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Abstract

A combined forecasting model of “grey correlation degree-grey prediction-BP neural network” is con-
structed to effectively screen the key influencing factors, overcome the limitations of a single model,
and predict the regional logistics demand. The article selects the freight volume of Henan Province
from 2011 to 2024 as the variable basis, and uses a BP neural network to predict the logistics de-
mand of Henan Province in the past three years. Firstly, 9 factors that may affect logistics demand
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are proposed. Grey correlation analysis is used to identify the 8 factors with the highest correlation
degree. The predicted values for 2025~2027 are obtained using grey prediction, and the predicted
values are used as input variables for the BP neural network to obtain the predicted values of logis-
tics demand variables in Henan Province from 2025 to 2027. The results indicate that the logistics
demand in Henan Province will increase year by year in the next three years, and relevant policy
recommendations have been proposed.
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Figure 1. Prediction process of grey neural network model
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Table 1. Nondimensionalization results of logistics demand data in Henan Province
F 1 EEMREREIBELTERLLIEER
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R KR KR Bt BTR BST RMER SN 94 i
YA Y RN R N L - R L

LA VNI I I L S st N Ve F AL T
2011 1 1 1 1 1 1 1 1 1 1
2012 1.19 1.16 1.01 0.86 0.95 113 1.14 1.07 1.14 1.73
2013 134 1.28 1.01 114 0.92 115 1.27 13 1.28 2.72
2014 091 1.39 1.02 114 0.89 121 1.37 157 141 3.1
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2015 0.99 1.52 1.03 1.08 0.89 1.25 1.45 1.86 1.49 3.33
2016 0.95 1.63 1.04 1.18 0.77 1.49 1.59 2.15 161 3.83
2017 101 1.77 1.06 1.14 0.64 1.76 1.68 2.43 1.71 3.93
2018 1.13 1.97 1.06 1.16 0.66 1.73 1.8 2.68 1.86 4.36
2019 1.28 2.2 1.06 0.92 0.66 1.76 1.94 2.9 2.01 4.59
2020 1.08 2.37 1.06 0.67 0.72 1.67 2.04 3.13 2.15 4.76
2021 1.08 2.39 1.06 412 0.14 2.39 191 3.26 2.19 5.54
2022 1.26 2.59 1.06 2.04 0.41 2.12 2.15 3.41 2.33 6.84

KA KA BP MIZ ML, KO LKL GMQ, DRI R, 4546 =Moykett, i
2011~2024 S FA A4 TR EAE A AR &, FFAE R B 1) D S A E RS DI 7 SR K R 36 o R, 3 s v
8 GDP fiahs XIRA DS TAN i 75 R R AN AR, W55 1 s S THIRIAE e 2 57,
e AR EEAT C RN R, S5 R I 1.
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EXHAR AT RN 5, T AR(L), KH 2011~2024 FE MRS TR, X9 NELE
BT T IRECEE b BB HERECN 0.5, IMHAZIFTRERIKERDRE, BAENIras R L 2,

Table 2. Grey correlation coefficient
2. RBREKARY

XA XA B BT B KRR ARes edsie o
Sy RME M kot etk dksTER AR RIS BUHREBE BEV
Jiftoe A 1% 1% % KVIHEIL ANIJITG B HALTE fe.78

2011 1 1 1 1 1 1 1 1 1

2012 0.99 0.94 0.89 0.92 0.98 0.98 0.98 0.96 0.84
2013 0.98 0.89 0.93 0.87 0.93 0.97 0.98 0.98 0.67
2014 0.85 0.96 0.92 0.99 0.9 0.86 0.85 0.81 0.56
2015 0.84 0.99 0.97 0.96 0.92 0.86 0.85 0.76 0.54
2016 0.8 0.97 0.92 0.94 0.84 0.81 0.81 0.7 0.49
2017 0.79 0.99 0.96 0.88 0.79 0.81 0.8 0.66 0.49
2018 0.77 0.97 0.99 0.85 0.82 0.81 0.79 0.64 0.46
2019 0.75 0.93 0.88 0.82 0.85 0.81 0.79 0.63 0.46
2020 0.68 0.99 0.87 0.89 0.83 0.74 0.72 0.58 0.43
2021 0.68 0.99 0.48 0.75 0.68 0.77 0.72 0.56 0.39
2022 0.68 0.94 0.78 0.77 0.76 0.76 0.72 0.56 0.33
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Table 3. Gray correlation between each variable and the dependent variable
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(1) 0.818 0.963 0.884 0.887 0.859 0.849 0.835 0.738 0.556
HE4 7 1 3 2 4 5 6 8 9

M, KEOKEE KT 0.6 RIFTE 5 AR B B A BORIISCENE . RYE7 3 MBS IR, XA/
fE DX 4 8 TR bR R RIR L ZOR, 2 DB &, T LHER. Mt ZER A ER Y,
HACE N LA 8 MYMRIR, JFRIKILA X, 1=123,--.8
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EUA RS 2011~2024 SEFBERME NWFRCREA, 2022 % 2024 4 (A EHE w VR INREEA . {5 Bh
MATLAB R2016b iX 3 AT I R ia A7 7 A TAE, 1 iAs A F T-40im =5 SR T30 i) BP w2 IR 28 AL . J3 by
ZJa, MXAPE RER R 2R, JEHG X A e R B . =P ESE 8 AN s R R A N
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Table 4. Normalized data
% 4. JA—L B EEE

4 X1 X2 X3 X4 X5 X6 X7 X8
2011 0.94 1 0.4 0.32 0.81 1 0.94 1
2012 0.94 0 0.06 0.57 0.6 0.82 1 0.66
2013 0.31 0.76 0.12 0.87 0.18 0.4 0.33 0.37
2014 1 0.03 0.37 0.58 0.47 0.66 0.97 0.58
2015 0.37 0.82 0.15 0.73 0.35 0.52 0.45 0.46
2016 0.09 0.64 0.05 0.95 0.09 0.12 0.03 0.11
2017 0.45 0.94 0.14 0.59 0.55 0.59 0.56 0.53
2018 0.8 1 0 0.68 0.48 0.9 0.83 0.86
2019 0 0.58 0.09 1 0 0 0 0
2020 0.23 0.7 0.14 0.88 0.15 0.32 0.22 0.31
2021 0.82 1 1 0 1 0.79 0.88 0.89
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Figure 2. Neural network structure diagram
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Table 5. Input of predictive factors for 2025~2027
F= 5. 2025~2027 FEFUNF MWE RN 2

FEhy X1 X2 X3 X4 X5 X6 X7 X8
2025 6.792 1.074 9.845 25.915 64.721 2.377 5.017 3.664
2026 7.171 1.07 10.273 23.336 67.207 2.461 5.207 3.8
2027 7.56 1.066 10.703 20.779 69.724 2.547 5.398 3.937
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