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A Efficient Rule Extraction Method Using Hidden Unit

Clarification in Trained Neural Network

Hurn—joo Lee" - Hyeoncheol Kim'"

ABSTRACT

Recently artificial neural networks have shown excellent performance in various fields. However,
there is a problem that it is difficult for a person to understand what is the knowledge that
artificial neural network trained. One of the methods to solve these problems is an algorithm for
extracting rules from trained neural network. In this paper, we extracted rules from artificial neural
networks using ordered-attribute search(OAS) algorithm, which is one of the methods of extracting
rules, and analyzed result to improve extracted rules. As a result, we have found that the
distribution of output values of the hidden layer unit affects the accuracy of rules extracted by
using OAS algorithm, and it is suggested that efficient rules can be extracted by binarizing hidden

layer output values using hidden unit clarification.

Keywords : Artificial Neural Network, Rule Extraction, Hidden Unit Clarification
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If (petal-length <= 2.7) and (petal-width <= 0.7) then setosa 1.000

If (sepal-length <= 54) and not (2.7 < petal-length <= 5) and (petal-width <= 0.7) then setosa 1.000

If not (6.3 < sepal-length) and not (2.7 < petal-length <= 5) and (petal-width <= 0.7) then setosa 1.000

If not (2.7 < petal-length <= 5) and not (5 < petal-length) and (petal-width <= 0.7) then setosa 1.000

If (2.7 < petal-length <= 5) and (0.7 < petal-width <= 1.6) then versicolor 0.979

If (2.7 < petal-length <= 5) and not (petal-width <= 0.7) and not (1.6 < petal-length) then versicolor 0.979
If not (sepal-length <= 5.4) and (2.7 < petal-length <= 5) and not (petal-width <= 0.7) then versicolor 0.843
If not (petal-length <= 2.7) and not (5 < petal-length) and (0.7 < petal-width <= 1.6) then versicolor 0.979
If (5 < petal-length) and (1.6 < petal-length) then virginica 1.000

If (sepal-width <= 2.8) and (1.6 < petal-length) then virginica 1.000

If not (petal-length <= 2.7) and not (2.7 < petal-length <= 5) and (1.6 < petal-length) then virginica 1.000
If not (3.1 < sepal-width) and not (2.7 < petal-length <= 5) and (1.6 < petal-length) then virginica 1.000

then versicolor 1.00

o] H%E wEE, vE A Ay it 9 A dEFslE dHeolHEoe AF ANAES
S T 2 AdE Hd 829179 FF o S w &Y Fo FHFS WolE A <%
FEHNeH, FEHE AR 09679 HIEE 4> 2o Avs 48 5 g
LERY AT
<E 4 A} 2% FHA APshe
clolele] 24 = Zaizt
02t Node 1 Node 2 Node 3 Node 4
0.103 0.423 0.539 0.485
= 0.059 0.295 0.692 0.538
z o1 0.128 0.340 0.674 0.317
0.05 0.229 0.785 0.421
_ 0.05 0.229 0.785 0.421
0.05 0.229 0.785 0.421
0 g 0.05 0.229 0.785 0.421
nheigbchelbeigs 0.069 0.310 0.691 0.458
e 0.069 0.310 0.691 0.458
A 0.05 0.229 0.785 0.421
B B » <E 4> ZHFE 4 0370700 sieks d@
GE 3>l #71E PHE OAS SEES ) mo) == A9 o = 99tk
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3 Ay T d¥olth 99 AnE F 49 MAT BB = 100069 T = Abwwghe}
Wors Zrolry] fld FEH FHES ATt
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