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Abstract

In this paper we present Logical Evolution method which is a new learning algorithm for the
concepts expressed as binary logic function. We try to solve some problems of Inductive Learning
algorithms through Logical Evolution. First, to be less affected from limited prior knowledge, it
generates features using the gained informations during learning process and learns the concepts
with these features. Second, the learning is done using not the whole example set but the individual
example, so even if new problem or new input-output variables are given, it can use the previously
generated features. In some cases these old features can make the learning process more efficient.
Logical Evolution method consists of 5 operations which are selected and performed by the logical
evaluation procedure for feature generation and learning process. To evaluate the performance of
the present algorithm, we make experiments on MONK data set and a newly defined problem.

Keywords : Logical Evolution, binary logic concept, inductive learning, constructive induction,
feature generation
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Table 1. Logical Evolution algorithm.
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#1 : (head_shape=body_shape) V (jacket_color=RED)
#2 T exactly two of the six attributes have their first
value.

#3 : (jacket_color=green A holding=sword)

V' (jacket_cloor=blue A body_shape=octagon)

where value of head_shapeS{round, square, octagon}
value of body_shape&{round, square, octagon}
value of is_smilingE{yes, no}
value of jacket_colorE{red, vellow, green, blue}
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value of has_tie€{yes, no}
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Table 2. Learning result on Monk data.

learning algorithm #l #2 #3
D3 986 679 A4

CN2 100.0 69.0 8.1
Back Propagation 100.0 100 93.1
Sakmin o | w | w2
AQI7-DCI 100.0 100 A2
AQI7-HCI 100.0 931 1000
ANS-GA 100.0 86.8 100.0
Logical Evolution 100.0 100 9.3
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Table 3. Number of necessary operations.
A1 382
#1 125 125
#2 134 21
#1+ #2 259 146
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