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Abstract

In this study, we selected the monthly data of national express delivery business revenue from
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January 2008 to November 2023 as a sample, used the time series test method to analyse its cor-
relation, and then built an ARIMA multiplication model based on the data characteristics to fit this
time series. Then, we use the fitted model to predict the national express business revenue in
March and April 2022, by analysing the difference between the predicted value and the real value
of the national express business revenue in March 2022 and April 2022, we conclude that emer-
gencies have a short-term negative impact on China’s express industry. Secondly, we use the data
from 2008~2019 to forecast the national express business revenue in 2020 and analyse the dif-
ference between the forecast value and the actual value to judge the impact of the unexpected
events on the national express business revenue in early 2020. Finally, we use the data from
2008~2022 to make a forecast for 2023, and compare the difference between the actual value and
the forecast value, we find that the express delivery revenue quickly returns to the previous level
and grows. This is of some significance to the e-commerce express industry in the event of force
majeure factors caused by the business impact, how to resist the short-term negative impact while
also taking into account the future long-term development.
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Figure 1. Monthly data time series of national express business revenue
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Figure 2. Monthly data time-series of the sequence plot of the sequence of total
national express business revenues after 1st order 12-step
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Table 1. ADF test
52 1. ADF 138

2 Lag=1 Lag=2 Lag=3 Kb 4t 5
No drift no trend 0.01 0.01 0.01 PR
With drift no trend 0.01 0.01 0.01 Pz
With drift and trend 0.01 0.01 0.01 Pz

Table 2. Results of the pure randomness test
= 2. BB R INER

p-Value
df=6 6.09E — 06
df =12 9.54E - 08
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Figure 3. Sequence autocorrelation diagram

B 3. FyIEHExE

DOI: 10.12677/ecl.2024.131056 469

ESREaia


https://doi.org/10.12677/ecl.2024.131056

kA

Series y1

0.2

0.1

Partial ACF
0.1 0.0
|

02 -

-0.3
1

-0.4
|

0.0 0.5 1.0 1.5 2.0 25 3.0
Lag

Figure 4. Sequence biased autocorrelation plot

4. FIRBHEXE

3.2.2. EAMGiK

T LU EFRATTEIEH E ) ARMA(L,0)if /& ARMA(2,0) KRBT A S, BT LAIRATTHEHE M AR
B ) AIC 15 BAENI DL BIC 15 BAENISKAA E B4, | RSB 1) AIC {EAT BIC i 40 R 3 3 B
N, IR EEARFER py q M N AIC fE, LA AIC /N py q M. Zidtbi, Mp=2Hqg=1
W, AICE#/N. 4 Eik$E ARIMA(0,1,1) (2,1,0)1, FEEH AL & L FF 511[3].

Table 3. Comparison table of model results

3. REVERIEER

AIC BIC
ARIMA(0,1,1) (1,1,0)12 1578.772 1590.997
ARIMA(0,1,1) (2,1,0)12 1583.368 1592.536

3.3. =KL
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Figure 5. Significance test of the fitted model of national express business revenue series
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Figure 6. Predictive effectiveness of the fitted model
6. BAEREMTUNBRE
HR, HEIAREA ARIMA(O,1,1) (2,1,0), %F 2022 4F 3 H 2 J& IA FBERGEEAT T, Tt i) %
P 4 Frs.

Table 4. Data predicted with the fitted model
= 4. BUARETUN K

Point Forecast Lo 80 Hi 80 Lo 95 Hi 95
Mar-22 902.4128 856.8680 947.9576 832.7581 972.0676
Apr-22 941.0661 893.8741 988.2581 868.8922 1013.2400
May-22 980.9871 932.2035 1029.7707 906.3790 1055.5952
Jun-22 908.7474 858.4225 959.0723 831.7821 985.7127
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Jul-22 918.7738 866.9534 970.5942 839.5214 998.0262
Aug-22 990.6726 937.3987 1043.9465 909.1972 1072.1480
Sep-22 983.4988 928.8100 1038.1876 899.8595 1067.1381
Oct-22 1139.0330 1082.9650 1195.1010 1053.2844 1224.7816
Nov-22 1039.9284 082.5143 1097.3425 952.1211 1127.7356
Dec-22 959.0218 900.2925 1017.7511 869.2031 1048.8405
Jan-23 712.4555 652.4398 772.4712 620.6694 804.2416
Feb-23 945.1658 883.8907 1006.4410 851.4536 1038.8781

MR ZAE ARG 2022 4F 3 H~2022 4F 4 PR SN AT I, KA ARIMA BRI FtiE 1
RS2 TR FAF s PO SN P S B AE,  FINME 5 S PR 2 22 B0 52 TR A 31 P AR S s 1
AR [A]. B HTIX B, TTLAE B 2022 4 3 H A 2022 45 4 H Bl 55 U\ B S 5 T
ERZE R AR 5), R 2022 48 3 H RS A Pl 55U B T sy, JUHRTE 2022
T4 A SNBSS R AE T BB, xR g b AR LR

Table 5. Comparison of the results of the model predictions with the true values for 2022
2 5.2022 FREBTNER S AL EX LR R

THIE Lo95 Hi95 S 1Y FAAR 2
Mar-2022 902.41 832.76 972.07 818.5 83.91 9.30%
Apr-2022 941.07 868.89 1013.24 740.5 200.57 21.31%

Btz 4, FRATH 2008 £:~2019 4 RYEEE KA T 2020 AR AR BRI 2L TAE S50k 4 [ il
SN BIREME, SRS LT URRH A A S B A A P R AT L i A A A AN AL 2 ik R 35 6 72 2020 4F4:
] B3t b S5 YN B S SR AN T 2 18] ) LB DL R R ZE 0 W FTLAE 3, 2020 4 2 PRl 5518 52 1 97t
[ FEMAACR,  SEBME HTME D> 7 — e, CEmimtid 7 95% MBS XN . BRI 5H
TRIEFER N, ERIZXMEIIE AR NN, DU S IRRIRE T, FE3 T Rt J LA bl
FUYNISEBREATME Z AR, B T AL A 250, SEPrEXIE A 95% 1 EAF X R .

it BATRTCAHEI H, 2022 SE47] (1 5 A FA 0] s [ BRad b S5 W A2 i B FOR R 1, A A
DL, PRIENL S ZARRIKE, I H it T 2o sl 55 I R SR A S PR, W RERCC TR IS 2 A KR
BRI

Table 6. Comparison of the results of the model predictions with the real values for the year 2020

52 6. 2020 FERVERITINSE RS ESLEX LR E

e Lo 95 Hi 95 HEH ZE R R 22
Jan-20 47351 431.47 515.55 500.50 26.99 5.70%
Feb-20 730.95 687.77 774.12 364.40 -366.55 -50.15%
Mar-20 725.50 681.22 769.77 669.10 -56.40 ~1.77%
Apr-20 750.39 705.04 795.74 720.90 —29.49 -3.93%
May-20 773.86 727.46 820.26 771.90 -1.96 —0.25%
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Jun-20 739.99 692.56 787.42 797.00 57.01 7.70%
Jul-20 747.42 698.99 795.86 723.30 —24.12 —-3.23%
Aug-20 780.54 731.12 829.96 727.40 —-53.14 —6.81%
Sep-20 789.49 739.10 839.87 824.30 34.81 4.41%
Oct-20 925.11 873.78 976.44 811.00 -114.11 -12.33%
Nov-20 900.35 848.09 952.62 959.40 59.05 6.56%
Dec-20 877.30 807.15 947.45 926.20 48.90 5.57%

N T EIELL FAEAR, ARSCH 2008 4E~2022 AR RALTH 2023 4F 5 PRIEMV SN TRINE, PRk
FME 5B, MFe 7 AL H, 7F 2023 4F 1 A E 11 A JHE =4 A s E Pl 5 BN B sl
T FAE, HoR A o 1 PR WO I S S AE AR 2 LU TINE R, AR DA 55048 T DL H SRR T AR S o R
OS5 R AE AN, 7RI S BT AR 7 2R 1 75 SR Pl S5 N AN B S 3

Table 7. Comparison of the results of the model predictions with the real values for the year 2023

52 7.2023 FRERITINSE RS ESEX LR E

TiE Lo 95 Hi 95 HIE Z{H FARS IR

Jan-23 638.9774 560.571 717.3838 767.5 128.5226 20%
Feb-23 866.1874 784.1831 948.1916 849.7 -16.4874 —2%
Mar-23 835.946 750.4952 921.3967 972.4 136.454 16%
Apr-23 931.47 842.7065 1020.234 924.9 —6.57 -1%
May-23 1004.3094 912.3524 1096.266 982.3 —22.0094 —2%
Jun-23 926.2806 831.2374 1021.324 1046.2 119.9194 13%
Jul-23 920.8954 822.863 1018.928 952.4 31.5046 3%
Aug-23 984.373 883.44 1085.306 992.8 8.427 1%
Sep-23 966.1333 862.3807 1069.886 1057.4 91.2667 9%
Oct-23 1075.473 968.9754 1181.971 1098.3 22.827 2%
Nov-23 1058.4543 949.2808 1167.628 1241.4 182.9457 17%

4, 4Eig

A0 R 2008 4F 1 H~2023 47 11 H A ik 55 SN S BB 35T 40 4T, 52 T ARIMA(O,1,1)
(2,1,0)p A58, YA E 45 R BoR B LA RO BT, JFiE FZAALNT 2022 45 3 AT 4 H rtis
M SN BT T, 38 OME 5 SR A R L, TR 3 T A o) R Rt A7 Ml R A R e
Ko FRFRBIRZLEL FRFEH LFK A TEBORERE, AieRIT5t. fealfa i & E LIRS,
Pt 75 ERA LR R H, WINETE R G— AR,

[F, FRATHEL T 2022 FEA4IAN 2020 FH) R K F R A2 J5 4 E R SN ARy, Tifili e
RFAER PN SN TS KHAS . B0 2020 AR MY 55 USN PR S B AR R AR A e A T LB
i, 2020 =GRS AF xR b 55 1) £ T A A A T, FLUGE I 2023 AR M A USON 1 SE s e A T
BT LAE H, RAREAR P SN M E KR E, MUEE R, RIfEmT. FEATE
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