 YA 35 H ¥l , v 11T SSDBSCAN
Filter.

A B T e TS B I, FRATT SR T 3 43 26 07 vk AR DU -4 | BE AL AR AR A2 48 (R IH 7E Weka
5B, SSDBSCAN Filter E48 1 10% HYAT H B B92R5 | 0y 23 e UL | 705 A58 R A7 P RE JEE 4 T
PR AR 1 90% AT H Kidle . S i S 9647 20 U, JROMERE BE 2 (1 1 1H.
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F3 K2 ~K3 W TARCH A 5 Burak Filter Il DBSCAN Filter, 7E ant ,arc . camel %% 15 />
PROMISE (4 42 A1 3 A AR AL 13517 20 YRAY 4 4B A8 An A~ F- YA
4.1 PDE5PFERDH K3 ICHT PD 5 PF WSS, O T 45 S0 i , 4% 1 a0k
3 A, MZE B AR 3 B 57 1 77 125 . Burak Filter . DBSCAN Filter 1l SSDBSCAN Filter. B4 %,
SRR T 3 i i B R A TR AR R ) T ik AN R DL T (NB) (BEHLER AR (RF) , LA K2 4 [l H
(LR) . 7E4d FHANZE UL 30 b 0S8 f) 155 100 T, SSDBSCAN Filter 19 PF {E7E KRB0 5 FX¥A T
F% , M LT Burak Filter 75, PF {8 F MR 153 4. 6% |, AMT B0 Bdm 4 PD (A2 5 ; 7648 FH FEAL
FRMAG BTN R 15 LT, SSDBSCAN Filter 76 13 M4 I PF EFFAC, 10 MEE%E L PD [EHTHE,

G-measure =
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ELHE R PR R A DU ; 7500 FH 2 4 1] 9 b e SO AR A 9 0 R, 29 B8 4E 7R, SSDBSCAN Filter
TERAR PF A RIBT R T PD {H. 27533 LI i, SSDBSCAN Filter XA AE R £, Hk$t 3 Fb
Oy R R AT 2 — b R BE T AR 15 HEIE R PD  PF RT3 FR 045 78 SSDBSCAN Filter
REBUAS B, 45 5220 A LT Burak Filter #1 DBSCAN Filter, SSDBSCAN Filter 7F PD . PF FE & I @R
Hpss.

*3 BETIESKFA PD 5 PF & R33tL

Burak Filter DBSCAN Filter SSDBSCAN Filter

¥
o, B NB RF LR NB RF LR NB RF LR
7 PD PF PD PF PD PF PDPF PD PF PD PF PD PF PD PF PD PF
1 ant 0.8290.5370.7950.7130.759 0.630 0.768 0.539 0.768 0.808 0.786 0.580 0.813 0.485 0.821 0.663 0.786 0.625
2 arc 0.8290.593 0.8810.739 0.871 0.664 0.8240.594 0.881 0.8150.881 0.625 0.838 0.592 0.895 0.699 0.886 0.586
3 camel 0.889 0.879 0.957 0.964 0.938 0.965 0.8750.792 0.964 0.964 0.944 0.965 0.902 0.704 0.957 0.964 0.944 0.965
4 elearn 0.842 0.705 0.895 0.932 0.807 0.708 0.860 0.704 0.895 0.932 0.807 0.708 0.877 0.703 0.912 0.931 0.842 0.507
5 jedit 0.7790.337 0.779 0.286 0.769 0.311 0.775 0.3450.779 0.427 0.811 0.252 0.783 0.329 0.795 0.272 0.803 0.273
6 logdj 0.860 0.342 0.8350.374 0.793 0.437 0.8350.374 0.818 0.429 0.802 0.409 0.843 0.372 0.860 0.342 0.796 0.469
7 lucene 0.657 0.374 0.669 0.336 0.651 0.356 0.646 0.383 0.785 0.464 0.657 0.353 0.651 0.378 0.764 0.333 0.696 0.338
8 poi 0.5450.3380.7280.298 0.634 0.413 0.521 0.354 0.663 0.346 0.648 0.396 0.531 0.352 0.728 0.305 0.675 0.386
9 prop6 0.803 0.531 0.847 0.771 0.886 0.870 0.801 0.370 0.643 0.403 0.880 0.856 0.796 0.517 0.875 0.653 0.889 0.755
10redactor0. 747 0.372 0.880 0.510 0.854 0.482 0.759 0.338 0.867 0.545 0.848 0.483 0.759 0.338 0.892 0.475 0.854 0.515
11synapse0.759 0.508 0.787 0.910 0.887 0.634 0.773 0.438 0.887 0.910 0.851 0.775 0.787 0.367 0.887 0.910 0.858 0.575
12 system 0.828 0.485 0.745 0.754 0.810 0.579 0.828 0.485 0.879 0.819 0.845 0.391 0.828 0.485 0.862 0.660 0.882 0.485
13 tomeat 0.854 0.591 0.909 0.819 0.911 0.764 0.850 0.577 0.916 0.818 0.905 0.792 0.858 0.604 0.915 0.818 0.909 0.771
14 xalan 0.820 0.565 0.858 0.705 0.863 0.661 0.817 0.574 0.846 0.724 0.865 0.661 0.818 0.565 0.857 0.688 0.857 0.669
15 xerces 0.579 0.425 0.772 0.671 0.703 0.297 0.566 0.439 0.759 0.241 0.717 0.283 0.566 0.439 0.779 0.221 0.717 0.283

average 0.775 0.505 0.822 0.652 0.809 0.585 0.767 0.487 0.823 0.643 0.816 0.569 0.777 0.482 0.853 0.596 0.826 0.547

4.2 G-measure 5 AUC &R K2 ~K 3 i HE KA T A SOE S HA 5 578 15 M4 -
) G-measure 5 AUC {ELZ5 XS L. GEI M 5 AEE S AL AR . e KR b DU A 3 280 P 8T Uo7 B B
IIME. D A B R S B 22 . R T LA A b TR S 0 D 22 AN R, LA R (AL ]
2 5 3 HE& K5 3 A X WNZAEBIGHIR R 3 Bt Al . bz DLt (NB) , BEALARAR (RF) 12
BEMA (LR) . 44 X808 SSDBSCAN Filter 5 HAth P F 40 5 4T % L.

NB RF LR NB RF LR
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: D 08 T |~ Lo
o 0.6 El Q ﬁ' 0.75F ﬁ D
3 0.5 1 - S 0.71
g 0.4 i I < 0.65 ! H :
0 |
© 03 i 1 | 1 060 | - Lo
- ' Lt 0.55 ol B R
0.2 i | ! 1 =l . L
0.1 R | . . 0.3 .
5 5 & 5 0.45 5 & N R R
A A A o o o A A o T
ST & & &L SHEFTFTFTFTE LS
SO A MR HPP S o SO AP S M HPR LS S
S P OF o OV 08 o O O B CF OF o OV 0 o 8 O
2 F P A2 & ‘b% Y F P 2 F P Y & & 2 I
QL P QL NS S N
S S S S
K2  G-measure 455X} [t K3 AUC Z55%T

MIE 2 BTLAE Y, % TANE DL 232585, SSDBSCAN Filter A4 G-measure {8 09 H 57 5505 T HoAth 5
T /MBS B KA A AR R 4R T Burak Filter (%030 e 5, (HJEARXT 1 7 SSDBSCAN Filter fifi 5
G-measure {ELA — B B AEE T ; X TREMLAR MR 5325 8% , SSDBSCAN Filter ) G-measure {8 i &z /MEFI T
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DU 53457 B0 H A P b D7 ik SRR (E A A B8 /INDY A3 BSOR R AL £ B R, G-measure PEREEL
13 X F B R )T 472548 , SSDBSCAN Filter fJ G-measure {H 2346 W, H A28 e/ IME T PO B
T HA T, Bon iR,

M 3 AT, ZEANZE DA R 43 2K 3R O 15 L T, SSDBSCAN Filter A AUC Ji & e (v 500 B 3 v,
TR DU B IR 22 R G DN s X T REHLAR AR, AUC 5 AR 5508 S i LA ROy 2%, f /MR —
SERRTE. 454 & 1 FE 2 780, AT Burak Filter 1 DBSCAN Filter, SSDBSCAN Filter £ FLAG 841
G-measure 5 AUC PERE.

25 TR WEFERY 4 FPPEREFE £ PD  PF ., G-measure F1 AUC (045 6 F 16 R B4R |,
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