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Abstract

To enhance the recognition accuracy of differences between instances of nominal attributes and to
optimize the accuracy of classification algorithms, an improved conditional probability distribution
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distance measurement based on feature selection and weighting has been proposed, taking into full
consideration the dependencies among attributes. Firstly, a feature selection mechanism is con-
structed by using symmetric uncertainty. Secondly, on this basis, the information gain ratio of at-
tributes and classes is calculated, and the weight of each attribute is obtained. Subsequently, the
weighted distance is computed. Finally, simulation experiments are conducted on 19 datasets based
on the K-Nearest Neighbors algorithm. The results indicate that the distance measurement pro-
posed in this paper effectively improves the performance of classification algorithms.
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1. 5|

B P29 2 — A WA T R S B AR R o S N B P2 I8 P A% O s ik
HHEVF R IRYE A R MFEA, THFEARRAR SR 7 K88 . BT, &M 2R E 0
7SS R S DU R4 | SRR R LR 2 2 A Horp, JE T S5 5 2] (Instance-based learn-
ing, IBL) [1]2& —FhE 21 73 K5 20765, BAEVIZRMY BORAFE AN RIS REA, A2 TN FT B i BE 55
BRCR AT B 2R A SRR AR A ALRE , DA SEIRE AR AR 1) 43 R Tl

K- 4B 5 7% (K-Nearest Neighbors, KNN) & IBL Sy 1) — AN L8R3 . 2850y 0i i P 28 ph BOk 7 &
B 5 ISR 2 TR B S, FRIE RS S B B S ) k M YIGREL . Bl , HIEGIT XL k ANt
I EPRZEINZE,  FEA B0 28 o v ) AR B DR S () 00 1 o AEIX AN R, S Id ) BR B T &
X KNN B35 IV REA 22 52

R B R B ] DA 2509 B 1t SR AL Ay RS — RIS TR R v, GFGERIREE R . SRR
BRI REE RS 57— RE T g, XREHEMEE SR NG R, T2 N EEEZ
FE = BHEEMEE R R, AT R A U R EeE A B e LER S 5, XA E
JeE P T (1) R B B — A BRERVE IR R, 9 EEE 5 8 T4 R YRR, A IR RS FE B T E v i =
K BT EMARER R BT 52 1t 05 5 R & DL T SR e 26 40 A1 1 BE 25 52 &2

FrpE TR M EE RS B &b, Aha [2]5F A4t (1) 35 5 & (Overlap Metric, OM) 2 i 4 8, i f#%
T2 T — o eI v S S A AH [F) 8 MEAE A B, R S SR AR LR . RTT, A 2B N
IR B A R R B IE B, B SR ERK R, B ER I AE BAE), Kbt
SRR . RRX R, A TR 2 BT RS R I BE B LR TV, BN, Hindi K [3]75 &S
MBS LRI BRI R R, 1 T RS 4H 2 15 & B & (Inverted Specific-Class Distance Measure,
ISCDM). ShortR FI Fukunaga K [4[38 i 4M5 /3 2R a8 1H 5B MAE 5 2R AR, HEm 25 fe fp /MU BRFE
AR R XS it R oy RS Y AR 22, $2H T Short-Fukunaga /& & (Short-Fukunaga Metric, SFM).
IXRPE B R S R T R A AME S, (AT R ST 88 B T R A v R P AR AR AR
SLPREHE B R AEAAFAE . Le Si Quan F1 Ho Tu Bao [5]4 Hi 13 F- 25 - M3 40 A7 AN AR AL 1
(Conditional Probability Distribution-Based Dissimilarity with Kullback-Leibler, CPDKL), ##fithZefi 7 Fik
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k. ZJ7dalid it Kullback-Leibler (KL)HRE A & 1§ A S 78 45 7€ J& 1t 1) 2% 4418 % 73 4 (Condi-
tional Probability Distribution, CPD)Z 5%, H RINFTA IR ERIZ R, DU B AN SE 451 8] 1 7R 55

CPDKL == 238 5 43 A & M 18] ) AH B G ZR KAy B S5 [ AR PR S o R, e ) 20 RS S AR 3 Jg 12k 1) ) 4K
MR FR o HARRUL, 25— MRS T B PR A ARV BR SR, JIE 4 CPDKL fEZ AR 4 FIEE B B 3R
DK R H €8 o BE T IXANRRPE, it — D4R CPDKL 7E 0 TS R IPERESR I, FRATEEH T — PR bk 4%
Jiide ZITIEE So R X BRI E P [6] R A S8 M I AR OC R . B S, EHUEA Bl R 1M
EITEIRE . MbAh, NREAREMEX 73 RS TR, A SCH THE B 5 2800 R fE B ai %, IR
IR AN JEVE S FCAH R E . @ b7 K, WSO T AN TR B B AR A R 2R A A
AHBLIE i B (Feature Selection Based Attribute-weighted CPD Dissimilarity, FSAWCPD). A< {6137 st .
(1) EVIGREEZ AT, P&V AR O R T — MR IR 38 0715, 1207 IR T R8s R R
D H R A AR B AT M A (2) MR T AEEVEZE IR RN, B N B EAE, R
T & B R 53 AT 55 22 e 1t B BAR R

R ZH R : 58 2 T4 H PR R EE R AR DGR SN B 3 IR T AR SR H ) FSAWCPD
Jiids B 48 19 A UCH R A0 FE B RIEEAT LT, 56 5 WA g .
2. XA

P P8 R SR 2 ) U R A O LG 4y, B BRI A R EE I RCR (BAE T M I8 AT I A
THR AR E) o AW A2 TURR 2 i 1) 4 1) M Je8 P P 8 P 1 7 Vo

FBARE T B R AR, AR X NGRS (X=X, X, X, ) B m A B A A
B (a,(x),a; (X), - a (X)) B — A 2REE ¢ i (c= ¢y, 60w, € ) » Y TS
(Y=Yp Y Yo h<n), BHEEAS y CH m MEHEEEERE. 550, RIS AR TR A,
<A: A“...,Aj,...,A“> .
21 ETEMENEEEE

HEEREIBIS S x 5 y AR SV FAE 22 R R VPG S AT 2 [ PR B SO AR ALRE o 8 SN R

oM (x,y):zm:[l—ﬁ(aj (x).a,(y))] 2.1)

j=1
Fob 5(a,b) WRTEREL Ha=bi, BEMA L Ha=bif, BHMHENO, FLHINS(ab) BB
L 5E S
22. BTHRHBERNERESE

Short-Fukunaga J& &2 —Fh 3 T B 4R B0 B 53k, Sl it T = 2RI i (il dn,  BE g
(FIZRARZEN 0 F1 1). BEJG, 2% Myles Fll Hand [Ty B E 2 035, A OB E SN AL 0 FhA
) Short-Fukunaga &, FHA—TiFN SFM (F3CH ) SFM 48 2 K150« BARTHE A X

SFM (X:Y)=§|P(Ck 1X)=P(c, 1Y) (2.2)

Ko, P(c, | X)F1P(cy |y) A BIFRS x Ay BEA0 o (OZPERERS, T3 AN VLI 59 2 88 54
@3,

R A 5 B S PR T — P SR B A s 2 PR, SRR 5 R P (A2 ) (B R 4P RN,
P ARSID y FEIRIE A _E AR SR o(x) BTNl b HB A , 5 ELIAME 0t DU B
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B WAy FUIGRSEH) x 75 1% 8 M 1 B B A (BB ) . B IR
ISCDM (x, y):\/id(aj (x).a, (y))2 (2.3)
=1

Hr,
1
d(a;(x).a;(y))=10 (v)=a,(x), (2.4)
1-P(ay(y)lc(x))  He&
R@Ay1, P(a, (y)lo(x)) TR x HFbi () 15 | AR a, () B9l B ek
a; (y) sl y 5 § S EYEE. T AKXIF:

> 5(c(i).c(x))5(a, (i).a, (¥))
P(a;(y)le(x))=2—— . (2.5)

o(i) J% | NS AR
23. ET&HEESTHEESER

BT XM EROAMUNEE R, B MNNFHEMESMMEREMEREE % B
THEOPIRINR
(1) S x Ay 5 D ANEEESETIIGERINE ] MEBEEAESR, H j=i)NEGHHE
p(Aj =ay| A =ai(x)) (q=1-n;, n A5 A EME A R KR
2.5 (ayay)5 (a8 (x)+1
p(Aj =35 | A :ai(x)): = ; (2.6)

> 5(aa () +1,

1=1

M=

5(a,j,aqj)5(a”,ai(y))+1
P(A =a;1A=a(y))="1— ; @.7)

> 5(ana(y))+n,

1=1

LN

o AN AR T S x Ay (IR IE A R SR A KRR cpd (A | A =a,(x)) BT p(c, | X) -
(2) KL HUEE R AL BB AN S AR 20 A 2 (8] 1 22 e APk -
pd;; (x,y)= KL(cpd (A 1A =a(y)).cod(A 1A =a(x))), (2.8)
MR T HAREE A, () =L m=2, = | RLRREBER A, RIS R 4E RE YL
filx 5y fEJEME A ERIEREE.

pdi(x’y): Zm: pdju(X!Y) (2.9)

j=1Ai

KL B AR P MR 0 A P A Q ZZ 57 (KR bR BB P A Q 2P ES BUBENL A BB 70 A1, B
MERRERD AP AIQ (i=1---,n), W KL HUEHHHHEARXN:
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KL(F’,Q)%Zn:Pi |ngg (2.10)

@) HEINx 5y £ENEIE L, WmRSI el mE e AmeE. R ARDy:

CPDKL(x,y)= i pd; (X, y). (2.11)

i=1

3. HitWEEEEE
3.1. FHMEEE

BEXT R VR IR A 2R, FATHETT 1 e oxd 45 € J th AR e 3 — A RAF I (5 B F = 1) Bk 74210
o IR FZ I A ST AR AR R R, B B AR R MR HAR TR I T2 [8] . 1%l fE
FERR R E RIS, R — @ RE LD | SREISAT I (A, ARy BRI T

b, BMMEYERRKIVHN SRR e, tHEJRYE A BURRIEE A BAEE L

H(A) =2 P(a,)og, P(a,). @)

Horh o, ORIREE A 055 | REER, n, R A TR FREE (0. (ENEE S REE A F, A
P B AS B 5 JEE T A 52 SO
H (A |AJ‘):—§P(a,,j )Z;P(a,i |ay;)log, P(a, |ay), (3.2)
A P(at,i |y, ) ARV a; BZAF TR PEAE a, HBLFIBESR .

BEJm, THEH ASRBLIISCT A G R, XEERE mfE B

IG(AIA)=H(A)-H(AIA), (3.3)

KHATIG(AIA)>IG(A|A,) WIANA LA, S A FSCRERT, EARE B 45 A8 R o 7 )
HRRAR R, HR T EMIHABIEME L MEIE9], AT ki —w A, I dRbrg REHIZE, 112
[, FATHE A5 A FIRTFRA E 1

5(414)

VAN TR )

(3.4)
SU MEARR, WHEYE A 5 A BIRGHIER A5 .

B, WEANSEACRRHILEEARE, RN E HAREYE A REET SU T E IR R T7
Fo EANEMFIEN:

2 SU(AA)
mean(SUAj): wm—l (3.5)
NES HbRE e A BA BB R I JE MR &, BAT R 2 UL AR R 1.
dependency (A, ) = {A AlA %A ASU(A,A)> o mean(SU,, )} (3.6)

i o e [01] R MEHITHEEMO RIS H, Bk ka5
BRI, RIE T AR A HEDSE A SRR A - AR A,
MR SU (A, A) - TR T4 A #047 SU (A, A)=mean(SU,, ). BB, A 15300 40 e 4 3
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IRBCR, 2, B4 R A, (7 SU(A,A)2mean(SU, ), WARH A BN
dependency (A;) .

3.2. FSAWCPD
AT, FATRIE T BRI — B A BR R BT i, RIS T R AL 2 A B 7 AT
AHHAAE L &

NI RIS HR 2 I, RN SR R A FAE S P IO BB, RIS B 26
NIRRT B T
(1) FEMUTFORTE PRI SLRERR, Ao 45 45 T 2 108 LA T K T 5 e o 0 4% K

H()=-P(c,)log, P(c) @)
H(C|A)=—§P(ai)kZZ;P(ck|ai)logZP(ck|ai) (3.8)

FOU, BB VAR T RIS R 26
IG(A)=H(C)-H(C|A) (3.9)
(@) HEA RIS T 015 B2 %,  DAPAEE AT K B TR

Gain_ratio(A )= IG(A) . (3.10)

_—Z?;P(ai)'ogzp(ai)
K vH 5 H A B0 2 R A N BUE R 45 & B 1 w, = Gain _ratio(A) « IX I, SE A ) P S R
FSAWCPD R] &/~ N:

- (3.11)
:Zwi Z_KL(cpd(Aj |A =4 (y)),cpd(Aj | A :ai(x))).

L
oL
2

Hrb pd, KT TS E AN (2.6) (2.7) (2.8)H1(2.9).
BHARFERAR A

Hik: FSAWCPD

BN: INZRSEE] x, MERsesly, Hb g m AERE(A--A,)s tAERRZ(C,--,C)

fth: x 5y A d(x,y)

Step 1. MRIFAFAELFRHLEI(3.6), Fhiks A BRI BIESE S

Step2. EELE L, HINFTAEMERETE, WREGANBIEARESE S5 Z B EEES:

Step 3. HR#EA N (3.10)1HEBA B HEIAE w,---, W, 5

Step 4. IRAEAKQE)MQ27), M x5y EEIEA T, BYEA TEMEHIKIMER, AR % R 1

Step 5. WRIEAX(Q2.8)FH KL BUE=UF M ER
Step6. EEIST A AL S, £5EME AN, HHE x5y £ A MR R GRS fiZR, FMNAHAAR(2.9)

X RRA, B x 55y 76 A THUBEE pd,(x,y):
Step 7. EHLIEA FHIEG, MM x5y 7E m AR FROSER
Step 8. MLl AR (B. ALK EFEIEC, [ 20 x 15 y 764 SRR ME F IOEEES, JFIRE d (x,y) -
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4. SKh
4.1, SCHgT

A% b FSAWCPD 5 OM. ISCDM. SFM Al CPDKL PUhfH B E7E KNN g tEae R, N
F#% KNN Ff K (E eSS R VERE RS2 . 3P iris B, BEANFIFE B &, PPl KNN 232588 7F k
A 1 % 30 FITEH W IERE . KA 10 K475 CRAE, BARGE R 1. 458EH: 410<k<20
B, AFFEEE SRR, KNN BiEmuEmRsa e . ik, TATER T — M EKMER k=20,
VRN G 825256 1 [ 2 S 40

BE—h, fKHE FSAWCPD HyERIFRME, TERHMEIESENT, JFEAGNMEBERLE —NEENSH o
DIRACRFAEGRIE I BOCR o BRI, ARSERSR RTINS, % 0 3 1 ZEPMELEK 0.1 fE RS EE A
FSAWCPD, #idxfbbgiiR, wkthaet ki SBEENRE S o .

SEEOIAEE: A AT 92U I 7E 32GB RAM Al i9-13905H Quad core CPU @2.40 GHz ) 64 i Windows
11 &4 t, #F Anaconda3 ¥833f-18 ] Python 3.11 Zifii& =, L PyCharm2023.3.2 £ JT KL 5

o
- B i o o T S S
0.96 1 +’++,+ RRRTINIPY Lo o ~+-+-+
At
A
7
0.95 - i
R Vo X v VR
0944 EmE= ' ,—“'—.."‘ g g pgEEESENEREeg g
e} | A H
% **’**_**** R *\*
5 Tt
I¥] * el
© 0.93 /‘"
/
A
*
0.92 #*# -#*- OM
#- ISCDM
SFM
0.91 4 <~ CPDKL
--+- FSAWCPD
0 5 10 15 20 25 30

Kk

Figure 1. Accuracy of different k values at 5 distances

Bl 1 AMBEETARE K ErERE

4.1.1. BEENSHALE
ATV FENERE, SIG M UCH HLER A R kit 7 19 MR REWRES 5528, £ 1N
XS PR VRGNS B, H “Y” BoRBURET O EEARME, “N” WRREIEE R, NMEEBRRE.

Table 1. 19 UCI datasets
= 1.19 M UCI #iEs

VGRS e Atk RS BUEE FAREN K A (YIN)
automobile 206 10 15 6 Y

auto-mpg 398 0 7 3 Y
balance-scale 625 4 0 3 N

Breast-C 116 0 9 2 N
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breast-w 699 0 9 2 Y
car 1728 7 0 4 N

crx 690 9 6 2 Y

flags 194 30 1 8 N
glass 214 0 9 7 N
heyes-roth 133 0 4 3 N
heart-disease 303 13 0 5 Y
hepaitis 155 1 19 2 Y
iris 150 4 0 3 N
lymphography 148 19 0 4 N
primary-tumor 339 17 0 21 Y
tae 151 2 3 3 N
transfusion 748 0 4 2 N
wine 178 2 11 3 N

Z00 101 17 0 7 N

WICH T WEKA [10]°F- 65 TUARER Ji e Kdfs; o 200 k(032 S R 0 A0 A4 3 1 SR 1k P 8 BB AL .
B BRUE

(1) BRAEAEE: XTI e, HZE vk f RBORIAN R R AR, AORFF RO 00—k X+ 4uE
JEE, A R P BRI AR, DAERF AR RIS

(2) EHALALEE: R EUE R VR 5170 10 DX, (S 1 B s VAL 4Oy B AR I X Rl ARR, Sk
LT SR B UL, B R 1 XTI R I AR AT

AR TAL D UR B AR AR e S A R AR E (R el AN R B SR AT REAT SR TR

4.1.2. THMEIBER

AATREAR BT IZ AT 70 VR VR A R 05 O B8 2% AALL 2R bR 5 (Negative Conditional Log Like-
lihood, —CLL) [11]FIARAHXT - J5 1% % (Root Relative Square Error, RRSE) [12], LLiFAti KNN 54 1925
BRI REZEAG T FSAWCPD PEREIR2IE o X PR AR T VAR

(1) SR H IR AR R £

—CLL(®| X):—ilog P(cy1%). (4.1)
q=1
Jork N CORTREESEHL AL, o R g ANIRI x, FIELSEEER, P (c, | %, ) A © RIS X,
() FL AN o, IIRE2E .
(2) ARAHXSFT7 R 2

4.2)
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AR@.2)H, o NMINGERLE K DMEFREE, JLEE CARFEIIRE: Py AT x, TN o 1
Ky R ANK MM P, I x, MR o MR . ERSEPREOLT, WA SRR
FERFNM o i AR AR B Py 9

P

gk

Lc,=¢
= k=1t (4.3)
0,c, # ¢,

—CLL 5 RRSE HI45 R, Ui RER AT .
4.2. SBWERS

ARSI o AR P B S 10 FRMST IR T AE SUIGAE,  IRARAE EATT R A AN U7 2 AT VP AL T AER R
(ACC). FXTEUA AR R L (—CLL) LA B AR KX 77 1% 22 (RRSE) o BEAF, AR AIRTT FSAWCPD 5 H A
PR R AEVERE LA ZE R, LRI H] TR ECN t R, W MEKSFROE N p=0.05. GIRFMH, Rl
i “o” KI5 FSAWCPD REM T HALT %, H “e” R/ FSAWCPD 3% % T HAb 5%, 4 FSAWCPD
SHALEEINETGRE Z R, I E£R.

SERE SO A IR WA 2~4. FARHIRBEHAT /3 bR “CRME” 1 “WITIL” o “PIE” BRT %
P R B AE BT SR PR RCR . “WITIL” JE/R T %1285 FSAWCPD 7543 281 f8 L Xt te
fE0L, EDERFIBAERE T “BECPAR 7 B L 4 055 2 51, “5/6/8” 7k CPDKL 5 FSAWCPD
AHEL, 5 MEH, 6 ATHECET, BLA 8 dt.

PERSEIG 45 T

(1) H7 2 A7%0, FSAWCPD £ ACC P 5ER ki B e g s, Aok, el
7 CPDKL (12 %) OM (15 ¥%). ISCDM (12 ¥)A1 SFM (12 1X); {EF-¥ME J71H, FSAWCPD (1) 218 2%
0.71, ©#&T CPDKL [ 0.69. [Htk, FSAWCPD 7EHA4EEE Efk T CPDKL, JfH{ES OM. SFM
A1 ISCDM b8, FSAWCPD I T —E % .

(2) 7E% 3 K F—CLL WIXFELsr#rH, FSAWCPD %Lt CPDKL 1 OM JEFIFFT - IR E % TR i
U BARI S, FSAWCPD Xt CPDKL £l OM #iF 15 R HE(RL &P &) Al 4 R MG INF1E B F,
FSAWCPD fI. T- CPDKL.

(3) 7E# 4 KT RRSE Xt Ly #rHh, FSAWCPD 5 & i B B S Af bb, ik FURDHT P A v S ast 2 ik
HFIRE. HARKE, FSAWCPD fH#: T CPDKL (14 5i(°F) 5 fir). OM (14 mi(*F) 5 %)« 1SCDM (11 i (°F)
8 fn) Al SFM (11 Ji(“F) 8 %in) R INEE :: EFI(ET 1, FSAWCPD [)~F351E K 77.69 B &4k T- CPDKL
78.28. EMAT S, FSAWCPD 7t RRSE fEFR 1M 4L F# 2 20 T CPDKL. [Fl, 53 A8E By R & 5
EAHEL, FSAWCPD tH/EHL T — 2 I 3.

AP E 3 5, WSCIR A T EER R ACC. —CLL 1 RRSE b4 F CPDKL #1 OM. It4h, 7£
ACC FlI RRSE J i, 1%J7i%5 SFM A1 ISCDM (PRI Y, FFrEHAL A

Table 2. Comparison of ACC between FSAWCPD and CPDKL, OM, ISCDM and SFM
5% 2. FSAWCPD 5 CPDKL. OM, ISCDM #A SFM HJ ACC Eb%s

it FSAWCPD CPDKL oM SFM ISCDM
automobile 0.54 £0.11 0.52+0.11¢ 0.59 +0.10e 0.64 % 0.09¢ 0.63 £ 0.10¢
auto-mpg 0.71 +0.06 0.73 £ 0.06¢ 0.70 £ 0.06° 0.72 £0.06 0.69 £ 0.07°
balance-scale 0.45 +£0.05 0.45 £ 0.05 0.82 £ 0.05¢ 0.95 +£0.03 0.90 £0.03
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Breast-C 0.66 £0.13 0.65+0.13 0.60 £ 0.15¢ 0.67 £0.13 0.63£0.13¢
breast-w 0.97 £0.02 0.96 = 0.02° 0.94 £0.03° 0.97 £0.01- 0.97 £0.02
car 0.70 £0.03 0.70 £0.03 0.89 +0.03- 0.96 +0.02 0.88 £ 0.02
Ccrx 0.85+0.03 0.84 = 0.04° 0.85+0.03 0.84 = 0.04° 0.86 = 0.04¢
flags 0.65 £ 0.09 0.57 £0.10¢ 0.56 £ 0.10° 0.63 £0.09° 0.65 £ 0.09
glass 0.62+£0.11 0.58 £0.11- 0.55£0.10° 0.61+0.11 0.61+£0.10
heart-roth 0.59£0.16 0.53£0.13¢ 0.55 £ 0.14¢ 0.71 £0.13¢ 0.58 £0.14
heart-disease 0.59+0.08 0.59 +£0.09 0.58 £0.07 0.58 £0.09 0.57 £0.08°
hepaitis 0.82 £ 0.09 0.83 £0.09 0.81+0.10 0.85 +0.08e 0.84 £0.09
iris 0.97 £0.05 0.94 £ 0.06° 0.92 £0.07° 0.94 +0.06° 0.94 £0.07°
lymphography 0.81 +0.10 0.82 +0.09 0.80 +0.09 0.78 +0.10¢ 0.83 +0.09e
primary-tumor 0.44 £ 0.09 0.45 +£0.09 0.43 £0.09 0.41+ + 0.08° 0.46 £ 0.08
tae 0.49 £0.13 0.50+£0.13 0.50 £0.12 0.53+£0.11- 0.52 £0.12¢
transfusion 0.78 £0.05 0.76 £ 0.05¢ 0.77 £ 0.04¢ 0.77 £ 0.04¢ 0.77 £0.05¢
wine 0.96 £ 0.04 0.95 £ 0.04° 0.94 £ 0.05° 0.96 £ 0.04 0.95 +£0.04
Z00 0.81+0.12 0.82 £0.12¢ 0.84 £0.11- 0.82+0.11 0.81+0.11
FIME 0.71 0.69 0.71 0.75 0.74
W/T/L — 2/8/9 4/6/9 71716 6/8/5
Table 3. Comparison of —CLL between FSAWCPD and CPDKL, OM, ISCDM and SFM
%% 3. FSAWCPD 5 CPDKL., OM. ISCDM #1 SFM BJ—CLL tb&
B FSAWCPD CPDKL oM SFM ISCDM
automobile 2459 + 2,55 25.38 £2.60° 23.66 £ 2.57¢ 19.92 £3.11. 20.33 +3.48e
auto-mpg 25.13+3.05 24.66 = 2.88 2557 £2.97¢ 26.02 £3.19¢ 26.93 £3.89¢
balance-scale 61.05 +3.82 61.05 £ 3.82 42.56 +£5.16¢ 13.20 £2.93¢ 35.16 £ 5.35¢
Breast-C 7.17 £0.92 7.19+0.77 7.76 £0.77¢ 7.85+2.25¢° 7.79 147
breast-w 9.56 + 2.49 9.31 £ 2.52¢ 11.14 £ 2.83¢ 8.26 £ 2.47+ 8.95 + 2.04-
car 164.77 £ 10.97 164.77 +10.97 64.88 + 0.03 43.03 £ 70 63.06 + 4.24¢
crx 2491 +4.52 27.63 £3.28¢ 27.04 £3.520 25.80 £4.53¢ 2526 £4.21
flags 22.40+2.99 25.85 +3.020 25.92 +3.240 21.61 +3.87¢ 20.88 + 3.66¢
glass 21.44 +2.80 2217 +£2.73 23.96 £3.120 21.03 +3.24¢ 21.62 +3.73
heart-roth 11.65+1.43 11.90 £ 0.96¢ 11.97 £1.17¢ 7.99 + 2.58¢ 9.90 £ 1.35¢
heart-disease 30.97 +3.78 30.99 +3.80 31.19+3.93 31.45+4.430 31.68 +4.77°
hepaitis 5.94 +2.17 5.62 £1.97¢ 5.94 £ 2.15 5.17 £2.13¢ 5.35+2.29
iris 334124 3.60 £ 1.02¢ 5.12 £1.27¢ 3.62 £ 1.73¢ 3.55+1.61°
lymphography 6.97 +2.36 7.22 +2.26¢ 7.63 +2.06° 7.82+2.17 6.65 + 2.53
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primary-tumor 63.67 £5.86 64.92 5710 66.38 + 5.580 65.67 + 5.72° 61.85 + 6.22¢
tae 16.22 +1.35 15.96 + 1.35¢ 15.81 £ 1.21« 14.80 +2.81. 16.47 +2.56
transfusion 37.79 +4.50 38.91+5.01° 38.61+5.01¢ 38.39+5.01° 39.16 + 5.58°
wine 3.93+1.13 422+ 1.12¢ 6.55 + 0.96° 3.20 + 0.04e 3.48+1.21.
200 5.81+1.78 5.90 + 1.80¢ 6.11 + 1.82¢ 6.16 + 1.89¢ 5.98 + 1.83¢
V1B 28.80 29.27 23.57 19.53 21.79
WIT/L — 4/4/11 4/2113 10/0/9 10/3/6
Table 4. Comparison of RRSE between FSAWCPD and CPDKL, OM, ISCDM and SFM
% 4. FSAWCPD 5 CPDKL, OM, ISCDM #1 SFM &Y RRSE Lt
Bl FSAWCPD CPDKL oM SFM ISCDM
automobile 88.88 £5.92 90.17 £ 5.87° 86.68 + 5.68¢ 79.44 £7.72¢ 81.79 + 9.04¢
auto-mpg 81.26 +5.29 80.48 + 5.69¢ 81.64 +5.02 82.71 + 6.54¢ 85.05 + 7.82¢
balance-scale 103.34 +3.67 103.33 £ 3.67 76.29 +3.92¢ 36.39 £ 7.17¢ 64.34 + 4.86¢
Breast-C 91.83 £8.78 92.05+7.91 97.24 £ 8.03¢ 95.40 + 14.99- 97.09 + 11.13¢
breast-w 34.99 + 8.63 34.22 £ 9.00¢ 41.55 +8.77¢ 30.72 £9.70¢ 34.22 £10.07
car 105.04 + 3.85 105.04 + 3.85 64.88 +1.72¢ 40.84 +5.75¢ 56.88 + 3.24¢
crx 65.45 + 7.79 69.61 £ 6.19° 67.99 + 6.33¢ 66.96 + 8.06° 66.17 + 7.60
flags 79.24 £534 86.06 + 3.72¢ 86.09 * 3.66° 78.78 + 6.06 77.31 £6.81¢
glass 83.35£5.73 84.40 £5.320 87.54 £4.710 82.82 +6.32 84.02 £7.18
heart-roth 89.49 + 6.23 92.27 +3.63° 92.15 +3.77¢ 74.27 +15.41. 82.84 + 7.45¢
heart-disease 88.26 + 4.21 88.02 +3.83 88.13 + 3.89 89.45 + 4.97¢ 90.26  5.50°
hepaitis 85.29 + 15.73 83.25 £ 12.91. 83.60 £ 12.83 76.53 £ 18.77+ 79.77 £ 21.01¢
iris 34.01 £12.04 35.30 £ 10.84° 46.34 £ 10.31° 34.59 * 15.36° 35.73 £ 15.09¢
lymphography 69.93 +12.14 70.39 £ 11.73 72.82 £10.21° 74.77 £ 10.62¢ 67.20 + 14.67+
primary-tumor 89.13 + 4.59 89.39 + 3.89 90.75 + 3.87° 91.08 +3.39 89.21 + 4.41
tae 97.65 +4.91 96.77 +4.92¢ 96.67 + 4,59« 94.44 +10.96¢ 100.03 £ 9.61-
transfusion 94.99+4.78 96.90 + 4.85¢ 96.16 + 5.00° 95.91 + 5.420 97.11 + 5.40°
wine 32.82 #11.21 34,57 +10.42¢ 45.78 £ 7.16° 26.68 + 13.29¢ 29.97 +12.83¢
200 55.45 + 9.80 55.07 + 9.53¢ 54.65 + 8.92¢ 56.29 + 9.940 55.50 + 9.79
FHME 77.39 78.28 76.68 68.85 72.34
WIT/L — 5/6/8 5/3/11 8/3/8 8/5/6
5. 451

ST RSB M AFAE R KOS R, O SRS HEI L B S (] A PR RS , AR SO 7 — PR B AL
FFHRICHE TR I SR AR R 2 3 A1 B AN AH AL 58 (FSAWCPD) . 2T EAMUE & T BT SC R, 1T
R IR 77 2, BRI TR R AT S R E A . SKIREE AR W], fE KNN SIEMIRM ISR,
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