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The data classification using Genetic Algorithm

with k-length chromosome
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Abstract

This research aims to study and develop the GA-based classifier using the Genetic Algorithm (GA)
with k-length chromosome for 2-class data classification; and compare the accuracy with well-known
basic methods. First of all, the data is normalized using the z-score technique. Then, the GA is used to
select k informative features. Finally, the summation of data for the k features which have been selected
is computed and compared with 0. If the summation is greater than 0, it is classified as class 1; otherwise,
it is classified as class 2. Nine benchmark datasets are used to test the performance of the proposed
method. The datasets are grouped as follows: three datasets with a small number of features (less than
100), three datasets with a medium number of features (100 — 1,000), and three datasets with a large
number of features (more than 1,000). The 10-Fold Cross Validation technique is applied to compare
the performance of the proposed GA-based method with the K-Nearest Neighbor (KNN), Decision Tree and
Naive Bayes. The experimental results show that the proposed GA-based method gives comparable
performance to the KNN, Decision Tree and Naive Bayes approaches in terms of accuracy and, therefore,

confirms the validity of the purpose of this research.
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1. Indian Liver Patient 10 583
IuuAMENEMztey (aenda 100) | 2. Breast Cancer 30 569
3. lonosphere 34 351
4. LSVT 309 126
FuuAuanEuzUIUNa1e (100-1,000) | 5. Madelon 500 4,000
6. SECOM 591 1,567
7. Ad 1,558 3,279
IIUANANYULNIN (WINd1 1,000) | 8. DLBCL 4,026 47
9. Lung Cancer 12,533 181
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fuyndeyaiiinudnuasiandsiu 3 nau nauas 3 gadeyasiuiomn 9 gadeyanuildesunslilufidefiinumn
wagshnsindszansaindaeisnisnsnasuuuuled 10 ngu Insldvhnismaassdn 10 sev (3amdu 100
nsnaaes) warenuraiduAedsvesmnugniesuazdiudsuvuasglasiunisuisuiuitiieutu
In&anndaldvhmananssfuisyadoyaiu uasvaasstugndeyadsnmaidoyalmbuunidn 2 wuu léu 38
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M13°99 3 KanTsiSeuiiisuAaiisvesrLgndewesisnsdLaweiutuneuisioutilnanasia

yadoua K-GA KNN (Yoyaifs) KNN (min-max) KNN (z-score)

1. Indian Liver Patient | 62.61%+1.78 62.47%=1.70 58.99%+2.21 60.92%+2.27
p-value : 0.85 p-value : 0.01* p-value : 0.04*

2. Breast Cancer 95.96%=+1.28 92.08%+0.42 96.19%=0.68 95.95%=0.60
p-value : 7.96E-07* p-value : 0.46 p-value : 0.96

3. lonosphere 85.23%+2.68 83.93%=+1.27 83.28%+0.88 84.44%=+1.32
p-value : 0.17 p-value : 0.04* p-value : 0.30

4. LSvVT 68.94%=2.54 55.76%+3.84 78.18%=4.10 75.96%=6.11
p-value : 2.38E-06* p-value : 0.01* p-value : 0.01*

5. Madelon 55.73%+1.99 67.95%=0.68 58.26%=0.80 54.70%=0.71
p-value : 5.16E-09* p-value : 0.01* p-value : 0.19

6. SECOM 81.96%=+11.10 91.71%=+2.79 90.13%=+3.91 89.51%=4.74
p-value : 0.04* p-value : 0.10 p-value : 0.12
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M13197 3 (i) wan1siSeuLiguaAnieveInNgnReIveisnsiiauaiutuneuisieutulnanania

yadaya K-GA KNN (dayaifs) KNN (min-max) KNN (z-score)

7. Ad 92.65%+2.61 92.63%+0.32 93.35%:=0.30 92.55%+0.34
p-value : 0.96 p-value : 0.38 p-value : 0.89

8. DLBCL 77.11%+6.78 76.40%+4.17 74.75%+3.90 74.20%+3.86
p-value : 0.83 p-value : 0.45 p-value : 0.36

9. Lung Cancer 83.66%+8.86 98.28%+1.55 91.76%+2.37 90.23%=+2.57
p-value : 0.01* p-value : 0.01* p-value : 0.01*
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Liuandnsfunsadfasfiandu 19 a1 91ndanun 27 a1 Asdudesay 70.37 wazwudn F3nnsivnaueli
Usgansnmita ledeyaiisiurunudnuarios (fesnin 100) Ao F5nsidnauslidinugnioaiisumivie
Annegneiifuddynieadnisedu 05
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war 7 939 warldlusunsu Weka Tunmsmeaanugnsissagimuanisasadeusuuluiilu 10 ngu nansi3eudisy
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M15°99 4 nansiSeuiiisuAaiivvesrugndewesisnsiutaweiuisauliindulauasitiudetieieg

9429 3 429 5 9429 7

yadaya K-GA Decision Naive Decision Naive Decision Naive

Tree Bayes Tree Bayes Tree Bayes
1. Indian Liver Patient | 65.30% 65.93% | 66.91% 65.68% | 68.87% | 64.32% 65.52%
2. Breast Cancer 97.22% 93.31% 94.19% 91.19% 94.19% 91.19% 94.36%
3. lonosphere 87.46% | 89.14% | 77.14% 87.14% 88.57% 87.71% | 90.57%
4. LSVT 70.79% 73.01% | 73.81% | 76.98% | 67.46% 71.42% 69.04%
5. Madelon 58.25% | 55.50% 57.16% 56.66% 53.16% 56.33% 57.00%
6. SECOM 93.07% | 87.93% 89.72% 85.83% 88.32% 86.02% 88.96%
7. Ad 94.72% 96.88% | 96.37% 96.43% | 96.52% | 96.49% 96.40%
8. DLBCL 86.35% 68.08% 95.74% 70.21% | 97.87% | 85.10% 95.74%
9. Lung Cancer 94.65% 91.16% | 95.02% | 93.92% | 95.02% | 93.92% 92.81%
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