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Forest and Association Rule Analysis

Abstract: Methods for discriminating modules containing fault are being actively researched to ensure soft-
ware quality and improve the test efficiency. The purpose of this study is to improve the discrimination
accuracy by a method that combines the discrimination model by random forest, which is currently consid-
ered to be promising, and the association rule analysis. It can be expected that interpretation will be easier
by using association rule analysis. In addition, since the conditions and confidence of fault occurrence can
be confirmed by association rules, it is expected that the discrimination accuracy will be improved by using
them properly. In this method, the association rule analysis is applied to the past data of the project and
the rules are extracted. The lift value is used to select the rules, and faults are discriminated by applying
the obtained rules to the version currently in progress. For modules that do not match any rule, we use
a random forest to discriminate them. As a result of the evaluation experiment, compared to the random
forest only method, the discrimination accuracy of 6 out of 9 projects were improved, 1 was equivalent, and
2 was worse.
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An Attempt to Discriminate Software Faults by Combining Random
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Table 1 Overview of the dataset used in the experiment

Project Name | Release Modules Defect content(%)
1.5 293 10.9
Ant
1.6 350 26.3
1.4 856 16.8
Camel
1.6 945 19.9
3.1 3192 16.5
Eclipse JDT
3.2 3408 10.9
3.1 228 21.5
Eclipse PDE
3.2 309 25.6
1.4 241 6.6
Ivy
2.0 352 11.4
4.2 367 13.1
Jedit
4.3 492 2.2
_ 1.1 109 33.9
Log4j
1.2 205 92.2
4.0 4660 19.3
Netbeans
5.0 9332 14.6
1.0 157 10.2
Synapse
1.1 222 27.0
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Table 2 Metrics : Eclipse_pde, Eclipse_jdt, Netbeans

ST Ea i EH
WMC  EANEXY v P
FOUT 77 Y77 ME#
NBD IR P ORKIES
PAR RT R — XIRE
VG P4 ra<F v 2 BHE DR
NOF 74— RO
NOM XY v FO#HE
NSF HIE 7 4 —L K ORI
NSM B X Y v FORRE
XYy R YRRV AERE
B - EITL TV B2 5 25k
NOC BEHOY 77 7 2
FTI 27 VR B Ry -
IELTEITINZEE XY v FHE
DIT MR ) — DX
LCOM XY v FEHEERAOEE N
TLOC Y —2a— il
ADD a— FoEnirE
DEL a— R OHIFRITE
CHRN  ADD+DEL
FA=E33 TPC FIRTZSHE DR
A MY IR AGE  EYa2—LOEH
VY — X 3 ABTAZEIE
b UH Y a VIZHE LzER
PRF VY — 2§ 3 HBOAN 78
VY =i 3 pAMTY 77 2 &Y V7
P UH Y a MG L ER

AT /AN
XMV TR

CBO

RFC

BFC

REFAC

£ 3 X MY Z R Ant, Camel, Ivy, Jedit, Log4j, Synapse
Table 3 Metrics : Ant, Camel, Ivy, Jedit, Log4j, Synapse
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Table 4 Confusion matrix
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