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Research on forecast of monthly sales volume of new-energy
vehicles based on PCA-GRNN model

XIE Pingping

( College of Intelligent Manufacturing Engineering s Liming Vocational University s Quanzhou 362000, China )

Abstract: To forecast the monthly sales of new-energy vehicles, a prediction model based on the principal
component analysis with generalized regression neural network (PCA-GRNN) was proposed. Firstly, six indi-
cators were selected as the influencing factors of monthly sales of new-energy vehicles, such as the monthly
load of power batteries, charging infrastructure, the average price of battery-grade lithium carbonate, trans-
portation and communication consumer price index, national urban survey unemployment rate, and industrial
producer ex-factory price index of the automobile manufacturing industry. Secondly, two principal components
representing most of the information of six influencing factors were obtained by PCA, and a GRNN model was
constructed using the GRNN neurnal network function of the Matlab neural network toolbox. Finally, the
statistical data of 27 months from 2020 to 2022 were input into PCA-GRNN, PCA-BP (principal component
analysis-back propagation) and PCA- Elman models for forecasting, respectively. The results show that the
mean relative error of the PCA-GRNN prediction model of monthly new - energy vehicle sales (4.00%) was
lower than that of the PCA-BP and PCA-Elman models (4.77% and 4.29% , respectively). Therefore, the
PCA-GRNN model is practicability in predicting new-energy vehicle sales.
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S BT RE IRV R 0 I R AR SOR S SCHRC11-13 ] (Y BIF 53 245 S 35k B 3 g vl 0y 26 7
i X1(GW « h) R LRI X2 (7 &) i iR 227 X0 ks X 3 (J778/0) 3838 Fll 15 28 8 RH
TR X4 CEAERI A =100) 4 FE M A Rk 3 X5 (V) Rl kTl A= 7= 35 H T ik 48 41
X6 (AR H =100) 55 6 A5 0 15 o b4 58 A8 IR 7 2E 0 BE BT i Y O ) TUiAR 784 1 [ 148 4%
ARG By Bl D3R 1. 3R 1 B R VR T K GE 1 R L R G Tl gy DR 25 8 FE TR

1 MMAAETAE R EHE RO ETERR M

0 LA Oy X1 X2 X3 X4 X5 X6 Y
2020 4E 1 A 2.32 53.1 5.10 100.9 5.3 99.3 4.4
2020 4F 2 H 0.60 53.1 5.00 98.4 6.2 99.5 1.3
2020 4% 3 H 2.77 54.2 5.12 96.2 5.9 99.5 5.3
2020 4E 4 H 3.59 54.7 4.79 95.1 6.0 99.4 7.2
2020 4F 5 A 3.51 55.1 4.54 94.9 5.9 99.4 8.2
2020 4 6 H 4.70 55.8 4.41 95.4 5.7 99.6 10.4
2020 4F 7 5.02 56.6 4.48 95.6 5.7 99.6 9.8
2020 4 8 H 5.13 59.2 4.50 96.1 5.6 99.7 10.9
2020 4E 9 A 6.58 60.6 4.40 96.4 5.4 99.7 13.8
2020 4F 10 5.87 66.7 4.41 96.1 5.3 99.7 16.0
2020 4F 11 A 10.61 69.5 4.48 96.1 5.2 99.6 20.0
2020 4F 12 A 12.90 80.7 5.44 96.9 5.2 99.6 24.8
2021 1 H 8.66 81.1 7.21 95.4 5.4 99.4 19.3
2021 4E 2 A 5.58 83.7 8.16 98.1 5.5 99.1 11.0
2021 4F 3 A 9.00 85.1 9.00 102.7 5.3 99.2 22.6
2021 44 H 8.39 86.8 9.00 104.9 5.1 99.2 20.6
2021 4E 5 A 9.76 88.4 9.08 105.5 5.0 99.3 21.7
2021 4F 6 A 11.10 92.3 9.04 105.8 5.0 99.6 25.6
2021 4E 7 A 11.29 95.0 9.16 106.9 5.1 99.5 27.1
2021 4E 8 A 12.60 98.5 12.04 105.9 5.1 99.7 32.1
2021 4£ 9 A 15.69 104.4 17.42 105.8 4.9 99.8 35.7
2021 4£ 10 A 15.40 106.2 18.83 107.0 4.9 99.9 38.3
2021 4F 11 A 20.80 109.2 20.31 107.6 5.0 100.2 45.0
2021 4£ 12 A 26.20 114.7 28.11 105.0 5.1 100.3 53.1
2022 4F 1 H 16.20 117.8 38.10 105.2 5.3 100.4 43.1
2022 % 2 H 13.68 121.3 45.85 105.5 5.5 100.7 33.0
2022 4F 3 A 21.40 123.2 48.50 105.8 5.8 100.7 48.4
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2.2 EWEFHERS ST
K1 SPSS B F X} [H 4 b #E 47 3 Lo 230 M Heo i B Z AL N A0 58 R UE L KMO Al
Bartlett’s BRI AL 6 | 805 22 9 il .
DA AH G R B . 2 2 S48 AE TR 7% 4 5 20 32 ) TR B AF S M R e ol 3 b O A G R 8ml
A AN DR 22 18] A9 AR OGP i, DR b o M) P 32 B 23 0 A 0 Xk 2R A I8 A4 A T o 45 52 il TR [ ) A 5%
P Ll FTI0 A R ) i A
x2 EFRMEXMEER

AH K X1 X2 X3 X4 X5 X6
X1 1.000 0.880 0.690 0.696 —0.713 0.672
X2 0.880 1.000 0.829 0.840 —0.697 0.631
X3 0.690 0.829 1.000 0.622 —0.298 0.850
X4 0.696 0.840 0.622 1.000 —0.719 0.402
X5 —0.713 —0.697 —0.298 —0.719 1.000 —0.207
X6 0.672 0.631 0.850 0.402 —0.207 1.000

2) KMO Al Bartlett’s BRIE K30, 2550, KMO K560 B9 45 5 8 0,685, 3% & B BT 26 N 738 H T 3 Ak
G338 s Bartlett”s BRIE R B 19 B FPESE SR N p =0 ONTF 0.001) %45 Rk — B XUk N &M T £
D T

DT ETT MR, 22 3 NBBE IR A B R W N T Ry 2@ R, thk 3 I, sy 1M
B 2 BT 22 MR B R R IT Ol 89.62500 (s 1 WU 2 MR B R 71,6150, M 4r 2 M7 Z M AN
18.011 %) » X WA 46L& 1 6 A5 e 7 9 K88 4015 8. T LAAE S F2 1043 40 BT 1) 2% 1.

x3 EAFRFENERE

o A B AR fE S RIIE TN

it BRE/ Y B/ % it SR/ BN/ %
1 4.297 71.615 71.615 4.297 71.615 71.615
2 1.081 18.011 89.625 1.081 18.011 89.625
3 0.353 5.881 95.506
4 0.140 2.328 97.834
5 0.106 1.770 99.604
6 0.024 0.396 100.000
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R4 IFHERN 2022 F 1—3 AFEFEREHEENTNER
T PCA-GRNN PCA-BP PCA-Elman
UL WOMAE/ J7 % MR 22/ % BNE /DT AR 2/ % TONE /TR AR 22/ Y%
2022 4F 1 A 43.1 44.99 4.38 40.64 5.71 45.10 4.64
2022 4E 2 H 33.0 34.52 4.60 34.68 5.10 34.59 4.81
2022 4E 3 H 48.4 49.87 3.03 50.09 3.50 46.74 3.42
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