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ID3-GA for the Dependent Attribute Problem

NAOHIRO HONDO,! KEITAROU NARUSE!t and YUKINORI KAKAZU*

ID3 is an algorithm of making decision trees for classification and has a wide use and a
high quality mechanism of concept acquisition. However, it has some features that the clas-
sificational accuracy becomes lower in some data. Especially, if the data have dependence
attributes on semantics, the tendency becomes more conspicuous. In this paper, we propose
a new parameter that shows conceptual weight of attribute, in addition to conventional infor-
mation entropy criterion. The parameter works to make trees with the entropy in ID3. The
optimal parameters are acquired using genetic algorithms in this paper. Experiments show
that proposed ID3 makes it possible to classify the data more carefully. Finally, the nature
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of approach is discussed through several experiments.
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PROCEDUREID3

BEGIN
make tree(current node)
IF freq(C,.S) =0
then label the leaf with the class
ELSE
FOR(i;each attribute)

. NITI .
info, (T) = }:,I—T‘—l x info(T,)
i=1

i o m freq(Cj,S) freq(Cj,S)
info(S) —jg,l 'Sl xlog, IS
gain(X) =info(T)—info, (T)

Selected attribute A = max (gain(k))

FOR (i; eachattribute value of attribute A)
make branchof each i
make tree(next node)
END

1 ID3 7AT) XA
Fig. 1 ID3 algorithm.
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PROCEDURE ID3-GA
BEGIN
initialize population P(t)
FOR(t; trial)
devidetraining data into making - dataand evaluating - data
convert GAstring to importance parameter ;I
FOR(p; population size)
make tree(current node) / *using making - data * /

IF freq(C ,S) =

then label the leaf with the class, and RETURN
ELSE
FOR(i;each attribute)

info, (T) = XIILTIIX info(T, )

k=]
C.,S freq(C ,S
lnfO(S)= 2 eq( J )Xlogz q( ) )
=1 ISl 1Sl

gain(X)=info(T) —info, (T)

modified gain(X) = gain(X) + Ix
p
Selected attribute A =  max ..( gain(k))
FOR (i; eachattribute value of attribute A)
make branch of each i
make tree(next node)
FOR(p; populationsize)
evaluate tree / *using evaluating - data * /
reproduct P(t) from P(t — 1)
mutate P(t)
crossover P(t)
END

2 ID3-GADOTALIT) XL
Fig. 2 ID3-GA algorithm.
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Fig. 3 A diagram of ID3-GA model.
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Table 1 Used parameters in this experiment.

Population size 50
Trial 100
Crossover Rate 0.5
Mutation Rate 0.01
o, 10.0
o P 10.0
Patition rate of training data | 50%

WEWREFEO - BOLEHLHIOL. ILED
WrRGREIE, E£7— 71T AN, @eMLRET
5. %72, 6-Multiplexor FI%HIZ, FEMMTHRMEL S
UT—9ThY, COF— 9B THEBTHRY S
BUT— 0T AL AT

FEOF O KL, TEEE L AOY 4 LT 5,
ERE, F-vE2 298, —HrRERLEKRT S
72ODT—8 (ML= T F—¥), —HARERY
FHETE27—F L LTHVA, LoT, TEHELY
I XIBEDOF -5 I2E>TROLND, 7275, 8
EFETIE, 20ERDDDF— 95 KAL) L ¥
WL DRERERDDDOT— 5 &, X MY > 75
DIODFT—5 L LTELIZ238E4TS. &8, &
ERMEI S BDORITOFHETH L. T/, BERIC
BT A RAMAE (Trial) 2, FHERIZBVT 100
HERTHFLRICRBA LN 720, 72, ac,a, BIF
ERIE, FRICTFRER»S, SHolIcSEwT s
ETHMWEIRIBEB IR0, FhEREXELD
fEIZZRE L 72

BRI, 8EROERLEB2RT.

5.1 MONKS M#&
MONKSFPif# L id, Thrun 2k 25 X h 57— s BT
HD, BRALZTN ) ZLOMEFEF— 5L LT
ILERENTWAEDI®, MONKS ISz # N1 6
OB (A1, A2,..., As} B %5 3 DORIEH O
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AR EIRT.

if (A1 S Az) or (As = O)
class 0 otherwise.

lass 1
.MONKSl{Cass

class 1 if exactly two of the six

eMONKS?2 attributes have their
first value,

class 0 otherwise.
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Table 2 Result of experiment.
Extended
ID3 ID3
MONKS1 Accuracy 81.71% 100.0%
Size of Tree 95.0 39.2
MONKS2 Accuracy 68.75% 69.44%
Size of Tree 170.0 165.2
MONKS3 Accuracy 93.98% 93.97%
Size of Tree 43.0 47.8
Breast Cancer Accuracy 92.66% 92.93%
Size of Tree 88.0 114.1
6-Multiplexor Accuracy 62.63% 94.37%
Size of Tree 27.1 18.4
class 1 if (As =3 and A4 = 1)

eMONKS3 or (As #0 and A; # 3),

class 0 otherwise.
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Table 3 Acquired parameters.
Al Ag Az Ay As Ag
MONKSI1 5.0 5.8 1.4 0.2 3.0 0.8
MONKS2 0.8 3.6 3.4 0.6 3.2 1.8
MONKS3 3.0 5.0 0.4 3.6 6.6 2.6
6-Multiplexor 5.2 6.0 0.4 2.0 1.0 0.4
Ay Ag Ajz Ag Ag Ag Aq Ag Ag
Breast Cancer 1.4 5.0 3.6 3.4 4.0 6.6 4.0 2.6 2.7
. MONKS1 ki3t 8Bmiz MONKS2 Tit, 77 A 1 -
BASIBEORMEHRELTESLT, - TRMM 09 -
ORI LEERIIFAELL V. LT, PL— » 08 -
3 I _—
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R EIRES 2272, MONKS3 X, 77 A 0 : : i L
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