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ABSTRACT

In this paper, to propose a classifier based on supervised learning, three types of fuzzy membership functions that
determine the membership of each feature of classification data are proposed. In addition, the possibility of improving the
classifier performance was suggested by using the average value calculation method used in the process of deriving the
classification result using the average value of the membership degrees for each feature, not by using a simple arithmetic
average, but by using a weighted average using various weights. To experiment with the proposed methods, three standard
data sets were used: Iris, Ecoli, and Yeast. As a result of the experiment, it was confirmed that evenly excellent
classification performance can be obtained for data sets of different characteristics. It was confirmed that better
classification performance is possible through improvement of fuzzy membership functions and the weighted average
methods.
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Fig. 1 Proposed fuzzy membership function #1
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Fig. 2 Proposed fuzzy membership function #2
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Table. 1 Classification Accuracy for Iris dataset

Table. 3 Classification Accuracy for Yeast dataset

F Vi o ) ® @ ® Avg.
@ 46.67 | 47.14 | 48.82 | 31.25 | 48.75 | 44.53
@ 36.09 | 36.09 | 35.96 | 36.16 | 36.03 | 36.07
©) 40.13 | 40.40 | 39.40 | 36.70 | 39.39 | 39.20

Avg. | 4096 | 41.21 | 4139 | 34.70 | 41.39 | 39.93

oo AF Aol A & 4= hzo] Iris To|E A E]
ot 15714 720l A 2|31 &= (accuracy)+= 96.67%
olm A == 91.33% 2 UEHTE Ecoli o] A
Eof gt 157F2] Z9-ollA= il e (accuracy) =
85.23%0|m 2| & A%t 75.38% 2 LFEFETE wpx|eke.
2 Yeast flo|EJA|Eo] th3t 157}R] Ao A= 2|1
A&k (accuracy )= 48.82%0] XA ATE 31.25% 2
e & 5= Slsich
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Table. 4 Classification Accuracy for Iris dataset by other
classification methods[13]

Iris dataset J48 CART | Bayes Net | Naive Bayes

F Vo ©) ® @ ® Avg.
@ 96.67 | 96.00 | 94.67 | 96.00 | 91.33 | 94.93
&) 94.00 | 94.00 | 93.33 | 94.00 | 93.33 | 93.73
® 96.00 | 96.00 | 96.00 | 9533 | 96.00 | 95.87

Avg. 95.56 | 95.33 | 94.67 | 95.11 | 93.55 | 94.84

Accuracy 96.0 95.3 92.7 96.0

= WA gl A8 2 Hlo]El A= Eeoli tf
o] Aot} Ecoli tlole] =S o]ga}o] 15717]
Aol thate] At ATk ¥ 29} 2.

Table. 2 Classification Accuracy for Ecoli dataset

Table. 5 Classification Accuracy for Ecoli dataset by
other classification methods[14]

Ecoli SVM Naive | Decision | 1-layer | 3-layer
dataset Bayes Tree NN NN
Accuracy | 72.1 76.0 81.4 76.0 91.2

Table. 6 Classification Accuracy for Yeast dataset by
other classification methods[15]

Yeast
dataset

BayesN

k-NN
et

SVM C4,5 Ripper

Y ol o || @ 6 |as
@ 84.92 | 85.23 | 85.23 | 82.46 | 85.23 84.61
@ 7538 | 75.38 | 75.38 | 7538 | 75.38 | 75.38
® 80.00 | 80.31 | 81.54 | 78.46 | 80.92 80.25

Avg. 80.10 | 80.31 | 80.72 | 78.77 | 80.51 80.08

Accuracy 51.0 511 42.8 46.3 45.0
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