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Combined Learning Method of Decision Tree and ADF GP
by Object Oriented Approach

Ayahiko NiimiEiichiro Tazak}
Department of Control & Systems Engineering, Toin University of Yokofhma

Abstract: There are many approaches for classification system learning. Genetic Programming ( one of the
approaches ) can change trees dynamically, but its learning speed is slow. Decision Tree methods using C4.5
construct trees quickly, but the network may not classify correctly when the training data containes noise. For
such problems, we proposed an object oriented approach, and a learning method that combines Decision Tree
making method ( C4.5 ) and Genetic Programming. To verify the validity of the proposed method, we
developed a medical diagnostic system for the occurrence of hypertension, and compared the proposed

method with prior methods.

Keywords: object oriented, genetic programming, decision tree, medical diagnostic system

1. 0000
000000000000000000000
0000000000000000000000
0000000000000000000000
000000000000000O0000000
000000000000000O0000000
0000000000000000000000
0000000000000000000000
000000000000000O0000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
00

0000000000000 00000000
000000000000 00000000000
000000000000000O0000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000
0000000000000 O0O0O0O0000
C4500000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0ooo

000000000000 000000000
0000000000000000000000
0 Mopopoooooooo0oO000oO0O00OoOOn
000000 oDoooooooo @R poooooo
oooooo

2. Dooooooooooo B

goooooooooooocgoooggooo
gopoogoopoooouoooouooooguoood
gooogoopooooooooooooguooad
gopoogoopoooouoooouooooguoood
gopooogooooooouoooog 10000
cAs500000000D0O0C000o0oOocogon
gopoogopooooooooouoooguoood
gopoooopoooooooooguooogood
gooogoopooooooooooooguooad
gopooooogono

21c4s50000000
cas500000000000000DO00O0
H0ooooooo
Quboooobooogobooon

3. UboOoooooonDo

0000000000 (Genetic Programming:GP)

ooooooOoOooooOooboooOouooooOg
ooopboooO0ooooooooooopoooo
(Genetic Algorithm:GA) D 0 00000 OOD0OOO
oo0odoO0 GADOOoOooboooooooo
ooooboOooo0ooooOoobooooooboooo
oOoooooOoOoooooooboobooo

31GPOD0O0ODOODO
GpOUOOOOO0OOLOOO0ODLOODbOODDOn
noooooboooboooboobooobooo
gbooboboooboobooboo
Q000d0poooooooogooooooo
goooobooboboooboobooonboo



0180000000000018th JICMIL NOV.,1998]

(fitness valuepn 0 O O O
Jyooooooooooooooooooa
a)d 0O (reproducton] 00O O0O0OOOOOO
b)D OO0 (mutatond 00 O00D0O0O00O0OO

ooo
c)dnO (crossoven)D OO OOODOODODOODOO

o
HAO00 00000000 OOO00ODOoOoo

o0ooooOoooooOoOopoogooo

o000 20000

32000000 M
gooGePOODOODODOOOOOODOO
goobobbooooobobboooobbooon
gooobobbdoooouobobobbooooooo
gooobobbooooooobobbouoooooo
gooobobboooooobobobooooooo
gooobobboooooobobobooooooo
O 0O O (Automatically Defined Function:ADE) O O O
doodoooGePOO0O0oOOonDoonooooon
0000o0oooOoooOoADFODOODOOO
ogobobboogooobobooooobobooo
gogoobboooooboboood

4, ODOO0O0OOOOO

O0000O000 (objectorientedd 00000
gdoooOoOoOoOoOoOoOOOoOOoOoOOOODoOoOoOO
gooO0oOoOoOoOoOoOoOoOoOoOOoOOoOoOoOoOoOoOO
gdoooOoOoOoOoOoOoOOOoOOoOoOOOODoOoOoOO
gdo0o0oOoOoOoOoOoOoOOOoOoODOOODOoOoOO
gdoooOoOoOoOoOoOoOOOoOoOODOoODODOoOOD
gdo0oOoOoOoOoOoOoOOoOOoOoOoODOOODOoOoOO
gdoooOoOoOoOoOoOoOOOoOOoOoOOOODoOoOoOO
oooooo

5. oo cePpiObuogoboooonon
gooobooobooobgoobgooboo
gbooobobooboobooboboobgon
OooOoooOoOoooboOoobobooooePoOOO
gbooboobgoobobooobooooboon
gbooboobgooboobobooobooon
googoooooboobog
Oo0O00ooooOoOobooogooobo 20000
gbooboobgoobooboobooooboon
gbooboobgoobobooobooooboon
o0oOoDOoopogooc4s00ooooooon
goGPOCOOOODOOOOODOOUOODOOO
coooGepPOO0ODOOOOODOOOODODOO
gbooboobgoobooboobooooboon
gooobooobooog

6. DOO0OOOOOOODOOOOOOO
gbooboobooboobobooboo
gboobooboobobooboobooooboon
gboooboobgooboobooooboboon
Oo0oOoooOooOoooOoobo ggooooag
gbooboobgoobobooobooooboon
CoOoooooooilofopoooooooogg
OoOoooQoO 1ooogoooogooopooo

gboobobooobooboePOOObDOnOO
gboobobooom™mobiooo

gbob0 ePpOlDbOObOODOODOODOOO
gbooboobobbobooboobooon
gbooboobobbobooboobooon
gboobobooobePObbOObDOODOOO
gboobooboobgooboobgoobon
gbooboobobboboobooobooon
gbooboobobbobooboobooon
gpoooboooogn

ooocGePOOODODOO

£ 500

MR 0.1

RXHEE 0.8

L REE 0.1

BIRF K F—F A2 FHR

B/ —F IFLTH, IFEQ, *, /, +, -,
ADF0, ADF1

i/ — K FO0~F14,R,P,N

T — 2 FEAE(100), R FEAE(100)

TAMNT—2% 1024

IFLTHIFEQD O OOOO (0 ),000 (3)
ADFO,ADFIDADFOO0OO0O0OOODOOOOOO
FOOO F14000000
ROODODOOOOOOODODOO

PNOOO (P),OOO (N)

gbobooooooboooboboooo

IS J—F | %m
F—p |F—» % | R
C4.5 98.5% 77.1% 29 -
D%
ADF-GP | 75.0% 66.9% 148 14328
XA
C4.5+ 96.0% 81.49% 17 41
ADF-GP
7. 0000

gboooboobooboobooboonbo
gbooboobobbobooboobooon
uobOobooooboboooabc4sto GPO
gboobooobobboboobooobooon
gbooboboooboobooboo

gboogoboooboooboobooboobo
gboobooobobbobooboobooon
gbooboobobbobooboobooon
goooo

gogo

[1] A. Banerjee, R. Greiner(ed.), et. al.:Initializing Neural Networks
Using Decision Trees:Computational Learning Theory and
Natural Learning Systems,pp.3-15

[2 D000 00000000000 OO0O0ODOOOODOO
000000000000 0oo0o0ooO0O0 014000
00oo0ooooOooooO ,pp31-34

[38] JJR. QuinanJ OO O0OOO,AI00000000 :000
ooooo L1995

[4] J. R. Koza, K. E. Kinner(ed.), et. al:Scalable Learning in Genetic
Programming Using Automatic Function Definition:Advances in
Genetic Programming,pp99-117



