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Three-way Decisions Based Parameter Selection of OWA Operators in Fuzzy Information

System

Yang Jilin' , Zhang Xianyong®, Tang Xiao®

(1. College of Fundamental Education, Sichuan Normal University, Chengdu, 610068, China; 2. College of Mathematics and Soft-
ware Science, Sichuan Normal University, Chengdu, 610068, China)

Abstract: In the fuzzy information system, tolerance relation of the A level sets based on the similar de-
gree of the objects can be obtained by the ordered weighted averaging (OWA) operator. Indiscernibility
relation and grain size are affected by the fuzzy quantifier parameters (a,8) of the OWA operators, when
the value of A is the same. Therefore, it is worth to study how to reasonably select fuzzy quantifier pa-
rameter (a,f3) values. Parameter selection of OWA operators is discussed based on three-way decisions of
rough set theory in fuzzy information system. According to radicalness, mean, and negative of parame-
ters semantics, three most commonly used values of (a,8) are proposed. Furthermore, related properties
of similar degrees, tolerance classes, upper and lower approximation sets as well as three-way regions are
discussed based on three most commonly used values of (a,p). Finally, experimental results are used to
analyze reasonableness of semantic explanations about fuzzy quantifier parameters. The study adopts a
novel viewpoint of three-way decisions theory, and the new semantic explanations and validity of selection
methods about related fuzzy quantifier parameters (a,f) in the OWA operators are given in fuzzy infor-
mation system.

Key words: fuzzy information system; rough set; three-way decisions; OWA operator; tolerance relation
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POS(X) =apr(XD) ={x € U | [x]x & X} 2

BND(X) =apr(X) —apr(X) ={x € U| [«]x N X# & A [a]x & X} (3)
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Fz2 HME si(x,y)
Tab. 2 Similarity degree s} (x,y)

1161

T x5 T Z, x5 T X7 xg
x 1
X 0. 200 1
X3 0. 500 0.533 1
X 0. 867 0.333 0. 567 1
X5 0. 90 0. 267 0.467 0. 900 1
X 0.533 0. 567 0. 833 0. 567 0. 500 1
X7 0.333 0. 800 0.533 0.433 0. 400 0.633 1
Xg 0.167 0.900 0.467 0. 300 0.233 0.533 0. 833 1
F3 HEBLE si(x,y)
Tab.3 Similarity degree s3 (x,y)

X X X3 X, X5 X6 X7 Xg
T 1
X 0. 460 1
X3 0. 607 0. 647 1
Ty 0. 987 0.473 0. 740 1
Xs 0.927 0. 440 0. 667 0.927 1
T 0.620 0.713 0.920 0.713 0. 680 1
X7 0.527 0. 853 0. 647 0. 600 0. 507 0.693 1
Xg 0.420 0.927 0.613 0.433 0. 400 0.620 0. 893 1

x4 HEBE s (x,y)
Tab.4 Similarity degree s3 (x,y)

T T, T Z, xTs T X7 xTg
T 1
X 0. 600 1
T3 0.767 0.733 1
vl 1 0. 600 0. 833 1
X5 0.967 0.533 0. 800 0.967 1
Ts 0. 667 0.767 0.967 0.767 0. 700 1
x7 0.733 0.933 0.733 0.767 0.667 0. 700 1
X 0.633 0.967 0. 667 0.633 0. 567 0.667 0.900 1

BR V€U A [2]x E [x]x & [ ]x s I RAT X I3 KTE (o, )3 Fhd FIRE DT T AR W

PERT 4 BR .
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Tab.5 Lower and upper approximation sets apr, (X), apr, (X)

: apr, (X) apr, (X)

1 {x) 2225} (&) 223 5200 »205 205 )

2 {x) 25} {x) 2203 s34 »205 05 )

3 (T} (&) 222 23 s 4 X5 56 27 )
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*& 6 POS,(X),BND, (X)#0 NEG, (X)
Tab.6 POS,(X), BND,(X) and NEG, (X)

t POS, (XD BND, (X) NEG, (XD
1 {arsxs»as ) {as ) (s sx7 528}
2 {125} {5 24 ) (s sx7 28}
3 (T} {01 020 223 T4 5 X5 526 57 ) {as}
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