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Tab.2 Comparison of attribute reduction and classification accuracy between the two algorithms when objects are added
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Fig.3 Time comparison of updating attribute reduction when increasing the same amount of data
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Tab.3 Comparison of attribute reduction and classification accuracy between the two algorithms when objects are removed

e 0B ML B p W el A ]
Sl SRR Sy SBIE
) JB ke 4 4 — TR 24 4 —_—
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Time comparison of updating attribute reduction when removing the same amount of data
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Fig. 7 Time comparison of the incremental attribute reduction algorithms when objects are added
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Tab.4 Length comparison of attribute reduction set for
incremental algorithms when objects are increased

pAEITE S STECEED O WTELER2 O WELES AcEs:
Wine 10 6 6 6
Wdbc 21 18 18 16
Chess 34 31 30 31
AnuranCalls 5 5 4 4
DryBean 4 3 3 2
Magic 7 6 5 5
Musk 29 27 24 25
Pagﬁg:g’s 18 16 16 15
P 16.0 14.0 13.3 13.0
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Tab.5 Comparison of classification accuracy of the attribute reduction set of the incremental algorithms when objects are

increased

. Putia k73| Xif b 2 X ELEE3 AICH
HUE SVM KNN SVM KNN SVM KNN SVM kNN
Wine 94.98 92.64 95.92 93.24 95.91 9225 96.22 93.47
Wdbc 92.12 93.62 95.94 95.91 93.34 94.35 94.37 96.37
Chess 84.49 91.51 87.74 95.03 88.56 93.19 88.70 94.03
AnuranCalls 71.11 61.09 73.07 64.02 74.38 64.72 74.70 65.25
DryBean 85.51 68.42 86.45 71.94 88.45 73.30 87.90 72.85
Magic 74.33 77.96 76.92 79.52 77.35 81.46 78.38 80.55
Musk 81.53 80.12 83.69 80.45 84.21 81.37 84.51 82.63
Parkinson’s Disease 83.10 81.96 85.90 82.02 86.72 83.52 88.37 84.53
g2 83.39 80.91 85.70 82.76 86.11 83.02 86.64 83.71
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Tab. 6 Comparison of classification accuracy of attribute reduction set of incremental algorithms when objects are reduced

N e 8 w2 R B B
HUE SVM kNN SVM kNN SVM kNN SVM kNN
Wine 86.09 86.27 90.57 89.92 89.02 88.10 89.45 90.85
Wdbc 87.36 90.71 89.60 93.19 88.52 91.08 90.05 93.75
Chess 80.14 91.78 82.29 94.77 82.40 96.79 83.30 95.72
AnuranCalls 75.13 66.66 77.48 68.04 78.48 68.69 79.11 69.11
DryBean 80.83 70.19 82.02 71.81 82.75 72.76 83.52 72.85
Magic 70.71 76.10 71.82 77.41 72.13 78.73 73.57 79.25
Musk 78.34 79.38 81.88 80.47 81.39 82.13 82.50 81.17
Parkinson’s Disease 81.76 79.05 83.47 81.70 84.94 81.95 85.59 82.86
T35 80.04 80.01 82.39 82.16 82.45 82.52 83.38 83.19
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Tab.7 Length comparison of attribute reduction set for incremental algorithms when objects are reduced

EVEILE S XL XS 53 AL

Wine 8 6 5 6

Wdbc 15 13 13 11

Chess 35 32 30 30
AnuranCalls 5 4 4 3
DryBean 4 3 3 2
Magic 6 5 4 4

Musk 27 23 21 22
Parkinson’s Disease 17 15 14 13

1 14.6 12.6 11.7 11.3
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Fig.8 Time comparison of the incremental attribute reduction algorithms when objects are reduced
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Incremental Attribute Reduction Algorithm Based on Incomplete Hybrid Order Information System
CHEN Baoguo', CHEN Lei"", DENG Ming', CHEN Jinlin'*

(1.School of Computer Sci., Huainan Normal Univ., Huainan 232038, China;
2.College of Electronic and Info. Eng., Nanjing Univ. of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: Because the data in the big data environment presents the characteristics of dynamic updating, incremental attribute reduction is attract-
ing increasing research attention in the field of rough set theory. As a common information system, the incomplete hybrid ordered information
systems (IHOIS) is still without the study of the incremental attribute reduction. To address this issue, an incremental attribute reduction al-
gorithm for object updates is proposed for IHOIS in this paper. Firstly, a neighborhood tolerance dominance relation is proposed to build a new
neighborhood dominance rough set based on binary relation. In succession, a neighborhood dominance conditional entropy is defined and further
serves as a heuristic function to design a non-incremental attribute reduction algorithm for IHOIS. Then, the neighborhood tolerance dominance
relation and neighborhood dominance conditional entropy were reconstructed in the form of matrices. In response to the dynamic updates of the
IHOIS, matrix-based calculation strategies are applied to study the incremental updates of neighborhood dominance conditional entropy with both
the increasing and decreasing of the information system objects. Finally, the update mechanism of neighborhood dominance conditional entropy is
utilized to develop the incremental update algorithms for attribute reduction for both the increasing and decreasing of the IHOIS objects. The ex-
perimental results show that compared with the non-incremental algorithm, the incremental algorithm reduces the number of attributes by 3.6% on
average, improves the classification accuracy by 2.4% on average, and improves the efficiency of attribute reduction by about 10 times on aver-
age. Compared with other incremental algorithms, the proposed incremental algorithm reduces the number of attributes by 9.0% on average, im-
proves the classification accuracy by 2.1% on average, and increases the average efficiency of attribute reduction by 94%. Based on the reported
results, it can be concluded that the proposed incremental algorithms have higher performance in both performance and efficiency of the attribute
reduction task.

Key words: ordered information system; incomplete hybrid; dominance rough set; attribute reduction; incremental; conditional entropy
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