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Abstract During the process of emergency decision-making, information is frequently hesitant,
fuzzy, and unbalanced, and decision makers often present their intuitive and rapid linguistic
decision preference. In this work, an emergency decision-making method based on fuzzy linguistic
TOPSIS is proposed. It combines the hesitant fuzzy linguistic term set ( HFLTS) and 2-uple
linguistic expression to deal with words in highly uncertain context, which not only improves the
elicitation of hesitant fuzzy information but also leads to linguistic results easy to understand by
decision makers, and it could be helpful to making a rapid and accurate decision judgement. A case
study verifies the feasibility and effectiveness of this method and proves its certain practical value.
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Table 1 Linguistic decision matrix
LES G, G, Gs Gy Gs
Z (535 545 55) (s6) (s45 855 36) (555 56) (s0> 815 825 83)
Z, (545 85) (53, 54) (525 83, 84) (535 54) (s3)
Z3 (555 56) (545 55) (525 53) (515525 53) (535 54)
Zy (s5) (505 515 2) (515 52) (515525 53) (545 55)
Zs (s0> 815 825 83) (515 2) (52, 83) (535 54) (52,835 84)
Zg (s5) (s0) (52,835 845 85) (305 815 855 83) (s5- 36)
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Table 2 2-tuple linguistic decision matrix

% ¢, G, G, ¢, 2
Z, (54, 0) (s, 0) (s5, —0.1) (s5, 0.31) (s,, —0.4)
z, (5. 0.5) (53.0.5) (53.0) (53.0.5) (5. 0)
Zy (55, 0.31) (s4,0.5) (53, —0.49) (s, 0) (s3,0.5)
Zy (s5.0) (s1,0.1) (s1,0.1) (55, 0) (4, 0.5)
Zs (s,, —0.4) (s;,0.5) (53, —0.49) (s3,0.5) (53, 0)
Zg (55, 0) (s, 0) (53, 0.5) (s,, —0.4) (55, 0.31)

WL T G, L3 4.

x3 ET2HARAEMGHENNE
Table 3 Objective weights of indexes determined using

two different weighting methods

x4 EIERIE. HIBER
Table 4 Positive and negative ideal solutions of

assessment indexes

WKAT 15 G G, Gy Gy Gs HPR G Gy Gy Gy Gs
BEERAM 0.1992  0.2110 0.1663 0.2076 0.2160 TEFRAHAE AT (55, 0.31) (56, 0) (55, =0.1) (s5,0.31) (s5,0.31)
L 0.1168 0.2082 0.1782 0.2804 0.2164 FPESE A (52, =0.4) (50, 0) (57, 0.1) (55, —0.4) (s,, ~0.4)
FE]S MR 18) (2 19) 1525 AL 5 br 9 FE6 [l HIINAL LS G TOPSIS X 45 [ 7
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Table 5 The relative similarities and ranking results of
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Table 6 The relative similarities and ranking results of the alternate schemes obtained using three different methods

yiRes ZUUU ZUMY ZUNC Z1LXY ZUZY ZUGY
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o (B A S P 5 Wi JUT A3ty 45 S X AN EE AR A 1) Ak
FEH . AN, 5 [REE 2§ TOPSIS i1t
T A FRARER A TE I, A5 DAL 45 SR X8 AR A
AR AR A BB A
3.4 ZICiENITREHEAENY

TG R T O AT T
NAEFIHICE s IR GHE B K, WPEA 45 53
L RGIMEM R, o {5 B KB PEH 5 5 0] 5
oo AU, Zo0ih SUE A —FE ke Ea8s A 1t
OB F FRIA, H O BE 1 LB A ) A 5 fih A&
FE M LR, P A i LR A

=7 v, DL TR 2 i KAk 1Y BROIG BE R
TOPSIS 15 [CHE 25 TOPSIS o], 2 F jy vk 4%
P 200U h s 4, 508 2 & 0 il
ZUNC f1 ZLXY. H. i, B GHE B TOPSIS 3 1F 1T
AHER ik A& —oeiE AT e P F

D), 1 B FQIE RS TOPSIS ¥4 fih A € it LA o
F7 ZnEBXBEEFHER
Table 7 The use of 2-tuple comparison operator
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