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Aftributes = Attnbutes fram
N\P- MW

v

Nonter of hidden nodes =

Niber of hidden nodks from NNP- MFW

!

read test option
v

/I\brmil, threshold of anbigiiy,

nunber of hidden nodes,

read percentage random chta

I

i=1

read L threshold of anbigaty,
nunber of hidden nodes,

v

Yes

SR S

Step4: Lingustic Interval Greation

Step4: Lingistic Interval Greation

v

Step 5: Newral Netwarks Training
framLingstic Terms

Step 5: Newral Netwarks Training
fromLingustic Tens

v

Step 6: Rule Greation

Step 6: Rule Greation

Prirt Resuit

Y 1
AMMlsznen 5.3 AIMIINNUYBINITNUYRITUADUHANT IT MITAANYNTITITUNIA

1n Inseielszamiiion TagmsunuanudveIr199oya (RENN-FIDR)

Yes
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J Welcome Rule Extraction from Neural Networks

Rule Extraction from Neural Networks

Version 1.0
t GROLIP |

The purpose of this prograrn is used to extraction rule frorm data.
Data can have many input attributes and class. The method in this prograrm is
Rule Extraction form Meural Metworks Pruning using Freguency Interval Data
Representation (REMMN-P-FIDR]). The type of rule is liguistic rule that represents
by natural language terms such as small, medium, and large. User will be able
to understand the linguistic rule easily.

amisznou 5.4 Tsunsumsanangnesssuana lagld Inssiielszamiion
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File  Rule Extraction fram Meural Metworks

— Load complete

Helg

Rule Extraction from Neural Networks

Yersion 1.0

Databases name :

Mumber of Class

Mumber of Atributes ©

Mumber of Instances :

WEC

G99

Murmber of rows

450 -

400

350+

300 -

250 ¢

200

180 ¢

100 |

a0F

1 2

Mumber of roves in each class

Mext: REMM-P-FIDR

@ ' ]
NnYsznou 5.5 mﬂsmmmﬁmi18@18@fJﬂﬁumg”lwlgfmgaiiﬂmﬁﬁugfmu
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AaNIAD NINY Rule Extraction> Rule Extraction form Neural Networks Pruning

using Frequency Interval Data Representation: RENN-P-FIDR W?f]ﬂaﬂﬂi\l Next: RENN-P-FIDR

A @ a 9 ' = A o 9y 1
MoANANYMEITITUTIA Iaels Insaiielssammonniiumsdn lvua Taglgnisunuai

= ! 9 £ Y 1 9 z o A @ 1 =
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' g’ o % ] o A o
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9 g’ v A [ 9 o 1 o ~ 9
5ﬂﬂa$mﬂqu1ﬁuﬂﬂﬂﬂﬂiﬂqﬂ =20 NI THUALOU = 9 THuA Llaﬁﬂ'lujuﬁf)ﬂﬁluﬂTﬂﬁﬂuz =
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J \Neural Network Prunning Using Maximum Feature Weighting: NNP-MFW

File Help
. &

Rule Extraction form Meural Metworks Pruning Using Frequency Interval Data Representation: RENN-P-FIDR
Phase I: Neural Network Pruning Using Maximum Feature Weighting (MHP-MFW)

— Result
— ‘ariahles
H7| -3089 ~
) . Ha| 623
Percentage spit (Training Set k)
e split | iy Set) Ho| -3z

Hidkdlen Modas Mote: Hidden Mode = |, Output Mode = H
Accuracy of Prediction

. . Training Set = 100.00%
Training Times Epachs Testing Set = 91.43%
Total Set = 93.28%

Percertags Waight Accept a0 - Ste';:;i?:f\:;;ﬁw:;t:;@;% uging Macdirmurn Festure Weighting Algorittin

| Before Prunning | After Prunning

Munber of Input Atributes | =] | g

Mevy Meural Metwwork Pruning Hidlden Modes | 9 | 3

Input Attributes after prunning = x1, x2, x3, x4, x5, x6, x7, x5
Time Run=7 SE!C.l

Back Main | [ Mext RENN-FIDR | [ Save |

v J 3 [ {
Asznou 5.6 WﬂW%@WﬁaWﬁﬂl@ﬁmuﬁ@uﬁaﬂﬁ I (NNP-MFW)

Date: 11-Mar-2006
Databaze Mame =WEBC

Reszult fram Phasze Il NMP-MPY

Step 1: Data Preprocessing
Murnber of Attributs = 9
Mummber of Class = 2
Mummber of Rovws = 699
Mutnber of Training Set = 259 (80 %)
Mumber of Test Set = 140 (20 %)

Step 2 Meural Metworks Training
Murnber af Hidden Modes = 3
Training Tirme = 200 Epochs
Wyigight

Y

Y] 4 09/’ [ { 1 [
ANUTLNOV 5.7 HAANTUDITUABUNANT T (NNP-MFW) lunsaziunou
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Input Layer to Hidden Layer

MH| HI HZ H3 H4 H: HE Hf HE H3I

M| -01 05 -04 135 56 435 21 24 10
2] -32 -20 28 -235 84 0219 -03 13
3] 1.3 04 06 -01 43 -23 02 18 1.3
4] 15 47 -20 -20 43 -33 01 05 -24
5] -01 -39 -05 -31 57 -20 -42 40 -08
B 27 33 -25 29 -03 49 20 39 43

Fl -21 48 -08 27 11 18 -44 -60 -03
[§ 0% 11 08 22 10 03 -46 -27 12
9] -43 33 36 03 -43 57 25 04 31

Maote: Input Made = [, Hidden Mode = H

Hidden Layer to Output Layver

Hio| o1
Hi | -34.0
H2| 3.5
Hi| -2.7
He| B1.7
HS| 342
HE| -327
H7| -309
Ha| 623
Ha| -32.4

Mote: Hidden Mode = |, Output Mode = H

Accuracy of Prediction
Training Set = 100.00%
Testing Set = 91 43%
Total Set = 95 28%

Step 3 Meural Metwwork Pruning using Maximuem Festure Weighting Slgorithen
Petcernt Weight Accept = 20

| Before Prunning | After Prunning

Mumber af Input Attributes | 9 | g
Hidden Modes | 9 | ]

Input Attributes after prunning = x1, x2, x3, x4, x5, %6, x7, =3
Time Run =¥ sec.

MU0V 5.7 (A1D)

] 9 v
ionanijy Next: RENN-FIDR 1g1/51nguiineduaounani I msanang

ME5TINAN Insevielszamiion Tasmsunumnnudvessedoya

(RENN-
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J Rule Extraction from Neural Networks Using Frequency Interval Data Representation: RENN-FIDR

File Help

Rule Extraction form Meural Metworks Pruning Using Frequency Interval Data Representation: RENN-P-FIDR
Phase 2: Rule Extraction from Meural Networks Using Frequency Interval Data Representation (RENM-FIDR)

— Result
Mate: Hidden Mode =1, Output Mode = H e
— Test Option
Accuracy of Prediction
(%) Percentage Spit (Training Set) an ) Training Set = 99.52%
Testing Set = 92 .86%
() K Fold-Cross Yalidation 10 Total Set = 95 43%
Step 6 Linguistic Rule Crestion from Postive Weight
_ el Linguistic Rules
FA: If %6 = wvery large ar x1 = very large oF x2 = very large oF x3 = very large of x7 = very
Linguistic Terms 3 large or x4 = very large or x5 = very large or x8 = medium or x4 = large or x2 = medium or x5

= very large or x6 = large or x6 = small then class 1
R2 If 21 = large and x5 = stall

Threzhold Freguency Interval 50 R3 If x5 = large and x3 = small then class 1
Elze clazs 2
Training Tirnes
200 | Epochs Murnber of Rules = 3

Murnber of Condtions =14
Accuracy of Rules
Training Set = 97 67%
Testing Set = 96.43%
Total Set = 97 42%
Titne Run 35 sec.

Y v
M2 5.8 HINIBNAANS IUTUADUKANT 1T (RENN-FIDR)
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Date: 11 -Mar-2006

Databaze Mame = WBC

Percent YWeight Accept = 20
Result from Phasze I REMW-FIDR

Test Option = Percentage
Mutnbet of Training Set = 259 (80 %)
Mutnbet of Testing Set = 140 (20 %)
Mumber of Total Set = 899 (100 %)

step  Linguistic Intervalz Creation from Freguency Algarithim
Linguiztic Termz =5
Threshald Frequency Interval = 50
Linguistic Intervals

 Hing. terms | very stmall,  small,  medium,  large,  very large

x1 |[1.050,[5.06.0),[6.0,7.0),[7.0,90,[9.0100]
x2 | [1.0,400,[4.05.0)[5.0,6.0 601000, [10.0,10.0]
%3 |[1.030,[3.04.0,[4.060),[6.090),[9.010.0]

%4 |[1.030,[3.04.00,4.07.0),[F0100),[100100]
%5 |[1.03.0),[3.04.0),[4.060),[60400),[10.010.0]
%6 |[1.0,60,[6.0,7.0),[7.0,8.0),[9.0400),[10.010.0]
%7 |[1.0,4.0),[4.0,50),[50E0),[6.0,50),[8.010.0]

%6 |[1.030),[3.04.0),[4.060),[60100),[100,100]

ztep 2 Meural Metvworks Training with Linguistic Terms
Murber of Hidden Modes = 3
Training Times = 200 Epochs
Weighit
Input Layer to Hidden Layer

MH | HT H2 H3

M| -24 53 44
M2| -41 08 -00
N3] 34 13 -46
N4] 12 21 28
MS5| 27 81 12
21| 08 -59 -26
1221 21 B9 1.2

23] 05 -39 -04
241 04 03 13
25| 05 19 23
131 -22 07 -27
132 16 05 09

133 ] 51 -30 -48
134 | 08 -00 48
I3.5| 06 -25 22
41 43 15 -57
1421 45 24 00
43| 26 08 -03
l4 4] 01 10 30
45| 01 33 55
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151 ] -29 44 45
1521 10 04 45
53] -24 33 06
1541 31 11 13

55| 07 77 08
51| -24 36 16
62| 24 21 1.2
53| 08 -09 -45
E4] 15 23 54
55| 07 43 25
71] 02 37 14

72| 46 -06 -21
73| 06 12 -34
7 4] 01 22 09

75| -00 77 04
B1] -26 114 18
52| 25 258 -33
53] 20 55 40

I5.4] 18 -25 04
55| 06 -25 -1

Mote: Input Mode = |, Hidden Mode = H

Hiclden Layer to Output Laver

HiO | o1
H | 72
Hz | -2a8
Hi | 296

Mote: Hidden Mode =1, Output Mode =H

Accuracy of Prediction
Training =et = 99 .52%
Testing Set = 92 56%
Total Set = 95 43%

Step B: Linguistic Rule Creation from Positive Wisight
Linguistic Rules

F1: If €6 = very large oF 1 = very large or x2 = very large or x3 = very large oF =7 = very
large of x4 = very large ar x8 = very large of x8 = medium or x4 = large or x2 = medium ar x5
=wery large ar x6 = large or x6 = zmall then class 1

B2 If x1 = large and x5 = amall

3 If %8 = large and x3 = small then class 1

Elze class 2

Mumber of Rules = 3
Mummber of Conditions = 14
Accuracy of Rules
Training Set = 97 B7%
Testing Set = 96 43%
Total Set = 97 42%
Time Run 35 zec.

MU0V 5.9 (AD)
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