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**x***nitialize Probability Vector******
fori:=1to LENGTH do P[i] = 0.5;
while (NOT termination condition)
***** Generate Samples*****

fori:=1to NUMBER_SAMPLES do
solution_vectors[i] := generate_sample_vector_according_to_probabilities (P);
evaluations][i] :=Evaluate_Solution (solution_vectors[i]);
solution_vectors = sort_vectors_from_best_to_worst_according_to_evaluations():

****Jpdate Probability Vector towards best solutions****
forj:=1to NUMBER_OF_VECTORS_TO_UPDATE_FROM
fori:=1to LENGTH do P[i] := P[i] * (1.0 - LR) + solution_vectors][j][i]* (LR);
PBIL CONSTANTS:
NUMBER_SAMPLES: the number of vectors generated before update of the probability vector (200)
LR: the learning rate, how fast to exploit the search performed (0.005).
NUMER_OF_VECTORS_TO_UPDATE_FROM: the number of vectors in the current population which
are used to update the probability vector (2)

LENGTH: number of bits in the solution (determined by the problem encoding).
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1. Estimation of Distribution Algorithms
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Abstract

One of the ways to detect spam is classifying emails into two categories. spam and
non-spam. The high efficiency of machine learning methods in various fields has
developed them in text clasification problems. The mechanism of machine learning-
based classifiers that classify emails according to their content is based on a set of
features, where due to the high volume of emails, using an efficient feature reduction
algorithm plays an important role. Unlike the previous methods which select only the
superior features and ignore the rest of the unselected features, in the proposed
method of this article we try to use unselected features as well. The method is that
after applying an initial feature selection, the unselected features are clustered and
then each cluster is mapped to a new feature and the final feature vector forms from
the selected ones and those mapped from the clusters. In this study, by applying two
methods of selecting the initial feature and also two mapping functions, four methods
were presented and analyzed using two datasets PU2 and PU3. The results of the
analysis showed that the method based on feature selection DF and the advanced
mapping function has the highest efficiency among all the proposed methods. Also,
the proposed methods are more efficient than base feature selection methods (without
clustering).

Keywords. Classification, Clustering, Email, Feature Reduction, Feature Selection,
Spam.
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