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Attribute selection based on granularity grouping and Pareto optimality

YINZhen—yul, WANG Ping—xinQ, YANG Xi-bei't, YUHua—longl, QIAN Yu-hua®

(1. School of Computer, Jiangsu University of Science and Technology, Zhenjiang 212100, China; 2. School of
Science, Jiangsu University of Science and Technology,Zhenjiang 212100, China;3. School of Computer and Information
Technology, Shanxi University, Taiyuan 030006, China)

Abstract: The key to numerous attribute selection methods lies in the utilization of a given measure as the attribute
evaluation criterion, along with the constraints of heuristic algorithms. However, the absence of attribute similarity
evaluation and the simplistic sequential selection mechanism result in redundant attribute traversal, leading to
significant time consumption. Additionally, the use of a single measure limits the perspective of attribute evaluation,
making it difficult to unearth attributes with high learning performance. In view of this, a framework for attribute
selection is proposed, where: 1) Attribute grouping is performed based on attribute granularity and knowledge distance
between attributes. Within each group, the attributes exhibit significant differences, while between groups, the attributes
possess strong discriminative power. This allows attribute traversal to be conducted at the group level, effectively
compressing the search space of candidate attributes and improving attribute selection efficiency. 2) The proposed
restricted Pareto optimality principle is utilized to iteratively select attribute groups, ultimately obtaining the desired
subset of attributes. In experiments conducted on 12 UCI datasets by injecting four different levels of attribute noise, the
results show that compared to 8 popular methods, the proposed approach yields attribute selection results with an
average improvement of 5.89% in classification stability, an average improvement of 12.28% in classification
accuracy, and an average reduction of 59.27 % in time consumption.
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Waveform (ID-3)” I, F|H CART 7325 8%, A7 VAAE
MG B = 20 % W A5 LA IS, 0 82 1) 43 2R ke e 1 v T
G B = 10% M A L AF] IS i 6k B2 (1) 23 28 £ e 1,
TEHHa 4 “Statlog (Landsat satellite) (ID-9)” &, F| H
KNN 73 K48, & 16 Ja M 2 T SR g 7 B FE il 8 =
40 % Mk 75 LG A5 I, 0 N2 7 2R AR E M T B =
30 % M 5 EL A5 I BT 0T L 73 2K A R 1k

25 BRI IR, A SC T VR AR BT oA 8 MR EE U7,
FE CART 732545 b, 70 KA E M 23T 1 5.37 %, 1E
KNN 72685 b, 70 AN TT T 6.41 %. R,
SR 7 RS E MR T T 5.89 %.
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