Computer Science and Application HE IRl 5N, 2024, 14(2), 215-223 Hans )0
Published Online February 2024 in Hans. https://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2024.142022

ETHOEENE BRI RERR L

EV- § 3
MG RN S TR, LR Je

Woks . 20244F1H 148 FHER: 2024427150 KA H: 202452 H23H

G2

RBELREA—MEROBRERELETE, S TAERESREEFEERL, EMBRITREEREEER
B, RBERAREFAMARERANIRENNBETE. ZHERRBERELR—FMERT
%, BRFEARELANGER, AXRBGEEHFEBRIRER, BEEHENE BN SRRLERRG
HEE, FZHTETHANARREREBOEERNEBRZERRR, BE—METBREZEME BN
I” XPRBRIEL TR Frigir i AT LSBT ZRIFERE p A R R4, EF M4 T R
HFE. AT WARSIRKA MM, 8L UCIHRLR I H] B K 2 11 45 RN L0 B3RP 75 T REAT X L
SRR A REAE T BRI AT A 2k

XK ia
ZHAERE, WHEHNFEBN, REZERRG, | XRFRIELR

Generalized Decision Attribute Reduction
Based on Improved Discernibility
Information Tree

Deshuang Wang

School of Computer and Control Engineering, Yantai University, Yantai Shandong

Received: Jan. 14”’, 2024; accepted: Feb. 15th, 2024; published: Feb. 23'd, 2024

Abstract

Attribute reduction, as an effective data dimensionality reduction method, is of great significance for
dealing with high-dimensional data, which obtains a subset of attributes with the same expressive
and categorization ability as the original system by removing redundant attributes and retaining im-
portant attributes. Discernibility matrix is an important method to get attribute reduction, but it con-
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tains a lot of useless information, this paper is inspired by the improved discernibility information
tree, combines the improved discernibility information tree with the multi-hierarchical decision sys-
tems, studies the relationship between the improved discernibility information tree among different
decision levels under this method, and proposes a generalized decision attribute reduction algorithm
based on the improved discernibility information tree. The proposed method can not only realize the
compressed storage of non-empty elements in the discernibility matrix, but also effectively reduce
the time consumption. In order to verify the effectiveness of the algorithm, eight groups of UCI data-
sets are selected to compare the algorithm in terms of reduction results and reduction efficiency, and
the experimental results verify the feasibility and effectiveness of the algorithm.
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Table 1. Multi-hierarchical Generalized Decision Reduction Based on Discernibility Information Tree (LHGTD)
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Table 2. UCI Datasets

2. UCI HiiEsE
aae) Hmse HA JBER eS8
1 Zoo 101 16 7
2 Ecoil 336 7 8
3 Dermatology 366 34 6
4 Connectionist 528 10 11
5 Vowel 990 13 11
6 Obesity 2111 16 7
7 Stalog 2310 18 7
8 Abalone 4177 8 28

4.1, NELERIIEMMELSEIE

AP TR FIAAE 8 41 UCH Bl 4k LRI 45 1. R A K E TS b, 032 3 Frs. R AN
CRST REIRENRS, XRE 2 TEEE, £ “LHGTD-d?” A1 “LHGTD-d*” 43 5l& 5% LHGTD

Table 3. Reduction results
< 3. AEER

e LHGTD-d2 OMGDIT-d2 LHGTD-d3 OMGDIT-d3
B
AP K AP K 21 28 SR K AP K
1 {2,3,5,7,12} 5 {2,3,57,12} 5 {2,3,5,7,12} 5 {2,3,5,7,12} 5
2 {0,1, 4,5, 6} 5 {0,1,456} 5 {0,1,4,5,6} 5 {0,1,4,5,6} 5
3 {3, 13, 15, 18, 20, , {3131518 {3, 13, 15, 18, . {3, 13, 15, 18, .
27,33} 20, 27,33} 20,27, 33} 20, 27,33}
{1, 4,5,7, {1,3,5,6,7, {1,3,5,6,7
4 {1,4,5,7,8,9} 6 5.9 6 8,9} 7 8.0} 7
{1,3,4,6,8, {1,3,4,6,8, {1,3,4,6,8
5  {1,3,4,6,811,12} 7 1112} 7 1112y 7 11.12) 7
s (123671012 o {12367 o  {1,23467 o (123467
13} 10, 12, 13} 10, 12, 13} 10, 12, 13}
{0,1,2,3,4, {0,1,2,3,4,8, {0,1,2,3,4,8
7 {Olilikfié’iﬁﬁ;sl 11 11,13,14,15, 11 11,12, 13,14, 13 11,12,13,14, 13
P29 20 16, 17} 15,16, 17} 15, 16, 17}
{0,1,2,4,5, {0,1,2,4,5, {0,1,2,4,5
8 {0,1,2,4,5,6,7F 7 6. 7) 7 6. 7) 7 6.7) 7

TEGRSERME 7658 2 ER ERYSERIE ©*7E5 3 2R LIRBIMAfELE R, Fh “OMGDIT-d>” Al
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g, AfaRT 0 FoRH—MEME, 1 30R5 AN EE, DI,

M 3 AR AT AE 5k LHGTD R4 SCHRSRZ TR 45 2R LA R AR BE 5 AR X LR IR iR 3
JEVERI S OMGDIT FrsRAFHT Lk SR L fi 45 KA SRR o JF HAE— BB 0L, iR E Az 4
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Figure 1. Comparison of reduction efficiency

B 1. AEMEL

B 1(a)~(h) AT %0, BEE 0T RABE N, LHGTD &k sk B P 240 a7 714 6 1 i) o) 14 b i b, iy
$& OMGDIT 5 SR HUJE 14 29 181 B I [R]85 F- 2%, 9F HOR 2305 OMGDIT SHk i [V #£ /N T LHGTD
ST (BVEAE . SR8 BB OMGDIT BEMTHE R T LHGTD BiEMTHE A%, OMGDIT Hidid
8] et 225 ) O R S 7 30 R SR PRI PR 7 2 R B s 2 SR SR SR 2 T, AT HiE v 1 BB AR (8%

5. &g

AT T VAR L J2 IR G 18 S K Z A R DL R G 205 B, 2 T ISR R IRAR S
N ERFERE AN ZE G B E SC, SR TR T O AR BT SR SR R PR A RO S, SR
# 4y H 8 2 UCH $iu 4 70l U 1 A 45 SR M T 380, SRERUEW 1 P B S0 i) s S5 e A A 5

E&UWH
AICZWE TR E (Y5 :  2022XDRH016) 11 %% Bl

SE

[1] Pawlak, Z. (1982) Rough Sets. International Journal of Computer and Information Sciences, 11, 341-356.
https://doi.org/10.1007/BF01001956

[2] Gao, C., Zhou, J., Miao, D.Q., et al. (2021) Granular-Conditional-Entropy-Based Attribute Reduction for Partially La-
beled Data with Proxy Labels. Information Sciences, 580, 111-128. https://doi.org/10.1016/j.ins.2021.08.067

[3] Xia, H., Chen, Z.Z., Wu, Y.M., et al. (2022) Attribute Reduction Method Based on Improved Granular Ball Neighbor-
hood Rough Set. 2022 7th International Conference on Cloud Computing and Big Data Analytics (ICCCBDA), Chengdu,
22-24 April 2022, 13-16. https://doi.org/10.1109/ICCCBDA55098.2022.9778889

[4] Xia, S.Y., Wang, G.Y. and Gao, X. (2023) An Efficient and Accurate Rough Set for Feature Selection, Classification, and
Knowledge Representation. IEEE Transactions on Knowledge and Data Engineering, 35, 7724-7735.
https://doi.org/10.1109/TKDE.2022.3220200

[5] Mao, H., Wang, S.Y., Liu, C., et al. (2023) Hypergraph-Based Attribute Reduction of Formal Contexts in Rough Sets.
Expert Systems with Applications, 234, Article 1D: 121062. https://doi.org/10.1016/j.eswa.2023.121062

[6] Kang, L., Yu, B.and Cai, M.J. (2022) Multi-Attribute Predictive Analysis Based on Attribute-Oriented Fuzzy Rough Sets
in Fuzzy Information Systems. Information Sciences, 608, 931-949. https://doi.org/10.1016/j.ins.2022.07.006

[71 Chen, Y. Liu, K.Y, Song, J.J., et al. (2020) Attribute Group for Attribute Reduction. Information Sciences, 535, 64-80.
https://doi.org/10.1016/j.ins.2020.05.010

[8] Sang, B.B., Chen, H.M,, Yang, L., et al. (2022) Incremental Feature Selection Using a Conditional Entropy Based on

DOI: 10.12677/csa.2024.142022 222 PR 55


https://doi.org/10.12677/csa.2024.142022
https://doi.org/10.1007/BF01001956
https://doi.org/10.1016/j.ins.2021.08.067
https://doi.org/10.1109/ICCCBDA55098.2022.9778889
https://doi.org/10.1109/TKDE.2022.3220200
https://doi.org/10.1016/j.eswa.2023.121062
https://doi.org/10.1016/j.ins.2022.07.006
https://doi.org/10.1016/j.ins.2020.05.010

(9]
[10]
[11]
[12]

[13]

[14]

[15]

Fuzzy Dominance Neighborhood Rough Sets. IEEE Transactions on Fuzzy Systems, 30, 1683-1697.
https://doi.org/10.1109/TFUZZ.2021.3064686

Liu, Y., Zheng, L.D., Xiu, Y.L., et al. (2020) Discernibility Matrix Based Incremental Feature Selection on Fused De-
cision Tables. International Journal of Approximate Reasoning, 118, 1-26. https://doi.org/10.1016/j.ijar.2019.11.010

Miao, D.Q., Zhao, Y., Yao, Y.Y., et al. (2009) Relative Reducts in Consistent and Inconsistent Decision Tables of the
Pawlak Rough Set Model. Information Sciences, 179, 4140-4150. https://doi.org/10.1016/j.ins.2009.08.020

A, VrEE, EROR, . AR ERE RFE M ALFEN]. HENRE, 2017, 44(9): 78-82.
https://www.jsjkx.com/CN/10.11896/j.issn.1002-137X.2017.09.016

ed. H T Z S BRI Rough Set JE& ML fEI BE]. il 5 ¥ 3R, 2015, 30(8): 1531-1536.
https://doi.org/10.13195/j.kzyjc.2014.0724

Yang, L., Zhang, X. and Xu, W. (2019) Attribute Reduction of Discernibility Information Tree in Interval-Valued Ordered

Information System. Journal of Frontiers of Computer Science & Technology, 13, 1062-1069.
https://doi.org/10.3778/j.issn.1673-9418.1805037

Jiang, Y. (2019) Attribute Reduction with Rough Set Based on Improving Discernibility Information Tree. Control & De-
cision, 34, 1253-1258. https://doi.org/10.13195/j.kzyjc.2017.1523

trth, BT, T U0 AT R A S0t 2l (5 B B R PR 2RI SE D). THSERLRLE, 2020, 47(3): 73-78.
https://doi.org/10.11896/jsjkx.190500125

DOI: 10.12677/csa.2024.142022 223 THE LR 5 R


https://doi.org/10.12677/csa.2024.142022
https://doi.org/10.1109/TFUZZ.2021.3064686
https://doi.org/10.1016/j.ijar.2019.11.010
https://doi.org/10.1016/j.ins.2009.08.020
https://www.jsjkx.com/CN/10.11896/j.issn.1002-137X.2017.09.016
https://doi.org/10.13195/j.kzyjc.2014.0724
https://doi.org/10.3778/j.issn.1673-9418.1805037
https://doi.org/10.13195/j.kzyjc.2017.1523
https://doi.org/10.11896/jsjkx.190500125

	基于改进差别信息树的广义决策属性约简
	摘  要
	关键词
	Generalized Decision Attribute Reduction Based on Improved Discernibility Information Tree
	Abstract
	Keywords
	1. 引言
	2. 基本概念
	2.1. 决策多层次系统下的广义决策约简
	2.2. 差别信息树

	3. 基于改进差别信息树的广义决策属性约简优化方法
	4. 实验分析
	4.1. 约简结果的正确性验证
	4.2. 约简效率

	5. 结论
	基金项目
	参考文献

