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Abstract

In the advance of computer technology, it is possible to keep all the related informations for monitoring

equipments in control and huge amount of real time manufacturing data in a data base. Thus, the statistical

analysis of large data sets with hundreds of thousands observations and hundred of independent variables

whose some of values are missing at many observations is needed even though it is a formidable computational
task. A tree structured approach to classification is capable of screening important independent variables
and their interactions. In a Six Sigma project handling large amount of manufacturing data, one of the goals
is to screen vital few variables among trivial many variables. In this paper we have reviewed and summarized

CART, C4.5 and CHAID algorithms and proposed a simple method of screening vital few variables by selecting

common variables screened by all the three algorithms. Also how to develop a logistics regression model

on a large data set is discussed and illustrated through a large finance data set collected by a credit bureau

for th purpose of predicting the bankruptcy of the company.
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LEX—}%E#— A BHEE 5 e A Py
JA A AV E(Decision Tree)’} vt JAA A G
F(Decision Tree)d] 4 WL YF7x9 A2
WA (Tree-structured approach)¢l 3HEEH(Re-
cursive Partitioning)o|th. &XES)e A5

9] F7Hspace of explanatory variables)o] =
29l #aol 9J&)A Erlri(terminal nodes)Z &
SEth. Evitle] Z@ste A(path)e] L vir]d)
x| ARgHEY TF AH(structure infor—
mation)& A|Fst=d, 4E olF2 e vl )
TE Zol(depth)zt Fo}. RbSHrE HFY W
Z(categorical variable)?] #Fu}F(classification
tree)? 7ol Eutr]el A9 S = viAE A=
AE AW(mode)olth. EFHUF dSA= T
st Aol st 7 AgdLe I AsAl &
g goltd =gt Zol i AHE s4o]
HAoh= FAHe] ok

E2R2 e 2 g3 dagFole

ification- and Regression Tree),

CART(Class—
CHAID(Chi—
squared Automatic Interaction Detection) 18]
C457} Slek. Sl A% R FAAQ B 7
vt} 8] B¢ E(node impurity)E 7 A 4
e Wgoz ezt dohtid, oln Beme
Aolg Jbg AA AFE WL b B BER
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== sl AR T3 (stopping rule)e] ATt AR
2E RS @ 28l &% W, vholo] &3
A7t 9 5 olae W, BeEe] gagol
24g o, 2ol(depth)7t DA % o4 W Fe
o] g9lom SAS E-Minerdl A& o2 A&7}
214 AAe £ = It Briemen $(1984)0] A|A|
g CARTE FAaHE¥e & 4=z Lagdolrh
CARTE vie] E¢k FEZ 2p(1—p) 2 A
" AY A4Gini index)E ARE3IC}E of7)A pe
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AL AFHoE A9HEH) ojn YFFZRE ¥k

st WSS 7 AL aRE HEHeRE FB
HFEe] EFd F71ete, 2 & we B
e BE F Uk A A 2P YAHA A=
A £AE A5 AEZAES A =28 FA
AT Foll 2A2E AR dAH PHE F
dia Addd HdH o TS TR WSSl
2 7AE, 3 WA B2 5 Wl ofsiA

5 PN PR
A L HFES

2
i3
o
K

2 goode 2 A3}
I, B2 W Aol good 0otk APHETES
§5- vl HeET F dH @3 HFER 7
o B4l AHgEE AR g 322317001
HOMY Qs E X2~X1467HA12 9
3t
A AR YT A LA 28 FALAE T3
E Zza#oz2E SAS E-miner, Clementine &
o8] A Z2ae] gled, ¥ =il e SAS
E-miner& o|&3to] FA1skaxt ot

Source.total Data
Partition

Replacement

Regression
OF 1> AAAEQ) Wy A
28 B3Hdata partition) =EdX4 AL A7

(training dataset), B}d4d AtHE(validation data-
set) 23831, AZL A H(test dataset)ES 247
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40%, 30%, 30%= Z2st3th. 123 22X 2H 3 Reductiong A#3te] C4.5 ¢dEFS Adg.
AxAe dAH Bd(stepwise method)22 14} C4.5 ¢1eFS AdrA ol EFtie ¢4
Q) WeAEE 7] 8] HAl(replacement) = 3% CHAID €3 Agd 23t EELpRe &
TE 53 AEAE d5Y dYury A 4 # AbabA gk, W4 X229 Q1AIgke] 164.467% 228.64
o] FgeR, adx HFY W Af Hg 2 AR E]'tza & g ot A4 2HA AAE
o2 74z o gs giX Gt |, JAEAUYTE YA Aol oA ANA AT AFES ME
o] 83t MFAEE e Afole AS5A UA & 8] B} CART, C4.5, CHAID ¢xel&g 7tz A
AE AAA geth ot A AFE AEE <E DF 2ok &
& CHAID €28|&& Treed] Basic TabolA grlEes JdHEX e AT, dyHo] Hojd
Chi-squared testg& AdEgo=z=A AP &+ & FH HLES FUE7] il A HAR BEEE
b, Y59 3718 2Ase 988 e fdsE xEo] Zzte] EFUFAA A9 2718 HTES
02 & default@l 0.28 Ft}. CHAID ¥38& AE371E Adgrh. 9o Wg F X137 X21
3 A3 dojxl EFUFE <28 2> FoIF F A9 Wae MY A FElEHe =ECA View
o] WS4 X22, X14, X1430] AEE YY), competing split& E83t Yo= Ak¢) 299 3
202 Tree?| Basic TabolA Gini Reduc- 9 W dgEd. 19 ¥MEE EFUREE A
tionS A #1383} Advanced TabolAl Model Assess— ZEleter oiv] ARRHAT. ZF W ERd Hl

ment MeasureZ Total Leaf Impurity(Gini index)
Agste] CART €1ES Adqggrt. o o
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Gini Al o] Haol HEF UF 725 24
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ZF 0.05904 228 3AEA TdAA o
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X25, X37, X59 X68, X101, X104, X116, X120,
X126, X143¢] W47} Aegd,

71 [

g

T BS. 0% S0.2
0 11.0¢ 9.8
1 11477 872
a 1414 94
Total 12891 966
E:Tﬁ_'a_l?m
1 Bi.2%  B4.6 i G1.68  92.3
] 8.6 16.4 0 8.43 7.7
i 2613 158 1 8a654 673
o] 504 39, 0 ) Sk
Total 3217 237 Total 9674 723
SN |
oo | SRRl
i B5.1%  Bb.4 i £5.2 4.3
0 14.9% 13.6 0 30,68 25.7
1 2075 157 1 538 a1
0 364 24 0 240 14
Total 2439 1521 Tota. ! 798 55
LN | = 05]
7 4479% 4 7438 76.4
0 55.1% 40.69 . 0 25.79% 23.6
1 61 alfii 477 36
0 75 2l | 0 165 11
Total 136 & b Total 642 48
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¥ 1> CHAID, CART, C4.5 &23& & H 83 Hdg W
X7 X13 X14 X21 X22 X45 X52 X55 X143
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CART 0 0 0 0 0 0 0 0
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<E 2> A 289 ASE B

Root ASE(training) Root ASE(validation) Root ASE(test)

Simple 0.311 0.296 0.297
Interaction 0.309 0.296 0.295
Logistic2 0.308 0.296 0.293

<E 3> A Z¥e] oEFE
Misclassification Rate Misclassification Rate Misclassification Rate
(training) (validation) (test)

Simple 0.111 0.097 0.099
Interaction 0.111 0.100 0.099
Logistic2 0.110 0.100 0.099

<E 4> B BEF7IE% 02 Jdsad
nes)za 71tl=4l(training) | 7] &4 (validation) 71 EA (test)

Simple 0.111 0.739 0.777 0.765
Interaction 0.104 0.718 0.744 0.745
Logistic2 0.098 0.771 0.764 0.745
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ARl vgolth. wpetA, of gt TE R 58
ol & AR wddtt HFE AR(test da-
taset)ol] thalA 370 2& o] Lift Charte} A<l
Ago A Fe BFUFE FolA 71 Lift Chart
7} £A4 JeElE CART 25459 Lift Chart &
v @3] B2k 370 REEY Lift Chart FAME oL
AL EHE ¥t RYPo| AvtHow oUs}
A deRtA R A9 4% 7HAlE CARTl 9 A
Hol A4S 1% 4 Yok

- N w I
oMU WLI AW,
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1 11 21 31 41 51 61 71 81 9
—&— CART
e jritEraction

s S M PlE
—o— logistic2

<% 4> #47e] B i3 Lift Chart

4, 8 <
A A8 DEFY AR E o] 3}o], 2
A B@Ae, Z1QAY FE ¥ 3t gL =
R @l A% Fr A AAY WEsoY
AT g WSEe Adsla, AEd AFES ¥
galel, ozl 54 @ye) B4 FsHL A
S AL wWrh Bk & AN B2 SAA

S FEEk 7IdEHE A4 E d(trivial many)
o] MiaE FoA AFHoE JFAE FE YA
AP(vital few)e] HFES A= Ao}, ;A
A ag WFE Al 2rE8 e shue(Y
AH4Q1 M) EFUTY & %}E%%_ Eh"_a]"?l
CART, CHAID®} C4.5%
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sl WS4E 7Y WAL EHE ’:ﬂ%’“o
FH HEEY BFd FIlste, A 2E 3HEY
o] GAH Wyl oA ZAE interaction ¥
o] 7)th&A3} Lift Charte] #HEA Aets ot

31 E 3
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