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A Dynamics Model Based on Intermittent

Feedback Multi-dimensional Taylor
Network

ZHOU Bo?? YAN Hong-Sen' 2

Abstract An integrated model of a dynamic system with herd
behavior is difficult to be established because of its complex sys-
tem structure, internal factors which influence each other, and
involved human behaviors that are hard to predict. In this pa-
per, a dynamics model based on intermittent feedback multi-
dimensional Taylor network is proposed. According to the su-
perposition of dead zone functions, the intermittent feedback
caused by the crowd psychology of herd behavior is modeled,
and the general dynamic equation suitable for common systems
is established by combing the multi-dimensional Taylor network.
The proposed method differs from the previous methods which
start from individual studies of herd behavior, and establishes
the integrated model containing herd behavior in terms of the
data fluctuation which is externally characterized by the system.
An example shows that the dynamics modeling method based
on intermittent feedback multi-dimensional Taylor network is
feasible and effective.
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Fig.1 Multi-dimensional Taylor network
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Fig.2 Dead zone function dez(Ax, o1, 2)
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Fig.3 Superimposed dead zone functions
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z(k+1) = z(k) + f(x(k), k) + u(z(k), k) (6)
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Table 1  Predicted value and the actual value comparison
5 S T e X% (%)
1 2820.18 2848.84 —1.0164
2 2823.45 2816.69 0.2395
3 2843.61 2833.18 0.366 7
4 2842.43 2843.88 —0.0509
5 2857.18 2835.86 0.746 1
6 2875.86 2857.90 0.624 5
7 2848.55 2873.70 —0.8830
8 2810.95 2817.01 —0.2156
9 2841.04 2792.15 1.7209
10 2922.95 2851.86 2.4322
11 2927.08 2933.11 —0.206 2
12 2911.41 2922.95 —0.396 4
13 2898.14 2885.39 0.4401
14 2893.74 2877.47 0.5622
15 2852.92 2872.97 —0.7026
16 2904.11 2849.86 1.8679
17 2877.90 2941.45 —2.2080
18 2855.22 2842.60 0.4421
19 2835.16 2836.88 —0.060 6
20 2781.40 2815.57 —1.2285
21 2732.99 2782.29 —1.8039
22 2751.53 2743.63 0.2870
23 2759.57 2761.54 —0.0715
24 2 808.08 2753.56 1.9416
25 2852.65 2834.50 0.6361
26 2838.59 2848.27 —0.3410
27 2824.20 2803.88 0.7194
28 2838.80 2802.24 1.2878
29 2791.81 2842.59 —1.8190
30 2804.05 2781.79 0.7939
# 2 DURMER TR S AR e vt
Table 2 Statistical predictors of four models

RMSE MAE MAPE (%)
ARIMA 33.69 28.32 0.9978
BPNN 33.00 27.12 0.9554
MTN 32.63 25.89 0.9125
IFB-MTN 31.53 24.73 0.8701

M 2 ATUUFE Y TFB-MTN B8 % T AR 5 4 T LAt
TR DR A oAt = Pl 20 85 1 4 2R 48 v BT AT e BN AR
ARG e AT A, 1T IFB-MTN B E X T &
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Fig.4 Corresponding curve of Kk and MAPE
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