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Yung-Seop Lee?)
Abstract

Decision tree methods is the one of data mining techniques. Classification trees are
used to predict a class label. When a tree grows, the conventional splitting criteria
use the weighted average of the left and the right child nodes for measuring the node
impurity. In this paper, new splitting criteria for classification trees are proposed
which improve the interpretablity of trees comparing to the conventional methods.

The criteria search only for interesting subsets of the data, as opposed to modeling
all of the data equally well. As a result, the tree is very unbalanced but extremely
interpretable.
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Aol ZAolt W eEEe ERULE weusd AFS A ¥ BRAE sPuse ¥
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Zt AAINA BHEFE AAdE 71FL EsE(measure of impurity)ell &84 ZA A} =
AN =g E¢ESY Aueto Bk zolE vlusy AAs =M, AEAJ] &F 7
(conventional splitting criteria)& L 2% X9 A4t o FAX] 8§ 1
g Toll onx=o EFE9Y ol 7MY Bo] e EHRIFE v B

)=}

Doy FF oAAE Bl ¢ B2 A% Jth &, A4S
NA FE3tm HdEo] e HFEITE e 5B g
RE AHE AU F(interpretable trees)gtx gt} o]l gt UEFx
AME FHaAe 44 2 /M rulesEA FTIH7] d &0l olF A Y FEoH EF 3
AaAgdE 28 23 UE ZEd AR 438 Aot & AdAe WHEE Aud
W37 glo] o8 F Fxe|A Blx3io)
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we) 2nA W B Eel AQd EHWHel 9 @Rl

P, Ple 9% AAwcoMe AR 03 19 vl&, Pg’, Pp'e 2% A=A 7

Ao Bewe YEH QNP olds 2ok (Aeld 9F AAw

(Misclassification rate) : min(Py, P})

=2 od Aoz AAY 9 59 B (majority vote)oll A ==AFE A
sta1, o] W UmA AT HE2A SEFES AT

9) e 23 (Entropy(Information)) : - p} logP? — P} log P}
zolA woMel zt AT FES AgH HEE ¥ W dE=vde GIEE (multi-
nomial distribution)el A E; [ min[ — log likelihood /Ny 113 Z2th.
o] 2AH T C45(Quinlan, 1993)9} S-Plus(Statsci, 1995)0l] A A}-&-gtt}.

3) A1 #A4(The Gini index) : PP}
o] A& CART(Breiman et al., 1984)°A A dd RAS= oWyt 03 1Y o FT AT 2
2FH(mean square error)$} #t}h &

MSEL =E (Y — PL)Z PLPL
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1) P,min(P}, P}) + Prmin(PY, P})

2) P, (—PlogP? — PllogP}) + Pp( — Pllog P} — Pllog PY)

3y P,P)P!+ PPlP}

A7)l P, P olnl:Eold 9%, 98%e] AAxc=g ¥R BBAEY FUHEH
PL + PR = IO]E}‘.

Al A % CART(Breiman et al, 1984, p32)ollAq E+x 2AE59 HAE AHd =
e 2% et & 4 w=oAM Alg "lgo] & o FHdoly, o3& s} Aews JhE
W(EFe=d o) &V\%k" Zhxek 28lal gi Aol o] FdA QLEFE 3 FAHAEE
Breiman et al.(1984, p96)ol Al A A 8tAE0] Ploju Piol 0otk 1o 747k 7 %o 2uE &
A7t 52 £

o 2 I
oo

ARHOZ AT F bt £FTFE $PE 2T BRYFE o HzdA Fed, o
BRES S a5le AB4 e old¥ 3¢ 583 dusE FFol ol vA
A4=Ee] o RFES okl AN WRel e BFF5EH F Aolst gk ol ol
W2o] 22 (concave)#+ AERIAY A AFE A§AT F od == SF AFe g
o] 0ot} 1ol 7A7he WM(2F=Ed o) HYYuct o el BEEs Bl HRRol o F
245dE 2 A7k gley ohAlF(multi-class)®] WEAFA ASE e Folh o
(Breiman, 1996). AW A5¢] Z$E F Ax=gel 277t Aot g AgE HEZHoA @
= Aqrsg 5l BSE S ATl Yk W, dE2I FolE FJEZW F 2
Aege 2707 FPHo2 BRI dvh Qu¥oz ogRHY AvE AY A4 o
ATEFY A9E A=A/ o Fohy LA U

B =R urgH4st o8 (two class)¥ Wlwt nE 3t AT dF3P5], B =
2o 2o eAAFY @8(P’ 2= PHe 9By 22% A= B o 1A &3, &
A e =EdA ol AAY E FEIFS e Aotk E E FAE F x= F AT
(Ex AF0)9 #Bke] ofF &2 £ & AT APS 2+ Aol . d8 &9, 24 A4 #
2ol4 AAbgel ¥ AW B oo H3st Be YIS JEY @ e 23 NS 9 A5
& e BRIIENE Adstug drt

51. &45E 7IFo=2 3 B FY(One-sided purity)

UguS ARO E£E Dol FEglel shtel £4% mE=E e & Wy i T o, 95
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3 eE%e] AFFT F A ok B BFBS ASHEL

critig = min(P}, P}, P2, P})

kA
i

C?’ifLRz mm(PfPLl,PEPé)
CVitLR= maX(PE,Pll,, P'}g, PI%)
9o A JlEde we A%RE AAed dderd 3 wAsk T Aseld min(PY, P2

Fol8), A WAL Al WAdME Pp P} % 3ust Hdolw o}

1
Sue Haolzl WEolth A WAl FEWel #4WUS e o oldsy] 4n FuHol

52. FAxxE2 HEE 7]|FoZ 3 BF5 W (One-sided extremes)

BAgE AFe] lolgtn o9, L(¥F A4 x=E2)d RLEF AH=E)TANA AF1e «F

critp = max (P}, Pg)

critip = min( P, PY)

ole} o] A rIEWe osle] RE b5 ERWSF 2 EAAHANA JEHS 7+ O
7Hd AL HETE A o=t ZH Zolrt el UE @S 1 QANAMY EFESF
2 Aech AN AdY NEWE AALE F 24P ) ooz BAo] YN T e
o] 3k : 5 o

AP Lol FHASHUC Irvine)o) U= dHolg AHAL(http// www.ics.uci.edu/ mlearn/
MLRepository.htmlD el 4] v} o2zt At Fof ARE 7FA 1 vlu FAs A} gk o] 2}
BE 214 o)At ImtE o4 7688 S iAo 5o Ynd oREE wieHaw 1 gdny
of 4&& mlE Rolgtm AZAEH= 8/ SHAFE 2SI 768%W F 268Ho] T (WS
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AT DA, A (1S

s West wrgusel g 4

- PRGN : A 3%
o}

- PLASMA : &%
“BP : 8%7] "HAA ¥3H) (mmHg)
- THICK @ #F2 F7(mm)

INSULIN : 2l 3
-BODY @ £7AE 714 AFez v 3(bmi)
- PEDIGREE : Bx4 dE&E3A(HFHAA a9

- AGE : 4o
- RESPONSE : #FgRS(Fxold 1, o}yHA 0)

2 #BEAA FE TEAGS 5%¢ B2 my Asigoen AFEHT
| & 7FR A7) (pruning)= A ¥gth el oM pE AF 0
o gzE =T A7)(%)o)t}.

6.1. CART(N,P)P} + NRP3P} ) (<2® 6.1>) - QukAQl wuw

6RAZIA W FEAA YFErzE st vk /b3 29T WsE PLASMARA R 44
734 238t 5oy YEY I o2 BODY(3¥), PEDIGREE(W) &olv HAA
ogE & R fle Uy FxolY Ayl oyt

=}

2. 4 EE J]F02 & B 5'M(One-sided purity, min( P, P}, P2, PL)) (<19 6.2>)
EFEe 4T FRoly AAZH FHE AsH L
Eo] A&HA BT A 9&Zo02 sEA AF1e
tt. BODY S} PLASMAZY 49 @A A, AGE$t PEDIGREEZ} &
= WSEong

o5
323

fu

lo K

129 A 72 W& 7te of
7o) upzt AF0o RE
FEo] HHEHo7 Ei

2
] SAANM JHE go]

6.3. A A= AF0) 274 (One-sided high class 0, max (P}, PY)) (<1¥6.3>)

BTy HA YF ?&OM TZE ofF ASY. AlIF04 HlE&o] ¥ =W 2V g F
Z Y7t LEFS EFYolth. BODYS PLASMAZF zZtzb vtEd oz w3a8S Ao7|HA
| o] & WUL

A0 Hl&o] L ¥ Jzﬂ’% s Wrka Ao &, BERed
% 9& 2 (monotone dependence) BAE 7HA3 YSS & F AU
A5HUA AHst Ao

£ of, PLASMAZ} 7} 98 3+ ¥Foll 1 v 22 BODY?)
2E o}F 4FHo|T
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gA dEFIPgE YukHA BF ZIEH o YR FRE #FHUAN HAAHozE F FE
7 glon Farn Eoh gy v 93t FEAES 2z gAY AR A8 FE
g ¢ux & gE oAk Frt de A7 Ak ojeh v, B =& A Atd HHE BT Y
A Ui FZ2E 7EAAR oA wie] 23z ¢ Agge] i It dIe FEIEES
71 o w25 223t gydelt), A7t ek W vle] tha ol Ay {8 ¢
Fd FEL ol

27t dte 540 met g SHES AHEst o2 B A A 2y S e A
o] ] FATe 25U L ZA¢dd u B =FdA aotd Wi wo gaxzoelg & 4 Ju
gdoze 8H oAAAHUF (Regression Trees)o| = ol 9} H|5:3 WS L3l Bot FHE Y3
A Abg-t At stk
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misclass. error = 0.21 (162/768)

P=0650.35, sz=100.0%
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[+]
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1 1

[+] o

1 o 1
L0.36:064, s2- 7.090.63:0. 4% 7% 5 PHS CRERLE & olEthaza 6.4%

=1 000 QABETHERE2= 7. 0730.27, 2= 65% (=
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P=0.52:0. 1302 AWMIs2= 4.9%

Q

0
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[o]
L84

¥ (CART)

Pima Data: one-sided purity misclass. error = 0.21 {163/768)

P=0 650.35, 52=1000%
V=21 B

p=0.63:037, 52= 944%
PLAS

A <7
o
) 0 2w 39% =0.60:0.40, 2= 84.5%
p=0.25:0.05, Z=CFERLT - P PLAAS‘{ﬂ Far
p=0580 47, sz= 79 9%
PLASI 99.3
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BADY<31 PEDIGHEE<02
1 1
7 0. - 35,
p‘°“’mﬁ go'SWszomomnmu- 4.8%
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e
P=0.92:0 PROTEOFEI- 0TIk 2= 6.4%

=

[+]
p=0510 44, 2= 30.5%

PEDIGREE<0.73
1

pa‘ﬁzogdégg' 243% 1o o5:075, 5= 5.2%

1
 52= 19'; ;Qcms Pz &2- 61%

Q
p=0.76:0.24, s2= 4.3%

3}
P=0.71 0D L0540~ 14.6%

B3Z ™ (One-Sided Purity)
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Pima Data: one-sided high class 0 misclass. error = 0.24 (183/768)

p=0.65:0.35, 52=100.0%
BODY<71.8

o}
Pl 000 P04 CPENB DTN z= 4.4%

2= 9.2% p=0440.96 == 48.4%
B<c0.38 PLASMA<114

P=0. 30 3047 Iz~ 18.6%

<29 63> #HAYE AF0) EFH (One-Sided High Class 0)



