F40% 1o N %o oaE B Vol. 40 No. 10
2023 4£ 10 H Journal of Highway and Transportation Research and Development Oct. 2023

doi: 10.3969/]. issn. 1002-0268. 2023. 10. 023

=T Gompertz #A Logistic 2B &= 2 Y
RERBE=HKEHTN

;o B &', KRE!'
(1. RERY FHSZ3A, KE 300072; 2. %ﬁjc% R G RS R A ST AL, R 300072)

HE. AR PEAE TR RAGEGETM, AL TH L H3E, @Bid ARMA AR 2 2021—2050 <4 4]
KREAY GDP R-TF#ATT M, KRG, 2 HELT Gompertz H A | Logistic BA! YA & Gompertz #= Logistic 2044 A 2§
FEAFTARAZTHATT PRAFTAM, £ Gompertz R P | RELBALREELBEXBAFZAFRLT HPIK3 £
BRAETARAEKTFE: 590 veh/F A, 440 veh/F A 315 veh/ T A, F3T Gompertz 4 8 Fm] 45 R 347 T %
W, HETAFTABRAEEHEALT 2020 F 24, MG, WS ERIE TR ZF, K Logistics B A ¥ 4 2002 F
FALMEEEFBIT HEE, MASBEETM2012—2028 2 XEBAETARESHEN KLY MEik— bk
%, A I Gompertz F= Logistic AR I 506 B TAEHRA KB AL TARA TR LB 5 IGEREH
RN Gompertz F# Logistic SRR S EMN L REGHEEZSH, KBAF FTARAE T REERKNEA
2012—2028 -], AR AW, B KRBAETFTHHLETERM, 125 2020 F a3 AR EHa, kA% L
FHRE 2021 F, A TEHEZARBAETARTZTHRRILZEK, 2050 5414 5] 404. 91 veh/ A, T 2060 4
REAF T ARK iAo T,

KB AFETA,; THRM; Gompertz A ; Logistic BA ; AETFARAE

FESES: U471.2 CERFRIRAG: A XEHS: 1002-0268 (2023) 10-0201-07

Medium and Long Term Prediction on Vehicle Ownership Based on
Combined Model of Gompertz and Logistic

GUO Yan ', CUI Bin', ZHANG Xiao-jun'
(1. College of Management and Economics, Tianjin University, Tianjin 300072, China;
2. China Automotive Policy Development and Research Center, Tianjin University, Tianjin 300072, China)

Abstract: In order to explore the medium and long term operation expectation of China’s auto market in the
future, firstly based on historical data, the GDP per capita level of China from 2021 to 2050 is forecasted by
ARMA model. Then, Gompertz model, Logistic model and the combined model of Gompertz and Logistic are
established to forecast the vehicles per thousand people in China in the medium and long term. In Gompertz
model, according to the development experience of various countries and the reality of China, the numbers of
vehicles per thousand people are set in 3 kinds of scenarios: 590 veh/thousand, 440 veh/thousand,
315 veh/thousand, the sensitivity analysis of Gompertz model is carried out, and the turning point of vehicles
per thousand people is determined to be around 2020. Then, in order to correct the difference of data
caliber, 2002 is set as the structural mutation point in the Logistics model and passes Zou test. The fitting
curve shows that the period from 2012 to 2028 is the period of rapid growth of the vehicles per thousand

people in China. With further examination, it is found that the comparison and combination of Gompertz and
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Logistic models are helpful to accurately identify the rapid development period and the slow down inflection

point of the vehicles per thousand people in China. The curve of Gomperiz and Logistic combined model is s-

shaped, and the rapid growth stage of China’s vehicle ownership is from 2012 to 2028 period. The result

shows that the current auto market in China is still in the period of popularization, but due to the Covid-19

pandemic began in 2020, the inflection point of the slowdown is delayed to 2021, the largest increase in the

number of vehicles per thousand people in China will be achieved in that year, and it will reach 404. 91 veh/

thousand by 2050 and eventually reach the saturation level of vehicles per thousand people by 2060.

Key words; automotive engineering; market forecast; Gompertz model; Logistic model; vehicles per

thousand people
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Tab.1 Prediction of GDP per capita in China

EH A GDP BUE/JT || Ay A3 GDP B/ T
2021 85 288. 901 2036 177 568. 569
2022 91 929. 136 2037 182 151.262
2023 99 484. 608 2038 186 608. 455
2024 106 272. 687 2039 191 094. 388
2025 112 733. 003 2040 195 161. 181
2026 119 859. 298 2041 199 004. 688
2027 126 478. 466 2042 202 876. 172
2028 132 532. 048 2043 206 440. 154
2029 139 013. 698 2044 209 738. 259
2030 145 224.578 2045 213 041. 194
2031 150 801. 960 2046 216 128.019
2032 156 587. 064 2047 218 939.779
2033 162 273. 397 2048 221 722.579
2034 167 359. 651 2049 224 359.771
2035 172 466.757 2050 226 736. 633
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Fig.1 Comparison of growth trends of vehicles per

thousand people in China, Japan and Korea
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Tab. 2 Fitting result of Gompertz model
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Fig.2 Variation trend of vehicles per thousand

people and GDP per capita
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Fig. 4 Prediction on China’s vehicles per thousand
people at different saturation levels
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Fig. 5 Comparison of predicted and actual data of vehicles

per thousand people without dummy variables
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Tab.3 Prediction on vehicles per thousand people by

combined model with Gompertz and Logistic

RET NMAAE - HAE/ KT NRA BEHAE/
A A
(veh - A1) (veh - TA ™)

2021 230. 67 2036 386.77
2022 249. 49 2037 389. 68
2023 268. 42 2038 392.19
2024 285. 04 2039 394.38
2025 299.99 2040 396. 21
2026 314.24 2041 397.76
2027 326. 64 2042 399. 14
2028 337.31 2043 400. 28
2029 347.10 2044 401.26
2030 355.59 2045 402. 13
2031 362. 74 2046 402. 86
2032 360. 11 2047 403. 48
2033 374. 64 2048 404. 04
2034 379.24 2049 404. 51
2035 383.27 2050 404.91
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