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1L AE
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2. NEFCLASS 29
2.1 3% HAHAAEE NEFCLASS 9

NEFCLASS+ & (NEuro) ¥ 2] (Fuzzy), #F(CLASSification)E &4 %33 who]o)
= % =

U NEFCLASS 2g2 Foizl fi=aied e 53 A&siA 2Asts AAFHS sk
2243 (membership function)®] FElE gtF ot dHAHEE x= (41, 29, =+, x,) ER"
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[29 21] NEFCLASS 23: 1e€li5 270, 13 570, 2% 27
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S s e R"— (0, D™ Aotk o714 o(x) = (¢p, =+, ¢p) 1
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Ciol &3t #AA  ol(x) =¢(e'(x)) el g3l e(x)E deth. A971A o=
Ty ERZ239 sideS veldo. g WYy ¢ F M 2
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NEFCLASS =23& A

[3Z === M= 20| NEFCLASS 2 3]
(l) Ulz{xl’xz’_”’xn}, UZZ{RI,RZ,‘”,R/?} :la]i U3={CI9CZ,-.-,C;M}.
(2) == x;eU % == R,eU, Aol 2z 22 dojd FdA% E&(linguistic

term) A7, j,e{l, -, ¢} 2 #le]E(label) ®rh

3 BE R,eU,,ce Ul sl W(R,c)e{0,1}] HH3c}

4) F2 dEns x2HE AFHY 54 dolES zE AZ(connection) 73
22 ItEAE FA% o) AZS & A A A (linked connection)©] &} 231 11 7FE A
£ Ff7l% A (shared weight)g} H2t}.

6) == xeU 9 == RelU, Aol9 A4 do8S L, 2 %734 1w BE
R, R e Uyl sl th5 Aol dHgt
(V(xeU) L,gp=L,r )= R=R
6) ZE FH=E RelU,o RE == ¢, c’ e Usd g8 & Aol 4yt
(W(R,c)=1) N (W(R,c’)=1) = c= ¢
1= ce Usoll sl o. = a, = net. 7} A H3c},
1= ce Usol tial net. &= b33 2ol Axkd
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NEFCLASS Ege $2% 54L& of| dxef ddo] 7tgxs ot
A of gk(linguistic value) AZAW “ xS FF=A A=

2104 pPolth. 2= dojgte BE FHwc(dAd], 23219 R Ryl ds &
Mol A S AR AAY HEAS B FhEE A2 2 JEnsoA YL
NEFCLASS RE.&& djelo] gk B4l Ao 2y whgojd 4 glon g5 o
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F A 283 H2ZL FFRE ROl HAH e AZEY AAHES o A
(antecedent) g} F &t}

NEFCLASS Ed& Ao &49w==7t A3 glo] AlZEn, 2H=EEL 534 d A
AAA RS Fdste sk AHET. 28 Fox JHAY pol dis) HAHFe =
TS o2 rES AT od 4 HAAFHFE dSHE JEviTd ds g 2
2%5S AT wkeF o] xFro] v|Ee] g Ao HAlel #A i ofF FER ==
Ao i EdshA gdntd RS TR ==V A" o) AL HAGER S e oS
bt el wEeF Q¥ o] FHREOEZRY AW A HdeYEi aFe ZEFTH
7ol Ay o] Wo] A¥Ad + AUrh

TRl 27 e E uf FdiugFE AAY A&TTE AHSH Ad o] Egttt
At o2 A&FFE /MY EFE ZEe o A4 A ET



’g:j if x=[a,b)
p:R—[0,11, plx) = g_g if x€[b,c]

0 otherwise
ojwl 3 e o|YAHAEE ZAASY] Y3 f-normlE, F FEF=EC FXHTFE min
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o]t} NEFCLASS A
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(1) A3 T=HY A9 (p, ) E A=

@ 2 JEdws e U Al 10 (p) = max jeq,. o (1 (x))} 8 BHeE 2%
g op B 2

(3) wrek FARw=e] 7 ko A RO F3, Wk, R) =p V-, W(x,,R)=p "<
REtE FHEE RO gluW I¥ =EE gAdu 1 mEE =19 FYnE
¢, ol a4z}

(4) wreF oy FAE A ke sFAEo] UL k7t kpy BT kA wA (DR Eojzit)

a8z gtow Fedit)
Axp F s AR&EiA rH Mol =E AA g
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EH)7h A, ddd 9
QRFHAILE 33 F2), 749 FHo] AAHATGE 34 F2),

YT | BT | AT |

HATZE 1209 (100%)| 0 (0%) 0 (0%) 209

Bobg 7k |24 (88.9%)| 1 (3.7%) | 2 (7.4%) 27

97177 3(54%) | 0 (0%) |53 (94.6%) 56

HA 236 1 55 292
Agrak BEF 263 (90.07%), QEF: 29 (9.93%)
¥312> G AEsA ERE, Y7 F0e vwd G EREY Bk 3t
& 2 BREA 2 BojFE oA aFE AR Ut EFSE] Wi Ao A



Zben), ol9p o] IFH¥ AF Y 7 Bl Hol7t F Aol NEFCLASS E#o] =
g qhek A9 g BoFA Kb wdo]

[ 32] 570e] ewisol ds 73

Ry if (x1=1, X9 =M, X3=mM, X;=S, X5=S ) then 773t
Ry if (x;=m, x9=m, x3=m, x4=s, x5=S ) then 97|73t

Ry if (x,=1, xy=m, x3=m, x4=s, xs=m ) then AAF+7t

—_—

R42 if (x1=1, Xo=m, X3=m, X4=S, X5=l ) then =<4 %1
Rs: if (x=m, x9=m, x3=m, x4=s, x5=m ) then A3t
Rg if (x;=s, xy=m, x3=m, x4=s, x5=s ) then %|7]13t

Ry if (x;=s, x9=m, x3=m, x4=S, x;=m ) then %|7]%t

o714 s= small, me& medium, 12 largeE o] w3k},

[ 33] 71X %7 T FAxTY BH
dFE 1F
A | Bk | 9713 | A
AR | 207 (99%) | 0 (0%) 2 (1%) 209

Bobg 7k |23 (852%)| 1 (3.7%) |3 (11.1%)| 27

971 73k 2 (3.6%) | 0 (0%) |54 (96.4%)| 56

A 232 1 59 292

Qg B 262 (89.73%), - 30 (10.27%)

$33& HAANE @ Fol HEE 20 AHNE 1y, x5 F ABSe] TAARA Yl
CA BHE @ AdE welFud e usel U TU4Re BRAGND 0B F
&0l 27 AR

[ 34] 7HAR 7% 3

Ry if (x;=], x5=s ) then 3’3t
Ry if (x;=], x5=1) then =<Hg 3+
Rs; if (x;=s, x5=s ) then ¢|7]+%t

Ry if (x;=s, x5=m ) then $]7]+%t

o714 s small, me medium, [ largeE 2| 1|3t}



[% 35] d8WF x, x50 dIdk HAAHT

Var 1 War 5
B ] Smi g
0. c A \ i
h L ;
.'lI 'I-
0 i
I L '
o ¢ 0.8 ] " 7
/ ’ .l,-"
y J
oo : R : 0.0 : i i : :
ELEN ] L L r ] BiE2 11N ran 0.y 1.0 an an a0 510

o714 sm< small, md¥ medium, lg= largeE 9] 7] 3t}

E36E 19974 ol9le] AAxmel WP BRANE welFTh AR RRA%A
@ A%e AL AATA A4 drol sadn AzEo B =RdAE gAAE
o wRAMe] hF A A FATh

[3 36] AAAR] BF

& 1F
R A Il R e s P e R E 3
1322 8 486 1 1817

d A 2. BEAEris data)= 3709 ZLF Setosa, Virginica, Versicolour® ©] %
W ZF 52 50719 FHEAREE Y. AAAEE g7 WEd FHEAFE o

)= eiv

Ay @l E379 H38L 47 RRAdS #HL wozth REARE A 1§

7F 5002 #27] "o NEFCLASS X &o] w53t whsl A3 E HojFErhal A7ZtE ),

[% 37] +dAze] E72%

5 1%

Setosa | Virginica |Versicolour| &4
Setosa 50 0 0 50
Virginica 0 48 2 50
Versicolour 0 4 46 50
A 50 52 48 150

At i 144 (96.0%), 237 6 (4.0%)



[3 38] 4719 ¢lewz=o] gt 72

tif (xy=s, x9=m, x3=s, x4=s ) then Setosa

s if (xy=s, x9=s, x3=s, x4=s ) then Setosa

. if (x=m, xy=s, x3=1, x,=1) then Virginica

2 if (x1=l, x9=s, x3=1, x4=1) then Virginica

2 if (x=l, x9=m, x3=l, x4=1) then Virginica

:if (xy=m, x9=s, x3=m, x4=m ) then Versicolour

2 if (xy=m, x3=s, x3=m, x4=s ) then Versicolour

o714 s= small, me& medium, 12 largeE o] w3k},

o A 3. Wisconsin %< A2 699712 #=XE 717
3}3’— U7 Wl A A ALEAT. AFAES F
Fon. zk #EFA = IR dERTEE JHdn
310 247 REANS FHS wAFE o Amo )

o= L3
e 4| @A
oFd 225 14 239
¥4 11 433 444
A 236 447 683

Ak 5 658 (96.3%), i 6 (3.7%)

[ 3.10] 9709 Qo] gg 72

ok 2% 16709 #
Nl 1w

Ry if (s, s s, s, 58,5, 8, 5 s ) then ¥4
Ry if (s, 8,8, 8,8, 8,5, s ) then ¥4
Ry if (11,111, 1,11, 1) then <4
Ry if (1L, L1, 1 s, 1,1, 1 s) then 24

o714 s= small, me& medium, 12 largeE o] w3k},

3| A] NEFCLASS =3



2 =wodlAE delgrteld s fld FHZd JiEE w23 A EF/ A 2 ®l (nuero-fuzzy
classification system) NEFCLASS 2 &g A7isla AARF A&l 2o H5S H
7hst Atk AR A 2ol o3 =718t 2 4 = NEFCLASS 23 & 341]94 i f-then 773
Abgste] g5S & F Mo Jhssttke A NG 2

45
S e oha A e SA R Welth NEFCLASS 2.2
(o]

O

o)
i
o
%0,
)
IN
O
n:
T,
L)
S ot o

2L H —F-E%Z}ioﬂ 2
i EE T HAG A S Y F A HAA7HSE AT F NEFCLAS qe F
= qELYEFS AMEE AT EFES AR FAHIY HIFAHo=R fﬂxl &
S ST FEE S 08 wEAA URAR SR TS ARESte] AdEA et
webA o]m] 23 EA(semantical problem)E ¥ dlal st5ZAME tdksl A wHET

A A AAAES Y FAAE, BEAE Wisconsin LA 2 Ags Ay
of ¢]dl NEFCLASS E ¥ BZEx: e} Wisconsin AR A= w53k vk
Adg BoFQr 22y vt FAX R dsiA = NEFCLASS ®E3o] w3 vhgh
Adg BolFA Zv. 25 Axo F7F ol Aolrt F 9ol NEFCLASS =39

Fiso] oS HolFes Az Adr. uebA 01 | A o] s A E ook A

rlr
gl_, r
(]
oZi

dolgutoldS faf A dg nygs daT g 3HA (accuracy)Z 34 7He A
(interpretability)S & st=d 34 8-S Zxste ZPEE—@.% A= T2 AHEAHET]
(decision tree)E AF&3lil o =9 (prediction)S ZZ3E ABEME YaMe F2 247
T SVM(support vector machines)S AR&3gttl, NEFCLASS B3 A4 We] Jda &
aEF o] BRI FIIFES AFEStY] dFE S Eolil THAoEE By Y
L oEolaa /EE Ry o 13{‘% HZo] e Wu 5(1999)¢] MOC1 23 & A4
AEgoln dFeg Jds =& Eyolvh. meb NEFCLASS E& o] s g3 o F9s
Avg dolgutold S A RPor AeP7] AsiAe olBA R o B A7t o F
ojxoF gtriir AztE vt

Faed

[1] o] vl (1999). ¥ A|57= Alo]A] =¥l WA}

[2] Cherkassky, V. and Mulier, F. (1998). Learning from data. John Wiley & Sons, Inc.

[3] Nauck, D., Nauck, U. and Kruse, R. (1999) NEFCLASS for JAVA - New
Learning Algorithms. In Proc. 18th International Conference of the North American
Fuzzy Information Processing Society (NAFIPS'99), New York, pp. 474-476, 1999.

[4] Nauck, D. (2000). Adaptive Rule Weights in Neuro-Fuzzy Systems. Neural
Computing and Applications, 9:60-70

[5] Nauck, D. (2000). Knowledge Discovery with NEFCLASS. In Proc. Fourth Int. Conf.
Knowledge-Based Intelligent Engineering Systems & Allied Technologies (KES’2000),
Brighton, pp. 158-161.

[6] Nauck, D. and Kruse, R. (2000). NEFCLASS-]J - A JAVA-based Soft Computing
Tool. In: Benham Azvine, Nader Azarmi, Detlef Nauck (eds.): Intelligent Systems and



Soft Computing: Prospects, Tools and Applications. Lecture Notes in Artifical
Intelligence 1804, pp. 143-164, Springer—Verlag, Berlin, 2000.

[7] Nauck, D. (2001). Fuzzy Data Analysis with NEFCLASS. In Proc. Ninth IFSA World
Congress, Vancouver, to appear.

[8] Vapnik, V. (1998). Statsistical leraning theory. John Wiley & Sons, Inc.

[91 Wu, I. G., Bennett, K., Cristianini, N. and Shawe-Taylor, J. (1999). Large margin
decision trees for induction and transduction. In Proceedings of the Sixteenth

International Conference on Machine Learning(ICML99).



