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A class of multiple multi-dimensional Taylor networks dynamics model
with herd behavior

ZHOU Bof, YAN Hong-sen

(Ministry of Education Key Laboratory of Measurement and Control of Complex Systems of Engineering,
School of Automation, Southeast University, Nanjing Jiangsu 210096, China)

Abstract: A system that involves considerable quantities of individuals with subjective judgment tends to exhibit the
feature of herd behavior. Existing research methods mainly focus on mechanisms and individuals, and hence they are
incapable of establishing integrated models. We propose a dynamics modeling method for multiple multi-dimensional
Taylor networks with intermittent feedback. The method is proved to be effective in establishing an overall optimization
model of a system with herd behavior. Firstly, the methods of modeling multi-dimensional Taylor networks with intermittent
feedback are discussed. Secondly, the characteristic of multiple multi-dimensional Taylor network is studied and used to
regulate the appropriate proportion of herding behavior to long-term trend in the system. Finally, the specific method and
procedure of identifying model parameters are given. The result of the application example demonstrates the modeling
method of multiple multi-dimensional Taylor networks with intermittent feedback is realizable in practical applications,
and has higher prediction accuracy.
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2 BRI ET (Model building)

2.1 ) 8K = i &2 4k FR B W (Intermittent feedback
multi-dimensional Taylor network, IFB-MTN)

—ERGE SR ()i

z(k+1) = f(z(k)) + u(x(k)),
y(k) = g(z(k)),
Hr: e RAGREHE, y2 RSG5 &, E8H
R f Fusr SR T RENBRS MR HIB) 1%
Wi Ok R AN R . g% 3 T RS g 5%
.
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z(k+1) = f(z(k)). )
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Fig. 1 Multi-dimensional Taylor network
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A 0 RIAMITEL P (n,0) 5T 1. B HEREH
P(n,m)RIER:
P(n,m) = f: P(i,m —1), m > 0. (6)
i=1

BROMAARXG). FH
N(n,m)=P(n,0)+ i iP(i, r—1), m>0. (7)

r=1i=1
AT AR RN B B AN
ARG, PO TRESTE ] ) B A4 75 BT 0 =E
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N2 B AR5 1Ak S K EIE 1k DARIEE XK.
T S it B AR T 2 LA 1E A 7 Tl A 1 B )
FEIX R Rk . W] AR B P B DX oK BRI ) 25
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Fig. 2 Superimposed dead zone functions
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2.2 % % %R ) M (Multiple multi-dimensional
Taylor networks, MMTN)
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multi-dimensional Taylor networks with inter-
mittent feedback, MIMTN)
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IR A 5 B 4 R H OSSR 1 S A AR
RIGIEZIE, HAar270 MR/ AR, JF30M5dE
FAYERIRAEGAE. AEAZHRHS R (25) I E.

iy AV S 1t P 25 TR 22 R Bl AR T 0 S 40 B
TR : MIEREHEORE Lo, = 20, TAB LR ZERBNE:
BB samape =0.3 x 1073, ZBHERMMSHn=3, m
=3, wHEER 20; (BRI T EA S5k = 80%; 15
18 S AR R250, e AR AT U MEAE80%, 28 7 ME 2
5%, B AEARER1000. R4 I ZR270A PR A B i r
FIMIMTNAE R R A 240, I B 3041 R E
32304 BD TR HAE. SERR{E . TR RAR X5 22
1.

& 1 ANME L EFRA AR
Table 1 Predicted value and the actual
value comparison

P SERME O BUIME ARRRE%

1 2820.18  2833.93 0.4876
2 2823.45 2823.80 0.0125
3 2843.61  2820.14 —0.8252
4 2842.43  2859.14 0.5880
5 2857.18  2837.32 —0.6950
6 2875.86  2877.49 0.0567
7 2848.55  2891.94 1.5233
8 2810.95 2832.30 0.7597
9 2841.04  2810.76 —1.0657
10 2922.95 2853.87 —2.3634
11 2927.08  2936.98 0.3381
12 2911.41  2922.82 0.3919
13 2898.14  2886.58 —0.3989
14 2893.74  2872.88 —0.7207
15 2852.92  2859.32 0.2245
16 2904.11  2852.46 —1.7786
17 2877.90 2911.71 1.1750
18 2855.22  2860.50 0.1851
19 2835.16  2840.48 0.1875
20 2781.40 2816.89 1.2759
21 2732.99  2793.42 2.2110
22 2751.53  2746.35 —0.1884
23 2759.57  2770.34 0.3902
24 2808.08  2781.21 —0.9570
25 2852.65 2809.73 —1.5046
26 2838.59  2850.76 0.4288
27 2824.20  2807.76 —0.5821
28 2838.80 2798.78 —1.4097
29 2791.81  2860.28 2.4527
30 2804.05  2792.00 —0.4296

KEHX B A3 FIE AL (ARIMA ) - BPAHZE R 2%
FEHY(BPNN). 2 4R E)ARAL(MTN) L [R]85 2 4
7% ) AR 2L (TFB-MTN) A7 [ BjUR 15 i %2 BB 2 4 R
B LR (MIMTN) S AH [F B0 SR AT A R 5 Tl

. T 2h R LAFEFR IS T HRIRZE(RMSE) | SF34E0THR
Z£(MAE). P45 R 2 26 (MAPE) R4 &, ZUE K
FONTIOMRE By, WIR 2T,

A 2 SAPEEA BGTRR TG AT R
Table 2 Statistical predictors of five models

R RMSE MAE MAPE/%
ARIMA  33.69 28.32  0.9978
BPNN 33.00 27.12  0.9554
MTN 32.63 25.80  0.9125
IFB-MTN  31.53 24.73  0.8701
MIMTN  30.89 2423  0.8536

20 LIE Y, MIMTN & Fatr iy T HoAth 4 Fi
FL A 4k TARIMA, BPNNFIMTNAR % () J5
& MIMTNAERY LI 3R 225 [8 T RS 1 F 3
BN, LE BRI R P X 0 T R FURER 2 (1358
gy, B TEPT . RN, AR T RIFES R T SRR
FITFB-MTNAL Y, MIMTNAR R B £ B2 4E R B W
FE R B B SEE M IE, P TR A
PR H 4y, Lk ILAER AR AP AE G R N A L, BRIk
PR TR

MIMTNAE R EAHE 1) 1 8 R AR Y S LI 3R
F)— AN EEFEFR. MIMTNARLZES ELIFB-MTNALZY 3 51
BEUF A JE DR gl 2 DR Ay L 2 8 AT T S,
RRBOERE D, TR R SECT A I, RS
Bk B L, WINT Beqe 2% 58 22 1 vH L () T AN RESR i
FERE, AR T TH AR, B REARSIR AT B R,
UG B P340 iR 2= 2 pl A IR AR B 3G It 72 A
Wi ik, HAR R K/ NREA T RS IIE RS
RGMAE MR/, AR AR /N T PR 3R B
RESHOHBEE. 4 AMAPELR R F# 2 [F]H
BRI AE R ZE R R, A RE KIS AMAPEX}
N 2t 3 TR

%107
1.4 T T T T T T T T

1.2

1.0

0.8

AMAPE

0.6

0.4

0.2

0.0
2

10 12 14 16 18 20
l
B 3 BRI SIE-PEILENRZEF AR N 2k
Fig. 3 Corresponding curve of round and the amount
of change for fitting’s mean absolute percen-

tage error
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ASCHR T RV A 2 B 2 YR AR B WA T,

R AR AR ALERRI 5T, LA (A% G e A U5 v
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BT AR, F518 T RN KA AERS RIS,
M T RIS JE R Eh A, R 25
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FERUN ) AR G AT B A 5 T
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