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! Full-joint

2 Back-propagation

3 Mean square error (MSE)
4 Sum square error (SSE)
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2 Dimensionality reduction

3 Feature subset selection

4 Feature creation
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Start
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Define Network Structure
(Input & Output Neuron)
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Hidden layer = 1 unit
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G G O Neuron
— Edge

% % Pruned neuron

Pruned edge
Q{ bias

Att, Atts
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For i = 1 to number of hidden neuron
If all output weights have the same sign and (approximately)same value then

Remove all output edges (or set weights to zero)

Else
Keep the (one or some) edge with largest absolute weight value
Remove the other edges (or set weights to zero)
End IF
End FOR
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For k = 1to Number of hidden neuron

Flag = True
While (Flag is True)
Flag = False

Fori = 1to Number of connection to the kth neuron
Remove the ith connection
Apply data and compute the per formance
If the Performance is the acceptable then
Flag = True
Else
Return the ith connection
End if
End for
End while
End for
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s Class F4:
if (LDL < 216) and (FornsScore = 115.01) then ClassF4

%+ Class F3:

if (UltraScore = [1or 7]) and (LDL < 178.5) and (FronsScore
> 109.035) then ClassF3

if (UltraScore =[1or3or5or7])and (LDL = 178.5) and (69.8 < FBS
< 220.7) and (FornsScore = 109.035) then ClassF3

if (2 <UltraScore <6)and (LDL < 178.5) and (69.8 < FBS
< 220.7) and (FornsScore = 109.035) then ClassF3
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s Class F2:
if (LDL = 71.5) and (FornsScore > 106.485) then ClassF2
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if (3 <UltraScore <5) and (LDL < 65.5) and (FornsScore
> 106.485) then ClassF2

if (UltraScore = 1) and (65.5 < LDL < 71.5) and (FornsScore
> 106.485) then ClassF2

«+ Class F1:

if (LDL = 105.5) and (TRIG < 275.5) and (BMI < 32.108) and (105.085
< FronsScore < 106.725) then ClassF1

if (LDL <104.5) and (TRIG < 263) and (BMI < 32.108) and (105.085
< FronsScore < 106.725) then ClassF1

if (LDL < 104.5) and (TRIG = 275.5) and (BMI < 32.108) and (105.085
< FronsScore < 106.725) then ClassF1

if (LDL <104.5) and (TRIG < 241.5) and (BMI = 32.667) and (105.085
< FronsScore < 106.725) then ClassF1

% Class FO:
Default is ClassF0
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Abstract

In the last decade the use of artificial intelligence techniques to solve scientific problems
has increased dramatically. Artificial neural networks in classification and pattern
recognition issues are widely used. The lack of capability in interpreting the results is one
of the biggest problems of artificial neural networks. Although, artificial neural networks
are able to carry out the classification operations accurately the lack of transparency of
the knowledge provided by the neural network makes the results can’t be easily used in
other systems. Therefore, researchers are trying to fix this problem by extracting the rules
of neural networks. Today, there are several methods of rule extraction which are often
able to present the operations performed by an artificial neural network on a simple data
collection in the form of a set of simple rules. However, these methods are usually less
accurate in the case of relatively complex issues and the precision resulted from rules is

not comparable to the results of the neural network.

In this project, a new method for extracting the rule from artificial neural networks titled
as Four Step Rule Extraction (FSRE) has been introduced. This method is able to convert
the classification carried out on a data set into a set of simple, useful and efficient
propositional rules. In using this method, there is no limitation on the complexity of the
data. To evaluate the performance and results of this method, the common classification
data sets (from the database UCI) is used in this thesis. The results showed that the
proposed method is more efficient and accurate compared to the available methods of the

rule extraction.
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