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A8 RAAAAE AAL o EFAFe] FX7F gl YA & e v
24E BRIV o| 2R ¥ R,AH W E SRS A5 dd 5E8 Y& ]
Aate g4 FUREEC 2R A3 AEgFE 4 Fv). #'d 3% % (kernel estimator)&
olg|g BB A WhHe EHQ £R/7IZ ¥ & et oA ol8F wj A 5L 9]
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£3td HAFUAEE FAH 22 £ =T E FHE 4 e 29 Reduced
Parzen(RP) ¥ & 7] & #A|¢18lct. RPEF 70 Al &5 E HFIFHARE 2788 gyt
Ho B oE3r} West (1993)= FHUARE R /19 o2 B/ U 7 T3 54
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# T Babich and Camps (1996)+ Weighted Parzen Window(WPW)¥ 77| & A3l
cd, ole A ERREE A EYS o A FHUE ZAMNE F UEE FARES
258 e E(reference vectors)¥ 75 EE FolA IAEL 83 EF o)
t}. o] ¥ & West (1993)9] Wi ok RPEF 71 FAIRE o] oy FHGA A HA
FUREA I ALFH A& o] &8t 137 A FA WA SAE w712 FndE
& 7FEEE Folrte Ao e Aojzt At o] WL 4 FndEEH IFHEC] 2
FEH AANFEEEES At E/7IE AAE & Jon2 AL dF 4 Ho
AMEE GA] gt WPWER7] 9 FRYeES & L gduitd A4 #3
Wi Z0] 319l £ A2 (Centroid Linkage Method)©] ™ B 2] o] 4 X] (outlier) el &
2 JdYe A ¥ AP dov i BEgte] FAHA ZHEHE E74A 1 2
£31A 5o 3| BE & gle @l AUt
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oo meiA M EFH BEgse] FHFL 4 2R ARG ER BT A A F
o] Fo2A o] FojA glow, At A o FHHANLE e 21 33
FE AdFY Folet F . e AR FY AAHGEC] BF FLH BEFF A F
Auaggol WAYse) 23%, 5 2R7)7} A

nhe dAe FREE X = {21, 25, -, za}o] F014 3ok 34, A2 shmst she
HE zo] het A28 F f(2)( PW (Parzen Window) £&7] )& th23 2}

F@) = 3 o K{H V(@ - 20) (2.1)
i=1

o] W) K()E AY¥s =+ windowd}l 3l3, HE d x d% ¥ X4 (smoothing parameter,
window width, £-& bandwidth) g o]} 3o} d-29 A&

/K(z)daz =1
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ol 7l gslof stA| ¢ YutA oz o] Wy & K-3F THWHeE 227 o) o K-
Tolghe £ & AHE-3 )
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Z} 50784 F 15070 A EE F=SlA LAY 2749 do], ¥4 x7te & £ A
o], 99| Zo] /) EAMTE mmTAE FHF RAolt}. o] B & A F7HA] HEA4H
oA de] AFREH I 7} Wol &8 HEAR Helth A sEE o= BINEd A
AE FollA 3152 FAM( Admit ), 28% 9] EFZ A ( Not admit ), 267 2] U B FAY(
Borderline ) £2] GPAS} GMATY| 571x] A A EAH L2 FA 5] Qi)

EAYAM AR E A e i F EEETEE Il B EFYE He
SE BEFEAY Lol & o A > 00 et H = h2S2 A eHct g3t Adgs
o BEgnsPdel Ay g2 54 E-2 Wand and Jones (1995) A2l H o] Q). he
P 2}ELF 4] ( leave-one-out cross validation ) MRl & st (2.1) A EH I HALEF
£€ 2A8tE RAhop) 22 Al on, BEAEY A $ hy= 13000, Y&A5) A
% hope = 07001 T YA Y Aol 2 AT FARLY V7t d2zog Y
F mfi(z) AHREE FAUCEAN HAFEREE 270 e & Ik 4oid 82
719 ¥l & & A&k

KWPW & daglgde FYe§ o] &3 7FAGFE ¢ dee AAFHE
BEg ol &3 AdFA U Al Haatold] thg s &FAR ena, & B 3l oF .
F Ak doiE HEatele FHEE U AYAIA D E(mo] FAolA4E) 24
Roly gref o] GAZA = A A ezt 24 Frteitirl 2 dAlE AVA F
73 ZF7igdd Faee dEde] A &4sHe AL risinzg O dAl 4dlF
Baztol 7t HhH EFAA e B AFE Reolth B AEARY 7 R7Y BEAVIE
BH 232 sy S71EA K-Ba 20 o8 Fnde g Faix A3 F 7t
749 F3%E 7ot dhA HId Aol eE AT
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o

E 3L AAAEE e #RAR

QDA PW WPW KWPW
AE  |QERE | SRS eme | SEFE [Ave (F5) [ SEFE [ Ave ()
Iris 0.10 [ 0.0133 0.402 0.0133 0.286

(ﬁm=1.30) 0.0267 0.0133 | 0.20 ( 0.0200 0.290 0.0133 0.128
0.30 | 0.0200 0.214 0.0133 0.100
Admission 0.07 | 0.0706 0.389 0.0353 0.2711

(hopt=0.70) | 0.0471 0.0353 | 0.10| 0.0706 0.323 0.0471 0.228
0.20 | 0.0706 0.261 0.0588 0.166

oA AAE B FnEE S £ me 42 VERE 19 3.18 2ok 19 3.16M B
FUEo] REAFY AFe<0loM A H oz HAEEo] AFH oM e > 0.1 &7}
817 AR ER e, AEE 2 01018 & £ AT dEAEAME epg, = 0.079]
MR} D emec’t ZHET o] Mol HAHE e o] £ m3} awe Fade &
o] &3l KWPW £7/7 & A8 & 4 sich

3% 312 RE BIA e, & AH3] dUABES W 4 EHF7ES 2¥EFES
AAe 277 8 319 FElH] Ut & E/HVIEY LEFEE TAELZA U 93
AR ZAolth $4 F A5 BF HAAEE o] &3 AGER( PWERY] ) A50]
23 BHEO oA iEub( QDA YET £2& #9088 4 U} (e Ay
Wy (LDA )9 AT ozt ¥R £4 gornz vlmdA Agsisich. ) No| &
A FEFEES G A4 FHREE 278 Yehdla Mol ZF Jde] Fade &9
248 Uebd o, 3 319 Adve (#F5)& 9 B8 v H28 28 Fady A8Y
o] HaH &g Jehdt. X 3125 WA 2l KWPW £57]9 Fn4e o] WPW
B3r)e] aAEC H3le] 53 EPE AT UES ¢ 5 Uk 2 2EAZAdME
WPW E/5719] A% enar = 0.20 o)A o8] 2 8F-&o] 0.01339]4 0.02002.2 ZF7}31%
OU KWPW 8719 A% e = 0.30 74X QB 88 001338 22 §A8l1 Q). o]
£ WPW a3 oA AR ZAHH S AME S 23 27 o] 2R 239 #&2 %
Eo] 271A 2 #J ¢ £3HA =& ¥hE KWPW Zd A oM e H 2 2 2349y 9
3 T3 dEAC] EolH IS HAFE Aot FHAZE 22 AUdY KWPW £
F719 "ol A8 A A A& 8AE & AUt WPW EF79 A% def) FdRE
40 % ABE 7R 2 YA TR AAE o] &3 PW EF7| L ERES Astn le
H, KWPW 77| & 10% AR & AHE8ld 5Y3 LEREES @4 3. &, KWPW
B &7 PW B§F7)d vl&] 1/10 , WPW E&F7]d| vl 1/42] AR % 279t gl
A AN 5E F8E 5 e Aok

Ytz o] 7 fol = KWPWER 7] 54 & vl x8tA 808 5 vt & KWPWe]
AL A FURTE 2 F27%N /A DM EPWEFY 9 B8 00353S 248 £ 4ls
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B, WPWER7 & v 5@ 218 F( 2k 26% )22 PWERV] LERESET £2 0.07069)
LEFEE el B3 4 17% A5 & o] &% KWPWEF 7|8 LFF&°] 0.05882
A °F 26% A RE AME 3 WPWEF 79 2874 007068} eomg KWPWe 2 g7
A ol WPWe 3o 8] o] £58E A3 g8 4 sk

4. 48

¥ =®dME K-B37H57 4 (KWPW) 2F718 & 2708t o] W2 HAEe
TRYHEY st K-B T TAYYE ol 45t 9o FARZETD 2L 7o Fude
a“'} 2E9 7HERES F AL EFIIEE 2AE S HE & A48 Holth. KWPW

71 e 71‘-;1*rwr7 o 875 e thEe AMES AaAY TS HEAIEE 2
%1 7t FAL=H(WPW) ER7IME NFE A224 Fadel g ANs7] A8 27
FHE}A 2AE BEUEE FH 2 ATHSF 2N WPW 7]‘%’3—«] 4 e FE
Ach KWPW Ed 43 L U FHEREL o] 8¢ 74 343 e €L 0] &8 7}
FAEFE @3] FA FFAo)7t AAHEHAA ene BT ZAHT %iﬁ}ﬂl L2k
anje] FuHeEF tFREE ol &3t K-HATMEALERIE AT e e ¥
A HEatel & FRAEEY e mo G52 UEpd o mo] Faddd wet §43] F
7tete AuA Baatelgre g Jdgdnt. dAAEEN KWPW £R/7I1ME A 88 23
WPWEFZIH 20 el gel g3 AR &40 4538 $48 2348 &U3)
Aot

ZAel =
B =8 Hatd 24 & i FA FE AAA LA FAE =EY T
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Kernel Pattern Recognition using K-means Clustering
Method *

Jangsun Baek? Jungwook Sim?

ABSTRACT

We propose a weighted kernel pattern recognition method using the K-means clus-
tering algorithm to reduce computation and storage required for the full kernel classifier.
This technique finds a set of reference vectors and weights which are used to approxi-
mate the kernel classifier. Since the hierarchical clustering method implemented in the
Weighted Parzen Window (WPW) classifier is not able to rearrange the proper clusters,
we adopt the K-means algorithm to find reference vectors and weights from the more
properly rearranged clusters. We find that the proposed method outperforms the WPW
method for the representativeness of the reference vectors and the data reduction.

Keywords: Kernel pattern recognition; K-means clustering method; Nonparametric
classifier.
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