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Decision costs of the similarity three-way decision-theoretic
fuzzy rough set model

ZENG Ting"?, TANG Xiao"?, TAN Yang'’, DING Benxiang'*

(1. School of Mathematical Science, Sichuan Normal University, Chengdu 610066, China; 2. Institute of Intelligent Information and
Quantum Information, Sichuan Normal University, Chengdu 610066, China)

Abstract: In the three-way decision-theoretic fuzzy rough set model, several scholars established the objective function
based on the similarity three-way decision-theoretic fuzzy rough set model to derive the method for calculating the op-
timal threshold pair (a, f). However, during this research, the authors did not discuss the description of the decision
costs in the similarity three-way decision-theoretic fuzzy rough set model. The new function describing the decision
costs is used in the method for calculating the threshold pair (o, £) based on the fuzzy information system. First, in the
fuzzy information system, the fuzzy number is associated with the decision costs of three-way decisions by establishing
a function describing the decision costs. Then, the numerical description of the decision costs of three-way decisions is
obtained by fitting the membership frequency. Finally, two examples are given to illustrate the feasibility and applicabil-

ity of the method.
Keywords: three-way decisions; fuzzy rough set; decision costs; fuzzy number; threshold pair; attribute value; interval

value; multiset
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2 [0.337 5,0.362 5] 2 0.2500
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7 [0.462 5,0.487 5] 4 0. 5000
8 [0.487 5,0.512 5] 4 0.5000
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X3 0.5946 0.2314 0.1036 0.3894
X4 0.2484 0.7440 0.8169 0.6942
Xs 0.1348 0.8626 0.8547 0.6627
Xe 0.5268 0.2969 0.5163 0.1873
X7 0.5100 0.7310 0.4134 0.6898
Xg 0.7115 0.1757 0.1428 0.1436
Xo 0.8878 0.1331 0.0440 0.3204
Xi0 1.0000 0.5356 0.5271 0.5308
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Table 8 Decision costs of accepting the decision

pop’d a; a as [
X 0.6116 0.4797 0.5500 0.6072
X 0.5823 0.6067 0.7358 0.7605
X3 0.7435 0.6919 0.6204 0.7879
X4 0.6355 0.6607 0.6259 0.7481
Xs 0.5525 0.5896 0.6032 0.7615
X6 0.7435 0.7050 0.7440 0.7011
X7 0.7401 0.6659 0.7440 0.7507
Xg 0.7201 0.6696 0.6440 0.666 1
Xo 0.6496 0.6441 0.5728 0.7741
Xio 0.5823 0.7050 0.7418 0.7879
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Table 9 Attribute a, decision costs frequency distribution
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1 [0.475 36,0.488 64] 1 0.1
2 [0.488 64,0.501 92] 1 0.1
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Table 10 Lonosphere data
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Q a a as ay as
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X; 035346 0.68195 055717 0.61836 042271 Table 13  Attribute a; decision costs frequency distribution
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