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Abstract

Attribute reduction can select a subset of attributes that maintains the classification ability, while
shortest reduction can not only select a subset of attributes that maintains the classification abili-
ty, but also delete redundant attributes and compress decision tables to select the optimal subset
of attributes. In this paper, based on the data background of interval-valued decision systems, bi-
nary discernibility matrix were constructed for all decision classes and specific decision classes,
and the shortest reduction algorithm and the specific class shortest reduction algorithm based on
binary discernibility matrix were proposed, respectively, combined with the SRA algorithm. To
verify the effectiveness of the algorithm, 8 UCI datasets were selected for comparison from the
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perspective of the length of the reduction result and the efficiency of the reduction algorithm. The
experimental results prove the feasibility and effectiveness of the algorithm.

Keywords

Rough Set, Shortest Reduction, Binary Discernibility Matrix, Interval-Valued Decision Systems

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

RSS2 — R AT EdE, SREUIRIAE R TR —, WDk E A5 o T &R0 % 8 Pt
TT 9%, AT BRI 4E 1 . R PELITT[2] 3@ IR SR B (1 — AN S EERE AN 70 7 ) o J& P20 7 o] LA
M ARFF P RRE AR EIE TR, MR L (] [4] A AT DAide th ORH5 70 2K BE I AR @ 74E, & LA
R KFE LR BR TUAR B iRk, R B YE 4. [RIth, S5 2 147 g 0t i K RS 4R Ak i)
— NG, 1 2 2 AN IR A BERT B R T T ORE I AT Ly S8 [S ]l 1 sk 5, BTt
SR AR BE R X 2 R 45 A il I R 20 fal ), (R R TR AW R S5, I HE TR E 5%
FISMTAILIIFEM ;. Zhou S [6]46 FH Z AAERE 7%, R TIRMELI P A His R B MR R, #H—5
N2 S R 1) P AR R R 240 T ), (L R P P ) A T A SR T AR s Rodriguez-Diez
G [T AN ) 22 300 R OB %) PR A it 40 16T I L, A FH g ) 3R ARUIE SRR PR P (i SR P VAN I AR, I
o T AR, AR R R B () R/ N R SRR R s Gonzalez-Diaz 5[ 817 | 22 A E MRS H T
SREUR A BRI 5%, T EVETTIREINES, &5 s SR B SRR R A oK/, i 4N R
P RS R I 20T, (B2 HIEH TE MMk RS .

Xof e JoE 240 7 1) R R RIE K 22 A 7 — kI Z2 S A R 9] [10] AT 1 Yao S5[11 ]38 5 28 i e v ok 1 7
A R ZE AR, JER T PR R BB 20 Lazo-Cortes 45 [ 12138 T~ &7 44 1) — 12t il
ZE AR R, I NS R A AR T A E ML TR 1) MSLC 5% Zhang 46 [ 13 @i M) IE A E 1A FR H 30
PR PGE LA FAT RGN Z [ R, FEBRIEAE 32 HH 7 1 b 3 i 22 Sl o e P st B9

BT B vHE, ZERIFFERT DA MR IR, (HR SR E R R R, B T
RIS R DA BB 216 TAE BAR R 2 56T b ZE 0 H B i, (R0 & T & dL iR 4R
ARG, It B B A SRR AT IR L T, O B . A X AE K R A NEEE S =,
3 T 6T R S S M 1D A S ke SR R o e SR S g kR 22 AR R, 455 SRA SRy AR T A A
FHARISE. N T RAERIEIAE R, RELT 8 41 UCK B4 5L AT I0AE, 20 B ML 2y &5
KRN T B 7 AT b, el SR AR UE B 1 BRI T AT A R

2. BEAES

WUICH 1vDS =(S,AT =CUD,V, f) NIXIIMERFE RS, S =(s,,5,,-,s5,) AIEZRIBA RN RIES,
C={c.cp, 0, RIFFHRBEIERES, D={d} RIFEMES, HCND=C: V=V .UV,, V. A
SR ES, V, NREEMEES: f:SxC oV NFGEEEEEE, f:SxD -V, NkFEE
PEAE B R, f(s,¢) KN RseS RN ceCc LIHUE, id N c(s)o cq(sx)z[lq rq]ﬁﬂ?ﬁ:ﬁﬁ

x2'x

DOI: 10.12677/csa.2023.135105 1075 THEAURF 5 R


https://doi.org/10.12677/csa.2023.135105
http://creativecommons.org/licenses/by/4.0/

L

¢, (qe[tm]) FxEGes, (xe[Ln]) ORI, 3beb, 1 A rf 0 BIAER X LG EOR I e D BRI 42
L BRI e S R BRI G A e, IS = (5,150082.50.80.50.5705, )+ S FTRIEHESS
C={c,chc50c, ) REBIESES D={d}.

Table 1. Interval-valued decision systems

= 1. XEERERR

S C c, c c, d
S, [1.29,3.16] [0.18,2.72] [2.40,3.12] [1.09, 1.57] 2
S, [1.48,3.58] [0.55,2.37] [2.61,3.15] [1.15,1.52] 2
S5 [1.79,2.97] [0.81,2.47] [2.49, 3.51] [1.52,1.61] 1
Sy [1.70, 3.06] [1.01, 2.49] [2.82,3.41] [1.42, 1.64] 0
S5 [1.70, 2.95] [0.91, 2.48] [2.85,3.52] [1.45,1.65] 0
Sg [1.57,2.95] [0.43,2.99] [2.68, 3.03] [1.11,1.50] 3
s, [1.68,3.04] [0.22, 3.66] [2.20, 3.14] [0.97,1.67] 2
Sq [1.29, 2.54] [0.50, 3.59] [2.76, 3.80] [1.93,2.34] 0
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Table 2. Shortest reduction algorithm based on Binary Discernibility Matrix (IVSRA)
2. BT HFIEAEENREAEGEE
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Table 3. Specific-class shortest reduction algorithm based on Binary Discernibility Matrix (IVLSRA)
3. BT THFIEREMSEXREAEE X
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YR 2: MR TRE THHARAE KL S TSC(S) 5
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5. SERSTHR

AFTN A ) IVSRA S35 A IVLSRA BVEGHTINE, SEIR N N FR AT T IR 1) i
HAWKE; 2) Af%E. LKL 8 20 UCI i 4E (https:/archive.ics.uci.edu/ml/datasets.php), 7 4 $2
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Table 4. UCI datasets
4. UCI BiRE

FF5 EIEITE S X RH J £ FIE YRS

1 Aquatic Toxicity 546 8 16 AQT
2 Bioconcentration 779 9 16 BIO

3 Fish Toxicity 908 6 16 FIT

4 Yeast 1484 8 10 YEA
5 Wine Quality-red 1599 11 6 WQR
6 Cardiotocography 2126 21 10 CAR
7 Abalone 4177 8 15 ABA
8 Wine Quality-white 4898 11 7 WQW

5.1. YEKERTEE

AN R 122 A R B A 240 T TVSRA L B RTASSE YA A0 IVLSRA B
Y i 22 UG 5 7 V) PDM. SV AT 240 145 LR K RO Hoke, 2 5 B JIVSRA $0055 PDM
S B BT W R — 0y, TVSRA SLEINU AT LUK th Sl 40 74 8024 45 L FLB T
PR SRR UK TVLSRA S/ 1B 240 KB T PDM SR TVSRA S5 5
Lo . SRR S THR TVSRA SRS LUTE B b 1) 55030 SR BT A0 W, GRS
A0 TVLSRA S0 1 BB S BT LML, AR K 2 0 S A e, L

Table 5. The length of shortest reduct
5 REAGKE

N PDM IVSRA IVLSRALI IVLSRA2
HRE e K& N K& e K& N K&
Aquatic Toxicity 1 7 1 7 1 5 1 6
Bioconcentration 1 7 1 7 1 7 1 7
Fish Toxicity 1 6 1 6 1 6 1 6
Yeast 9 1 1 1 1 1 1 1
Wine Quality-red 4 4 1 4 1 3 1 3
Cardiotocography 75 1 3 1 2 1 2 1
Abalone 1 7 1 7 1 7 1 7
Wine Quality-white 3 5 3 5 5 2 5 4

5.2. YEKERILE

1 B7R T IVSRA Fl IVLSRA HiE ML IR L, B R AL bR SRR 5B R, HAbirRoR
FERSATII ], BAARRD . HIE 1(a)~(h) P51, BEEEIEEEE M, PDM Rk RS M2 @ FEm)
I TR H8 O AR TR, T4 TVSRA SRy R H 5 R 1 240 161 1R N (A1 97 2%« TVLSRA SRy 1) B 1) 914 AR Sl P
Lt PDM Hi5M IVSRA SIEHRENE . M@ &3 inns, TVSRA SE M (A1 #E/NT PDM Hik [ [a]
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Figure 1. Comparison of reduction efficiency of algorithm [IVSRA and IVLSRA
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