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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-tuple
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.
Keywords emergency decision; flight alternate; hesitant fuzzy linguistic term set; 2-tuple;
Mahalanobis distance-based TOPSIS method
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Table 1 Linguistic decision matrix
e G, G, G, c, 2
Z, (53, 84, 85) (s6) (s45 S5, 8g) (55, 86) (S05 S15 S35 83)
Z, (84, 85) (53, 84) (85, 83,5 84) (83, 84) (s5)
Z3 (55, 86) (545 85) (53, 83) (s15 82, 83) (53, 84)
Z, (s5) (S0, S15 82) (81, 82) (s1, 52, 83) (54, 85)
Zs (05 815 525 83) (515 82) (55, 53) (53, 84) (32, 53 84)
Z (s5) (s9) (55, 53, 54, 55) (Sgs S15 25 83) (55, 8¢)

SB|I RHET OWA B FHINEiEs
P P LR AT R 4G, 1R RIS LR M HIE
MRS, SR 2 ) 88 T e 1 R K MR 5 o 0 X

X HEAT — ot L —8 4L A5 8 T —onil
R PSR AR WL 2,
$B 4 @i 15) 2 AL R BR ) B AL
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Table 2 2-tuple linguistic decision matrix

ES G, G, G Gy Gs

Z, (s4,0) (56, 0) (s5, =0.1) (s5, 0.31) (55, —0.4)
Z, (54, 0.5) (53, 0.5) (s3, 0) (s3,0.5) (55, 0)
Zs (55, 0.31) (s4,0.5) (53, —0.49) (55, 0) (s3,0.5)
Z, (ss, 0) (s;,0.1) (sy,0.1) (55, 0) (s4,0.5)
Zs (s,, —0.4) (s;,0.5) (53, —0.49) (s3,0.5) (55, 0)
Z (55, 0) (59, 0) (s3,0.5) (s, =0.4) (s5, 0.31)

o3, IE GABRARARE, W 4,

R3 ET2WARAEMBHENNE
Table 3 Objective weights of indexes determined using

two different weighting methods

F4 WEERNE, AEERE
Table 4 Positive and negative ideal solutions of

assessment indexes

WAL D5 ¥ G, Gy Gs Gy Gs HFR G Gy Gy Gy Gs
BERKMAE 0.1992 0.2110 0.1663 0.2076 0.2160 EFAEAR AT (55, 0.31) (56, 0) (s5, —0.1) (s5, 0.31) (s5, 0.31)
AL 0.1168 0.2082 0.1782 0.2804 0.2164 TBIAEAE A™ (55, =0.4) (50, 0) (51, 0.1) (55, -0.4) (55, -0.4)
FE]S  MRAE(18) (2 (19) 153 BN AL 15 br 9 W' 6 AL K TOPSIS B X) 4 k¢ 7
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Table 5 The relative similarities and ranking results of

the flight alternate schemes

ZUUU ZUMY ZUNC Z1LXY ZUZY ZUGY
(53, 0.03) (55, 0.15) (55, =0.41) (s5, =0.06) (55, 0.47) (55, =0.37)
1 6 4 2 5 3

F6 ET3IMAEFGENEMEFRBINEIEEMHERFZER
Table 6 The relative similarities and ranking results of the alternate schemes obtained using three different methods
ViRis ZUUU ZUMY ZUNC Z1LXY ZUZY ZUGY
(54, =0.16) (55, =0.3) (55, =0.42) (55, 0.22) (55, 0.28) (55, =0.38)
P i
FALEK X TOPSIS . 5 . . s 3
» . (55, 0.18) (s,, 0.16) (s,, 0.46) (55, =0.24) (55, —0.48) (s,, 0.46)
WAL [T TOPSIS | 6 . R 3 .
) (54, —0.28) (s3, =0.12) (s3, 0.18) (s3, =0.3) (s,, —0.08) (s3,0)
= [k
2 22 B IG TOPSIS . . 5 s . ;
Computation of 2 weighting methods 3- 3 *EEXTJ- ;j&% zﬁ% Y %2 ﬂrﬁl
& 6 A SR AN 6] A RAS 5 ), 27 PP Al
10 GERLL B E TS, B TR ICEE B TOPSIS ¥ fir 13
08 _ FHIR I ZE W32 06 0. 062, Ho iy %8 3 2218
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Fig.2 Two kinds of the weighting methods
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Value of RS

B3 4TEzEBERRAENHEFER
Fig.3 Ranking results of four different MCDM methods
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Table 7 The use of 2-tuple comparison operator
Ji¥k 551 &Y 2 &Y fih 5 KL )
G TOPSIS (s, 0.03) (53, =0.06)  sEik L
ExzL TOPSIS (s4, —0.28) (s5, 0.18) EVEE
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