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Probabilistic interval-valued intuitionistic hesitant fuzzy Maclaurin
symmetric mean operators and decision method

LUO Shi-hua®, FANG Tong, LIU Jun
(College of Statistics, Jiangxi University of Finance and Economics, Nanchang 330013, China)

Abstract: Based on the probabilistic interval-valued intuitionistic hesitant fuzzy set (PIVIHFS), this paper introduces
the Maclaurin symmetric mean operator and the Archimedean norm, and constructs a multi-attribute decision model
based on the PIVIHF Maclaurin symmetric mean (PIVIHFMSM) operator. The model is used to describe the decision
information of the decision expert inputting multiple parameter values. The decision maker can select the appropriate
parameter value according to subjective consciousness such as risk preference to make decision. The problems of
uncertainty and lack of decision information in the decision-making process are avoided. Firstly, the definition and
ordering method of the PIVIHFS and the Archimedean norm are reviewed. Then, the PIVIHFMSM operator is
proposed, and its excellent properties and common forms are studied. Finally, the decision-making method based on the
PIVZHFMSM operator is proposed, comparison analysis of which is conducted to prove its feasibility and effectiveness.
This paper expands the PIVIHFS theory and application fields, and provides new ideas for the relevance of decision
attributes and the possible lack of decision information.
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% R AR TUAN T TR 4 AN SR 45 %5 Al i (i
= 1,2,3,4) BEAT R I H S RS A0 FAR, 40 50
Cy A Co RIEYE. O3 K. Oy T E1E 1,
X PE A IR AT I DL A R T R 45 5t A
Fa bRk &, A FIE — AL SR X LA 44N JE M
HEAT VP AL, AP R AR A E v w = (0.22,0.20,
0.28,0.30)T. 25K i 5 SR [21).
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Fx1 ETREEWMEXEMEERILBEMARIEE H = (hij)mxn
C, C, Cs Cy

([0.3,0.5],[0.2,0.4], 0. ([0.2,0.4],[0.3,0.5],0.4) , ([0.3,0.4],[0.4,0.6],0.3) , ([0.1,0.3],[0.2,0.4],0.5) ,
([0.4,0.6],[0.1, 0.3], 0. ([0.1,0.3], 0.4, 0.6], 0.6) ([0.2,0.4],[0.1,0.3],0.7) ([0.2,0.3],[0.4, 0.6], 0.5)
([0.2,0.4],[0.3,0.5],0.6 ([0.3,0.5],[0.4,0.5],0.5) , ([0.2,0.3],[0.2,0.4],0.3) , ([0.3,0.5],[0.2,0.4],0.5) ,
([0.1,0.3],[0.2, 04},04 ([0.2,0.4], 0.1, 0.3],0.5) ([0.2,0.4],[0.3,0.5],0.7) ([0.1,0.3],[0.4, 0.6], 0.5)
([0.3,0.5],[0.2,0.4], 0.4 ([0.4,0.6],[0.1, 0.3],0.6) , ([0.5,0.6],[0.3,0.4],0.3) , ([0.2,0.4],[0.3,0.5],0.5) ,
([0.1,0.3],[0.2,0.4],0.6 ([0.2,0.4],[0.3,0.5],0.4) ([0.2,0.4],[0.3,0.5],0.7) ([0.1,0.3],[0.4,0.6],0.5)
([0.3,0.5],[0.2,0.4],0.7) , ([0.4,0.6],[0.2,0.4],0.6) , ([0.1,0.3],[0.4,0.6],0.5) , ([0.2,0.4],[0.3,0.5],0.4) ,

"\ (10.4,0.6],[0.2,0.3],0.3) ([0.3,0.5],[0.2,0.3], 0.4) ([0.3,0.5],[0.2,0.4],0.5) ([0.4,0.6], [0.3,0.4], 0.6)

step 1: M4 U345 8., M N 26 [X IAME EL W0 5
BRI RAEE H = (hij)mcn, WR LR

step2: HH T4 FHEIEFRIRC;(5 = 1,2,3,4) 3K
R RUAR bR, & RS B BT 75 AT AR AL

step 3: AR 45 e 5 A5 S5 46 B, 1 H PIVIHFOWA 5
F . PIVIHFOWG & T #1 PIVIHFWMSM ™) & 7115
BRIk R GE B R = 1,2,...,m). NHME
TR BB g(t) = —In(t), DllJmPIVIHFOWAﬁ%?%@J
MeE G E N

x1 = {(]0.224 8,0.396 3], [0.281 4, 0.483 6], 0.425),
([0.2312,0.407 2], [0.265 2,0.470 8],0.575) };
zy = {([0.2517,0.428 1], [0.266 6, 0.444 2], 0.475),
([0.1495,0.349 9], [0.276 2, 0.479 4], 0.525) };
x3 = {([0.3570,0.525 5], [0.242 0, 0.414 2], 0.450),
([0.1495,0.3499],(0.3117,0.513 2], 0.550) };
x4 = {([0.2420,0.445 0], [0.290 9, 0.492 9], 0.550),
([0.3539,0.554 8], [0.231 4, 0.359 9], 0.450) }.
i PIVIHFOWG 5113 3| ) 255 @ EAE N
z1 = {([0.1990,0.385 4], [0.263 4, 0.468 5], 0.425),
([0.2028,0.378 7], 0.200 0, 0.424 3],0.575) };
xy = {(]0.2449,0.412 6], [0.251 2, 0.439 3], 0.475),
([0.1395,0.344 4],[0.240 1,0.454 0], 0.525) };
x3 = {(0.3246,0.510 4], [0.220 3, 0.403 8], 0.450),
([0.1395,0.344 4],[0.2991,0.502 8], 0.550) };
x4 = {([0.206 9, 0.420 4], [0.274 2,0.479 1], 0.550),
([0.3484,0.549 7], [0.225 9, 0.354 5], 0.450) }.
H PIVIHFWMSM, (r = 1) 7R 2% 58
ERIEWS]
x1 = {([0.0497,0.096 3], [0.065 8,0.117 1], 0.425),
([0.0507,0.094 7], [0.050 0, 0.106 1],0.575) };

2o = {([0.0612,0.1032],[0.0628,0.1098],0.475),
([0.0349,0.086 1], [0.0600,0.113 5],0.525) };
23 = {([0.0812,0.1276],[0.055 1,0.100 9], 0.450),
([0.0349,0.086 1], [0.074.8,0.125 7], 0.550) };
x4 = {([0.0517,0.105 1], [0.068 6, 0.119 8], 0.550),
([0.0871,0.1374],[0.056 5,0.088 6], 0.450) }.

I PIVIHFWMSM, (r = 2) 5 743 S 47 65

(EX I
21 = {([0.0148,0.0399],[0.0225,0.053 5], 0.425),
([0.0152,0.038 8], [0.0149,0.046 1], 0.575)};
2o = {([0.0202,0.044 2], [0.021 0,0.048 5], 0.475),
([0.0087,0.0337],[0.0196,0.051 0],0.525) };
25 = {([0.0308,0.0646],[0.0172,0.042 8], 0.450),
([0.0087,0.033 7], [0.027 3,0.059 4], 0.550) };
x4 = {([0.0311,0.045 4], [0.023 9, 0.055 3], 0.550),
([0.0343,0.067 9], [0.0179,0.035 2], 0.450) }.

B PIVIHFWMSM;(r = 3) 5 7 EIN% 4

PTEAE A
21 = {([0.0765,0.124 5], [0.094 8, 0.144 0], 0.425),
([0.0740,0.120 8], [0.080 4,0.136 4], 0.575) };
2o = {([0.0903,0.132 3], [0.093 6, 0.137 9], 0.475),
([0.0604,0.115 6], [0.0828,0.136 3], 0.525) };
x5 = {([0.1111,0.154 3],[0.078 2,0.126 0], 0.450),
([0.0604,0.1156],[0.1032,0.1509], 0.550) };

x4 = {([0.0823,0.135 6], [0.094 8, 0.144 0], 0.550),
([0.1142,0.1602], [0.083 3,0.115 6], 0.450) }.

B PIVIHFWMSMy(r = 4) 5 T34 &

PEAE A
z1 = {([0.6679,0.7879],[0.716 4,0.827 3], 0.425),

J&
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([0.6711,0.7845],[0.668 7,0.807 1], 0.575)};
2o = {([0.7035,0.801 5], [0.7079, 0.814 1], 0.475),
([0.6111,0.766 1], [0.7000,0.820 8], 0.525) };
x5 = {([0.7548,0.845 2], [0.685 1,0.797 1], 0.450),
([0.6111,0.766 1], [0.7395,0.842 1], 0.550) };
x4 = {([0.6744,0.805 2], [0.723 7,0.832 0], 0.550),

*2 BETIHES

([0.7683,0.861 1], [0.689 4, 0.771 6], 0.450) }.

step4: TF 5L LR 55T 5 U 456 JE PR
3 R IFREAT L5 HE I, R 2 o,
step 5: AR 15 73 B AUIE 1 K /N EEAT RS 14 BE
500 R R B 18 W) FL 25 15 2 Pl A, e 3 e
b

B B

FIS S RBANHFER

Hr z1 T x3 T4 HEp a5 1
PIVIHFOWA —0.048 8 —0.1281 —0.1628 0.1587 Ty = Ty > Tp > X3
PIVIHFOWG —0.0214 —0.1051 —0.1590 0.1589 Ty > Ty > Ty > T3
PIVIHFWMSM, —0.0054 —0.0530 —0.0398 0.0397 Ty = Ty > Tz > Ta
PIVIHFWMSM, —0.0035 —0.0141 —0.0222 0.024 6 Ty > Ty > Ty > T3
PIVIHFWMSM3 —0.0110 —0.0216 —0.0391 0.0378 Ty ™ Ty > Tp > X3
PIVIHFWMSM, —0.0101 —0.0718 —0.1022 0.084 2 Ty > Ty > To > T3

F1 Matlab A] R AL T 8 £ KUK #8255 Al ok %, B
1 3 ¥ 7] 40, 3% T PIVIHFOWA # 7. PIVIHFOWG
TR PIVIHFMSM ") 85 T 4 5 77 v i R 1) B R 4
MV 351 2, U BH AR SCHE H (1 W 58 7 v 2L A BEPE D
AR AR E T BA LU

1) TS50 BUA R0, & PEAE I HE T 45 R
o H IR R A Ak, 3R PR AR SOk R () B B RS
PE;

2) PRI AR B B I T SR G S RV S B
SR 2 R R R, E R — R T
PIVIHFOWA %11 PIVIHFOWG 5. 1A B A 7] A8
£

3) FIFH A SCHRE H 0 e 5 7 2 A B T 1 LA A
A 1) 22 J& M 1 B 1) R 2 B IR 9 R AT e bk A
TR RR I (E Bk

o 0.2 PIVIHFOWA
& | - PIVIHFOWG
e A PIVIHFWMSM,
= “ ' —-—- PIVIHFWMSM, -
- — — -PIVIHFWMSM, >
N> 0=
Fii:
g\g -0.1t
i
K .

0'21 2 3 4

AN [ RS 5 % £l
E1 ARBEETTHENE
4 4 ©

A SCAE PIVIHFS 4355 R 5] A\ Maclaurin % #5 ¥
W8, 37 & T Archimedean T-36 £ Archimedean
S-TE AL HE 7R X R E B v )L A Maclaurin
KRB 8T (PIVIHFMSM ™); 3 9, AR 48 5 e

(%148 14 % 55 T PIVIHFMSM ™) (4 J1 o 45 3 135 o0 i3t
AT T 08 B Ja, W 1z A 2B N R 1 RGP 4% 5% Aol it
A7 RS T H S RS A8 Mk BF i, I HWE AR S8
PIVIHFMSM ™) % 5 HoAth 57 FH Lo A, 45 5 i3
Z PR R B RAEYEAN A R, v SR 45 R ARSI
JERRE I Z PR, 5 e it — Pt g sk 72
W S P IE BE DL K B T Bk B R T BRI SR AE S R
18 AR 25 H A ORI B0 Maclaurin SRR B PRI 2
Ja P R B )
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