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1. A8

LF ARASHALL 7HA uAE Y AGEH ] GoA4HAM Al=E dlolEuteld 71
L A AA, AR E, AYFRELF F F WS BoblAM 2 F84F T §8
95 g2 Aol olFolxa Uct of o] AIW(ACM)S] HlolEjW|o]2A LA =
A 73] (SIGKDD) 2000d R Ajol] upaw, 2000d dloleulold H A3 oA HEH
o2 B8 vloldrIPosE AT A, AY F2 22 ARY, JAEAT
2, W] 7] /3~ ¥ (bagging/boosting), BB AT, Hlo| ALY, XA, 2XE HH 7]
Atts, ATAAY, FREAY wolnk. 283, delgulely /H3 dueFe A
o glo] A& AAEE L A7A 7t FHe 49% 4 Aok

dl ol ulol g 71§ FF = B F(classification), 37 (estimation), | % (prediction), §A+
% % (affinity grouping), &% 3H(clustering), 7] & (description) EA o2 ¥ 4 Ut
g2 Ao o] 7 £33 YEUE dFY e BRY 459 BAls Y, 949
i FRo|U, AR7Al HolEo]ag) #AlolE AHRE HAE utoly, F§7]H] 1
A NEP7h W AolE, g 2 BF Soll Bo] o] 851 Uk £FE AT 248 AR
Bge 48 Aso $U8 A5 FEste] BYE FEHIH, dilFow 2329 3
ARA, ANGEEA, AFANZ G, HEEL Yol YulAo e ARET EFL EE HS
7l 28" A2E BF 9 25 EM71HE A X o Z(supervised prediction)o] 31 3}
o], 2% gto] A Ao = EF(supervised classfication) 2t = 3oy BHEA, A
Yy e 2 Y HARA, AFANAY, AAGEN 5L AEqEEYoz FRrAT o
of uigll, ZAEA, /AT ALAL AL Z 7Y oI}

2, ol & of g} 71A] upold VMW ES &4 7HEdl k=
of deu, 2719 doleulold AFoAE AFE ARA EF
H712-702) B8 FAA S 29 19 330 HFABGRYE $EIAYY 2
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Fogith BFol2e 444 A de AW IFEREAL A=A, W7 LT # S (Breiman,
1996)2 £48 A5 RAEY REEL Y5, 3 BHo| ool EFA2RNE e
of EEMS7 FUASY ARo] o5 FZRE o BHAY, FL WRY J2usE
73 AY BATE (plural voting) & $od A ZEFE P olth E 38 GFEFDHY
S2 SR AZNE A ERUFARA 3R Elveighted voring)o] o 4 He
28714 5ol 9t}

E 3, dojEute] el glof wiold B A AL 4FE ool HupeTh oo
Blupold tiAARA 7} s 7butol e ol o] 8T HolHE OE B ollg, WL
o #HALZ LA YA FS BHRAT 44 L ES YT Y2 UL EL AHR3)7)
WEol, 4 dH4] Aol 42 e A7t Yok vtold A F}ol A g A o 2 &)
A A of2{ g3 o, Fol Aleld] A AHolv AFNAA HHAZEYY AAo},
ol7} o] AuIE-EA = dtlolEufol g AL (AR A3 do} ok BHE A, 2
AR o] 1A A8xo o RALR P AFEAE YHL T AR TAHI
o2 E A e 2<1, 2000).

a8, oleutol o] B8 FFHATLE AR g2 A4l g BAE FLA72
At @A7LA] Fol A dole Moo e FUFH o JHF BEAY BF. d&gag
Zol gla2 olv] & gelA glov, a8 e Fel Yol FEF FAATL G
v A 31A] 9kth(Hand, 1997). 3 2ol o3 A2 A7t BEE AT EL go| Ay
I gltH(Lim £ 191,2000).

B =oM< AR T EY 712 el CHAID, 2X2€ 3] ARY, o] Fg o]
4% 4z AARY 5 47HA S EREY P LEF LN FAANYANE BRI
ZVER AL, oS HnE T8 FolF G FES 584E HIEAT 2o A
t &2 E MR E 27833, 3WAH = ZA UG AL A5l e 4HE stgod,
SEAIR o] T AZEM S A SAS Al 2g e 7ML g o] tfdte] SAS o] ulol
1 (e-miner) B A 7] 2] 4.0§ AHE3t] AANURAA, 2A2F AARY, WP RY o
4 2EREN FAALE 4B AU} 58 ZBEEIME ol £ RAEEY
of g 47t g FFATE A4S 4R AdE A

2. Y718 98l AHE-8E volejulold R HASFEY W dngFE

ol ERAME BRASEYRAE A STAEL Lim(2000)01 4 WA e The
1§ A HAT

CHAID : ;

WEAE Z2 MNEHE7 AHEE HFY d5d57 BFE 959 Kass(1980) o <
3 AGA AAFAUYFEY R, $E/ee s YFH(RE +4Y) x| g @
ol A& (FEXE) B3 FAZ HAEE7 4D A2 p gl wet FA} AAFY
o2& FolF g upo st E2lE AW o ol HFEL el YAU, YA
#(threshold) p ofl 28l dAHA}. 71X A 7] FH o2 Fol YYALES] Y Eof Ui
pRES VB F3, 4 p 3L 7MW YYAST B He R AEYHY, o] p ghe] 94
sET 2e B AAuid s 440 ‘

o 7



Hlo]ejuto]d 7] Y ol A A PE S Y]

Logtst:cRegmsswn

22 FEEAE vy Agrest:(1990)7} AL g2 E}*JEHE%E A&
sgov, dedgoz GAE YE A4 3D AAAT o, by, by, oo, b O
£8 AFFEALL O-F AT 2o :

py=1|z1,22,---,2p) = exp(a+brzy + -+ bpzp) /[ +exp(a+ byzy + - + bpzy)] ©]
PA AL AEZEL 034 140l 9] Zhe 7]-11 ng FAE A YA °Hl HAs
Fugel o9 2 AAAE 2RAC,

Bagging :

ERojauss 2t A% ANE 9B XA YUY TY JL BARE
of =g A3t HEE Rl 27|42 2 Breiman(1996)0] A3 h o] E=EAE 53]
2 xnﬁiol;i cnn}fs}oq Zt2te] CHAID §& 2X2¢ SARYE 78 O BAFE o
% 252 starh

ol Yo BRI AUA F/HE NY VAV B AT E FAS A8
ol st ohe 2L LERE g Agogch |
LERE=[(AA 0, 4519 =F+(AA L, AF0)S) =5)/HEAY]

3. 2ojAY 44 % AsF Y

Fol A dojelMo]xo] tdte], ¢ 2 AAID dnF LEFER ERANE F
Ast7] 3kl E& = 7]( 1000, 2000, 3000 )EE 50704 ololE] NEE WHE F&33]
o BEEE FAL ASPES AL AP UL 6: 42 WA RAUHYIFH o,
CHAIDS} 2R 28g 242} 58 vl J-& AA s on, dFL 108 WEsg. E71&
2% CHAID ¢xE|&9 Ao 7lolAlF AR FA+E 0.2, 2A2E Y2 ¢ o
Ad d4M93 M4 L ERELS AR FASLE 0058 H B3 AAFHYo=2E
CHAID 7 9o Kass 7| &g 48500, 2 28 FE 2X2€ A9 AAFA |
Z Qo 2YRYte] 252 L RFE AR EREEE AT 22U SAS 7€

BRuMo g2 JAZFRY AiE A% H4 RAM A7]€ 8x ﬁE—ﬁﬂ ojm, Al4H

=& AN Aol gA71Y937) AL 8x AT x (%lﬁ‘?i—’r—-—l F + 1)\l 2l

gt 2A2E FARY NN b RAM 271& 8x YR #x 203, A=ALS |

SAd gAY £ x 8] £ x BEAV] x 4E e $o v o).
2 e AP ALE A% AFE AMFS oS & 13 Zo)h
TE TAF | =[5

0S Win 98 2nd. -
CPU pantium3 330mhz
Software | SAS 8. - E-miner 4.0 | ZXZEA| A W |
RAM size | 128MB 512KB A&
E1. 29 AYL AN ARLEF
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HolH 2+ SAS Al2g 9] MR 2 HMEQE M ¥3 3t 5960712 #FZ=§ 714
on, ¥ BE 137101 o] 72 WY W7 370t} a2 S4E gEFy A8
qRE Et ol7PiF% d4BADE AW UviA] 1272 4 E YYE4LE A9
Yoz AT Hpel i 4HL o2 & 29 ZoH(FAUA 2 59 1998). o] Aw
o] o] A8-&-2 19.95 %ol c}.

EES BB
BAD JEFTIE 0 (), 1078
LOAN EXEE]
MORTDU AT
VALUE AT

REASON &A1 . WA (Debtcom), 79 7 ZF(Homelmp)
JOB A} =FAH(Mgr) AHF-€ (Office) & & 71€ AH(ProfExe)
7] EH(other) Tvll-@(Sales) A} < (Self)

Yoj A ZFd 5 (year)
DEBTINC q&2 A £499 d98%)
DEROG A A & BEFAF B3 5(3)
DELINQ AG35(3])
CLAGE HF Q&)
NINQ EEEE B ESEYE))
CLNO REREEEIC)

¥ 2. HMEQ A2 3 o] vy ¢ sy

4. 2o4¥Y
Z2 7P ZA L SAS 8. e & E-miner 4.0€ AHS-3to 2o AYE 5%t

4.1 SEHF g g 24

S HoflA AL f2uye] AYY VAo LEFRS ALY A3 oL = 35
Figiysy

F 3oME 2 g¢nEZol ddto BRIVNYE LEFEES A4 83t} Lim(2000) o] A 2}

A7t e B8 27|17 545, EY AAAAUTRY O HARYRTG 2R FgO) B
gkth. #7714 ©] Breiman (1996)°1 A<} 2ol A 2 $-58ck.
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Descriptive Statistics of error rates as sample sizes

~Std.

Deviatio

sizes N Minimum_ [ Maximum Mean n
1000 trees 50 .10361 12836 | .117067 | 5.0E-03
logistic 50 .16149 .19883 | .182119 | 1.0E-02
bagging trees 10 11065 12441 | 117004 | 3.9E-03
bagging regression 10 17122 .20512 | .183925 | 1.0E-02
2000 trees 50 .10403 12696 | 115591 | 5.2E-03
logistic 50 A6779 .19547 | 183013 | 6.7E-03
bagging trees 10 .10688 12290 | 115183 | 5.0E-03
bagging regression 10 17500 19631 | .184967 | 6.5E-03
3000 trees 50 10780 12248 | 114239 | 3.6E-03
logistic 50 16569 19463 | 181688 | 7.8E-03
bagging trees 10 10990 | 11745 | 113994 | 3.1E-03
bagging regression 10 17022 18993 | 181686 | 6.6E-03

HE44Y5E LEFE BAEAY A, duelEo g LEFEL B §93}
Aok E=3 ¥ JojA BEAZ 3000 o Wl AABAYRERY S EE 8L 0.1139940 8
74 Agron] Wl Ay A AMNHes QB FLo] ALt

ANOVA of error rates among 4 models as sample sizes

Sum of Mean

size 3000 Between Groups A37 3 |4.555E-02 | 1298.9 .000
Within Groups 4.068E-03 | 116 |3.507E-05
Total 141 | 119

size 2000 Between Groups .138 3 |4.600E-02 | 1300.3 .000
Within Groups 4.104E-03 | 116 |3.538E-05
Total .142 | 119

size 1000 Between Groups 128 3 [4.273E-02 | 659.03 .000
Within Groups 7.522E-03 | 116 |6.484E-05
Totat 136 | 119

A 4. HE2T7 0 WE oF Guesd QEFE BAEAM
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HEEA7 o & 2}
3 9] p gtol 0.0110]302
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"‘ANOVA of error rates among 3 sample sizes

Sum of
_ , Squares df { Mean Square F Sig. |
CHAID Between Groups |2.001E-04 2 1.001E-04 4,623 011
Within Groups 3.182E-03 | 147 2.165E-05
Total 3.382E-03 | 149
Logistic Between Groups | 4.564E-05 2 2.282E-05 324 724
Within Groups 1.037E-02 | 147 7.051E-05
Total 1.041E-02 | 149
Bagging Between Groups | 4.597E-05 2 2.298E-05 1.395 268
trees Within Groups 4.449E-04 27 1.648E-05
Total 4.909E-04 | 29
Bagging Between Groups | 5.621E-05 2 2.811E-05 448 .64%
regression  Within Groups 1.701E-03 | 27 6.300E-05
Total 1.757E-03 29

2YZY EEIVE LEFE BAEA

12 A& FnAFY EJAD

HeoAME Z ¢ueEEd BV & FHAZE 2% %) SAS V€ R DA
ol B3t upe} Zo]l BES 277t AALE, FHAALL F71515ct ¥ Fo] o 5o
Us W7o Fex AT O AR 713t ov, Zle Aol A HE dize &
A vl FA = BolA stttk ’

B 7oA 2 gueFe FAANS B2z g8 foge Bt

3% 12 CHAID R8¢ 79, TAA o] EE 370 ot} 1 &L B 331 Yot
2E37] 30004 o 7HF FHAIZ] Ao} .

FAANTY F S ARt e Ed FAEAME ® A B 8 2T #E3
710l wteh, 4 7} &2 Fe FAATL 7483k 19 29 Duncan ALF FAHE
I BEF7] 3000 o, FAA Y7L 2A2E(79.25%), CHAID(90.00%), WA E AR
3 (183.222), W7 AAF AT R Y (190.122 )¢ ol Ak =
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FeEa/Ngnds SHE3S |Hag  (Hdlgt B AFHA
1000 CHAID 50 37.00 79.00 64.80 11.02

Logistic 0 9.00 72.00 35.80 25.63
Bagging Trees 10 77.35 164.56 136.94 23.35
Bagging regression 10 20.16 153.92 77.39 53.97
2000 CHAID 50 61.00 84.00 64.80 6.50
Logistic 50 61.00 81.00 69.80 6.16
Bagging Trees 10 125.14 175.12 146.84 13.86
Bagging regression 10 132.10 168.48 147.83 12.86
3000 CHAID 50 63.00 97.00 87.60 9.86
Logistic 80 37.00 119.00 73.00 22.16
Bagging Trees S0 13425 | 20205 | 18323 | 1976 |
Bagging regression | 10 8546 | 17512 | 15784 | 21.09 |
g6 #HI2arie dued:d FAAT
ANOVA of run times
Sum of Mean
Squares df Square F Sig.
CHAID Between Groups |18004.840 2 9002.420 | 5.167 .007
Within Groups 256114.9 147 1742.278
Total 274119.7 149 T
logistic Between Groups |57430.493 2 | 28715.247 | 16.03 .000
Within Groups 263358.1 147 1791.552
Total 320788.6 149
bagging Between Groups [19290.969 2 9645.485 | 4.822" 00¢
trees Within Groups 292046,7 | 146 2000.320
Total 3113376 | 148
bagging Between Groups |71673.100 2 | 35836.550 | 17.72 .00C
regression  Within Groups 285217.2 141 2022.817
" Total 356890.3 143
B 7. EEAV| W FAAR BAEA
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ANOVA of training time among 4 models as sample sizes
Sum of Mean
Squares df Square F Sig.
size 3000 Between Groups | 107138.2 3 | 35712.74 1257 .000
Within Groups 10229.739 36 284.159
Total 117367.9 39 |
size 2000 Between Groups [61451.709 3 | 20483.90 154 2 .000
Within Groups | 4648.127 35 132.804
Total 66099.836 38 |
size 1000 Between Groups {52965.906 3 | 17655.30 | 16.154 .000
Within Groups 139344.753 36 | 1092.910
Total 92310.659 39
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2 Mgt o] B8 F88, B =82 EoAYAA 45 HokRol, 2uEy ¥
dAZho] g nes o8-S ¢ 7 AT B2, FdH o BEYPol F2 AFRY
ol dFew, 2ERE H2 9—]*}@’84—‘%27%% ALY AY7E L2 FAA D B
Ze ARYS ALY AAA, obdd FANTL T FAAGA T vn A A4S 7}
AWFrYer ZAY AAd73te BAE AL Aol obd& Hof F o} mebA ol H
woj29] Lz} doleulo] o] EAo] Mg HF EZRY M-S 3 of ).
a2y, deleutel ol h&-F % U A Age] @A Lol FRolnt UH
d 5o AEEATYoR AZE dolHuolAg A A AFRtt 44 A
457t w2 vtold L Ea} vio]d sy e /do]l 8% Aol Mot /& BYe
st vl Hrhe 2R RYE AN Fx st AFHoEN, o A7 ALE
2 444 utold E AHA A0 YEHHAEE 29T AAY AAZR diE 2
AFE & 8 Aol Utk
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Evaluations of predicted models fitted for data mining

~ comparisons of classification accuracy and training time for 4 algorithms

Sang-Bock Lee ?

Abstract

CHAID, logistic regression, bagging trees , and bagging trees are compared on SAS
artificial data set as HMEQ in terms of classification accuracy and training time. In
error rates, bagging trees is at the top, although its run time is slower than those of
others. The run time of logistic regression is best among given models, but there is no
uniformly efficient model satisfied in both criteria.

2Professor, Department of Informational Statistics, Catholic University of Daegu,712-702, Korea: sang-
bock@cuth.cataegu.ac.kr



