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Dynamic large group emergency decision-making method considering
time series

XU Xuan-hua®, LIU Shang-long
(School of Business, Central South University, Changsha 410083, China)

Abstract: This paper proposes a dynamic large group emergency decision-making method considering time series, aiming
at the time-series related problem with unknown expert weight, attribute weight and stage weight. Firstly, a distance
formula considering the hesitation degree of interval intuitionistic fuzzy numbers is proposed, and the approximation
degree of interval intuitionistic fuzzy numbers is defined. Comprehensively considering the approximation degree and
similarity, the preference information of large groups of experts is clustered using the fuzzy clustering method. Then,
aiming at the shortage of the existing interval intuitionistic fuzzy entropy formula, a new interval intuitionistic fuzzy
entropy formula is proposed. Based on this formula, considering the difference of knowledge level among experts and
the non-heritability of preference information in each stage, the weights of experts under different attributes and that of
attributes under different stages are calculated. Considering the influence of time series on the weight of each stage,
the relative entropy model is constructed to determine the stage weights reasonably, and then the weighted average
operator is used to obtain the comprehensive group preference of each program in the whole decision process. And
the comprehensive group preferences of each scheme in the whole decision-making process are obtained by using the
weighted average operator. The scheme is ranked by using the score function and the exact function of the interval
intuitionistic fuzzy set, and the optimal scheme is selected. Finally, the validity and superiority of the proposed method
are verified by comparing it with the methods in previous literatures.
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JE, SR P 3T 25 G ARABA FE 1R P B AR SR 20 5K A
UFEAT SR AF B W BN IR 7 22 T SRR,

step 3: F| F 20 (8) A1 (9) X & ZK AL FEHEAT R i, F8
JEF 2 (10) 0 FEE T & K IF #4745, 19 31 &
AR, BRI 20 (D) A0 (12) 3 B> SRR AL
HEAT SRAR, 55 A 30 (13) 0 & AN REE AT B 45, 15
BB MK AT R R Y

step4: HHZ(8) AT (14) 13 21 56 s W Be 1) & PEAN
w® = (w§,ws, ..., wi)", FF IFWA 57 %} Yy 3
ITERGE BB RABEMIF R E VS = (3,73, ...,
o).

step 5: F 2R (15) ~ (18) By 5 1R 5K I B 1 B3 e AL
Hw' = (wi,ws,...,ws)T, FIHITFWA H 75 &
BT SRR BEIR R AT Vo HEAT S 4, 15 B A ke s it
FBEH RINGEPRE MG REY = (01,0, ...,0p), B
JERI 8 3 THEE T R I35 A R (0,) FURS I o
HH (o) W 2R T FRATHE 1% st 7 &
3 iERE
3.1 EHER

R FR] VE  I A EERRARK , TH B
FOTT AN A AR T TR L S S T TR 12067 KA e
T3MNRR % )AH M EE, RN TR, [F R
Xof A ) e B HEAT B RIS ; 2) 58 4 3 T 4 i, SR
KBS HEAT KK, A B O 2 A7 S8 1R 3) 1 A
T 43 2R3, SR B AN BNURGHEAT KK, B B 2R A 7
JE .

FERRIR K G L SRS, A X 2 o 25 30
BRI 3R 2 K A= LR Bt AR Ak, IS4 8 S5 )
HA Z W BoRe s 8 /7 ko LR IR R 2= 1
I3 M, B RS R TR FF 82 3 R, DAR N B %)
B U R AT I 53, 5 B IS S R G
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NEKEBARE &3 R ik 2615

D)t BB RACH, RIEX 4 ~ 59 KAK Tl
TEFE KU E2 R KSR R, i K T AR AE A gk,
FE 1) B AP T ) AL

2) to M B RIS, PR K2 ~ 32 KA TR:
TE 75 B XRS50 T, R gt — 2B e, e T XU ga] AR
A, KA FF IR B4 3, 1) A FE 77 ) S 4.

3) tg B R EIRRY, oK. KRS TN iz
BRI ORFFT A2, B T 72 A Hh DR I — IR0 B
I, BEAS KR ) B A R E .

12 57 B 2R 5 8 SR8 3 X K R B3 33847 43 AT,
456 H O R AW RN BUR AN 20T RN
SR E RESTAT VRN A, EENCLR 3R B
HEAT 3T < fL (5P« fo (BT < fo(TEBEME).

32 RERIR

step 1: FRE 120 2ok 5 i) 30, WSO R AR TR SR
R4 I DX TR B BRSO B 4 AR A = [af]3xs,
N T AR ST VR B A B, A5 SCHR (28] 7 i A
AT XS AT

step 2: FIH K (4) ~ (6) TH 5 & K Z M FIZ5-A AL
FE, SR P 2k T 25 G A AL BE 1 P AR 5 28006 & X
P AT B AT B S B BOAN R 7 S ISR, Ik
2.

*2 BEMBRARARTHRERR

BB i P 5
1 1 1,4,5,6,9,10,11,12
2 2,3,7,8
1 1,2,4,5,7,8,11,12
1 2 2 3,9
3 6,10
3 1 1,2,3,4,5,6,7,10,11, 12
2 8,9
1 1,9,10,11,12
1 2 2,3,6,7.8
3 4,5
2 1 1,3,4,6,7,9,10,11,12
2 2 2.8
3 5
3 1 1,2,3,4,5,6,8,9,10,11
2 7,12
1 1,9
1 2 2,3,4,6,7,8,11,12
3 5,10
3 2 1 1,2,3,9,10,12
2 4,5,6,7,8,11
1 1,4,7,9,12
3 2 2,5,6
3 3,8,10,11

step 3: BT & ARG PEF B A PUK-P R
B AN TR, AEAN ] 1 T OB A B ANTR]. R 2K(8) A

(9) X L FBCEFEAT R, 15 2SI B & T RIVERE
W& FAEA A & T ALE.

FIH = (10) 0 S & Il i 1EAT SR 45,15 2
B AR o, TR 2K (1) A0 (12) S A SRR A AL
AT SR AR, % Ja B 20 (13) XS AS B E AT HE 45
CEIACYNELIN TS =Wy

= (([0.804, 0.816], [0, 0.059]), ([0.469, 0.480],
[0.405, 0.416]), ([0.580, 0.594], [0, 0.236])),
(([0.768,0.781], [0, 0.076]), ([0.686, 0.700],
[0,0.145]), ([0.710,0.724], [0,0.131])),
(([0.440,0.450], [0.432, 0.443]), ([0.391, 0.401],
[0.495, 0.505]), ([0.532, 0.543], [0.359, 0.370])),
(([0.704,0.717], 0, 0.143]), ([0.506, 0.519)],
[0,0.333]), ([0.411,0.425], [0, 0.402])),
(([0.566, 0.578], [0,0.307]), ([0.304, 0.315],
[0.569, 0.580]), ([0.375,0.386], [0.486, 0.498])),
(([0.470, 0.482], [0.387, 0.400)), ([0.705, 0.716],
0.178,0.190]), ([0.595, 0.606], [0.288, 0.299])),
(([0.492, 0.503], [0.382, 0.393]), ([0.430, 0.442],
[0,0.417)), ([0.528,0.540], [0.340, 0.352])),
(([0.595, 0.607], [0.281,0.294]), ([0.482, 0.493)],
[0.398, 0.408]), ([0.652, 0.668], [0, 0.145])),

= (([0.533,0.543],[0.359, 0.370]), ([0.408, 0.419)],

[0.475,0.485]), ([0.456, 0.467], [0.414, 0.426])).

step4: H1 30 (8) M1 (14) 1532 %A BU & AL,
N2 3 iz, ) IFWA 5700 S B BN R 7 R R I
B M KB 1 R Y AT S 4, 15 3 S I BOR )
7 SR KB R I, sk 4 R,

*=3 BIMBEHBMHRELR)

[
[
[
[

J A AR
B
fi f2 I3
1 0.368 0.297 0.335
2 0.348 0.356 0.296
3 0.347 0.297 0.356

step 5: R 3 (15) ~ (18) 1 & TR ST B e AL
Huw* = (w,ws,w;)T, S8 )5 F FH IFWA 57X % Fr
BT KRR R 4 2 B Vo HEAT .45, 15 BB vk
SOt R R A R REY = (01, 02, 03),
e Ja R B 3T & 7 BT 5 iR R (D)) FHRE
T BRI K0 H () %o B SR SR 7 S AT HE P, 16 HE et 7
. ANIFII TR) B N e W U7 R 45 SR N3k 5 .
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R4 EMETETLROB R 10 .
m 08 '
P Bt VS WE YN Ny =
*EH( 0.6 | w,
1 ([0.660,0.6731,[0,0.168]) = o4l
i 2 (10.726,0.7401, [0,0.1107) =z | "
0.2 F
3 ([0.459,0.470], [0.423, 0.434])
O 1 1 1 1
1 ([0.565,0.578], [0, 0.262]) 0 0.2 0.4 X 0.6 0.8 1.0
B 1] £
2 2 ([0.428,0.440], [0, 0.444])
3 (10.603,0.6141, [0.269, 0.282]) &2 A[EAHEEy FEHERENZ (LS
1 ([0.488,0.5001, [0, 0.385]) 1.0
3 2 (10.587,0.601], [0, 0.252]) a 08 w, Ws
3 ([0.471,0.482], [0.410,0.422]) *EH( 0.6 }
E 04T U s, ol
%5 TREREE) FTHARHFERRERS R =l
B B 17 £ Bt 0 . . . .
n T =HET 0 0.2 0.4 0.6 0.8 1.0
I AL LR WE S 5[] 5 5y
0 0,0,1) 0,0,1) To > 71 = T3 o 3 TEREE, TREREWTHLEE

0.1 (0.026,0.147,0.826) (0.110,0.261,0.629) z2 > =1 = T3 2
0.2 (0.082,0.236,0.682) (0.178,0.301,0.521) =3 = =1 > =5 @2
0.3 (0.154,0.292,0.554) (0.233,0.320,0.447) =3 = =1 > x5 2
0.4 (0.238,0.323,0.438) (0.283,0.328,0.389) z2 = =1 = 3 2
0.5 (0.333,0.333,0.333) (0.332,0.331,0.337) z2 = =1 = T3 2
0.6 (0.438,0.323,0.238) (0.384,0.329,0.287) =3 = =1 > T3 X2
0.7 (0.554,0.292,0.154) (0.443,0.320,0.237) @3 = =1 > T3 X2
0.8 (0.682,0.236,0.082) (0.516,0.303,0.181) z2 = x1 = x5 2
0.9 (0.826,0.147,0.026) (0.625,0.263,0.112) z2 = =1 = T3 2
1.0 (1,0,0) (1,0,0)

To > T1 > T3 T2

12 5 A] I, T7 5 o N AL TT 28, o 1R I [R] B2 HY
fE, T RHETF S R AN 2 = v = z3, HEE
JRA LR LA 1) B — S0 K B S B B &
i) 5 A (0.331,0.329, 0.340) T, % [ BEAL K /N2 57
BN, AN BE SO I B BCEE AR A (19 7 1), IR B SE % ]
BUE (AR a3 2) 5 % o TERY B 1 FIBY B 3 FR il AL
A KA R, DR AR AN R SO i) (R A R AR
J7 e G DL T, J7 58 o W R IR TT 25 3) T1 REE
Z/DHI B EN 2 /D W HE P 4 R A — e
We. (R AE — R B BN AS SR S b, T SR A — 8
(1) T A, e 5 2 — M B O, ) 1] B o B TR
0.5 ~ 1HEUE. 7 R BT I 51 N KHEAA i i — 2
P HE AR SR S A ol AR R 7R St i ) A R AT A IE
PR, 2 A3 43 45 1T A IR BST R] B2 7 B TR A
AR A E A AL,

Fi ] 2 BT DL, pl T (AR S R A O A A
AR, S BRI BB E 55 L Y B 3 F
BOM ZROR B — B A T 8% K. B B30, R
16 1E I 119 f5 I A I 1) B2 AR A0t o HH B SR 2 i

BORUER g 5 K 1 I, L 3 B2 S TR 2 e — BOPEAKCPoR
1510 25 M BB K /N 22 S /N, A 43 56 2 B B A R
AT - Hp B KT AH B IE S5 19 S5 DA 2 B I ) 5
n IR AE FE BT 27, 56 2 B B RO AL EL 5 56 1 B BERI 26 3
B BB 22 R A8 1E 1T 22, 745 & S B oL, TR e 5
1EJ& 1 f A B R ek /D> e 552 2R R 1 mT R
33 FHEEERER

NT R R TR A AU R R, 5 SR
[28] J5 VR AT X LL, BT 3t O V45 H A 7 RN o,
SCHR (28] 779245 H A 7 B . PR T VA H
AT ZA B AN, H R B KA LR LA

1) SRR (28] 7 2 it FH AAD 2 3 00 g A 3R 5 FE
EE RN ATNTTICES € B 32 NI -A 1=
LA 25 JL; 2) AR I ff R AT B 45 I R 25 R B A
PR A2 06 1) 25 S vk, ok SRR A HEAT e I, R
2 R TRAE B SR A i 2 [R] P SR — B 7K 3)
SCHR [28] 771251525 1) X I8) B AR A A7 (E N R &
SRR AL, SR A R PR EE I AR 5% B B (5 B R
A B AL 1, RIBEAN B B 1) & PR B #AH [R], B A FF
B BRI O 4) SCHR (28] 77 1A 7 RN 8] 7 51 58 B B
BCE M. DA b 4 052 SRR 2t A A — 801
HEFE AL

25 b, W R B T SR A A EAT SRS, [ B 25
F& L 5% 2 R) (1 0T 5 R R AL B 6 BR 2R (1 e . X &
FA U AT B S5 I B2 FE R G AN KE R 2 56 1) 22
S T RERE AT H N, B R RENIE XK
A 1 2 8] (1 b 5 R — S50 7K T 1 A R AT
SE I, T 5% B B 15 B AN B AT S8 1 R 05, T
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AR SCEE R SO AR P AL R B B
1 L5 I 1] P 31 S (B A5 TR 87 2 e 55 1)
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SRR T 22 5 5 B B AR 7 135 SR JEL A e 2 14,
S ) J S 01 SRR A R B 4 J A
HEAT SR AR e )55, 2 FENT 151 2 % AR B B 5 A
LR O, PRI 060 A [ J e A
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