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Attribute reduction and rule extraction algorithms based on decision matrices
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Abstract: Two important issues in rough set, attribute reduction and value reduction, were discussed. The definition of
extended decision matrices was presented. A novel algorithm based on extended decision matrices for attribute reduction
(EDMAR) was proposed. Some equivalence classes were partitioned from the universe of objects by the decision attributes,
and decision matrix for each equivalence class was created. Using the decision matrices, the attributes were reduced.
Compared with algorithms based on discernibility matrices, EDMAR is of much less space complexity and time complexity.
Furthermore, a new algorithm for rule extraction based on decision matrices was presented. And much more concise decision

rules could be got with this method. Experimental results on the data sets in UCI machine learning repository show that the

algorithms are efficient and feasible.
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Outlook( e, ) Temperature( a, ) Humidity( a, ) Windy( a, ) Class
1 Sunny Hot High False N
2 Sunny Hot High True N
3 Overcast Hot High False P
4 Rain Mild High False P
5 Rain Cool Normal False P
6 Rain Cool Normal True N
7 Overcast Cool Normal True P
8 Sunny Mild High False N
9 Sunny Cool Normal False P
10 Rain Mild Normal False P
11 Sunny Mild Normal True P
12 Overcast Mild High True P
13 Overcast Hot Normal False P
14 Rain Mild High True N
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2) (a,, Rain) and (a,, True)=Class = N
3) (a,, Sunny) and (a,, Mild) and (a,, False)=
Class = N
4) (a,, Overcast)=Class = P
5) (a,, Rain} and (a,, False)=Class = P
6) (a,, Cool) and (a,, False)=Class = P
7) (a,, Sunny) and (a,, Mild) and (a,, True)=
Class = N
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SCERI6) RIS 36 5 3 Eh 0.00 2 27 0.00
The Monk’s Problems( 1) 432 6 3 P 0.05 3 2 0.02
The Monk’s Problems(2) 432 6 6 2 0.06 6 = 0.03
The Monk’s Problems(3) 432 6 3 2= 0.05 3 B 0.02
Balance-scale 625 4 4 = 0.09 4 = 0.04
Voting Records Database 435 16 9 2 0.09 9 p o 0.05
Tic-Tac_Toe Endgame Database 958 9 8 B 0.36 8 2 0.29
Solar Flare Database 1066 12 10 B2 0.42 10 B 0.31
Mushroom Database( 1) 1637 2 4 B 1.55 4 2 1.23
Mushroom Database(2) 2346 22 5 & 39.35 4 = 1.26
Chess End-Game 3196 36 29 &= 618.19 29 &2 252.67
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The Monk’s 3107122 36 3 100 22 2.7 100
Problems 370/62 36 3 100 22 2.7 100
Voting Records 300/135 106 7 ol.1 36 2.7 92.6
Database 350/85 149 8 87.1 43 2.5 90.6
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