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University of California at Irvine [30] Lﬂugmﬁu’em”aimumﬂa"lml,ﬂgmmayjaiiﬂmm 19|
@ a a 4
UL (Wisconsin Breast Cancer Database) gm%’agaTiﬂm%mﬂﬂﬁuﬂﬂammuﬂ (Heart Disease
o < 4 <
from Cleveland Clinic Database) giudoyalianileninlusinamandonglsy (Heart
Disease from European Statlog Project Database) gm%yjaiﬁ AV (Pima Indians
. Y Y ' 9
Diabetes Database) Llagﬂ'lusllﬂll“ﬁ‘ﬂ'l\?ﬂ'lﬁLLWTIEI‘ﬂLﬂ‘iJ@]'JfJEJNﬂWﬂIiQWUWﬂWﬁﬁluﬂﬁgl‘ﬂﬁqﬂElllﬂ
T ;‘gm%yamazmmé’ﬂaﬂii At la (Electrocardiogram Database of Heart Disease Patients)
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Y [ Y
4.1  grudoyalsnuzSudum

< . .
gm%’agaiiﬂumm’ﬁuu (Wisconsin breast cancer database) 15znoUA870

o9

VoA A g 4 v . a oy g <
ya 2 nquie ngud iy Tsauzisud iy (Benign) 1 458 au uazngudinidy Tsauzisa
P . ~ o o v Y a0 o A
191U (Malignant) 3 241 AL 39UNIMNA 699 AU dwlsTeyaniiavua 9 dawls x, Av
Clump thickness x, Ao Uniformity of cell size x, Ao Uniformity of cell shape x, Ao Marginal
adhesion x, Ao Single epithelial cell size x, A9 Bare nuclei X, f® Bland chromatin Xg Ao Normal

nucleoli 1A% x, 1® Mitoses AIA13199 4.1
4.1.1 msnalnualassnedszannifenlagldmiimingaga (NNP-MFW)
Y] 1 = Y oy o =\ a’/‘
Tumsaalnualnssiiedssamnnonlasldanimingigaivuaoulums
o QBJ} =S =) 2 t;‘
MU 3 Tuno Ul 1vazI0eARI
& = oy A 3 g v = v
Tuaoun 1 Mmamisudoya weanlugiudoyalsavzisaduuinnd 4o
[ v 4
yandiswewnulsdoyadnn 7 we'ly (Missing Values) 16 107 aaudamuar  @uilsdo
9 til 9 1 d‘ 1 d! =0 [ % = A 1 9J
yadhime Tdreaundeueangu (Class Mean) Falinuminy 3 lumsnasesiimsiaengudo

yario 1 lumsaou (Training set) 90 % taz 14 lumsnage (Testing set) 10 %
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~ 2 Y 3 9
ANTNN 4.1 5']f,|agli’]ﬂﬂm@ﬂi?um@gaiﬁﬂugﬁﬂlﬁ']ull

s yoeauls ¥iin amilulfla

X, clump thickness Nominal Scale 1-10

X, uniformity of cell size Nominal Scale 1-10

X, uniformity of cell shape Nominal Scale 1-10

X, marginal adhesion Nominal Scale 1-10

X5 single epithelial cell size Nominal Scale 1-10

X4 bare nuclei Nominal Scale 1-10

X, bland chromatin Nominal Scale 1-10

Xg normal nucleoli Nominal Scale 1-10

Xy mitoses Nominal Scale 1-10

c class Nominal Scale 1 = Malignant
2 = Benign

H ~ ' ~ 9 = 9 'y o
Tuaeun 2 MIsaou InsaielssamNeudIeMIITeUILUINI GoUNGL
o = ] [ 4 [ 3
friualid Inuadoyatn 9 Tnua Truagou 18 Tvua uaglnuanadns 1 Tnua Ay
Taseadevealasaviedlseanmioune 9:18:1 danmaszney 4.1 Tagaziiinmsaoulnsale
= q'; o d’ :JI Y = Y a
Yszamiienaunsenensudiuinseunasld 200 seu (Epochs) #3elasAinnuiAanaia
9 [ 1 d‘ [ ald! S T W 3 dy Y :I @ 1
(MSE) tiosnanegeusuldgaiaumny o luduaouilag ldanimiinveslaseinedssen
Y Y v v Y
Moy A10619A NI NTEHANFUSOULAZTTUNAGNTUAAT AT 4.2 @I0819A NN
v Y v v Y v v
sEnINFudoya ez FugouLdaInIms e 43 Taoh  animiing ldvzgnii 114 ludu

d‘ QBJJ as % 1 = Y 3‘ [}
AU 3 TuaUITMIAA rua Inssislssanmen Tagleanimingage
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8

H

9
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H
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17

18

2.9

-2.0

-0.5

1.2

0.3

-1.3

-1.2

-1.1

-2.7
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3.3

0.4

0.1/03
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4.0
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0.0
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2.2
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1.8 -0.3|-0.6(-0.8|-0.5|-1.0{-0.5|-0.7| 6.2 | 1.6 |-1.1{-0.6|-3.0| 0.3 |-2.1| 0.3 |-7.0|-5.7

-2.6/00(1.6|29(22]-1.1/0.0|-0.7|-0.2| 5.2 |-1.3|2.412.4|-03|0.5|-1.6| 1.0 | 2.7

I, [27(14(0.1|02|-2.6/1.0(-2.4|-0.2|0.6]|0.2|-1.9|-1.7{1.7|2.3|0.4|-2.7|-0.3|-1.4

s [-2.1-1.2|-0.6/ 0.0 | 6.1 |-3.5|-1.1|-0.8|-1.7|-1.8|-1.2|-2.9]-0.2|-0.9|-1.3|-2.4|-1.8| 0.3
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Y [
Muamaimiinieensuld (accept w) = (37.7 x 20) / 100 ¥30 7.5 tazsousu Iruageu
Y ] Y v v
H, H, H, H, H, H H,H, 52u1mua 7 Inuaiesnniianiminunnnianihminiieonsy
' v v v v v
1adem1519 4.4 9nesnd 4.3 aunsomaniinidsunigaveaas Tnuagounign
v [ [
gousY (max_w') tazfmuamanimiinieensuld (accept w') Fam319h 4.5 Fredruauy
' A A A A ) A o A Y v
Tviuasoun 1 (H) umMiuuUnnumunnga (max w) = 2.9 Hanihminneeusula
' ) D) A d o A v WYy o = y
(accept w') = 0.6 wag Inuadoyadn 1, 1, I, daniminnnniamneoniyldauiudeonsy
v Yy & A a o . v ' o v D
Tnuadoyadniy WeNa 3w 7 TnuagoutdInuNvzeousy Ivuavoyain I, L L1, 1 1,
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I, I, iunn Tvuavoyad I, gndnoondinlasaiielszamey mszaziiulnsadiaued

Tassnelszanieunciumsaa lvuane 8:8:1 aanINUILAoU 4.2
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A a o Y Y 9 S 9
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I H, |H, | H,| H, |H, | H, | H,|H, | #ou5ulnuatoyadn I
v, 29(1.2]03|-2.7|-1.5-0.3/4.0 | 1.2
v, -44[0.7]08(-1303|2.26.2|3.9
V1, 2.1[-02[-0.2|-2.8/ 1.2 | 2.7 |5.3 3.7
v, -3.3]0.6 (5502 [-23|2.5|-63] 0.3
X, -3.4(-1.0/ 0.5 |-1.1|-3.8[-2.5|-3.3|-4.6
VI, 1.8 |-0.8(-0.56.2|1.6(-2.1| 0.3 |-5.7
v, -2.6(2.9(2.2|-02|52|05]-1.6]27
v, 2.7(02|-26/0.6|02]04|-2.7]-14
V', 21000 | 6.1 [-1.7|-1.8|-1.3|-2.4 0.3
max w' (29| 3 |61/62(52]27(62]3.9
accept W |0.6(06[1.2]12]1.0]05]|1208
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4.12 MsanangME5IINANINIasaelszanienlaansumunn N VeI Ive
32 (RENN-FIDR)
lumsafangmusssumnanlasavislszanmen Tagmsununinug
1 4 [
Yo doyaszinsanz Tnuagon waz Inuadoyadnieueuuznnduaounani I
[ 1 =S 9 2’ [y A
mMsda Inualasanelszammeon Tasldanihmingaga (NNP-MFW)  Tumisnaaesaziaon

vy

guioyauuuauNeInss 10 ngu (10-Fold Cross Validation) 1o l#deyannda lagniinn

q

< Y . £ dogjl o oaj = = @ dy
Wuvoyaganadol (Testing Set) mmumu“lumammu 3 UYUADUNIYATIDYAAIU

Y 1 v

duaoui 4 myadgluuunesssunannaudvessdoya fvuald
SIIUFNMBIFIIUIA L =3 L =5 uag L =7 MUa1aU f208 198139 esssumanu el
o [1 =20 @ =50 L =3 uaaidsn1ani 4.6 e [ =20 ¢ =50 L = 5 neraadansned 4.7

& v 4
naziiio [ =20 ¢ =50 L =7 uaninsn11ai 4.8

A 1 Y A 9y s v
AT NN 4.6 BINUDNUDY QLD =20 (I) =50 L=3 ﬂlﬂQﬂTumﬂﬁgaIﬁﬂugli\HWWUN

small medium large
[1,6) [6,9) [9,10]
[1.4) [4,10) [10,10]
[1.4) [4,9) [9,10]
[1.3) [3.9) [9,10]
[1,9) [9,10) [10,10]
[1.4) [4.8) [8,10]
[1,3) [3,10) [10,10]
[1,7) [7.8) [8,10]

{ 1 v 4 ¥ 3 9
GﬂiNﬁ 4.7 mwmmauymﬁa D =20 (I) =50unzL=5 %80;’@114%639@15?]%8!5%@11&11

very small small medium large very large
[1,5) [5,6) [6,8) [8,9) [9,10]
[1,4) [4,5) [5.6) [6,10) [10,10]
[1.3) [3.4) [4.6) [6,9) [9,10]
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X, [1,2) [2,3) [3,7) [7,9) [9,10]
X, [1,6) [6,7) [7,9) [9,10) [10,10]
X, [1,4) [4,6) [6,7) [7.,8) [8,10]
X, [1,3) [3,6) [6,8) [8,10) [10,10]
X, [1,5) [5,6) [6,7) [7.8) [8,10]

{ 1 v 4 )] 3 9
GﬂiNﬁ 4.8 mwmmauymﬁa D =20 (I) =50 L=7 mmgmmayjaiiﬂmmmmm

X tiny very small | medium | large very huge
small large
X, [1,3) [3,5) [5,6) [6,7) [7,8) [8,9) [9,10]
X, [1,3) [3.4) [4.,5) [5.6) [6.8) [8,10) | [10,10]
X, [1,3) [3,4) [4,5) [5,6) [6,7) [7,9) [9,10]
X, [1,2) [2.3) [3.4) [4,5) [5,7) [7.9) [9,10]
X, [1,4) [4,5) [5,6) [6,7) [7,9) [9,10) [10,10]
X, [1,2) [2,4) [4,5) [5,6) [6,7) [7,8) [8,10]
X, [1,3) [3.4) [4.6) [6,7) [7.8) [8,10) | [10,10]
X, [1,2) [2,4) [4,5) [5,6) [6,7) [7,8) [8,10]

3 d’ ] = 9 a =\

Tugoun 5 midoulasaielszammonalegluuumesisuna  Tagl

Y

msiFeuinuuuwsdounay Tnuadoyaiiuas TnuagouszimuaINMI@UOIUZN YU

Y 1 = 91 oy [ [} 1 1 9

apuMIna Inualnsaiedseamnmenlagldanimingiga (NNP-MFW) A2081315U01

Tvuadoyad 8 Trua tazInuagou 8 Tnua nidin L = 7 azldInssadwveslnseie
| o [] o

Uszamimeuily (8X7):8:1 130 56:8:1 TagazimsaouIassinelszamieuaunszninsy

v Y ' ¥

$uauseunae’ld 200 39U (Epochs) 130 laaanuAanain (MSE) fosnnan seusylads

Y
1w @ ' o A

Y Y Y
FAWNAY 0 A29619AN1NNUUNTLHINFUFDULALFUNAANTUAAIAIAITIN 4.9 A219619A131
@ Ve D] & o ~ 2 2 v Ay y '
wiinszrIsFudoyadmazsurounandims g 4.10 Fuihmind ldanmsaoulaseie
o 9 nszl { 35 a, 9 a 1 :I o {2
Uszanmiiougmir 1 luduaoui 6 Tuaeudtmsainnglasiinzan  anbhwiniduy
170
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A5 190N 4.9 mumm‘izmwwu%uuamuwaawﬁﬂjmgm%yaiiﬂummﬁmu



52

15.3

-27.6

6.8

7.4

1.6

-26.6

-10.6

20.9




{ 1 oy o 1 as.t‘ o’/’ ' <
Gni’Nﬁ 4.10 ﬂ'll!”l“l"il!ﬂﬁg‘W'31\3‘I)"Llslslj’f)iJua!élal}'lLla35])'1!“]5@uﬂl@ﬂﬂTu%@HﬁTﬁﬂMgﬁﬂléﬁuu

53

1 H, H, H, H, H, H, H, H,
I, 0.7 0.1 0.2 0.3 15 1.3 1.3 3.0
1, 0.7 -13 2.0 2.4 0.8 3.0 3.4 -0.7
1, 1.1 0.5 0.6 0.3 -1.2 1.1 4.0 22
I, 0.1 2.4 0.7 0.5 1.1 1.4 1.9 2.1
I -0.6 -1.9 0.3 0.0 1.1 -1.9 12 25
I, 0.9 -0.1 03 1.7 0.4 2.4 0.2 -0.7
1, -0.4 0.2 1.9 1.5 0.0 -0.6 -4.0 4.4
L, -0.2 1.9 25 1.7 -1.0 5.7 0.0 1.7
I, -0.2 -0.5 0.0 0.5 -0.2 -0.8 0.0 14
L, 1.2 -1.0 0.9 4.4 13 -1.4 -1.8 3.5
L, -0.9 -13 1.2 1.5 1.1 -0.1 -0.9 1.5
I, -1.4 1.4 0.5 1.1 0.5 -0.2 0.4 2.5
L, 1.6 0.7 -0.6 0.7 1.1 0.1 12 2.4
L, 1.5 0.4 0.0 1.1 -1.1 2.1 -0.2 4.9
I, 2.8 -0.3 1.0 0.8 0.0 0.3 0.4 -0.6
I, 1.0 0.1 -0.9 1.4 -0.8 0.8 1.4 3.8
I, 2.9 2.0 0.0 0.6 -0.4 -1.0 0.4 2.0
I, 1.5 -1.7 03 0.7 -1.0 2.0 -1.4 2.4
I, 12 2.1 -1.6 2.0 -0.1 0.0 1.3 -0.9
I, 0.9 1.0 -0.8 12 -0.5 -1.0 -0.5 0.8
I, -0.1 0.5 0.1 0.2 -0.5 3.9 2.4 0.8
I, 0.6 -1.4 -1.4 1.3 1.1 0.9 2.9 -0.7
I, 1.6 3.5 -0.4 0.4 -1.0 1.2 -0.4 2.7
I, 1.2 -1.0 -0.4 1.4 -0.5 -0.1 12 1.8
I, 1.8 -0.2 1.4 0.0 0.6 -0.4 0.7 -0.8
I, 1.0 -0.9 0.3 1.1 0.7 0.6 -0.3 -1.0
1 0.2 0.4 1.9 -0.9 0.3 -1.4 -0.8 1.0
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‘ I, ‘ -1.6 ‘ -0.2 ‘ 0.6 ‘ -0.5 ‘ -0.4 ‘ -0.2 ‘ 0.7 ‘ 0.3 ‘




A1319N 4.10 (A1D)
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1 H, H, H, H, H, H, H, H,
I, 2.4 -0.2 ‘1.1 1.5 0.7 2.4 -1.7 2.1
I, 2.9 -0.5 3.0 0.3 -1.0 0.1 1.1 2.0
I, 2.7 3.4 -0.6 0.1 0.5 -4.5 0.9 12
I, 2.1 33 -0.4 11 13 4.1 1.0 -1.4
I, 0.5 -0.7 -1.9 0.9 0.5 42 -0.7 -0.7
I, 0.2 0.6 0.0 0.9 -0.9 3.0 2.2 0.3
I, 1.6 1.1 -0.3 1.8 1.2 3.5 -0.6 3.6
L, -0.5 2.4 0.6 -1.8 -0.3 5.5 -0.2 -1.2
L, 1.5 3.7 ‘1.6 0.5 0.8 5.3 2.5 -1.8
L, 2.5 0.1 2.2 0.8 1.5 2.7 1.5 1.5
L, 2.8 0.5 -0.1 1.0 0.9 5.6 -0.2 -0.2
L, -1.6 -1.0 1.4 0.0 -0.8 -1.0 0.2 2.4
L, -4.5 0.2 2.9 1.6 0.9 -0.3 0.6 3.7
I, 1.6 -0.6 0.9 1.8 0.5 -1.9 -1.3 33
I, 0.4 0.9 1.1 1.9 0.3 -0.4 1.9 -0.7
I,, 0.0 0.0 03 0.9 -1.1 0.7 -0.1 0.5
1, -1.0 -1.9 -0.2 3.0 0.1 2.8 0.0 2.0
I, 0.1 -0.6 0.8 0.4 0.9 1.8 -0.9 3.9
I, 0.1 -0.9 -0.1 -0.3 0.8 1.2 0.3 -4.4
I, -0.2 -1.5 0.2 0.2 -0.3 -0.5 2.1 1.5
1, 1.8 1.6 1.3 1.8 -1.0 -1.8 -1.4 13
I, -0.9 -0.6 1.1 2.4 0.6 -1.3 2.7 2.8
I,, 2.9 0.7 2.0 1.8 -0.7 -0.6 -0.6 33
I, -1.5 0.6 2.7 -1.0 -0.4 -0.3 2.8 3.4
I, 2.0 22 03 1.6 0.8 2.6 -1.8 1.2
I, 2.1 2.2 0.9 -0.3 -0.2 -1.7 1.5 -1.9
| 1.0 0.7 0.2 0.1 0.2 23 2.6 -1.2
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‘ I, ‘ 1.9 ‘ 0.0 ‘ 0.6 ‘ 0.1 ‘ -0.3 ‘ -1.5 ‘ 0.1 ‘ 2.0 ‘

Y v
% I3
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49 Tnuageuiandureviminduuinie Inuageu H, H, H, H, H, 1azana31i
A A 9 A :I @ 1 9 9y 1 3 dy =
4.10 WaNIUUAUFRLIININIZH I THUATRYa A THUAGDUIN 5 THuatae Wy

Y A :’ v A d Y A A o 9 Yo :JI
wFamhminnuauuuin 157 @uwon Eil’f]u']iﬂﬁﬁ'mﬂaﬂgllﬂi]'lujl‘lﬂfd]ﬂﬁﬁilﬂ (150 x

IS o

(150+1))2 = 12,403 ng) Hnghlimanugndeslugie (IC) MNNIMToINY 0.5 agiuIu

1 Y

1 9 1
217 ng ¥3lu 217 ngiilingNiAIANgNAeILENTII (OC) WINNHTOMIAY 0.5 BYTIUI

u

N A

= t:‘ A tﬂ' (Y] as.l‘ = o 09/’ t;‘ tﬂl
18 ng Taelingh lufidadon (and #30 or) woadeu lu 12 ngy Auiuduihingns 12 ngiiuuieu
vy A 0 q 9 v Y Ao o A & o A
ﬂ’JEJN'ﬂL!ll‘lJ or m“lmamu"lmﬂu 1 ﬂ;]!,mzummumwemam’au% 11 9UFDN  INIS
QaJJ o A [ YA o o A A ~ [ YA o A [
ﬂguu%WUQUﬂaﬂﬁﬂﬂUlﬂﬂﬂ 7 ﬂgllagEUWH’JHS?I'JL“D"EJMGU’ENNE]HUl‘Uﬂﬁﬂﬂllﬂﬂ@ 18 AN ANNIN

Usznou 4.3 Fadisnnugnded 98.3 % (negnded 687 Au taziuena 12 Au)

: If x, = huge or x, = huge or x, = huge or x, = huge or x, = huge or
x, = huge or x, = large or X, = medium or x, = very large or X, = small or
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=

: If x, = huge and x,= small then Malignant

: If x, = very small and x, = large then Malignant

~ ~

. If x, = medium and x, = very small then Malignant
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o If X, = very large and x, = medium then Malignant

A~ & &
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® Mothod L (I) Total Accuracy (%) | #Rules #Con. | Time (s.)
RENN-P-FIDR | 0 3 130 97.4 8 15 75
RENN-P-FIDR 0 5 30 98.5 15 26 159
RENN-P-FIDR | 0 7 | 30 98.9 17 29 101
RENN-P-FIDR 0 3 50 97.5 7 14 85
RENN-P-FIDR 0 5 50 98.6 14 27 170
RENN-P-FIDR | 0 7 | 50 98.8 17 28 97
RENN-P-FIDR | 0 3 80 97.7 8 16 86
RENN-P-FIDR | 0 5 | 80 98.5 12 23 207
RENN-P-FIDR | 0 7 | 80 98.9 19 30 104
RENN-P-FIDR | 20 | 3 | 30 96.9 6 13 16
RENN-P-FIDR | 20 5 30 97.7 8 17 26
RENN-P-FIDR | 20 7 30 98.0 9 20 12
RENN-P-FIDR | 20 3 50 97.0 4 9 16
RENN-P-FIDR | 20 | 5 | 50 97.9 6 16 20
RENN-P-FIDR | 20 | 7 | 50 98.1 9 19 15
RENN-P-FIDR | 20 | 3 | 80 97.1 5 11 15
RENN-P-FIDR | 20 5 80 97.9 5 16 32
RENN-P-FIDR | 20 7 80 98.0 7 17 9
RENN-P-FIDR | 40 | 3 | 30 96.6 4 10 8
RENN-P-FIDR | 40 5 30 97.6 5 14 12
RENN-P-FIDR | 40 7 30 97.8 6 15 5
RENN-P-FIDR | 40 3 50 96.9 4 9 7
RENN-P-FIDR | 40 | 5 | 50 97.6 4 14 9
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RENN-P-FIDR | 40 50 97.9 15 6
RENN-P-FIDR | 40 80 97.0 10 8
RENN-P-FIDR | 40 80 97.8 15 12
RENN-P-FIDR | 40 80 97.7 13 9
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Mothod Type #Rules |#Con. | Total Accuracy (%)
RENN-P-FIDR (L] =0,1=7, { =50) |Linguistic Rule| 17 | 28 98.8
RENN-P-FIDR (] =20, L=7, ) =50) |Linguistic Rule| 9 19 98.1
RENN-P-FIDR ([ =40, L=7, ¢ =50) |Linguistic Rule| 5 | 15 97.9
C-MLP2LN [3] Crisp Rule - - 99.0
DIMLP [1] Crisp Rule - - 97.0
INEFCLASS [3] Linguistic Rule| - - 96.5
748 [24] Crisp Rule 28 29 94.4
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dauls Fosrauls ¥1i@ miihlg
X, age in years Integer 29-76
X, gender Nominal 1 = male
Scale 2 = female
X, chest pain type Nominal 1 = typical angina
Scale 2 = atypical angina
3 = non-anginal pain
4 = asymptomatic
X, resting blood pressure (in mm Hg) Integer 94-200
X, serum cholestoral in mg/dl Interger 126-417
X4 fasting blood sugar > 120 mg/dl Nominal 1= true
Scale 0 = false
X, resting electrocardiographic results Nominal 0 =normal
Scale 1=having ST-T wave
abnormality (T wave
inversions and/or ST
elevation or depression of >
0.05 mV)
2 = showing probable or
definite left ventricular
hypertrophy by Estes' criteri
Xg maximum heart rate achieved Integer 71-202
X, exercise induced angina Nominal 1 =yes
Scale 0=no
X0 ST depression induced by exercise Real 0-6.2
relative to rest
Xy the slope of the peak exercise ST Nominal 1 = upsloping
segment Scale 2 = flat

3 = downsloping
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X, number of major vessels (0-3) colored | Nominal 0,1,2,3
by flourosopy Scale
X3 thal Nominal 3 =normal
Scale 6 = fixed defect

7 = reversable defect

c class Nominal 0 = Absence

Scale 1 = Presence
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arluaud
X tiny very small medium large very huge
small large

X, [0,1) [1,1] - - - - -

X, [1,2) [2.3) [3,4) [4,4] - - .

X, [94,100) | [100,108) | [108,110) | [110,112) | [112,114) | [114,115) | [115,200]
Xs [126,341) | [341,342) | [342,353) | [353,354) | [354,407) | [407,417) | [417,564]
Xg [0,1) [1,1] - - - . -

X; [0,1) [1.2) [2,2] - - ; .

X, [0,1) [1,1] - - - - -

Xy, [0,0.1) [0.1,0.5) [0.5,0.6) [0.6,0.7) [0.7,3.6) [3.6,4.4) [4.4,6.2]
Xy, [1.2) [2,3) [3.3] - - - -

X [0,1) [1,2) [2,3) [3,3] - - -

X3 [3,6) [6,7) [7,7] - - ; .
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R,: If x,, = medium or x,, =huge then Presence

R

,: If X,; = small and x,, = very small then Presence

;- If X, = medium and x, = very small and x,, = large then Presence

R
R,: If x,, = very small and x, = medium then Presence

;- If X, = medium and x,, = small then Presence

R
R,: If x,, = small and x,, = large then Presence

else Absence
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® Mothod L (I) Total Accuracy (%) | #Rules #Con. | Time (s.)
RENN-P-FIDR | 0 3 130 86.7 10 16 58
RENN-P-FIDR | 0 5 130 87.5 12 21 112
RENN-P-FIDR | 0 7 | 30 87.0 13 19 167
RENN-P-FIDR 0 3 50 87.0 11 19 59
RENN-P-FIDR | 0 5 | 50 87.2 12 18 111
RENN-P-FIDR | 0 7 | 50 87.1 12 19 164
RENN-P-FIDR | 0 3 1380 87.3 11 18 58
RENN-P-FIDR | 0 5 180 87.5 12 19 111
RENN-P-FIDR | 0 7 | 80 87.5 12 17 151
RENN-P-FIDR | 20 | 3 | 30 85.7 8 13 12
RENN-P-FIDR | 20 | 5 | 30 84.5 9 15 17
RENN-P-FIDR | 20 | 7 | 30 85.3 9 12 25
RENN-P-FIDR | 20 3 50 85.4 8 13 12
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RENN-P-FIDR | 20 50 85.4 12 19
RENN-P-FIDR | 20 50 85.1 12 14
RENN-P-FIDR | 20 80 85.7 13 12
RENN-P-FIDR | 20 80 84.8 13 19
RENN-P-FIDR | 20 80 85.4 14 24
RENN-P-FIDR | 40 30 84.2 9 6
RENN-P-FIDR | 40 30 85.0 13 8
RENN-P-FIDR | 40 30 84.2 11 9
RENN-P-FIDR | 40 50 85.2 12 6
RENN-P-FIDR | 40 50 84.5 11 8
RENN-P-FIDR | 40 50 85.0 12 5
RENN-P-FIDR | 40 80 84.9 12 6
RENN-P-FIDR | 40 80 84.8 12 8
RENN-P-FIDR | 40 80 84.3 11 9
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M135199 4.19 HANMINAADINIANANYAI0 RENN-P-FIDR v9g1udoyaliniala

nnldsdndmandeny Tl

® Mothod L (I) Total Accuracy (%) | #Rules #Con. | Time (s.)
RENN-P-FIDR | 0 3 130 87.6 10 17 58
RENN-P-FIDR | 0 5 130 87.9 12 17 104
RENN-P-FIDR | 0 7 | 30 88.5 11 19 161
RENN-P-FIDR | 0 3 | 50 88.3 12 23 58
RENN-P-FIDR 0 5 50 88.0 12 18 107
RENN-P-FIDR | 0 7 | 50 88.6 12 19 149
RENN-P-FIDR 0 3 80 87.9 10 18 55
RENN-P-FIDR 0 5 80 87.7 11 17 104
RENN-P-FIDR | 0 7 | 80 87.7 10 15 157
RENN-P-FIDR | 20 | 3 | 30 85.3 6 10 7
RENN-P-FIDR | 20 | 5 | 30 85.3 6 7 9
RENN-P-FIDR | 20 | 7 | 30 85.4 7 9 11
RENN-P-FIDR | 20 3 50 86.3 8 12 7
RENN-P-FIDR | 20 5 50 85.6 6 8 9
RENN-P-FIDR | 20 | 7 | 50 85.4 7 8 7
RENN-P-FIDR | 20 3 80 85.8 7 9 7
RENN-P-FIDR | 20 5 80 84.9 8 11 9
RENN-P-FIDR | 20 | 7 | 80 85.7 9 12 11
RENN-P-FIDR | 40 | 3 | 30 83.8 6 7 3
RENN-P-FIDR | 40 5 30 83.7 7 9 3
RENN-P-FIDR | 40 | 7 | 30 84.6 7 9 4
RENN-P-FIDR | 40 3 50 84.6 5 7 3
RENN-P-FIDR | 40 5 50 82.4 5 6 3
RENN-P-FIDR | 40 | 7 | 50 84.3 6 8 3
RENN-P-FIDR | 40 3 80 84.2 6 7 3
RENN-P-FIDR | 40 5 80 85.6 6 9 3
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v ] 9
M15199 4.20 vamsnaasailenlSeuieunmsanangale RENN-P-FIDR AUduaouis

duq vesgwdeya lsaialann Tsdndaandeny 151l

Mothod Type #Rules |#Con.| Total Accuracy (%)
RENN-P-FIDR (L] =0,L=7, ) =50) |Linguistic Rule| 12 | 19 88.6
RENN-P-FIDR (] =20, L=7, () =50) |Linguistic Rule| 7 8 85.4
RENN-P-FIDR ([ ] =40, L=7, () =50) |Linguistic Rule| 6 8 84.3
C-MLP2LN [3] Crisp Rule - - -
DIMLP [1] Crisp Rule - - 84.0
748 [24] Crisp Rule 18 75 77.0

4.4 gruloyal sANNHINY

9 uUoya 13A1IMIY (Pima Indians Diabetes Database) Jiznoudedoya 2

EX] QU
'
=

1 1 1 3 = 1 A g
nguAe ngudN liiduTsanuau (Negative) 3 500 au uazngudidulsmuivau

9
% Y

= aa.z‘ [ 9 9 [ d'
(Positive) ¥ 268 AU FINNINUA 768 AU G]’JLL‘]_]T’U?JM“M‘IH?JVNTW@ 8 A AMI519N 4.21

M3199 421 T1eazBenaveegIUToyalsmuIU

dauls Foamils ¥iiq anidlalafld
X, number of times pregnant Integer 0-17
X, plasma glucose concentration a 2 Integer 0-199

hours in an oral glucose tolerance

test
X, diastolic blood pressure (mm Hg) Integer 0-122
X, triceps skin fold thickness (mm) Integer 0-99
X, 2-hour serum insulin (mu U/ml) Integer 0-846
X, body mass index (weight in kg/ Real 0-67.1
(height in m)~2)
X, diabetes pedigree function Real 0.078-2.42
Xg age (years) Integer 21-81

c class Nominal Scale 0 = Negative
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1 = Positive
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4.4.1 msfalnualasanedszannimelagldaiinmingage (NNP-MFW)
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A1399 4.23 WANMINAADINIANANYAIY RENN-P-FIDR 09511 d03a T5Amnmu

® Mothod L (I) Total Accuracy (%) | #Rules #Con. | Time (s.)
RENN-P-FIDR | 0 3 130 67.3 3 7 61
RENN-P-FIDR | 0 5 130 71.8 7 15 143
RENN-P-FIDR | 0 7 | 30 75.0 8 21 274
RENN-P-FIDR | 0 3 150 67.5 3 6 63
RENN-P-FIDR 0 5 50 71.6 7 15 161
RENN-P-FIDR 0 7 50 75.1 9 21 272
RENN-P-FIDR 0 3 80 68.3 4 7 57
RENN-P-FIDR | 0 5 180 71.8 6 14 163
RENN-P-FIDR | 0 7 | 80 74.7 8 19 270
RENN-P-FIDR | 20 3 30 67.0 2 4 13
RENN-P-FIDR | 20 | 5 | 30 71.0 4 11 21
RENN-P-FIDR | 20 | 7 | 30 73.6 4 14 31
RENN-P-FIDR | 20 | 3 | 50 67.0 3 5 15
RENN-P-FIDR | 20 5 50 70.8 4 11 19
RENN-P-FIDR | 20 7 50 74.0 5 16 49
RENN-P-FIDR | 20 | 3 | 80 67.8 3 5 14
RENN-P-FIDR | 20 | 5 | 80 71.1 4 11 21
RENN-P-FIDR | 20 | 7 | 80 73.5 4 16 27
RENN-P-FIDR | 40 | 3 | 30 66.0 2 2 10
RENN-P-FIDR | 40 | 5 | 30 69.0 3 6 13
RENN-P-FIDR | 40 | 7 | 30 71.0 2 9 16
RENN-P-FIDR | 40 3 50 65.8 1 2 10
RENN-P-FIDR | 40 | 5 | 50 68.6 3 6 13
RENN-P-FIDR | 40 | 7 | 50 73.8 5 15 19
RENN-P-FIDR | 40 | 3 | 80 67.1 2 3 10
RENN-P-FIDR | 40 5 80 69.4 2 7 13
RENN-P-FIDR | 40 7 80 71.2 3 11 17
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1 ] £ )
M13197 4.24 wamsnaasulonlSeuiisunmsanangale RENN-FIDR fuduaouizoun

eumgmi’fay,aiimmmm

Mothod Type #Rules |#Con.| Total Accuracy (%)
RENN-P-FIDR (L] =0,1=7, ) =50) [Linguistic Rule, 9 | 21 75.1
RENN-P-FIDR ([ ] =20, L=7, () =50) |Linguistic Rule| 5 16 74.0
RENN-P-FIDR (L] =40, L=7, ¢ =50) |Linguistic Rule| 5 15 73.8
C-MLP2LN [3] Crisp Rule - - 77.7
DIMLP [1] Crisp Rule - - 76.4
J48 [24] Crisp Rule 20 91 71.5

45  grudeyanizvesdithelsniile

grudeyaniizyesdilreTsanalasinTsanervialuldszinalne
. . . ¢
(Electrocardiogram Database of Heart Disease Patients) [39] FAUNUVITIVTINUIN 154
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A

Un@A P Wave 12@udue 1ozl QRS Complex MWW (P Wave) x, A9 Normal P-R Interval 30

A = A I a =\ A A ao 9 a =\ A9 1

9150 P D99a150 QRS 1WuIudi (PR Interval) x, Avaaulnaiald 0.1 Ju1i wietlosnii

AZATNNAY P Wave (QRS Complex) x, ADd9naz: adnauounudie 1 liadwauounudie o

9 v
(Rhythm) 1Az x, A0OAT1: AUUNABYTZNII 60-100 ATIABUIT (Rate) HaA15 19T 4.25
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s yoeauls ¥iiq ailulaf1a

X, P wave Nominal Scale 0,1
X, P-R interval Real 0.103-0.272
X, QRS complex Real 0.04-0.92
X, rhythm Nominal Scale 0,1
X, rate Integer 20-166
c class Nominal Scale 1 = Normality

2 = Abnormality
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RENN-P-FIDR | 0 3 30 81.1 1 2 13




107

RENN-P-FIDR | 0 30 83.8 2 4 17
RENN-P-FIDR | 0 30 89.7 2 3 27
RENN-P-FIDR 0 50 72.7 1 2 12
RENN-P-FIDR | 0 50 77.7 2 5 17
RENN-P-FIDR | 0 50 89.0 2 5 27
RENN-P-FIDR | 0 80 63.9 2 2 11
RENN-P-FIDR 0 80 76.4 1 6 18
RENN-P-FIDR 0 80 90.0 2 5 24
RENN-P-FIDR | 20 30 81.2 1 2 9
RENN-P-FIDR | 20 30 83.7 1 4 6
RENN-P-FIDR | 20 30 89.6 1 3 10
13191 4.27 (A0)

® Mothod ¢ Total Accuracy (%) | #Rules #Con. | Time (s.)
RENN-P-FIDR | 20 50 72.7 1 2 6
RENN-P-FIDR | 20 50 77.0 2 5 9
RENN-P-FIDR | 20 50 88.6 2 4 15
RENN-P-FIDR | 20 80 63.9 1 2 6
RENN-P-FIDR | 20 80 76.3 1 6 8
RENN-P-FIDR | 20 80 90.0 2 5 11
RENN-P-FIDR | 40 30 62.7 1 2 2
RENN-P-FIDR | 40 30 63.2 1 2 3
RENN-P-FIDR | 40 30 64.5 1 3 3
RENN-P-FIDR | 40 50 62.7 1 1 2
RENN-P-FIDR | 40 50 63.5 1 3 2
RENN-P-FIDR | 40 50 88.4 1 4 7
RENN-P-FIDR | 40 80 62.7 1 1 3
RENN-P-FIDR | 40 80 63.4 1 2 3
RENN-P-FIDR | 40 80 64.5 1 4 3
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