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Abstract: A random filtering decision-making method combining random simulation and filter analysis is proposed based
on the basic assumption that each decision-maker’s assessment information contains subjective and objective components.
The mean value of objective component is used as ranking metrics, and the law of large numbers is employed to analyze
its theoretical basis and physical significance. The convergence and advantages over other large group decision-making
methods are also studied. The random empirical mode decomposition decision-making method is constructed, in which
empirical mode decomposition is used as a filter method. An example is given to iaustrate the decision process, rationality
and validity of the proposed method.
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WS16
WS17
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WS24
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7.10
8.00
5.20
7.40
7.20
6.30
6.40
7.70
6.70
7.30
5.40
6.90
7.00
6.90
7.20
7.00
6.30
7.60
7.80
7.30
7.30
8.30
7.00
6.00
7.30
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6.40
7.40
6.90
7.00
7.60
7.80
8.20
6.00
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8.40
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6.50
8.40
8.40
9.00
8.30
8.50
8.50
7.80
8.00
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4.90
8.60
8.90
6.50
7.20
7.10
7.60
6.50
7.60
8.30
7.20
4.00
7.90
7.00
5.00
8.00
9.10
5.10
8.40
7.60
9.60
7.20
8.60
9.00
8.10
7.10
6.30

5.40
7.40
7.60
6.60
6.20
6.10
6.40
6.50
8.20
6.80
6.30
5.50
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5.50
6.60
6.80
7.10
6.80
8.00
6.80
6.20
6.10
6.40

7.70
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6.90
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8.40
8.20
5.90
7.60
8.50
7.50
6.30
5.30
7.30
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5.10
6.90
9.70
5.20
6.80
8.20
6.90
9.30
9.50
9.00
7.00
7.80
8.00

6.10
8.00
8.90
8.20
6.30
6.90
8.40
7.20
9.00
7.30
7.10
6.00
7.70
5.90
5.00
7.10
8.20
5.70
8.70
7.90
6.00
7.20
9.30
8.40
6.70
7.10
7.60

7.20
8.30
7.30
7.60
6.80
6.90
7.20
6.90
7.60
7.50
7.00
4.70
7.70
7.60
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8.00
6.90
6.20
8.00
7.60
7.90
7.50
8.10
7.00
6.40
7.20
7.30
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7.90
8.30
6.30
8.40
6.40
5.90
8.50
9.20
6.80
6.60
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6.00
7.40
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5.80
7.80
7.60
7.30
7.70
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7.50
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7.60
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8.50
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8.30
8.10
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8.40
7.50
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7.60
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8.10
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8.20
8.60
8.60
7.90
8.40
7.80
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8.40
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8.10
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6.70
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6.80
7.50
8.20
7.50
6.60
6.50
6.80
7.10
8.10
6.70
6.40
6.70
7.40
7.10
6.20
7.10
7.20
6.70
7.20
8.00
8.00
7.70
7.90
6.60
6.80
6.80
7.10

7.10
7.60
6.90
7.90
6.80
6.70
6.50
7.00
8.30
7.30
6.10
6.80
6.40
7.10
6.00
6.50
7.30
6.50
6.50
7.50
7.20
7.90
7.70
6.90
6.80
6.70
6.40

8.00
7.60
8.00
7.30
7.70
7.50
6.80
7.80
8.50
8.20
6.70
7.50
6.80
7.80
7.30
7.80
7.50
8.00
8.20
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7.50
7.50
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7.20
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5.20
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6.50
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7.60
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5.40
7.00
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5.50
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6.30
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7.60
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6.20
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7.30
8.00
7.20
6.90
7.70
8.20

7.30
7.30
7.70
7.30
7.20
6.70
7.40
5.90
7.70
7.20
5.10
7.20
7.60
8.00
7.00
7.50
7.60
7.40
8.00
8.30
7.00
7.10
7.10
7.60
7.30
7.80
7.30

7.00
7.30
7.40
6.00
7.40
6.70
7.20
6.80
7.50
6.50
6.70
6.90
6.90
7.30
6.80
6.80
7.60
6.00
7.40
7.10
7.30
6.90
8.10
7.60
6.60
6.30
7.30

6.70
7.10
7.60
7.00
6.80
6.70
6.70
5.90
7.30
7.20
6.40
7.10
6.50
7.20
6.90
6.90
6.80
6.50
7.10
7.00
7.80
7.30
7.40
7.00
6.60
7.30
6.90
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RRIIIE

HH 2 6 7] /1L FE 01 FIPFIME SR G Xy = {5.1,
6.6,4.9,5.4,7.7,6.1,7.2,6.1,7.4,6.2,6.8,7.1,8.0,5.2,
5.3,7.6,7.1,7.3,7.0,6.7}, LA i 8], i B B L. 42
B A O R DB I TR SR T VR ) T SR R

Step 1: KB IFIME L G X 1HHE AT card(X7)
n = 20, XA B A {1,2,3,4,5,6,7,8,9,10, 11,
12,13,14,15,16,17,18,19,20}.

Step 2: X7 B £ G K F AN T 5] BE ML A AE D7 724
F AT B 7 & pos = [18,2,7,11,10,4,9,19,5,17,3,12,
8,20,14,16,6,1,15,13], KX N 74 z(t) = [7.3,6.6,
7.2,6.8,6.2,5.4,7.4,7.0,7.7,7.1,4.9,7.1,6.1,6.7,5.2,
7.6,6.1,5.1,5.3,8.0].

Step 3: 12 HI & I A4S 43 fiff 49 3 b A B v & F o
FETEUME B ER RS S =1[0.00, —0.25,0.62,0.34,
—0.24,—1.10,0.82,0.36,1.07,0.52, —1.58,0.72, —0.18,
0.49, —0.95,1.50, —0.05, —1.31, —1.69, 0.00] A1 % W
sy Oy =[7.30,6.85,6.58,6.46,6.44,6.50, 6.58, 6.64,
6.63, 6.58, 6.48, 6.38, 6.28, 6.21, 6.15, 6.10, 6.15, 6.41,
6.99, 8.00].

2.2

6.6 7.0
6.4
6.8
2 2
S 62 s
6.0
6.4
0 5 10 15 20 0 5 10 15 20
Iterations/10? Iterations/102
(a) wine taster 1 (b) wine taster 2
7.0 7.0
=4 2
5 65 g 65
175] 175]
6.0 6.0
0 5 10 15 20 0 5 10 15 20
Tterations/10% Iterations/10*
(e) wine taster 5 (f) wine taster 6
7.2 6.6
7.0
o ° 6.4
S 68 s
@ “ 62
6.6
6.4 6.0
0 5 10 15 20 0 5 10 15 20
Iterations/10? Iterations/10*

(i) wine taster 9 (j) wine taster 10

7.0

7.0

6.8
6.5
6.6

f

Score
Score

6.4

6.0

=

5 10 15
Iterations/10?
(m) wine taster 13

%)
S
=

5 10 15
Iterations/10?
(n) wine taster 14

%)
S

7.0 68
L 68 , 66
5 ]
” 66 ? 64
64 62
0 5 0 15 20 0 5 015 20

Iterations/10? Iterations/10*

(q) wine taster 17 (r) wine taster 18

Score

Score

Score Score
Score

Score

Score

Step4: HUEARBE N = 2000, H & 17T Step 2
HI Step 3, HAKHE A7 B ) E A E R PEOME, 13 a1 5R
3HMIZR 4 FR K —4E3R (2000 % 20), BEARAS FR45 H

Step 5: TH L BE A7 K 5 0BE 5 01 B9 & WL VEAT
1L, B A 32 4K IR BRI 38 37 186 0, 72 0 PP AN A PR i
SHCH: 6.14, 6.52, 6.09, 6.24, 6.78,6.42,6.65,6.42,6.70,
6.44, 6.57, 6.63, 6.91, 6.19, 6.21, 6.75,6.63,6.67,6.62,
6.55, W&l 3 fros.

Step 6: T EFE 5 01 125 & VPANME 9 6.505.

A, A TR AR 27 BRI i () 2% S PR A, B
FIEAREI RGN, P Ok &R B Wik e, Bk B0 s
RAS, a4 fhs, HE e 45 R w2k 7 s,
23 xttbohr

BE 22 B RS 70 AR DR SR DTV S il T 2
o B8 45 B2 7 B G R e JE U 5 W IR AS A2, A2 STk
(171 3 — 25 2adt. Sy, 5 S0k (17] 9 1) 05 7238047
Xof LU, 20 T P o v 6t TR ) 22 S, U AR SO VR I A
P R FOT I R S 45 SR I RS e 1. e 3 AN IR I
F 762 HEFN T (R A7 1) &), 4 SCHR [17] 19 7772
THEHEP S5, iR 7 .

6.6

6.5

6.4
6.0

]

6.2

5.5 6.0

0 5 10 15 20 0 5 10 15 20
Iterations/10? Iterations/10?
(c) wine taster 3 (d) wine taster 4
7.0 7.0

6.8

T

6.5
6.6
6.4 6.0
0 5 10 15 20 0 5 10 15 20
Tterations/10% Iterations/10?
(g) wine taster 7 (h) wine taster 8
7.0 7.0
6.8
o 68
6.6 s
12}
6.6
6.4
6.2 6.4
0 5 10 15 20 0 5 10 15 20
Iterations/10% Iterations/10>
(k) wine taster 11 (1) wine taster 12
6.6 7.5
6.4
2
S 70
w1
6.2
6.0 6.5
0 5 10 15 20 0 5 10 15 20
Iterations/10? Iterations/10?
(0) wine taster 15 (p) wine taster 16
6.8 7.0
6.6
6.8
2
6.4 3
12}
6.6
6.2
6.0 6.4
0 5 10 15 20 0 5 10 15 20

Iterations/10?
(t) wine taster 20

Iterations/10?
(s) wine taster 19
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8.5
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Sy
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S 7.5F W - o4 o6 o 545665
5 b5
[
f=9
g
©70r =4 | e ws 17
— 4= WS 18
o —+— WS 19
—+— WS 20
—e— WS 21
o600 o —— WS 22
6.5+t I Jd|——wsn
—— WS 24
A —8— WS 25
-t —&— WS 26
S-5-g-g-8-8-8- 5 —— WS 27
B e e e | ‘

0 2 4 6 8 10

Tterations/10?

B4 27MEAEBERRNEETFMERIERORKEL

=7 ARFENHIFER

ARITTi% SCHk 177" YHER 1717 Hik[17]2
Fedh PEOME RESR VROME FES VEME RBES TPME
WS23 8.143 WS23 8.151 WS23 8.122 WS23 8.177
WS09 8.005 WS09 7.927 WS09 7.977 WS09 8.021
WS02 7750 WS02 7.828 WS17 7.793 WS03 7.857
WS03 7.747 WS17 7.801 WS03 7.745 WS02 7.843
WS17 7.744 WS03 7.702 WS02 7.730 WS17 7.807
WS20 7.697 WS20 7.671 WS20 7.663 WS20 7.727
WS24 7.542 WS24 7.549 WS21 7.613 WS24 7.637
WS19 7.524 WS19 7.490 WS22 7.591 WSI19 7.538
9 WS21 7.503 WS22 7.448 WSI9 7.550 WS22 7.506
10 WS22 7471 WS21 7396 WS24 7.540 WS21 7.449
11 WS05 7279 WS16 7.296 WS26 7.334 WS27 7.313
12 WS26 7.267 WS05 7.211 WSI4 7.320 WSI16 7.279
13 WSI4 7245 WSI14 7.200 WS05 7.259 WS26 7.273
14 WS16 7.244 WS26 7.182 WS16 7.242 WS05 7.272
15 WS27 7.243 WSI10 7.176 WS27 7.175 WSI14 7.244
16 WS10 7.171 WS27 7.155 WSI0 7.172 WSI0 7.142
17 WSI13 7.165 WSI3 7.112 WSI3 7.144 WS06 7.080
18 WS06 6.965 WS08 7.031 WS06 7.035 WSI3 7.067
19 WS04 6960 WS04 6986 WS04 7.033 WS25 6.908
20 WS25 6923 WS06 6971 WSII 6966 WS08 6.901
21 WSO8 6.892 WS25 6.833 WS08 6932 WS07 6.883
22 WSO07 6.840 WS07 6.783 WS25 6.906 WS04 6.853
23 WSI1 6.606 WSOl 6519 WS07 6.890 WSIl 6.629
24 WSOl 6.505 WSI1 6505 WSOl 6.602 WSOl 6.407
25 WSI8 6.296 WSI8 6319 WSI8 6369 WSIS 6.182
26 WSI5 6212 WSI5 6268 WSI5 6.126 WSI8 6.155
27 WSI2 6056 WSI2 6.025 WSI2 5904 WSI2 6.136

hur
o

0N NN R W =

1 {7 B [F & pos = [4, 14, 11, 3,16,15,2,18,6,7,12,17,13,
19,9, 5,20, 1, 10, 8];

2 piE A& pos = [12,1,6,5,14,4,11,20,13,19,8, 3,16, 7,
9,18,15,2,17,10];

3 fLHE & pos = [13,18,5,7,20,15,14,10,17,1,12,9, 11,
3,19,2,16,4,8,6].

H1 2 7 0] 0, A 8 SCRR [17] 19 9 58 77 T A3 1 3
Tl PP 25 RAN— B R RS A5 R T B A &= 1
W, RSFITIEATEE. B0, 5 S - 4T R, B
AR RBUI G I, A B 11 5 0F e 5 45 AL 50 180

99, th L R TR E R B ER A, B T A
SOV IR E Tk A T

BEAL, B4 JE R TR S S G SR AR A A I L,
FE S K, T PR RE AT S 2 R 4, LG R
FY T R AL B
3 & ®

B T E AL S ST B RS A
NZURNZE i IR, A AT 3 A & R 4
B FR 533 — 7 S S, A% SO AR SR 8 3% 7
Wi AR G &, 4 T KB S R LB % 77 V2 )
BRI, HXT AT TIRABIA

1) DAKHGE HR TR 25 T LA R4
1 SRR Ve 58 2 — B0 45 SR 1 B V0, AR T G
PR S BE T 7 VR TR KRR e S (O 2.

2) 4t T KRR BN s SR B, AT T
S SO S SICE BE I T 1 I8 LIS S A 2 TR
B2 L Ah, %5 B T 7 R AR AE R 5 T

3) AR IGIEAS A  J7 1 001, a1 R BEAR b 2R
W L0 R v P I P A X, JEL I P T8 28 TR S5 )
SR IR T TR A R R

4) X R VNS BN X B B S AR
T Y 2 PP B ST AHTR A 1 R AR Ve 55 ) fL, ) 23 A
TE N IR LIS W SR T 1A o T — A
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