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Abstract In this study, we introduced the development status and the government policy of
the Chinese automobile industry under the rapidly changing global economic environment. We
conducted a consumer trend survey on automobile purchases by consumers in China. Despite the
Chinese government’s strong national emission control policy and stricter standards for
manufacturing and selling internal combustion engine vehicles, 59.6% of respondents saying they
would choose an internal combustion engine vehicle when purchasing a vehicle in the future for
various reasons. It was confirmed that there is a significant gap between government policies
and consumer perceptions. In addition, we have discovered the recent declining trend of
automobile sales in China, and used the monthly sales volume from January 2010 to December
2020 as training set, and the sales volume from January 2021 to November 2022 as a test set.
We proposed and evaluated a time-series model for predicting future automobile demand in
China. Then, we showed the monthly sales forecast for 2023 when each model was applied.
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Table 1 Monthly Sales of Automobiles in China during Jan. 2010-Nov. 2022 (Unit: 10,000 units)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2002
Jan | 16642 | 18043 | 13898 | 20345 | 21564 | 23196 | 250.06 252.00 28090 | 23670 | 19410 | 2503 253.1
Feb | 12115 | 1267 | 15671 | 13546 | 15964 | 15933 | 15810 19390 17180 | 14820 | 31.00* | 1455 1737
Mar| 17352 | 18285 | 18386 | 20351 | 21691 | 22406 | 24400 254.30 26560 | 25200 | 14300 | 2526 2234
Apr| 15552 | 1552 | 16244 | 18417 | 20042 | 19945 | 212.20 208.40 23190 | 19800 | 20700 | 2252 1181
May | 14384 | 13828 | 16072 | 17615 | 19112 | 19038 | 209.20 200.60 22880 | 19130 | 21940 | 2128 1862
Jun | 14121 | 14350 | 15775 | 17541 | 18458 | 18031 | 207.10 217.20 22740 | 20560 | 23000 | 2015 250.2
Jul| 1244 | 12753 | 13794 | 15163 | 16181 | 1503 185.20 197.10 18890 | 18080 | 21120 | 1864 242.0
Aug| 13223 | 13811 | 14952 | 16489 | 17156 | 16645 | 207.10 21860 21030 | 19580 | 21860 | 1799 2383
Sep| 15567 | 16461 | 16174 | 19358 | 19836 | 20248 | 25640 270.90 23940 | 22710 | 25650 | 2067 261.0
Oct | 15386 | 15248 | 16060 | 19326 | 19872 | 22216 | 26500 270.40 23800 | 22840 | 25730 | 2333 2505
Nov| 16971 | 1656 | 17901 | 20439 | 20909 | 25088 | 29390 205.80 25480 | 24570 | 27700 | 2522 232.8
Dec | 16667 | 16896 | 18099 | 21342 | 24101 | 27855 | 30573 306.00 26615 | 26580 | 28310 | 2786 -

o Automobile Sales in China for 2010.01-2022.11
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Fig. 1 Time Series Data of Monthly Automobile Sales in China
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Fig. 6 Summary of Holt-Winter's model
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Components of ETS(M,N,M) method
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Fig. 7 Components of ETS Method
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Forecasting Automobile Sales in China for 2023
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Fig. 13 Forecasting: Monthly Automobile Sales in China for 2023

Table 3 Evaluation of Forecasting Models

MAPE (%)
Model Training Test
Set Set Total
Using 1% order trend 7692 19719 | 9477
equation and S.I. ’ ) )
Using 2" order trend 7976 | 11.460° | 7897
equation and S.I. ) ’ ’
Using 3¢ order trend 6.441 20121 | 8471
equation and S.I. ) : :
Using 4" order trend 6.293 14057 | 7445
equation and S.I. ) ’ ’
Holt-Winters 5465 | 14438 | 679
exponential smoothing
SARIMA Model 5598 13.148 | 6.718"

(* is the minimum MAPE in each data set.)
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