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Naive Bayesian Decision Tree Algorithm Combining SMOTE and Filter-Wrapper and It’s Application
XU Zhao-zhao' LI Ching-hwa' CHEN Tong-lin' LEE Shin-jye'**
(School of Software, Yunnan University, Kunming 650091, China)’
(Key Laboratory in Software Engineering of Yunan Province, Kunming 650091, China)?
Abstract How to efficiently and accurately dig out the medical data generated by the Internet-based wisdom medical
system with “Industrial 4. 0” is still a very serious problem. However,the medical data is often high-dimensional, unba-
lanced and noisy,so this paper proposed a new data processing method combining SMOTE method with Filter-Wrapper
feature selection algorithm to support clinical decision-making. In particular, the proposed method not only overcomes
the situation of bad prediction result of the independent assumptions in the practical attribute application of Naive
Bayesian, but also avoids over-fitting problem caused by constructing the model of C4.5 decision tree. What’s more,
when the proposed algorithm is applied to ECG clinical decision-making,good results can be obtained.

Keywords Data balance, Wrapper feature selection, Naive Bayesian, Decision tree
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Table 1 Feature description of UCI standard dataset and

ECG dataset

HEE AR RS % Rl 3
Sick 3772 29 2
Splice 3190 61 3
Segment 2310 19 7
Anneal 898 38 5
Vehicle 846 18 4
Soybean 683 35 19
Vote 435 16 2
Sonar 208 60 2
ECG 222594 13 2
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Fig. 1 Performance of algorithm when setting different thresholds
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Table 2 Comparison of MCC of different methods on 8 datasets

MCC/ %
FE Wave
! '_dVL Sick Splice Segment Anneal Soybean Vote Sonar
orm

TR O7 % 69.1 82.7 92.5 94,
SMOTE 7 #% 74.5 88.8 93.4  95.
R XTI % 76.7 90.1 95.5  96.

94.8 90.3 90.8 50.9
95.5 92.6 92.6 65.2
97.2 94.1 94.3 64.9
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Table 3 Comparison of attribute and precision of 3 methods

on 8 datasets

Filter 4% 1F Wrapper 4 4E

, 5 9 % 9 R
HAEE

Attri- Precision  Autri- - Precision  Auri- Precision

bute /% bute /% bute /%

Waveform 40 79.5 10 83.1 14 85.9

Sick 29 98.0 11 98.1 6 98.3

Splice 61 95.3 23 96. 3 20 97.6

Segment 19 95.5 7 96. 2 8 97.4

Anneal 38 98.0 9 98.9 11 98. 6

Soybean 35 91.6 18 94. 4 19 95.3

Vote 16 95.6 5 96. 8 9 98.1

Sonar 60 75.5 4 75.0 8 89.5

i1 3% 3 AT, Filter 7 A 48 95 5055 07 28 /5 10 R AR 1~ B2 4 im
%, HfEm R A% . Wrapper $ fiF % £ 5 1k 0 % 19 $: 1F F
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Table 4 Comparison of different methods and proposed method

CBLRT  00)

HiEE A Precision
PSO-SWCM!28 86. 40
V-CELMC1:2%! 87.88
Waveform EITLE] 85. 80
E S 85.90
TEC! 87.47
IGLB-NB 87.62
Sonar He Baggingl*?) 82. 54
R X k 89. 50
HSICmkl) 96.43
Segment Libsym** 97.10
ES S 97. 40
Boosting C4. 5036 95. 27
Anneal Bagging C4. 50361 93.75
AXF *% 98. 60
CN2[36) 82.70
SVMmkl 97.00

Soybean -

HACRT 89. 80
R X T % 98.10
random l’orestmm 96. 40
Splice BoostC4. 539 95. 70
R X Tk 97. 60

% 4 AT 1) AR SO 3 AR AUHE T 558 $5 H f% D 28 00 g
A gk, 5 0T 7R A9 e 5 B (U IGLB-NB., BoostC4. 5) #H
e A ST Bk TRl RE B ARG B 43 2R R 5 2) 5 HA R 6] 19 O
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Table 5 Accuracy comparison of classification of ECG data between

conventional methods and proposed method

BT %)

R Precision
C4.5 75.8
NB 73.4
NB-C4. 5 75.1
KNN 75.6
Bagging C4.5 75.9
Wrapper-NB-C4. 5 76.2
A X7 % 90. 1
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