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Abstract: In this paper, two three-way decision models based on interval-valued hesitant fuzzy
multi-granularity rough set are proposed for the interval-valued hesitant fuzzy information
system. First, the optimistic and pessimistic interval-valued hesitant fuzzy multi-granularity
rough set models are determined by means of multi-granularity rough set theory. Then, the
concept of interval valued hesitant fuzzy continuous cross-entropy is introduced to calculate the
conditional probabilities under different cases through the technique for order preference by
similarity to an ideal solution (TOPSIS). Based on this, interval-valued hesitant fuzzy decision-
theoretic rough sets and relevant three-way decision rules are proposed. Finally, it is illustrated
that these models adopt different attitudes and decision-making schemes for target evaluation
through an example, and the effectiveness of the algorithm is verified.
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Tab.2 Interval-valued hesitant fuzzy loss function matrix
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Tab.3 Interval-valued hesitant fuzzy relation under R,
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s {[0.5,0.7], {[0.3,0.4], {[0.2,0.3], {[0.4,0.5], {[0.5,0.6],
[0.6,0.7]} [0.4,0.5]} [0.3,0.4]} [0.5,0.6]} [0.5,0.7]}

s {[0.5.0.6], {[0.2,0.3], {[0.4,0.5], {[0.5,0.6], {[0.6,0.7],
[0.6,0.7]} [0.3,0.4]} [0.5,0.6]} [0.6,0.7]} [0.7,0.8]}
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Tab.4 Interval-valued hesitant fuzzy relation under R,

R, Uy U2 U3 2 Us
s {[0.4, 0.5], {f0.1, 0.3], {[0.4, 0.5], {[0.3, 0.4], {[0.1, 0.3],
(0.5, 0.6]} [0.2, 0.3]} [0.5, 0.6]} (0.4, 0.5]} (0.2, 0.3])
e {[0.3,0.4], (0.2, 0.3], {[0.4,0.5], {[0.4,0.6], {[0.5,0.6],
[0.3, 0.5]} [0.3, 0.4]} [0.4,0.6]} [0.5, 0.6]} [0.6,0.7]}
s {[0.4, 0.57, {[0.5,0.7], {[0.2, 0.3]7, {[0.1. 0.3]7, {[0.3, 0.47,
[0.4,0.6]} (0.6, 0.7]} [0.3, 0.4]) f0.2, 0.3]} [0.4,0.5]}
1 {[0.5, 0.6], {[0.3, 0.4], {[0.2, 0.47, {[0.4, 0.6], {[0.5, 0.6],
[0.5, 0.7]} [0.4, 0.5]} [0.3,0.4]} [0.5,0.6]} [0.6,0.7]}
s {[0.5,0.6], {[0.3,0.4], {[0.4,0.6], {[0.4,0.6], {[0.5,0.67,
(0.6, 0.7]} [0.4, 0.5]} [0.5, 0.6]} [0.5, 0.6]} [0.5,0.7]}
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(?ER (D = {{v,,{[0.3,0.4],[0.5,0.6]}>,
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(ps»{[0.2,0.3].[0.4,0.5]}),
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Tab.5 Conditional probability of interval-valued hesitant 0. 40 o
————— = 0.634 9,
fuzzy multi-granularity rough set in optimistic scenario 0.40+40.23
g()hw s ANN)
\% 2 3 5 — -
s b b e b ‘8 g(/\BN 9AN1\) + g(AI\p 9%3?)
P°(C | wv) 0.7388 0.5321 0.627 6 0.397 9 0.4259
— - 043 4 4387,
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Tab. 6 Loss function matrix
i C S C
ap A = ({[0.05, 0.10].[0.15, 0.30]}) Aen = ({[0.80, 0.90].[0.90, 1.00]}>
ap Awe = ({[0.12, 0.37].[0.41, 0.62]}) Apw = ({[0.31, 0.45].[0.58, 0.66]}>
ax Awe = ({[0.79, 0.94],[0.99, 1.00]}> Ay = ({[0.00, 0.06],[0.08, 0.14]}>
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Tab.7 Conditional probability of interval-valued hesitant

fuzzy multi-granularity rough set in pessimistic scenario

\%4 U () U3 Uy Us

PP(C|wv) 0.8589 0.5924 0.5022 0.386 1 0.547 3
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Pis(C) = {v},

Bin(O) = {vsv5 505} 5

Ni (O) = {v, ),

FATAT LAARHE DL 4540 /% T A v aed b
IR 2 UL SR (o ) 5 AN K AT BB AR AT B W (o) o 28 T
B A Co) VB R Cog) FLL B Cos) i
HE— 2B VA
4.2 LRI

Hy b AT B A [ 6 DX R] I TR 22k
HUBE £ I = S POR A 1 SR 45 R AN ] . 5k 8
FSENE iR B TN EE N ] S S R R P S
PEREA NP 1 B FRATT AT LOKE 3 5 19 4% 1 A A A0
NBEAE X B WA R R SRR AR AR R
B Co) B SR RE R B AW T AR T AR R A
FAF RN RS 5 WK Co) 19324 B S DT 3 U
B AR R MR AT T U R (o) o A AT D)k 30 A 36 0
TEOLT S MR R R (o) BT e 1 A5 R AR
I [F] B 2 25 P AR AT DL B AR R E A5 T



% 34 AR . AT R AMAR R £ 45 A S 0 = ok AR 45

WL Con) T AT 1599 Wi Co,) s S RSP 2 W e fit T
AR HHE B
®8 WMMZXRRMEMERIIL
Tab.8 Result comparison of two kinds of

three-way decision model
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Fig. 1 Conditional probability of two kinds

of three-way decision model
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