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Attribute Reduction Based on Concentration Boolean Matrix under Dominance Relations
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Abstract Under the framework of dominance relation-based rough set approach (DRSA) ,attribute reduction was stu-
died for inconsistent target information systems. The methods based on dominance matrix are the most commonly used
ones,but not all elements in the matrix are valid. The concentration dominance matrix only preserves the smallest set of
attributes which are useful for attribute reduction,and thus the computational complexity can be significantly reduced.
On the other side,the concentration Boolean matrix further improves the generation efficiency of the dominance matrix
by Boolean algebra. This paper extended the concentration Boolean matrix method under equivalence relations to that
under dominance relations. The concept of concentration Boolean matrix was proposed for the dominance matrix.and the
corresponding efficient reduction method was established to improve the efficiency of the reduction algorithm. Finally,

nine UCI data sets were used in the experiments,and the results show the feasibility and effectiveness of the proposed

method.
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Table 1 Experimental data

UCI# 4K BREXA HAI MK FHEBEAR A%
kohkiloyeh real 100 5 2
tae symbol 151 5 3
backuplarge symbol 212 27 12
1ILPD real 583 10 2
balancescal symbol 625 4 3
cme symbol 1473 9 3
yeast real 1484 8 10
wilt real 4339 5 2
magic04 real 19020 10 2
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Table 2 Attribute reduction time of traditional method and

concentration boolean matrix method

UCI # 4 4 8k % k/s WEHRERE/s a1/ %

kohkiloyeh 0.460 0.209 54.57
tae 1.002 0. 389 61.18
backuplarge 13.011 5.185 60. 15
1LPD 89.974 8. 640 90. 39
balancescal 7.421 3.564 51.97
cme 228.991 36.413 81.10
yeast 3042. 254 41.228 98. 64
wilt 2059. 164 193. 212 90. 62
magic04 W 12225. 149 1
3 1 — 1390. 450 76. 85
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Table 3 Attribute reduction time of concentration dominance matrix

method and concentration boolean matrix method

UCT # 4 4 #k

WY R AR s YR AR AE s B/ %

kohkiloyeh 0.316 0.209 33.86
tae 0.736 0.389 47.15
backuplarge 7.662 5.185 32.33
1ILPD 11.605 8. 640 25.55
balancescal 3.653 3.564 2.40
cme 42. 461 36.413 14. 24
yeast 60. 082 41.228 31.28
wilt 206.272 193.212 6. 30
magic04 12410.1 12225. 149 14. 90
S ¥ {E 1415. 876 1390. 450 23.11
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Table 4 Attribute reduction time of improved traditional method

and concentration boolean matrix method

UCI 348 4 4k 50 ik /s W GE A RSB T s ay/ %
kohkiloyeh 0.106 0.018 83.02
tae 0.239 0.033 86.19
backuplarge 5.382 1.516 71.83
1LPD 71.003 2.243 96. 84
balancescal 0.937 0. 006 99. 35
cme 164. 347 2.251 98.63
yeast 2993. 66 6.703 99.78
wilt 1656.5 2.568 99. 85
magic04 [ 3973.6 1
FHE A 423.135 81.83
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Table 5 Attribute reduction time of improved concentration matrix

method and concentration boolean matrix method

UCL B4 RERBEER/s REHARER/s B/ %
kohkiloyeh 0.074 0.018 75.68
tae 0.148 0.033 77.70
backuplarge 1.974 1.516 23.20
ILPD 3.298 2.243 31.99
balancescal 0.034 0.006 82.35
cme 4.469 2.251 49.63
yeast 15. 441 6.703 56.59
wilt 10. 223 2.568 74.89
magic04 5198.2 3793.6 27.02
FHE 581.540 123.135 55.45
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Fig. 1 Relationship between CPU time and data size for three

attribute reduction methods
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Table 6 Number of elements in traditional dominance matrix and

concentration dominance matrix

UCLaiE 48 b s PRI ORA G5
T E B n? TEMNH L
kohkiloyeh 100 100° 5
tae 151 1512 4
backuplarge 212 212° 15
ILPD 583 5837 10
balancescale 625 6252 4
eme 1473 14732 9
yeast 1484 1484° 8
wilt 4339 4339° 4
magic04 19020 190202 10
ERTR 3109. 67 42863062. 78 7.7
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