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Multi-granulation Attribute Reduction Based on Discernibility Matrix
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Computation Intelligence and Chinese Information Processing, Ministry of Education, Taiyuan, 030006, China; 3. School of
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Abstract: Multi-granularity is one of the important research directions in the field of granular computing. It
represents the research of problem solving at two or more different granules and already has become a new
computing method to solve complex problems. Rough set theory is a kind of computing tool to solve uncertain
problems effectively. As one of the core contents of rough set theory, attribute reduction has been widely
studied in the fields of data mining, machine learning, and granular computing. It is a meaningful problem to
apply the idea of multi-granularity to attribute reduction. The granulation idea in granular computing theory is
used to granulate attributes to form multiple granules. Then we evaluate the significance of attribute granules
and the significance of attributes in attribute granules based on discernibility matrix. Finally, a
multi-granularity attribute reduction algorithm based on these two significance measures is designed. By
selecting attributes from different granules, the reduction results obtained by this algorithm are more
representative and different. In order to verify the effectiveness of our proposed method, experiments on six
data sets show that the effectiveness of the proposed algorithm.
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Tab.2 Data sets used in experiments

Data sets Samples Attributes Class
Wine 178 13 3
Ionosphere 351 34 2
Zoo 101 16 7
Dermatology 366 34 6
Auto 205 25 6
Lung 203 3312 B)
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Tab.3 Comparision of DMR , AR, and AR, on classifica-

tion accuracy and the number of selected attri-
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DMR AR, AR,

Data set
ACC NUM ACC NUM ACC NUM

Wine 09324 7 0.8706 6 0.8490 6
Tonosphere 0.8803 21 0.8691 10 0.8492 9
Zoo 0.8809 9 0.8527 5 08418 5
Dermatology 0.9372 26 0.8467 10 0.9021 11
Auto 0.6281 20 0.5290 13 05290 11
Lung 0.8269 10 0.7983 5 0.8071 5
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Tab.4 Running time of DMR algorithm by serial and

parallel way S
Data set serial parallel
Wine 0.030 1 0.0159
Ionosphere 1.5321 0.8130
700 0.016 9 0.009 9
Dermatology 0.3521 0.1187
Auto 0.050 8 0.0339
Lung 2.750 2 2.083 9
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