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An efficient attribute reduction algorithm in inconsistent decision tables
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Abstract ; Existing algorithms of distribution reduct, maximum distribution reduct and assignment reduct for inconsistent decision tables are

inefficient, which are not suitable for large data sets. A measurement of attribute importance based on the relative discernibility degree was

presented firstly, which overcomes the shortcoming of positive domain in measuring the importance of attributes. Then, in order to simplify the

decision table, some kinds of simplified consistent decision tables were defined. In the end, an efficient attribute reduction algorithm was designed

based on the relative discernibility degree. Theoretical analysis and experimental results show the effectiveness and practicalbility of this algorithm

on the large inconsistent data sets.
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Tab.1 The reduct of inconsistent data sets
Algorithm 2 Algorithm 2 Algorithm 3
Data lUI 1€l |Corel, |Corel |Corel, 0, 1Q,1 1Q,1 19,1 19,1 1Q,1 10,1
Datal . Votes x5 2175 16 15 14 15 15 15 14 15 15 14 15
Data2 . Votes x 10 4350 16 15 15 14 15 15 15 14 15 15 14
Data3 . Votes x 20 8700 16 15 15 5 15 15 15 11 15 15 10
Datad . Votes x 40 17 400 16 15 14 15 15 15 14 15 15 14 15
Data5 ; Votes x 60 26 100 16 15 9 15 15 15 10 15 15 10 15
Data6:  Dermatology x5 1830 34 3 3 3 17 12 12 12 12 12 12
Data7: Dermatology x 10 3660 34 3 3 2 15 12 12 13 12 12 12
Data8: Dermatology x20 7320 34 3 3 1 17 12 12 9 12 11 9
Data9: Dermatology x40 14 640 34 1 0 1 12 7 6 7 8 6 7
Datal0: Dermatology x60 21960 34 1 0 1 11 8 6 6 8 6 6
Average 14.7 12.6 11.6 11.7 12.7 11.5 11.5
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Fig.1 The run time of three reduction algorithms for inconsistent data sets
5z FEAS PR R SR 2 1) 24 T e Al R SR Ak D e sl
=A

M2, B T —Fh 35 A0 XS AT X 49 BE 17 1 305
AP PR R L TR L. kX UCT B8 1
SIS 25 IR AH L B B B P O 3R 24 R
BT A B 2 TR i, T H B
LR, 38 A A B EAT K TUAR @ 1 A1 AS T
W T R B 4

52 3Tk ( References)

(1] 3k3cts, K4, SE&. A HiE B E R RERHIRY
L], ML, 2003,26(1); 12 - 18.

ZHANG Wenxiu, MI Junsheng, WU Weizhi. Knowledge



- 114 -

(FE TR SR S AN S

5535 &

reductions in inconsistent information systems [ J]. Chinese
Journal of Computers, 2003,26(1): 12 —18. (in Chinese)
X DWE, BERKEL, S, 4. Rough &AL T].
HELFR, 2003,26(5) ; 524 —529.

LIU Shaohui, SHENG Quijian, WU Bin, et al. Research on
efficient algorithms for rough set methods[ J]. Chinese Journal
of Computers, 2003, 26(5) : 524 —=529. (in Chinese)
TREEH, XUPENS, A0t , 55, — D EARBEH max(O(ICI ]
ul), oClci2iv/ch)) Whd w2 fai sk (] L
4%, 2006,29(3) : 391 —399.

XU Zhangyan, LIU Zhuopeng, YANG Bingru, et al. A quick
attribute reduction algorithm with complexity max( O ( I C| U
1), OCICI"21U/C1))[J]. Chinese Journal of Computers,
2006, 29(3) : 391 =399. (in Chinese)

Wang J. Reduction algorithms based on discernibility matrix:
the ordered attributes method[ J]. Journal of Computer Science
and Technology, 2001, 16(6) : 489 —504.

EEEL, T, BHRE. BETHRAERMR R
[J]. &AL, 2002,25(7) ; 759 -766.
WANG Guoyin, YU Hong, YANG Dachun.
reduction based on conditional information entropy [ J J.
Chinese Journal of Computers, 2002, 25(7): 759 —=766. (in
Chinese)

At , FAHE, FhEDRE, & BT RN & E R
Rk T]. ERRHR =, 2010,32(1)
90 - 94.

TENG Shuhua, ZHOU Shilin, SUN Jixiang, et al. Attribute

reduction algorithm based on conditional

Decision table

entropy under

(7]

(8]

(9]

[10]

(1]

[12]

incomplete information system [ J ]. Journal of National
University of Defense Technology, 2010,32(1): 90 -94. (in
Chinese)
XURAL, 2200, PO, 5. —F0RE T8 A9 40005 B 0
MR A RIS (1], W5 3, 2005,20 (8) . 878
- 882.
LIU Qihe, LI Fan, MIN Fan, et al. An efficient knowledge
reduction algorithm based on new conditional information
entropy[ J]. Control and Decision, 2005,20(8) : 878 — 882.
(in Chinese)
Marzena K. Comparative study of alternative types of knowledge
reduction in inconsistent systems[ J]. International Journal of
intelligent Systems, 2001,16(1): 105 -120.
2R, KB R, M, S A — SRR A R A R 5 ik
WFELI]. =S, 2006,21(8) : 857 - 862.
LI Fan, LIU Qihe, YE Mao, et al. Approaches to knowledge
reductions in inconsistent decision tables [ J].
Decision, 2006,21(8) : 857 —862. (in Chinese)
Teng S H, Wu J] W, Sun J X, et al. An efficient attribute
reduction algorithm [ C ]//The 2nd IEEE International
Conference on Advanced Computer Control. Shenyang, 2010
471 -475.
Zhao Y, Yao Y Y, Luo F. Data analysis based on
discernibility and indiscernibility [ J]. Information Sciences,
2007,177(22) . 4959 -4976.
XuZ Y, Yang B R, Wei S. Comparative study of different
attribute reduction based on decision table [ J ].

Journal of Electronics, 2006,15(4 A) : 953 - 956.

Control and

Chinese



