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Forecast of new energy automobiles based on multiple
regression model and GM model
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(College of Automotive and Transportation Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: In recent years, the development of new energy automobiles has been vigorously promoted. In this paper, based on
multiple regression model and grey level prediction model, a new energy vehicle ownership prediction model is established. Firstly,
the influence factors of new energy automobile ownership are screened, and five factors such as public charging pile ownership,
aging rate, gross domestic product, urbanization rate, and number of automobile drivers are selected as the influencing factors in this
paper. After that, the multiple regression model is established by selecting 2013 ~ 2022 new energy automobile ownership and
influencing factor data, then the GM model is used to predict the values from 2023 to 2025, and the influencing factor prediction
values are substituted into the multiple regression model, finally the new energy automobile ownership from 2023 to 2025 is
predicted to 19. 096 1 million, 29. 645 2 million, and 45. 769 4 million, respectively. In order to test the accuracy of the model, a
new multiple regression model is established by selecting the data from 2013 to 2019, and the GM model is used to predict the
influencing factor data from 2020 to 2022, which is substituted into the new multiple regression model to calculate the new energy
automobile ownership from 2020 to 2022, and compared with the real value, the achieved average error is 8. 6%. At the same time,
the GM model is used to predict the ownership of new energy vehicles from 2020 to 2022, and the average error is 27. 5%, which is
much higher than the average error obtained by the model established in this paper.
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Table 1 Pearson’s correlation coefficient between variables and new energy automobile capacity

B IR AN M ¥y Xy Xy X3 Xy Xs X6
¥ 1 0. 996 0.935 0. 739 0.916 0. 887 0.917
X 0. 996 1 0. 947 0. 760 0. 920 0. 904 0. 922
Xy 0.935 0. 947 1 0.918 0. 992 0. 991 0. 991
X3 0. 739 0. 760 0.918 1 0. 929 0.934 0.923
Xy 0.916 0. 920 0. 992 0. 929 1 0. 983 0. 996
x5 0. 887 0. 904 0. 991 0. 934 0. 983 1 0. 985
X6 0.917 0. 922 0. 991 0.923 0. 996 0. 985 1
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Fig. 1

Comparison of estimated and actual ownership of new

energy automobiles from 2013 to 2022
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Table 2 Predicted value of influencing factors and new energy automobiles capacity in 2023 ~ 2025

. N IEFE AT E AR A WAL K5 HRETRA A
=)/ TE (x,)/% MUE (x,)/ 1278 (x5)/% NEU(xg) /N {RA5E(y) 7 Ti
2023 258.67 15.78 1315 080 67.36 5.56 1 909. 61
2024 392. 14 16. 67 1 420 030 68. 96 6.07 2964.52
2025 594. 49 17.61 1 533 350 70. 59 6.62 4576.94
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Fig. 2 Comparison of estimated and actual ownership of new

energy automobiles from 2013 to 2019
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Table 3 Predicted value of ownership and variables of new energy automobiles from 2020 to 2022
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2020 73.26 13.23 1 090 140 61.76 4.39 537.12

2021 112.82 13.91 1 195 390 62.90 4.83 776. 87

2022 173.73 14.63 1 310 800 64. 06 5.33 1 124.70
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Table 4 Predicted value of the actual value of influencing factors

substituted into the model of new energy automobiles for

2020~ 2022
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2020 432.83 13.67

2021 693.24 13.09

2022 1018.23 28.65
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Fig. 3 Variation curve of new energy vehicle ownership with year
under the GM model
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