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Attribute Reduction Based on Parallel Symbiotic Evolution
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Abstract A new approach to attribute reduction based on parallel symbiotic evolution is pro-
posed. Combining parallel genetic algorithm with symbiotic evolution, this approach can make ef-
ficient reduction for an information system with a large number of attributes. In symbiotic evolu-
tion, a (full) solution to an optimal problem will be divided into several partial solutions that con-
stitute a population, which is going to evolve to find the optimal solution for each partial solu-
tion. Due to the diversity of optimal patterns for partial solutions, the population can maintain di-
versity and the optimal solutions will be found more promisingly. However, the position informa-
tion of partial solutions in a full solution does not be used in symbiotic evolution and then an opti-
mal pattern for one position may be settled in another place. The abuse of these optimal patterns
leads to a lower fitness value and then threatens the survival of them. Considering the position in-
formation as well as the population diversity, this paper proposes an algorithm named Parallel
Symbiotic Evolution Algorithm (PSEA). In order to get the minimal attribute reduction, authors
encode the attribute subsets into binary strings, cut them into several sections and create a popu-
lation for each section position. These populations experience evolution in a parallel way, exchan-
ging patterns by the elitist strategy. The experiment tests seven kinds of discernibility matrices
and shows that the minimal attribute reduction can be found in some cases with a higher probabil-

ity than that of other approaches.
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