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Improvement of Classification Accuracy on Success and
Failure Factors in Software Reuse using Feature Selection
Lt +
Young-Ok Kim" - Ki-Tae Kwon
ABSTRACT
Feature selection is the one of important issues in the field of machine learning and pattern recognition. It is the technique to find a
subset from the source data and can give the best classification performance. Ie, it is the technique to extract the subset closely related to
the purpose of the classification. In this paper, we experimented to select the best feature subset for improving classification accuracy
when classify success and failure factors in software reuse. And we compared with existing studies. As a result, we found that a feature
subset was selected in this study showed the better classification accuracy.
Keywords : Feature Selection, Key Attribute, Classification, Clustering, Data Mining, Software Reuse
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Table 1. Experiment |
Accuracy(%) : Correctly Classified Instances
CfsSubsetEval
Greedy |BestFirst| LinearFor
Test | Al | Stepwise | 389,11,1| ward
Classifier | option | attribut |8,9,11,13,1|3,14,16,17| Selection
CV) | es 1416,17,19,| 1819, |38911,13,
24 24 [1416,17,19,
24
3 |83.33% 100% 100% 100%
SVM 5 |79.17% 100% | 100% 100%
10 | 87.5% 100% | 100% 100%
3 |91.67% 100% | 95.83% 95.83%
RBFNetwork | 5 |95.83% 100% | 100% | 95.83%
10 |91.67% 100% | 100% 100%
3 |95.83% 100% | 100% 100%
BayesNet 5 100% 100% | 100% 100%
10 100% 100% | 100% 100%
3 |95.83% 100% | 100% 100%
NaiveBayes 5 195.83% 100% 100% 100%
10 |95.83% 100% | 100% 100%
3 | 8333%| 9167%| 9167%| 91.67%
Bagging 5 875%| 9167% | 9167%| 91.67%
10 | 9583% | 95.83% | 95.83%| 95.83%
- 3 5% | 9167%| 8333%| 91.67%
Classification === g 530 ™ g 6796 | 9167%|  9167%
ViaClustering
10 | 875% 100% | 100% 100%
, 3 | 9167% 100% | 91.67% |  95.83%
l\gﬁﬂfﬁ 5 | 9L67% 100% | 100% 100%
10 | 9167% | 9583% | 95.83%| 95.83%
3 875%| 91.67% | 95.83% 87.5%
RotationForest | 5 | 9583% | 91.67%| 91.67%| 95.83%
10 | 8333%| 9583%| 91.67%| 91.67%
3| 9167%| 9167%| 9167%| 91.67%
AD Tree 5 | 9167%| 9167%| 9167%| 91.67%
10 | 9167% | 91.67%| 91.67%| 91.67%
3 Q75%| 9583% | 875%| 91.67%
RandomForest | 5 | 91.67% | 9583%| 875%| 95.83%
10 | 9583% | 91.67%| 91.67% 100%
3 | 8333%| 9583%| 8333%| 91.67%
RandomTree 5 75% 875%| 91.67% | 95.83%
10 | 875%| 9167%| 95.83%| 91.67%
Gt 89.77 | 96.09 94.82 95.83
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FREA AAREA T A Fgelnz 44 Fojry [zoral] 17.6474 12.3526
Won-Reuse Processes Modified
T F Atk o] 4= HFE okt Table 37 o] 43| yes 14.9117 3.0823
2 Ay BR7IY FHAHYAAE Tfalure’ 2 EFAET ne 1'72‘: "’EZG
reuse.arff Ho]E] Ao M ‘success’' & FAIE O 9 224 }[J:c:tal] 1i2‘11; 1;2;;2
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F= A% Fol 60371 gololo} el 2 dlzE e - T e
7% 345020]) 11 o)= ’failure’ ol &3}, [total] 16.6474 11.3526
o7 Hobzl 29 AXHAZ wol= GO B UY e e S
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Gtk % 29 I 28 A28~ Agd 237 2zE oseal] 7 e 1o e
29} 5719 &4 S o]gste] EHFS Aol Table 45 & Configuration Management
o) A% I8 A58 2% 96l &4 AA A BF 48R} i M
FAES gAY MM E ol A 4719 &AL na 1.0117 1.3883
2 R A¥E 5t Table 549 F2 A 23S 25 frorall 17.6474 12.3528
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Table 2. Experiment | verification process
Classifier
) SVM RBFNetwork BayesNet NaiveBayes
Attribute — — — —
Cross—validation Cross—validation Cross-validation Cross—validation
3 5 10 3 5 10 3 5 10 3 5 10
8,9,11,13,14,16,17,19,24 100% 100%|  100% 100%]|  100% 100% 100% 100% 100% 100% 100% 100%
without 8 100%|  100%| 100%| 100%| 100%| 100%| 100%| 100%| 100%| 100%|  100% 100%
without 9 100%|  100%| 100%| 100%| 100%| 95.83%| 100%| 100%| 100%| 100%| 100% 100%
without 11 100%|  100%| 100%| 100%| 100%| 100%| 100%| 100%| 100%| 100%|  100% 100%
without 13 100%|  100%| 100%| 100%| 100%| 100%| 100%| 100%| 100%| 100%|  100% 100%
without 14 95.83%| 95.83%| 100%| 100%| 100%| 100%| 100%| 100%| 100%| 100%| 100% 100%
without 16 95.83%| 100%| 100%| 100%| 100%| 100%| 95.83%| 95.83%| 95.83%| 95.83%| 95.83%| 95.83%
without 17 100% 100%|  100% 100%]|  100% 100% 100% 100% 100% 100% 100% 100%
without 19 100%|  100%| 100%| 95.83%| 100%| 100%| 100%| 100%| 100%| 100%| 100% 100%
without 24 95.83%|  100%| 100%| 100%| 100%| 100%| 100%| 100%| 100%| 100%|  100% 100%
Table 3. Misclassified 22nd instance
Instance 9 14 16 19 24 27 Impact score Total
1 00 yes yves ves yes | success 85954 149117 155157 9.6025 149117 63.537
2 00 yes yes ves yes | success 85954 149117 155157 9.6025 149117 63.537
3 00 no no no no failure 8.4046 7.276 8.8683 8.9668 7.276 40.792
4 00 no no no no failure 8.4046 7.276 8.8683 8.9668 7.276 40.792
5 00 no no no no failure 8.4046 7.276 8.8683 8.9668 7.276 40.792
6 (0]0] yes yes no yes success 8.5954 149117 155157 7.0332 149117 60.968
7 (0]0] yes yes no yes success 8.5954 149117 155157 7.0332 149117 60.968
8 00 yes no no no failure 8.4046 3.0883 8.8683 8.9668 7.276 36.604
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9 00 yes no no no failure 8.4046 3.0833 8.8683 8.9668 7.276 36.604
10 proc ves yes ves yes | success 8.0007 149117 155157 9.6025 149117 62.942
11 proc ves yes ves yes | success 8.0007 149117 155157 9.6025 149117 62.942
12 proc ves yes ves yes | success 8.0007 149117 155157 9.6025 149117 62.942
13 proc yes ves ves yes | success 8.0007 149117 155157 9.6025 149117 62.942
14 00 no no no ves failure 8.4046 7.276 8.8683 8.9668 3.0883 36.604
15 proc yes ves ves yes | success 8.0007 149117 155157 9.6025 149117 62.942
16 proc yes ves yes yes | success 8.0007 149117 155157 9.6025 149117 62.942
17 proc yes ves no yes | success 8.0007 149117 155157 7.0332 149117 60.373
18 00 yes ves no yes | success 85954 149117 155157 7.0332 149117 60.968
19 00 no no no yves failure 8.4046 7.276 8.8683 8.9668 3.0883 36.604
20 00 yes ves no yes | success 85954 149117 155157 7.0332 149117 60.968
21 00 yes ves no yes | success 85954 149117 155157 7.0332 149117 60.968
22 00 no ves yes no success 85954 1.724 155157 7.0332 1.724 34.592
23 proc NA no NA NA failure 1.9993 1.9883 8.8683 1.9883 1.9883 16.833
24 not_available | no ves no no failure 1.9487 7.276 2.4843 8.9668 7.276 27952
Table 4. Experiment Il verification process
Classifier
SVM RBFNetwork BayesNet NaiveBayes
Attribute
Cross-validation Cross-validation Cross—validation Cross—validation
3 5 10 3 5 10 3 5 10 3 5 10
9,14,16,19,24 95.66%|  100%| 100%| 100%| 100%| 100%]| 100%| 100%| 100%| 100%| 100% 100%
without 9 100%| 100%| 100%| 100%| 100%| 100%| 100%| 100%| 100%| 100%| 100% 100%
without 14 95.66%| 95.650%| 95.65%| 100%| 100%| 95.65%| 100%| 100%| 100%| 100%| 100% 100%
without 16 95.65%| 91.30%| 82.61%| 95.65%| 100%| 100%| 95.65%| 95.65%| 95.65%| 95.65%| 95.65%| 95.65%
without 19 95.66%| 100%| 100%| 100%| 100%| 100%| 100%| 100%| 100%| 100%| 100% 100%
without 24 95.66%| 95.650%| 95.65%| 100%| 100%| 95.65%| 100%| 100%| 100%| 100%| 100% 100%
Table 5. Feature subset in Experiment II
Attribute Response Question
ves(16) >= 1 nonreuse processes modified
14 Non-Reuse Processes Modified
no(7) no nonreuse processes modified
ves(16) human factors handled; e.g. via awaness, training, and
16 Human Factors motivation program
no(8)
ves(9) domain analysis was performed
19 Domain Analysis
no(14)
yes(16) configuration management used
24 Configuration Management
no(7)
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Table 7. Experiment II' verification using others

Table 6. Experiment I, I, II' for finding the key attributes
Feature selection
CtsSub without 22th
. | Test All sou . instance
Cus e o | 44 e
CV) | es 81?1%% 9,14,16,| 14,16
924(n| 914161924 ’1?1,1’2)4’ 1(%2§1
3 |8333% 100%| 9583%| 108 |9565%| 100%
SVM| 5 |7917%| 100%| 9167%| 1% | 100%| 100%
10 | 875%| 100%| 9167 1L | 100%| 100%
3 |9167%| 100%| 9583%| 103 | 100%| 100%
RBF -
Net | 5 |9583% 100%| 958%| 10§ | 100%| 100
work -
10 [91.67%| 100%| 95.83% %é 100%| 100%
3 |9583%| 100%| 9%683%| 19§ | 100%| 100%
Baves| 5| 100%| 100%| 96.83%| 19§ | 100%| 100%
10 | 100%| 100%| 95.83%| 19§ | 100%| 100%
3 |9583%| 100%| 9583%| 108 | 100%| 100%
gj;,Vei 5 |9583%| 100%| 9%5.83% 1éé 100%| 100%
10 |9583%| 100%| 95.83% %é 100%] 100%
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