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[194.4] CHAID &are]Fel o3t ‘fdaAn g e’e] o Abdgupi

HIMHIASY

Node 0O
Mean 804245.6414
Std. Dev.  2717835.0542
n 5000
% 100.00
Predicted 804245.6414
\ =]

AP HARYE DR
Adj. P~value=0.0013, F=10.3703, df=1,4998

\
(‘) 1
Node 1 Node 2
Mean 760108.3831 Mean 1150703.58%4
Std. Dev. 2672516.0838 Std. Dev. 3030619.8504
n 4435 n 565
% 83.70 % 11.30
Predicted 760108.3831 Predicted  1150703.5894
\ =
DMAHY
Adj. P-value=0.00 4‘ F=8.5724, df=1,4433
\ |
‘\ !
Node 3 Node 4
Mean 867280.3278 Mean 631512.6815
Std. Dev. 2925217.7516 Std. Dev. 2327678.0364
n 2419 n 2016
% 48.38 % 40.32
Predicted 867280.3278 Predicted 631512.6815
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[2945] CART &arg] gl o3 ‘daAuaa o] oard gy

fa=gala=sl

Node O

Mean 66414
Std. Oev.  27178B0642
n 500

% 10000
Predcted 802466414

\ [
ZRHESHNHIERS
Imwenem=1‘&917mm
\ |
( 1

Nocke 1 Nock 2
Mean 701833 Mean 1150703534
Std. Cev. 67516088 Std. Cev.  3BBI9EBHM
n 435 n 55
% 870 % 1130
Predicted  78010B33! Predicted 1150703534
\ [ [ [
JRHORATY JPHA
|mwerrent=1fQZ4E(PZ(B135< Irm*c»/errmt:‘saa Hr15537%
\ | | |
1 ‘» F %
Noce 3 Nocke 4 Nock 5 Nock 6
Mean 867280378 Mean 6315126315 Mean 10730634416 Mean 123036258
Std. Cev.  ZPP17.7516 Std. Cev. 237678034 Std. Cev.  X3H/REH Std. Cev. 3144106006
n 2419 n 216 n 38 n 7
% 83 % 02 % 6.16 % 514
Predcted 867280378 Predcted 6315126815 Predicted 10720684416 Predicted 123636298

2ol A B AN 20 &4 E CHAIDSH CART o

TOo2 AMEAURE [1946]7 [1H4.7]3 o] A Th
CHAID € xg]F9 ArZAUY-E= Ay H 1d U A=adAa
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CHAID 18 &3% 4 JAAA Y5 7Hxloh
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[194.6] CHAID &g Zel 9

3

o

Z21EHUPI=RIRSR

Ad. P-value=0.0000, O‘ﬂisquare=64.5133, df=t

\
ﬁ
Node 1 Node 2
Category % n Category % n
0 81.58 3449 L) 891 53
"1 1842 779 " 31.09 240
Total (84.50) 4228 Total (1544) 772
ZRHESHLHUERS
Ad. P-value=0.0000, Chi-square=36.9286, df=1
|
C 1\
Node 3 Node 4
Categoy % n Category % n
m0 289 06 "0 7160 33
"1 1711 639 L 2840 140
Total (74.70) 3713 Total 98) 433

P EUHSR0IBRP
Adj. P-value=0.0000, Chi-square=21.62%4, df=

Z2TEUHESIRS

Adj. P-value=0.0161, C‘hisquare=5.7912, df=

\ |
0-8C 1 C‘ 1‘

Node 5 Node 6 Node 7 Node 8
Categoy % n Categoy % n Category % n Category % n
0] 872 665 0 81.48 2451 0 %6 66 0 7416 287
| nB8 & 1 1852 557 1 3174 40 1 2584 100
Total (1454) 727 Total (60.16) 3008 Total (212 106 Total 774 37
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[Z21247] CART @18 Zd] 93 ‘& FAn] o] 559 oALA

SEAHINIBRS

Node O

Catego % n
"0 7962 3981

1 2038 1019

Z21EUPIESHIRS

Inrprovement=0.0042
\ |
ﬁ 1
Node 1 Node 2
Categoy % n Category % n
10 81.58 3449 L) 6891 532
1 1842 779 " 31.09 240
Total (84.56)41228L Total (1544) 772
ZRNESHAAUERS
Improvement=0.0022
\
?
Node 3 Node 4
Category % n Category % n
"0 8 6 L) 7160 33
"1 1711 639 a1 2840 140
Total (74.70) 3735L Total ‘ 98 433
22 HHEER0IBRF ZMEHUNSSIRS
Inrprovenent=0.0012 Irmrovem‘ant=0.0005
\ | \ |
1‘ 0-8C C 1‘
Node 5 Node 6 Node 7 Node 8
Catego % n Catego % n Catego % n Catego % n
0 81.48 2451 0 872 45 0 6226 66 0 7416 287
1 1852 5657 1 HnxB & 1 3774 40 1 253 100
Total (60.16) 3008 Total (1454 727 Total (2129 106 Total 714 Br
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ABSTRACT

A Study on Multivariate Decision Tree

using Similarity Measures

Ju-hyun Lee
Department of Statistics
The Graduate School

Sungshin Women's University

In many fields, decision trees can be used to classify and predict the responses of
data. There are many tree methods for univariate responses, such as CHAID,
CART and QUSET. Recently, researches based on these methods like Mahalanobis
distance and Generalized Entropy Index for multivariate responses have also been
studied. But these algorithms are limited to be applied to mixed multivariate
responses.

In this thesis, we modify previous multivariate decision trees and suggest new
splitting criterions using Mahalanobis distance and Gower's Similarity coefficient
for any type of mixed responses. To compare the performance of proposed trees,
simulation studies on two new splitting criterions using Mahalanobis distance and
Gower's Similarity coefficient are performed. Finally, an application using the data

of Korean credit card company is illustrated.
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BE - R =219
. 44y v, WF7F °l¥(binary)d Y, 7S, vEEnew]x
A E o] &3 EE7|Ee U RAF
for (j in seq(0.0,1,0.1)){
count=0

for (i in 1:10000){

X<-array (0, c(300,5))
Sigma<-matrix(c(1,0.5,0.5,1),2,2)

for (i in 1:300){

X[i,11<-rbinom(1,1,0.5) #53Hsy x1A34
X[i,2]1<-rbinom(1,1,0.5) #53H$y x244]
ifelse ((XTi,11<1),

(MN<-mvrnorm(1,rep(0,2),Sigma)),(MN<-mvrnorm(1,rep(j,2),Sigma)))

X[i,31<-MNI[1] #9&gZTESHSTAA

X[i,41<-MNI[2]

ifelse ((X[i,41>0),(X[i,51<-1),(X[i,51<-0)) #HFIFESHFTAA
}

cov_g<-cov(X[,c(3,5)]) #¥RXxE=FFA
m_g<-colMeans(X[,c(3,5)]) #H BRx=3F
SS_p<-sum(mahalanobis(X[,c(3,5)],m_g,cov_g)) #H{LEXx=2]SS
#ASHE x1Y W] =37
m_l1<-colMeans(X[X[,11<1,c(3,5)]
m_g1<-colMeans(X[X[,11>0,c(3,5)1)

#SHS x1Y W] SS
SS_1<-sum(mahalanobis(X[X[,11<1,c(3,5)1,m_11,cov_g))
SS_g<-sum(mahalanobis(X[X[,11>0,c(3,5)]1,m_gl,cov_g))

#elSHS x149 o, 2T
a{-SS_p-SS_1-SS_g

#o|SHS: x2Y wo] x=9F
m_12<-colMeans(X[X[,21<1,c(3,5)1)
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m_g2<-colMeans(X[X[,21>0,c(3,5)]1)

#o =W S x29w) SS
SS_12<-sum(mahalanobis(X[XI[,2]1<1,c(3,5)],m_12,cov_g))
SS_g2<-sum(mahalanobis(X[XI[,2]>0,c(3,5)],m_g2,cov_g))

#eSHe x2d o, £
b<{-SS_p-SS_12-SS_g2

#5-2

if (a-b>0) (count=count+1)

}

if (j>2) break

cat(j,":", count/10000, "\n")

2. W3Sy 945y v WHFZE ol¥Fr(binary)d  Y,¢ A%, Gower?
Y 71Eed g 2

for (j in seq(0.0,1,0.1)){

count=0

for (i in 1:10000){

X<-array (0, c(300,5))
Sigma<-matrix(c(1,0.5,0.5,1),2,2)

for (i in 1:300){

X[i,11<-rbinom(1,1,0.5) #53Hsy x1A34
X[i,2]1<-rbinom(1,1,0.5) #53H$ x244]
ifelse ((XTi,11<1),

(MN<-mvrnorm(1,rep(0,2),Sigma)),(MN<-mvrnorm(1,rep(j,2),Sigma)))

X[i,3]1<-MN[1] #9&3FSHSAA

X[i,41<-MNI[2]

ifelse ((X[i,41>0),(X[i,51<-1),(X[i,51<-0)) #HFIZTSHFT A
}

#R LT dissimilarity
DS_p<-sum(daisy (X[,c(3,5)], metric="gower", type=list(asymm=2)))

#01]"‘?3—’.1 x1Y LLlil-/] dissimilarity
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x1_g<-(X[X[,11==1,c(3,5) ]

DS_1<{-sum(daisy(x1_1l, metric="gower", type=list(asymm=2)))
DS_g<-sum/(daisy(x1_g, metric="gower", type=list(asymm=2)))

#el S x1d o, 2T
a<{-DS_p-DS_1-DS_g

#oASHS x29 v]e dissimilarity
x2_1<-(X[XI[,2]1==0,c(3,5)])
x2_g<-(X[XI[,2]==1,c(3,5)]

DS_12<-sum(daisy(x2_1, metric="gower", type=list(asymm=2)))
DS_g2<-sum/(daisy(x2_g, metric="gower", type=list(asymm=2)))

gelZRs x19 ), FASg
b<-DS_p-DS_12-DS_g2

#5-2

if (a-b>0) (count=count+1)

}

if (j>2) break

cat(G, ": ", count/10000,"\n")
}
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