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Generalized TODIM emergency group decision making method for basic
uncertain information interval-valued hesitant fuzzy set based on
reliability degree

LIANG Wei', WANG Ying-ming" >t

(1. Decision Sciences Institute, Fuzhou University, Fuzhou 350116, China; 2. Key Laboratory of Spatial Data Mining
& Information Sharing of Ministry of Education, Fuzhou University, Fuzhou 350116, China)

Abstract: Aiming at the problems of incomplete information and insufficient cognition under an emergency decision-
making environment, the interval-valued hesitant fuzzy sets can fully express the hesitation and fuzziness of decision-
makers in the information evaluation process. However, with the deepening of research, it is found that it has the
defect of being unable to ensure the quality of information. Therefore, this paper proposes a concept of basic uncertain
information interval-valued hesitant fuzzy sets, which is more flexible in expressing decision information and more
consistent with the requirements of practical decision. It is two-tuple information set containing an interval-valued
hesitant fuzzy set and its certainty degree. On this basis, the basic uncertain information interval-valued hesitant fuzzy
weighted average operator, hesitance degree, and reliability degree are defined, and then the expert weights adjustment
method and attribute weights determination method based on reliability degree are proposed, which fully consider the
reliability of the evaluation information provided by the experts. Finally, the generalized TODIM method is extended to
the basic uncertain information interval-valued hesitant fuzzy environment. The feasibility of the proposed method is
proved by a case of emergency decision-making, and the stability and effectiveness of the proposed method are verified
by sensitivity analysis and comparative analysis.
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PEN 1 RILFEAT VAL, 15 2 ¢ DN RKHFE BR(k =
1,2,...,9);

step 2: MR 45 30 (3) A1 (4) 73 79l T B L A AN 52 X
)L A TG b, PR TREE B (b, ) AT 15 L R (b ), )
FF(5) F(6) X 320 & XA 34T A8, 15 2 5 5
15 FALE W)

step 3: JH L BUIVHFWA 514 B q /™ R 540 g,
BI(2), 15 BIZR G RIEHFE B = [bij]mxns

step 4: T RLLE G PSR A BRI AT A5 B, 2 T ol {5
FE ) 78 Ja M L s A AR M- 1, il i 2R (7) 45 3 g
WEREW = (w,ws,...,w,)";

step 5: ARHE Q) 1HE & R K T @ 1% ¢; R
FE®;(As, Ay), T T BN EH B I

step 6: LK () THE TR A BB E S(A,),
FEARE O (A;) BIR/N, W £l 5 AT HEFT.
4 ZFHIGHT
4.1 RFEEHI

NI SCT AT AT, R 8 12 REHE
B DX T R A9 RN A P R R A ik T
ST VAL A, AT IE H — AN R L B A e T .

AL R BT B 3 i A 7 S B B P T 2015 4 8
H 12 H 22 B A — 2 5 K 1R K R R S A, B

RE 14 1) 450 M TNT 24 5. % T RSl ™ B A%
ANE A, BUR IR BOL T RS R L, A I H R
JIE AN K BEAT RN I 37 15 o, o K R g 2>
NRAGIT. s TSRS BA, M3 sk o X2
H5E T 4 BLE Rk T .

Ay: REEH B B4 Jy AT KK BBk T AE, [

2 R E).
Ayt VHURANES 5T 97 A 5 M S BB K 38, R

I3 R 37 % IR =2 9 N\ B

Ag: RIE G AR ) AR, B 5 RS I 370
TRAK KAT B, PRIR B AR 3% i 0 85000 s £ 2 2K
A, NG 5T T A6 3 1 B AL B B R B S A S S
Rz TAE.

Ay: IG5 RS 370
TRAK KAT By, T FH AR 7 i 10 8000 s 282 2K
A5 VIR B A R N 037 KRR35 R RN 0%

ST R E R A, AT WEHET
FNERLRER 1] 3 53l U 3 AL e 5 38 M A T2 1B L ()
WA= B RAG DL (c2) IRBETE Yot I (c3) FROPR S
(ca)d A JE XS LA b 4N J7 REAT VA, I S2 A AH
P E B e R IE. Wb, = ({[0.4,0.5]};0.7) &
[0.4,0.5], T 0.7 7~ $ 3 1 50T B4 ik v 545 B
T e R BE. &% N SR R T SR AR I AR VP Al dn 2%
1~ﬁﬁﬁi&%ﬁﬁ?@%ﬁ3ﬁm%%%%ﬂ

%&E%w:(égﬁ).

F1 ORKERd FHRHEVRIRIER

C1 Ca

C3 Cq

Ay ({[0.5,0.6],10.6,0.71}; 0.6)

({10.2,0.31};0.5)

({104,051};0.8)  ({[0.2,0.3],[0.3,0.5]};0.6)

A, ({10.3,0.41};0.8) ({[0.4,0.51};0.7) ({10.7,0.81}; 0.8) ({10.5,0.71); 0.5)
As  ({[0.6,0.7],[0.8,0.9]};0.7) ({[0.1,0.21};0.9) {{[0.6,0.81};0.9) ({[0.4,0.5]}; 1)
Ay ({[0.4,0.51};0.5) ({[0.3,0.4],[0.4,0.5]};0.6) ({10.2,0.3]}; 1) ({[0.3,0.4]};0.8)
R2 RKTR FriRBRR R
Ccq Co C3 Caq

Ay ({[0.4,0.51};0.6) ({[0.8,0.91}; 1)

A, ({10.7,0.81}; 0.6) ({10.7,0.91};0.9)
A ({10.4,0.51};0.7) ({10.3,0.51}; 1)
A, ({10.3,0.51};0.7) ({10.6,0.71}; 1)

({[0.5,0.6),[0.6,0.8]}; 0.6)

(110.2,0.51};0.7) (110.1,0.211}; 0.4)
({10.5,0.71,[0.6,0.7]}; 0.6)
({[0.55,0.6]}: 1)

({10.3,0.4],[0.5,0.6]}; 0.8)

({[0.4,0.6]};0.8)
(1[0.1,0.31};0.5)

R 3 ORKRER A FRIRHANRIRIEE

C1 C2

C3 Cq

A ({10.8,0913:0.8)
A, ({10.75,0.81};0.9)
Aq ({10.55,0.61};0.8)
Ay ({10.75,0.91};0.7)

({10.7,0.9]}; 0.4)

({[0.4,0.51}:0.8)
({10.6,0.7]}: 0.6)

({[0.5,0.71,[0.6,0.8]}; 0.6)

({10.3,0.51};0.5)
({10.4,0.61};0.7)
({10.55,0.71,[0.6,0.71};0.5)
({10.4,0.51};0.9)

({102,031}; 1)
(110.8,0.91};0.8)
({10.55,0.6]}; 1)
({[0.8,0.91};0.8)




1994 ECa |

5

xR %38 %

step 1: HRHEZ(3) F1 (4), B RNR KL K dp KT I7
FA BN ¢ FRIMTE MG . B, il X
(5) 1 (6) % Lo SZAN L FEAT 1A 2, 49 20 5 5 19 L XL
HNT:

T4 FERREEB=[

wi = (0.3249,0.3358,0.3393)".
step 2: A4 =X (2), FI I BUIVHFWA 55471 4f:
TSRS B R A REE A IRHIEB = [bij]mxn, WKA4
Bz

[bijlmxn

C1 C2

C3 Cq

({[0.6105,0.7306),
[0.6377,0.75471};0.667 9)

({10.6399,0.811 81};0.634 0)

({10.5531,0.755 1],
Az ({[0.6286,0.7142]};0.766 8)

[0.5857,0.7866]};0.7332)

(110.5230,0.607 3],

Az ({[0.2791,0.417 5]};0.8997)

[0.6192,0.7252]};0.7339)

({[0.5202,0.624 2],
Ay ({[0.5305,0.7104]};0.6350)

[0.5437,0.6458]};0.734 3)

({10.1667,0.2679],
({[0.3037,0.5000]}; 0.664 6)
[0.203 1,0.3437]}; 0.668 5)

({10.6336,0.793 3],
[0.6600,0.793 3]}; 0.635 4)

({10.5494,0.6807],
[0.5820,0.747 0]}: 0.698 9)
({0.5230,0.7104],
[0.5417,0.7104]}:0.7307)

({10.5424,0.6733],
({10.2451,0.3755]}:0.798 2)
[0.5913,0.7149]};0.7321)

({10.5059,0.56991}; 1)

step 3: ARHE 2 (3) A1 (4) TH L LR& Yo A6 B (1) 7T
{5 B, 33 T A4 2 2 T O A5 B 1) PR R A o B Y M-
1, (7)) 15 2@ AL E [ &
W = (0.2506,0.2528,0.2528,0.2438)".

step4: H X (8), W45 @M ¢; N L FEHE [ &,
R
0 —0.3968 —0.1300 —0.3500]
o — 02237 0 0.2114 0.1054 7
0.0733 —0.3749 0  —0.3250
[0.1974 —0.1869 0.1833 0

0 0.1565 —0.3134 0.1556 |
& — —-0.2751 0 —0.4188 —0.0280
? 0.1783 0.2372 0 0.2366 |

|—0.2736 0.0159 —0.4161 0

0  0.1980 0.1912 —0.1872]
—0.3481 0 —0.0907 —0.3952
—0.3361 0.0516 0  —0.3847
| 0.1065 0.2248 0.2188 0

0  0.0518 —0.4742 —0.1310]
—0.0944 0 —0.4835 —0.1615
0.2601 0.2652 0 0.2500
| 0.0719 0.0886 —0.4557 0

step 5: IOV IFH AT TR A1 lﬁﬁu%f” N
B(A)) = —0.4359, D(A,) =
B(A3) = 0.1315, D(Ay) = —0.2252.
step 6: HR¥E B(A;) BIR/N 135 % 7 BRI H IR
FRA; = Ay = Ay = As.

b, =

—1.7548,

42 REESH

ASCW T T 3P IS EL, 43 5 R e G 2
£ 0 FBUBRYE R s B, NERAEA S AT 77 V2 i A ik
P, 53 B AS [F) (1) S BB E AT V3, Bk

D) Mo =B =050, it ik [E KRS b
FEO,THE ST B SR I, 45 R R
8.

1 REOEN 7 RHFHRE

2) 2460 = 2.25,8 = 0.5, SEWAF K ZH o
BN E T BB AR A L HE P, 45 R anE 2 fros.

0.4

1.0
B2 AEoEXNAFEHFRRMD
3) 40 = 2.25,a = 050, REURFE IS5 3

225 T7 RIS B HE R, 45 R A0 3 s,
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F o120 RTRAZ K B AR 7 L TODIM & 22 3 f 7 ik 1995

3 TR SEXTRHAFRIFNE

H &1 ~ B 3 7] LG M

1) A8 3 82 Foin ] UE, 07 Z R iR & A
A2, As NIRRT .

2) AN[EZHUIBE X HE T, R AR 24,
77 I BEANR, 77 F 18 B X 43 BE AN,

O WA, B ORI, &7 RS HEE
Ba 30, 0 Sk 7 RS X T XU I BURPE AR, 6
B R R, AR P SR 3 1 XS, DR R B2 AR ALK, 3l 72 it
FE TGS XU, 453 2R 0] ke SR B B S 7 AR R 5 1
/N, 7 TR 35 BE ) 22 BE AR RN 2, OB BN,
RIS 1 XU, PRI BBk 5y, 77 S M)A A P 1 22
PRI

@ FEA o B RIHE N, 77 S 0 AR 34 B 1B M i),
HU5 SRIE R Z2 B Z Wi 4. J5 RS B B
AL PR DK T 4 K, () B AN [) 77 22 1) ) 222 B 4 /)

MEL BB AT 43, 0 oo BAE I SR 20 B AR 35
PRSI, A IR R B B 7 S A a5 R, BT HE
J7 85 0 T S8 AR AU, & DAIE A ST
RS E .

43 XttborAr

FHAL DX AN BB AR 17 5, AN ST HH g R AR AN
T € X TS R ABR B 18 =5 18 1 W i P4, DAl &
PR 5 B 0 o B S o SR i T SERR . DR, Dy —
A Ut WA ST 07 VR AT RO AR, AR5 K 5 4%
S0 X R BRSO 22 J M R SR DT VR EAT X L, BIAE TR
FOL R P A B E L.

RFLIRAN 3.5 75 P, A5 i T X [R5 B A 4
g T E B TR R A (D) R KR Bk b
B AR RMRAEN

B(A;) = 0.5123, B(Ay) = —1.7215,
B(As) = —0.5547, B(A,) = —0.3251.

R (A, BEISIETRMHETER RN AL -
Ay = Az = As.

PSSR VA TS 45 R A3 5 o, /T LR 2
G IR T DX TR0 PR £ 1) D T3 12 5 A SO
07 145 B HE R 45 RAN IR, 2R B, X (A 74
HR B A A R 25 R B T R 3R S B Ak AT SR
Vi, BWE T RS KT SE BLINAE B 5 R S T S AR
JE, N TTAE TSR] 45 FE I 55 A SO ik 2R T — € A A
22, ARSI H A BE A AN 2 DX TR A PR OBR 4R 7E X
()AL RN £ 1) i _E 30 1 5 L4 P, R A%
G IX AR SR I &, N5 18 T RS L 50 T
PEOME 2R E R, A A B TR BB, A
K5 B ARIE T 2N FE A 4, (R B I 5 A
T 52 R SRR R

®5 MMARREFAEMSIRHFER

L. RREBBMEREGE A
- AR T BIRBE
Aq 0.5123 1 —0.4359 3
Ay —1.7215 4 —1.7548 4
As —0.5547 3 0.1315 1
Ay —0.3251 2 —0.2252 2
5 & #

HT T NS DRI AR R SRR KN RE
TRV S8 PR 1, A2 DRSO AR P oA R R R R TR At
R EERE R R ARSI T A
B 5E DX TRIAR AR S, ZE AT 7 IX TR 1 (R 175 L %
JE T RS S M e L, IR 45 1 3R AA e £5 B

B o BRI, SEINFF & SRR ST K. AR, MR P S

FER L FBUE AT B, IR T E R T — e

A A 5 RS, AT R AT 800 v 5 AR A4 S L. A

J&, ¥ L TODIM J7 V£ 4 Ji& B A A 2 X L

BRI IR, 7575 18 R SR L SN 5 R A 2 AN [R) 25

FERIRTHE T X5 Rk 505 S HE PP, FA5 | A 77 %6, T 32

AR S AR 1, B AR ok SR AR b AN SE 1.
ASCTPVEE SRR | A BT B R R RO

5SS R SE A b, A RO P TN U DR SR ] R

ERE S tR SRR B AR A BOR R 2%, 424 Ja 1 AR,

AP R AR AN E X R0 FRASOR) 4R 0 i B KR IR 58

BN AR SRS ) FR R AT
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