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HIOIES O0IK0IMEl E2Idcts
FAED A Ho) 9

2 %

e gele) dlolH 2 RE oA AFe H 83 FR L AN E YA E YA
HolE B4 R 28 HF3A & lolE vhold(Data Mining)e| 32 & 4 Atk dlole)
slolde} A& oz AFACN e AU, DAIGHA F3 2L FobolA @
Hete 233 BAR E 4 A0 A8l E Aol JE /M54 S 2R0)2 1}
BT 2moirt ¥ AL Aoz VYR ¢ 4 AT AolH 2o @A)
M ol@rbs 4 e AmoZ Uehln A:0i7t B& nAE 4O E oY Bx As
92 WY & 9% Aolth B ERAME A58 BAE AFRE WY LY 2
2 sotagich E2 228 229 BAldl H4atE PHS £4% F o8 Y AS
HolEl, 2l  PC £A8Al tlolE} X Fu) 2 o] 554l sholEol A gatsith. 2aY
o 45 e olS8E ol &3l Wrlekna} shedl U 2yl st TalFels Wy
o $58¢ BAstArh

Faogol: O] AF, 237, o|5F, HM 2FH, FF

1. Kels

ol Atgle B4 er S GAY 4o FEE Hon 41 den AFEY ¢
A3 o Eo] o2 g FE & do]E Ho] 22 FHE 0] FoJA|A @rt o] Wty o
dg Pl dlolB 2 RE it ZF o {88 FE L XA & THstele dE 9 dolH
2 9 9y A RAE vlolE plo| Y (Data Mining)ol2tx 3}, wlo[E} mfolyd & Al
g Al 2 2P 8 &4, /N EH 7 A EItE B AN A&, violE wo] A uhFA
g, dgAF YAl Mula 5& & § Utk ol @ Aldl & B3t B o AAEL H
o] €] mlold A o] =LA A & (Design), B2 (Exploration), & (Layout), 2] (Process) %
2 A (Analysis) © 2 o] Foj2ttm Azhgt} (1Y 1.1 FX). F diolE aloj oM & A
SA M E EA A7 & &a, gAGA A E dolEle EAE A H EdME o
21712 dele) HFE Yol o5 EHE REstnA 3 o] & Hstn BAdte ©
AE AXNA B} (FAE, A, FHdl$ 1999). o714 diolE vlolyd A& 3o
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g1o X AR E HolE mlo]yd EFE S8 1A% 1Y 71%S 221 Yojok 8]
Aej7lx el AErHsa] el g0l otot Bk YA KAl thope
gageol Bgol 7158 YT <vlshet] (Stone 1985), A e ML ol & ov] 2
4o ojAtn & & ok

e

N

13 1.1: dlo]E mlolyd &4

ol mlelgoll A BAAH WY& A& o "olE mio]d AP niY F8tel o}
FHeR ABAH 24 HE AL e oE gl Beng HE HAFE dAn
T o] #43] d7Hn e v 25 B g AHE3E o] thE ot 24A Yol
& Hole & AAdtte SERE S B9 B4R REEste Wolw v 242 wh o
MeE ol ERFEE FWNY B & g2 Afste H & d¥ e 1EHA EXF
H(distribution free) ¥} £ £ (rank method) I+ FHET}. olg|§ EAJ o 2 1)
243 olgte TEUE 53 olge o7t o 83 Hd ot Bedio).

@A thol &l mfold o] 2203 gle EAAH WY & 59 dhte Stoneo] FE 8 2 E Q)
W Eolgn & 4 Utk BAEY F43H EopillM o]E2H oz dAz 228 AYE
9] 3lvbe Y 9halA 3 2 ¥ (Generalized Linear Models: GLMs)E 848t A< d GLMs<)
F8 BEAHT YA, 2229 A, Zopg A T E 12l s HEY o
d4Y FEFE 28t I F dolHE UE & e $Fo g AN g} o)
A} GLMsol| th3t # a5 2 McCullugh & Nelder (1989)7} 21T}, Stone2 o} 3F v}k
o A& FAe v oM F2 g 2FeQl 2 389 dH F& o] &I
Wahbao] & ~Z el A2 Est7] Y8t 3 H 2Felql W olgte 2ty
< AAER

A ~&239 Hetgdel £ty 27|AT2E Agarwal & Studden (1980), Smith
(1982), Koo (1990, 1992), Koo & Lee (1994) 5o°] it} o]&1 gt =R Eoj A7 3 23
FEL THHY £ AA A A e A F (curse of dimensionality) & 3] & 4 1A |}
Hastie®} Tibshiranie ©] 8§ FA 2 FAYRNE 374 8l a2x} Lutsl 7PY 28 (Generalized
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Additive Models: GAMs)& A|t3lR = oo i3 A n5EMZ = Hastie & Tibshirani
(1990)°] 3lt}. Stone & Koo (1986), Friedman & Silverman (1989), Breiman (1993) Stone
(1985, 1986) T2 GAMsol| thall 71H A& e}<](additive spline) % &Fe] Fd o 3 A
E syt ol AFE i FAANE A ¥ 4 vl gle GAMse] A&
FEY ¢ e i o g Atg WY o| Friedman (1991)2] MARS(Multivariate Adaptive
Regression Splines)o] ™ o]of th3t o] & T2 & Stone(1994), Stone et al (1997), Huang
(1998) Bl it 299 FH 2F&R] Heivtede] B2& AFZ & Kooperberg, Stone
& Truong (1995), Kooperberg, Bose & Stone (1997), Koo (1997), Koo & Lee (1998) -°]
At

E =RdME 3H 2889 ¥l 59 sl Fe8l &8 2 (Kooperberg, Bose & Stone
1997) WHH & AL8-8 A58 (scoring) FA o] thate] AF& Al 3t vlojE vlolde] A
£ A2 AFaHd thg A &H 7o) e FololA HAste 228 EAE & 7 Ae
b, d A Algo] UYB 75 & 23012 Y2 2307 & 24 & 4o s 54
#H2 & & F AS Rolr}. o] & Ao HErbe3t HiolE miold 7Rl o g EFEET
Wl & Al gstnal gtk EelEetae 7|E9 2ALY AWYHE A% en Y
2EZ83 o]l g9 A F& AHEEY thE M3 E TEEE volHE ABE + U
e Wolt ZelEelae AIFEES A s H 2 dolE vlod oA Bol
ALE T PE UFE 233 e s o vjs] AlFgEo] Bad 5ol 53 /8
Wy ol

=5 AL o3 2o A 24 M & dHlolE mlol e & F2 BATH B
A FPstnzt goh. E2lEets WHE A 3% e Ashstnal gk Al 4%l A
239 3Ys8tn 239 WHEY 5L o) 5EF ol &3l Hristnal gt o7
Me AA diolele] 42 B3l EgjFalac 93t 238 Byo] UF 2y o 3 v
HET AsAdAN LTS FEstnA Fo

2. CIOIEl OKOIL0lE!

dlo| g ulold & A FE 2Hete 9l F | 5 (artificial intelligence), 2 #Y] A (robot vision),
JEl0l4] Sof &85 & 7]4 84 (machine learning) o] & A FE} AlZE Ut} o] & &9
Fiojete B8 A ENE A F3 dolEY P2 WA H A Au g EA7
HEQE7E Bste FAQYdME A HE AEEtd EFREE S AF st it A
A% 5& ol 88 EHAY L Alge 39 E ol ulolEo] H &3] RE S Al H N
Qlal gou} A AR F& viE d=sle AY-E violE ntelgolet A&y Alze Hel
t}. J1AIEE o] BodME AAY olgor UREY F dolE wlel gl HE&H F e
thergt dme]EEo] Utk 2@y HlolE mlo]d & jtuit] 2 HolEHEA R &Y A
Folgta & 4 Yo 71Ee A EdA A Bold AHeo] givtn & + Utk
sglam dolE ulol el &5 E RHEL o] EA%e {FA(flexible) 5 FH £
ol A T3 Qe W& Eo|th oA, 59 &4 37 (Projection Pursuit Regression),
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CART(Classification And Regression Tree), GAMs, MARS %] oo &3t}

HiolE] wlold & EAL BEE AFH A, AF9FRY F o8 &§F Fobola dF
H3 o] 2 A% tpgE 4 vhol gl ZhEokeM e B E FHtA LEE o
3} 2}, HolE violgold e Q17 E# ol FAH . F8AH 71U -& o] &3t A F
E AU dolH 2R fadA f9sta Fride MEF BA YT HE F FF3tn
AN E AEE Fohlle dd9 Hgelgtm Azt 3 25 ] volr} diolE ol
2 HZE # ARE LAV ARA 22Aglo] AT £ UEE AFHLE A F e
Alzd Ay 7A] 2EE7| = .

dlolE ulo]golA TR FARE B/, TH, d B(association), & Fo] Je=d 2
Z djolelgl g9k, T3, 2573, @43, A ¥(trend), T 2 (pattern recognition) &
€ B8 227} 98l FEY P& oju Wi Ig ANV T8 A7 HAY
Rolth B} AM g &2 Hol$, urd &, 2rdx (1998)o] AE o} et

tlolg rloldo] 88 & & EAQ ¥okZ = CRM (Customer Relationship Man-
agement) & € 5 Uth HZ nAe b HEE AN dlo]EiH o] 2(database, ] 3}
DB)E Ef3t1 e W3, A L= 3 AL o] F B2 AL 2AHF A REAF o4 & DBE
BE] EX 17(target customer)e] 54 & detsta v Qe S A& uiA
g Age TAS R . CRME FE3tE Hidde st ded, AR 2R3 &
AgEtd B2¥ n4 S AEsls O B4 & gdotdle Rel 71 AfHolth &, 9} G A
Bg Hel ne PEHE-S FA3 88 FEE $E3te £4 58] CRM 43
Rol Al Aolt}, ol9} o] A dlolE ZRE] Folzl ol & &4 (exploration)s}
3 EA¥ 2 2 (segmentation)dtil ol Z(prediction)d}7] H3 2P & =& E T =
E tlolEHEA g7} HiolE vle] gl otk BYE AP dle B /U A% A
g7l=e] RA AN & FAFL] FHe] 5 vhFd Fopol vlo|E viold & A &3}
o 2 AHE AL AL E oJHA FA FotE F Urh

AHY dlolB B S 9% o8] EAEA 7Y F dlolE mlo]d & § 8k Aol )
gso] Sl AL ol azlm 71E] HAEM Y AIAYE 49 ARIMAS 22 2
47 o] dolg ulo]yd BN B8E ¢ glthe A ofvrh ey, dle]g vlo]
Jolate 2ol T2 tf &3 tloje] ¥ E}3 Heo dolE & YR £A4o] o] F
X 7] W Fol 2o HAG FAEA 7Y & At&alof T}

R nAY AR YoM 78 71 & e olfe BEY 48 F43H
AE BXAI ] thE )AL ol 5tA 317] flsiAoltt 28l HeolE mlodelX e 2
Fo HAET A Y3 A3 o Fo] F o 5 Jonz BAH sl g3lE 553 W
He 32 ALgdct §3 dhgso Ao BAE Wila Y dte Aol FH 53
¢l HlolE] mlo] el E RAHA FAENYEE AIEIAY UFLE & B8 FA & ¥
&of g Aol
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3. Ecl@ct2ll 200

£ doMe Edgets HE 28R sted Eo A § 82 Kooperberg,
Bose & Stone (1997)°] 1o™ HFE A2t E g i 7o A Ful ol g AHYE Lim &
Loh (1998)8 #z 8 2 gt}

3.1. EciEcts 28

Zel gt Ryl KN &S #1 Ue B 5E &S Yo ol & 44 3te d
2ol o EFMF gy, ... oyt UTH GRS Y7L Aéte g9 IFL L ={1,... ,K}&
vebd ¢ dom o FAE & = (1,...,2n)7 HotE #S] AT RV FEJHA X2
Ueld & gl oluf o34t 8L X EXe mETR 3E s o2
e EUS 4 (X,Y)E 7Y 2 € X0l k € Kol tidted 2R HE P(Y =
kX =z)7t ¥ @& 7Hvn 718 8 o
P(Y = k| X =)
P(Y=K|X =x)’
gt &2} 28 ¥ z € Kol 6(K|z) = 0°]™

O(klz) = log

zeX, kek

_ exp 8(k|xz)
" expl(llz) + -+ +expO(K|x)’
o} o] Yehjol At oluf 4] (3.1)& thE 3] H 23 (polychotomous regression model) 2}
Ba gz sted K =201% 583 2A 28 AR &AL

HE 228 HARLFAM &

8(k|x) = Bro + Buxy + - + Bemzy, 1<k<K

Fejo] Ay, 7P R G AL G a8 K &ife] ARE HMY 42 Z¥3lete
Aol vl & 4 Ut} (Hastie & Tibshirani 1990). Koo & Lee (1994)2 &1 AZa}<Ql
£ o] &3t} M =29 AS NS E FHE FAE 18181 25 Kooperberg, Bose
& Stone (1997)91 A4 &= GAMs& U] & Uuta 3t §H4o] ANOVAHEIZ 28l & 12st1 3l
9 GAMs7} AL 2858 & e v ol g AT7EL REALE 2y
& 4 gle AHol quth el Eet2dME 7B dFES 53 IAgsR A
of ¥hg3 G(k|e)E A A Bt 2 2R FH s e & 0(kle)E L9 NAES
Bi,... B2 AN3HE o

P(Y =k|X =)

zeX, kek (3.1)

o(kiz) = b(kiz: ) =3 BiByla), weX, ke (3.2)
3=1

22 5 Ak q471M 1<k < K 19 3t B, = (B, ... , Bip) 01 AL By = 0°] T}, ThA]
DA p(K - 1)2H9e] QB E B=(8y,... .8k 1)L B3

exp B(k|x; B)
expf(llz; B) + - - - + expO(K|zx; B)’

P(Y =kl X =x;0) = reX, kek
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Felo 2Y & o] §3t] NS ST EDS BAE 2Y 80 )
FeEeLE O(kjx)ol A A2 2F21Q (spline) 4ot 2159 23} &l
#(tensor product)2 AL&gc}, o)uff AZ Qs thSa Zo] Aol P},

-t (T2 49 o)

(wi—tik)+:{ 0 (29)

ol VAFT 23 ANFE A9 FrIdAS AAGAE +PAM Zzte A
ol de AF fE HASEFPYUE AHe5te B8 2481 Yo g 243z
Oklz; B)E AU 8E ko Mgsic) o|AL T H] &-(unit cost) & Z+-& 7% o]
2|t thF BH ¥ (Bayes multiple classification rule) &, ZA 28§ PY =k X)& Fd =
e k3 IS G o R AR E AT FYs

3.2 A&BTY MEY

ko] (3.2)914 WA nejEojof & EAE ol FFHe /ARSTE ALSE D E Aolh
B2 1A ST E AL EAE A BoFATE. 2Y GE 0(klz; B)E S Aol sta gF
ol&9 Hiolztn & o

(@) GeGollM B G UL p> BP0l ™ HAAYE 2He B Grin € G2 FY 3
A EA Gt

(b) 2k G € G7F p(> Prin) 2t 8l T Goll p— 1349 R EZ I Gy e 671 Holm
sty EAj gt

(c) T G € G7F p(> Prin) 2t 89l 1YW GE EH3lE p+ 13499 G, € G7F H o
& due EA g

FEE Z2() A3A Hiof FARE ZYE AP A2 7 ARS) 2718 2
AE ¢ Aok A& AGF FridAE R2d dug Y paidely BY e
ZIAFTE AAste AL AR A € ¢ i

dele 2ESAGro I €9 23 AN FoR BENXNEVAYSTEY FE WS B
ol EAstAE S Yoo ptdolM p+ 12t o2 T GE FAE w maisolE W)
WE Bokdlth 2822 713 388 7ARGE Setold ¢t g 2dM e Og
B e xR F7HE JIARSE A gE)

h B z(i=1,...,p& 23

(W) ek a7t olv] Bdo ZgEof UTHA (z; - t4), & T B}

(T Tk z;9 z;7h olv] 2ol L3elof AThH 289 QM F iz, 8 e @},
(B) ek zi,2;9 (25 - tie)+ 0] olv] Bdo] EE ) AT zy(z; — t54) & 28 FHo).
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(Ph) ek zi(z; — tik)+ & wi(z; — tix)+ 0] B T3 U (2 — tin)+ () — tix)+ B
k- k3=

Ao ZHHFE (FhH7AA] 2312 ASHEF 17t DA Zdel] XHo ol O WS i
2FQl € F71E 5 Ao B3 AT MFE 4] dFrt Abdd 2
o TFHAUE Wit 3R F Ut oA F HF L Tl Dl $4 HEE 2d
o th3t A& golstA & Wohgt N ATE FrdA M B E EAE EY F
Al €t

Ee|Eet 2o ALt HHo Bd & Adgste $HoRZE AIC, H 7 (test) tlo| &
£ AHg3te WY 2 @A eV A ¥ (cross-validation) o] lEH 2 AT e AICE ] &
- 283ATh 23l BB 53] AldES TR AICY vl 8] A1-E-317]7} of
2 EAHol Uth AICE o] &3 e

AIC,, = -2, + ao(K - 1)p, (3.3)

7} o] HeJ® AIC,, B HAAZ 3t 48 F8tn old Hgste RY L FERYPoa A
gatE dhloltt. 71 o s dE] Hel g E Yelid & p e B4E 7R =, v
Az AgE 2dd gt 227154 (log-likelihood) & L}EFHTEH

4. Xl CIOIE 24 tiE

2 ZoMe 2328 WL Fsta vtold 7| S 2@ 23Y Je& o158 9
3] vlmdtnzt gt delEH 2 e 5¢ A& dolH, W 2 PC A HolH 3 FY 2
o] FFAE A} HiolE & AH& 3T

41 27" X OISE

£73 dlolejoll A vlale HolE e dESHFES] #%hE wyydt 3tD W& WHEAESF
9] &g Yogot 3tAb ol IEFAE AETE P(Yog = 1X = &gg) AT 3
Z& 4 93, o] ol B2 AIFES A Ao R e dolE vle]d £FAE AT
& Ag Aol o FA oM P(Yoyg = 1|X = zag)oll R F3 %S A dHlolEl g
230igt3 AesH o o o8] 230 F FIte AP & 3ol FE uf,
#d T o] dolE mlolyg 7Moo R ou| g 7R 3o g FU} FHAE Al
Al 8tedof gt

2380 th§ deiztx] Wio] A& W o529 45 (performance)E VI3 93t
o o] 5 & (gain)S =Y} 3t §F EFE Do ojst] 33 AR EE 2, S
PY =1|X =z)ol & 33 73 & S0(x)2 Yeli 2 7|E 2789 2318

sP=8P(x), 1<i<n

2} &tA} olw] A wlolElolM AAZ B4 thde] s vlolE +& Mg 3k, sPe
FNeo2 YEAE | 9 px100% HolE FollX AA2 BYo] He volEiEY +
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& NP2} 3l o5 gL

°|5&(p, D) = Ny 0< 1 4.1
=& D) = 5, p< (4.1)
2 Fojgitt wE 73 D7} ol R 2§ 24 Rl A S o] 5 §o| poll A#glo] 19
7t7kebA B Wi 2 gE o] £& A% 2 o] AXA gk 2 BE o582 oy W
dEe Asg a5 g

AAE VFE2Ea Ze|gex P E vady] 4% 238 ¢nFe OdSH 2t
A N7je] HolEl & Nyl F-olEl e} N = N — Nylel Bl AE dHolE 2 T3
Ztzke] 29 g FA dvlolEo] AEAIZ] F g AE HolEH & o] &3t o] EEL T4 ©
T 71X £ dole 2 v B dedeFEyol 9sted FAAY UFREd ol
o5& AMHHL 3 Zr}

(a) ¥¥(training) H°|E & o] &3l 7§ A4 @t
(b) H¥lAx(deviance) TH & H3 HAQ HFx=9 22 ZH 3t
(c) HIZE H°|E € °] &8l o|SE& A3t

4 FolEetad o o] 58 AT L v Zot

(7h) FdECIEE o] &3t HolM B ups} Fo] AICE &8t A< Fe|Z
2 2YE 2RI

(4) Bl2E Hole & o] &3t o5& Attt

Eelgagtao] S 23 MY JFoge AICE AH$3lg o UR 282 717X
7} (prunning) & A}8-31A] F-& A9 27)E o|EE9 QR E AFo] 2AY AR E
AHEE A8 2

Ee|Eet2E 7YY ¥ 5 49d4E S-Plus A7 o o5l sty &x2
AAdTE AU F 78 F(dummay variable) 2 THE Fof] EEFels g2 E L 3
€3t Wio] dAE 2 ¥ + de doltt. a3 FrE2E AL s WEs)
A G BEY AT E A4Y W52 Fee g AE A Este Aol ¢ F2 A
E g AU dthe AHdoltt. o3 & @R HAZME 2 ol R 8 A8 e o ¢
U FEHLY £E(level)o] BE A 7PATE AL SH o £ Bl ) E
28} Zo] B3 28 APE o thatde AFE FEIVIZ AP dE HollM 1 9
£ 2 F vy woddch

ofgfoll A Zt 2 ofA A

T HEY RTE ASY R e FEEE2E A4
Z7E, BE B5Y A€ /PisE HYstd FeEeAE ALY A8, Ce 7IXNA
7] (pruning) & & UE 239 o5&, 12213 De 7IA A7 & 81A] ¥ URERE e o]
58S 247 JehiY. @98, o|5E-& v Bdte I p7 0.05014 0.5 Ale| 7} FE B4
olEZ o] BE A 99| 47}A] WY & v matm Al Foh,
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4.2. =g &I U0l

FEgtacl o A WEE 5 AR HolEo] AgEorA FejEes &
23 S AEstast o 5 A& dolEe 5Y9 53 AEI=HAbA A7t
Aol th3 AN EE A F317] Hal 718 nAd g d2i7tA] 5 S 853 vlolEl o
o 244 &E YeEg e ¥F YE

A)

1A
Y"{z(ﬁ )

2 Hodtn dSHEF2e 13708 BEY 49 e d&4Y 42 o] R AU o
oo thet 238 WHoZ YAoA FTHE S-Delpad AL83l UR 2Y 3} Eg&
gtx RE S H| etz divt FAUOHE HF o e w7t HAHA AR Bad
th =Y A& dolele A$ N = 1000, N; = 700, N, = 300°] t}.

A%

v
¥

o
A

ROK

3.0

Gain
20

1.5

1.0

T T T L] ¥
005 010 015 020 025 030 035 040 045 050

p

38 41 5Y AL dolHd g 4FrEd 3 el Eetae o] S8 .

a8 410M e 5Y A& volHe e R EHd) o3 o] &S EefEetad o9
| 5EE BT F2ETad 3 o] 580 ANH o2 YRR 9% o] 5EET
Apg Fdetad o 237 WyYo] 458 Fre HE #UT + Aot )2
28 AP v HEY A5 AP A5 HF 2ol HEdte WYo] 7P+ (dummy
variable) & AM&-3te WHELD o5& B M e dH o2 $H8 5 & HYE &
& 45k o9, YR EEA AF 7R AV E & A7) o] 58 BHA B s4d 4
#E EAFE AT 7 U

4.3. I 2 PC |& SIAL TIOIE

FU 2 PC 84 3Ate A2 diA AL |28 93 S =237] 918t 3 A dlo
B & o] &35 A4 HE & £t A7 8 AL ] 5F BHAM UFRY
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% el g2 g Haste Aot £ viol8 £ & (billing) vlo] & o f 2] o
B2 dole & T4 5] AUt 4 Hole & 98 d 10858 99'd 49 vlo]H E o] FoA
ey 37 dolE € 108 78 19712 o] 0L T2 A1 88ta 2, 3, 49 37RHzH] &)
A A RE B H(target) B2 ALE T} A X E Yelle HedF Ve

yo | 1 (El=AE
T ] 2 (Mulx aA 2H)

2 Fodlxn AT 4EY F/, A9, vol, AHR77 58 T3 8710} Hlo]
Bl glolyd Aol ALE-E HolElY = F N = 56,580 doli 1% 70% slFH =
Ny = 39,580 o] F tlolE{ 2 AI&HAN U E B8 =& F o| 58 23 2o
A% HrHE 87] 93 82l (validation) Ho]E & o] £33t}

Gain

15 206 25 30 35 40

10

005 010 015 020 025 030 035 040 045 050

p

3@ 4.2: W 2 PC §41 34t dlojElo] gt YR 23 Fe]Fetre o] FgH] .

¥ 4.22 3 2 PC BA A} tolE o s VR R o o] 583} Fejgeta
of g% o] 5EE BoFET) o] Afo® 2l Etac] 9§ o] 58] ANFHoRE YRR
Yol o3 o] S EET ABR FY ST 20 I 23 Yol YF3 Foe & &
& & Uk 5 A& Holele] M ZIde g8 FeS2E AP o HEY Ay
o A5 A4% A Zo] A ste WEH S E A ke Wol vk 2FE U
By & 23T + At 88, UFRIA BF 7HAACE @ B 29A 42 e
o|EE BYPA B FUY ARE HoFS HUE F A

4.4. T 2 OISEL! SIAL GIOIEH

U B ol 584 Hrte Mul2 diA A d &S AE 2dE =&317] Y5t A o
o|E} € o] &3t JAl A A HE & EHEUT E =R e F2 5FE BHAM U
22g3 EeEgae] A% Hlustaat vk HelE vlold Zdel A8 HiolEl g
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FE F N=232,258 deo|x 215 70% 2=+ N; = 22,580 o] F& dtlo|e| & Al &5
AR Yol e BY =& F 0|58 % 289 % H7HE 817] 9§ &< (validation)
HelHE o] &3Ach Auuis 2 A9, /MY Ha AFEAI L 58 T3 570 o
% 3= 8% (factor) WFolv U AR 27h& A4 Yoln vt gE #A] o Ro|t}. &,
;A AR E Y e YE

y_[1 Hmz A% a)
T2 (dulaA 2

2 Zodn.
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005 010 015 020 025 030 035 040 045 050

p
I 4.3 FU B olF B #A dlolEd i YRR} FelFetad o] 58w
RAMFEL XF 3.

39 432 W Z o] 5541 3Ale tolHol tis] 4FRER 23 o] 5E7 EjE
ghaol 3t O] EEE B Er o] ARole BEY MFo A A& W Fol A
2 ate ZelEetxol o o] 580] FHAA 7€ NY T 4FRY Y o] SEol H|3to ¥
+95A vdebsth 2dd 59 A8 diolEl 3 PC FAEAL slolE 9 4 Adste @
g ZelEet2E Ay o HEY AFY B 7PATE AHESE Wl o5& BAHA
A 7HAR & A e WRFEEFH 2 5ol KT odete] S gy vt M H %
o] A vgith. PC BA AL HolE oM H &Y Wad £E5E M8 A 24 o
FEA AL dlolele] AL &7 120 WA 17787} ke o] 7PASE o] &3t
el %ol Bojel g & ol &7t S ga dede)

5. =™

E =FoAE dolg mtelde] A& 2 Afne i@ A&H et ddste] ¥
Aete 237 84, PC 54 Aul2 iAo} 3 237 £A] 9 o] FFA Aulx 3
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A s} BPE 218 EANE 12 8ct dolel vlo]d 71y e 2XM Kooperberg, Bose &
Stoneo] #|tE FelEatA Wy AHE UFRYe Y5 vlad #Adict &
A AT EELS A 2Y3ez I golH ulo|gdolA Bl AHE-HI e YT
2o o3 ol vlaf) B =Forle do] AlFH g0l BAF 23Y Aol 53 /&
& Wb o 2 gelst). 3§ PC 4 HiolEl 8 o] 54 dHiolE{e] 3% Wl &9
tHolelo]® A HFY Ay yrt EAste ERS Fee dolHzgta & + ded £
RN 23 F YFE2 Yo ZejFets WH L ol § HiolEol 2 &o] 7t S ¥
3T,

E =8dA 23§ AR Y dolH £4 ZAid] w2y Felgg 2 o] ojE5E &
oA B YEEHo] o3 Wi ET 293 A5 S HFE G £ =FelA
aWPEE B3l HoFE Ae FHHCIE Y &0 F3FH B LUd 134 R A5
de UFZ2gd b8 d%2 o2 (uniformly) +Y & HFE RAFA Zéte AF% UM
th B8 o] A$oE URRFE R 5o Yl FHL pr} 0.050]18HQ A+ #olAUTt. 9]
9} o] Fd HlolH F%d WlEE A% ¥WF FA & bagging WY (Breiman 1996)-& A}
£33l 22 W2 WY FAE IEY AL 7itHo] oo i3 AFE v)$ v
Qe Aoz AaEth 3N F71Hd dF FAR FR83UD AEHE AL FEY A
o] g EAo|t}. &, FESHAE H LY AL /IS E A3t Zo] YAFH 2R 1Y
g 5 e Wyoly 4] AFE e F I45Y A2 X de Ao FYF e
B FE A7 dthe Aol o]l § dAde] AAY WHE XTI v AE P ENA
Uebde gubAQl A7) she A3 283 @A) dE AFHQA A7 E v 9grlde
dTeta gddoh

ZgZatad o 233 WE L gdF ol L8 4 U Aotk HA 48
7tst AN E AEo] UE t54d & 23992 YeEla 2307 & A& A2
2 A8 BHso BHE Fo|E s] ol & Holnt. 3, mAc A oA e B AH]
A W78 ¥7)8 M5 S 2392 e 2307t & 1S A2 2 A
Yo g 7 olgg HAY F UL Aot

Al =2

B =Fe 22249 A& =9 & st m FAH G dEHTH dHAGn
gAY FFATAA AL TE FetnA gt £ B =8 i 92 7}
A =g TEE FAF ANALEAdAR AL 2 & Eetax g



tlo] 8] mle] o] EelEeps 501
ANEs
1] 72+, S#HAZ, Hd-¢ (1999). The development of data mining solution based on
intranet. % B 2}&e] EAE g8 &3 9. 8-15.

(2] M5, 9L &, E3 (1998). dlolE] mlold & o] &3t A FxALT vhgtal A FEA.
EHENEAT. RE/LY REH 74 A3E. 1-24.

(3] Agarwal, G.G. and Studden, W.J. (1980). Asymptotic integrated mean square error
using least squares and bias minimizing spline. Ann. Statist. 8 1307-1325.

[4] Breiman, L. (1993). Fitting additive models to data. Comput. Statist. Data Anal. 15
13-46.

[5] Breiman, L. (1996). Bagging predictors. Machine Learning. 26, 123-140.

[6] Friedman, J.H. (1991). Multivariate adaptive regression splines (with discussion). Ann.
Statist. 19 1-141.

[7] Friedman, J.H. and Silverman, B.W. (1989). Flexible parsimonious smoothing and
additive modeling (with discussion). Technometrics 31 3-39.

[8] Hastie T.J. and Tibshirani, R.J. (1990). Generalized Additive Models. Chapman and
Hall, London.

[9] Huang, J.Z. (1998). Projection estimation in multiple regression with application to
functional ANOVA models. Ann. Statist. 26, 242-272.

[10] Koo, J.-Y. (1990). Optimal rates of convergence for tensor spline regression estimators,
J. Korean Statist. Soc. 19 105-112.

[11] Koo, J.-Y. (1992). Optimal rates of convergence in tensor Sobolev regression, J. Korean
Statist. Soc. 21 153-166.

(12] Koo, J.-Y. (1997). Spline estimation of discontinuous regression functions, J. Comput.
Graphical Statist. 6 266-284.

[13] Koo, J.-Y. and Lee, K.-W. (1998). B-spline estimation of regression functions with errors
in variable. Statist. Prob. Lett. 40 57-66.

[14] Koo, J.-Y. and Lee, Y. (1994). Bivariate B-splines in generalized linear models, J.
Statist. Comput. Simul. 50 119-129.

[15] Kooperberg, C., Bose, S. and Stone, C.J. (1997). Polychotonous regression. J. Amer.
Statist. Assoc. 92 117-127.



502 TR, vbE A o)

[16] Kooperberg, C., Stone, C.J. and Troung, Y.K. (1995). Hazard regression. J. Amer.
Statist. Assoc. 90 78-94.

[17] Lim, T.-S. and Loh, W.-Y. (1998). An empirical comparison of decision trees and other
classification methods. Tehchnical report 979. Department of Statistics, University
of Wisconsin, Madison.

[18] McCullagh, P. and Nelder, J.A. (1989). Generalized Linear Models, 2nd ed. Chapman
and Hall, London.

[19] Smith, P.L. (1982). Curve fitting and modeling with splines using statistical variable
selection techniques. Report NASA 166034, Langley Research Center, Hampton, VA.

[20] Stone, C.J. (1985). Additive regression and other nonparametric models. Ann. Statist.
13 689-705.

(21] Stone, C.J. (1986). The dimensionality reduction principle for generalized additive
models. Ann. Statist. 14 590-606.

[22] Stone, C.J. (1994). The use of polynomial splines and their products in multivariate
function estimation. Ann. Statist. 22 118-184.

[23] Stone, C.J., Hansen, M., Kooperberg, C. and Troung, Y. (1997). Polynomial splines
and their products in extended linear modeling (with discussion). Ann. Statist. 25
1371-1470.

[24] Stone, C.J. and Koo, C.-Y. (1986). Additive spline in statistics. In Proceedings of the
Statistical Computing Section 45-48. Amer. Statist. Assoc., Washington, DC.

[2000%d 39 A<, 20001 79 A |



o€l shol ol 4] Ee)Fets | 503

Polyclass in Data Mining

Ja-Yong Koo' Heon Jin Park? Daiwoo Choi®

ABSTRACT

Data mining means data analysis and model selection using various types of data
in order to explore useful information and knowledge for making decisions. Examples
of data mining include scoring for credit analysis of a new customer and scoring for
churn management, where the customers with high scores are given special attention, In
this paper, scoring is interpreted as a modeling process of the conditional probability and
polyclass scoring method is described. German credit data, a PC communication company
data and a mobile communication company data are used to compare the performance
of polyclass scoring method with that of the scoring method based on a tree model.

Keywords: Curse of dimensionality; Function estimation; Gain; Scoring; Tensor-product
spline.
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