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Prediction of Agricultural Products Logistics Demand in Five Provinces of North China Based on BP Neural Network
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Introduction

The demand for agricultural product logistics is affected by many factors, which increases the complexity of forecasting the demand for
agricultural product logistics. North China includes two municipalities directly under the central government, Beijing and Tianjin, and
three provinces, Hebei, Shanxi, and Inner Mongolia. It has a certain influence on both economic development and logistics scale. And
since the five provinces of North China are geographically adjacent and supply food to each other, they share some common factors in
agricultural products logistics demand. Therefore, it is very necessary to predict the logistics demand of agricultural products in the five
provinces of North China. This paper applies BP neural network model to predict the logistics demand of agricultural products in the five
provinces of North China, to provide a basis for the rational allocation of agricultural products logistics resources, future development
planning, and policy formulation in the five provinces of North China.

Datasets and Index

This paper uses the number of permanent residents in each province multiplied by the per capita consumption of agricultural products in each
province as the dependent variable, which is the logistics demand of agricultural products. The per capita consumption of agricultural
products is the sum of the per capita consumption of eight types of agricultural products. Using 14 influencing factors highly related to the
logistics demand of agricultural products as independent variables, a prediction model for the logistics demand of agricultural products in the
five provinces of North China is established. The datasets example is presented in Table 1.

Table 1. Sample datasets of indicators affecting agricultural products logistics demand in five provinces of
MNMorth China
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Model Structure Model Training
Figure 1 shows the BP neural network structure of logistics We apply 5-fold cross-validation for the model training. More

specifically, the original dataset is divided into 5 approximate

iction of agricultural ts in fi . :
demand prediction of agricultural products in five average folds. At each training procedure, it selects 4 folds as the

provinces of North China. training set, and the remaining 1 fold as the testing set. The
o training is repeated 5 times, and the selected training sets and
14 neurons § neurons testing sets are different each time.
X1
N Table 2. Training parameter setting
i : —_— Y Parameters Parameter Setting
s L Dropout [0.1,0.2,05]
Activation Sigmoid. Relu, Tanh
- . Toss MAE, MSE, RMSD
Inputlayer Hidden| Hidden layer Optimizer AdaGrad Adam, RMSProp, AdaDelta
en layer
Epochs [100,1000]
Batch size 4
Figure 1. BP neural network structure for forecasting the logistics demand of agricultural products in Leaming rate [0.001, 0.01,0,1]
T R O A *The finally chosen parameters are labeled with BOLD.

The 5 training results are shown in Figure 2. It can be seen from Table 3 that the absolute error of each training set is 28.49 in the 5-fold
training set and 40.91 in the 5-fold test set, indicating that there is little difference between the predicted value and the actual value. In the
training set, the average error rate of 5-fold cross-validation is 3.17%, and in the test set, the average error rate of 5-fold cross-validation is
4.60%, and the percentage of training and testing has reached about 96%. This shows that the BP neural network prediction model has
high prediction accuracy and practical value, and can be used to predict the logistics demand of agricultural products in the five provinces
of North China.

Trainimg and Validation Loss

- Table 3. BP neural network training and test error
= Fold Training error Test error
& . Number Absolute error Percent error Absolute error Percent error
; i 1-fold 31.14 3.21% 3324 4.23%
2-fold 27.36 3.23% 4703 4.23%
el N 3-fold 33.35 3.43% 2851 3.80%
_ - —— . ; 4-fold 246 2.65% 3 ¥ 5.33%
’ " apaen o 5-fold 2598 3.28% 5784 5.40%
Figure 2. Training and Validation Loss Average 2849 3.17% 1021 4.00%
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