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Abstract

Civil aviation passenger traffic is not only the basis for the transportation sector to determine the
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reasonable scale of transportation facilities, but also a prerequisite to ensure the efficient use of
airport facilities. Therefore, it is particularly important to make scientific forecasts of civil avia-
tion passenger traffic after the epidemic. Based on the SARIMA(1,1,1) x (0,1,1)12 model, this paper
uses intervention analysis to quantitatively measure the impact of the new epidemic on China’s
civil aviation passenger traffic, and then forecast the post-epidemic civil aviation passenger traffic,
in order to address the gap that the current passenger traffic forecast does not quantitatively take
into account the impact of the new epidemic. The results show that the intervention SARIMA mod-
el is effective in predicting passenger traffic in China after the epidemic. The results show that
compared with the single SARIMA model, the intervention SARIMA model performs well in the
short-term prediction of civil aviation passenger traffic after the epidemic, and the intervention
analysis method can be similarly used to take into account the economic situation, policy changes,
airline strategies and other events in order to analyze and predict the changes in civil aviation
passenger traffic more comprehensively.
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Figure 1. Time series of monthly data of civil aviation passenger traffic from January 2007 to
December 2021
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Figure 2. Autocorrelogram of the original civil aviation passenger volume series
2. ERAMEEEFTIHBEHEXE

DOI: 10.12677/sa.2023.124105 1023 gt FE 5N


https://doi.org/10.12677/sa.2023.124105

R

Civil aviation passenger traffic first-order difference series Autocorrelation of Air passenger volume
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Figure 3. Timing diagram and autocorrelation diagram of first-order difference sequence (left is the timing diagram, right is
the autocorrelation diagram)
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First-order 12-step differential passenger traffic series data Autocorrelation of Air passenger volume
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Figure 4. Timing and autocorrelation diagrams of a first-order 12-step difference sequence (left is the timing diagram, right
is the autocorrelation diagram)
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Table 1. ADF test results for the 1st order 12-step difference series
=1 —M 12 BESFIE ADF HIELER

e il SEIRFHH RIS GirE PfH
0 X =6 -19.274 <0.0001
A — 1 X =X, +6 -15.388 <0.0001
2 X =X, + D%, +6 -10.581 <0.0001
0 X =D, +¢ -19.205 <0.0001
FR 1 X =D, +D X, +6 -15.332 <0.0001
2 X =Dy + DX+ DX, +6 -10.544 <0.0001
0 X, =c+ft+e —19.146 <0.0001
HKAI= 1 X =< +Bt+ D%, +4 -15.303 <0.0001
2 X = +ft+ DX+ DX, +4 -10.540 <0.0001

e 1 AR, SRA AR o LA I SE iR P EA/N T 0.05, £ER KTy 0.05 FITEAL R,
B JE R, AT A E 7 A4l — B 12 2 20 e Al R A1 PRk .
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Table 2. Results of the pure randomness test for the LB statistic of the first-order 12-step difference series
F 2. —k 12 SESFYIN LB Gt =4I R RER

SEIRBHL LB gt EME P
2 42.351478 1.567118 x 10™"
4 88.179154 1.110630 x 107
6 103.340766 5.389865 x 1071
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Figure 5. Autocorrelation and partial autocorrelation plots of first-order 12-step difference series (left autocorrelation plot,
right partial autocorrelation plot)
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Table 3. BIC values of the four models
= 3. O/ MEEIE BIC &

BARER BIC &
ARIMA(0,1,1) x (0,1,1), 1654.2714
ARIMA(1,1,1) x (0,1,1), 1633.5831
ARIMA(L,1,1) x (1,1,1);, 1635.5814
ARIMA(0,1,1) x (1,1,1);, 1656.2316

Wi 3 Al A, ARIMA(L,1,1) x (0,1,1)y, ERT BIC 15 B BN, 2P0 AR Ak S e e A 7L
B, R 30Kz H ARIMA(LL,1) x (0,1,1) A R IF S 4fli i B8 5 Tl .
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Table 4. Parameter estimation and significance test results of ARIMA(1,1,1) x (0,1,1),, model
= 4. ARIMA(1,1,1) x (0,1,1), REV S HH T R EE M ER

ZH SHE t ST RRE P1H
6, 0.005 ~42.352 <0.001
? -0.005 42575 <0.001
6, 0.9927 4.43 0.046
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~1-0.005B
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(1— 0.9927B"% )g‘, Var (&) =1908.8483 (1)

Table 5. Significance test results of ARIMA(1,1,1) x (0,1,1);, model
% 5. ARIMA(L,1,1) x (0,1,1)1, BRI R E MR LER

SEIRBHL LB giit & P&
6 4.4927 0.6103
12 12.7396 0.3883
18 17.2824 0.5037
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Table 6. Forecast values and forecast intervals for January~May 2020 in the absence of an outbreak
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R A TR X R (B AR KA 95%)
20204 1 A 4958.21 [4698.2039, 5218.2170]
2020 42 A 5033.60 [4765.5411, 5301.6615]
2020 43 1 5091.24 [4816.8461, 5365.6454]
2020 /£ 4 A 5047.39 [4766.8406, 5327.9399]
2020 425 1 5139.11 [4852.5450, 5425.8775]
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Figure 6. Fitting and forecasting effect of the series of civil aviation passenger traffic in China
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Table 7. Results of the pure randomness test for the LB statistic of the intervention impact series
%= 7. T uFSIE LB St 24 MRS R

SEIRBHL LB Gt EME P&
1 4.385508 0.036246
2 5.143568 0.076399
3 5.409479 0.144154
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Figure 7. Trends in the impact of new crown epidemic interventions
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Table 8. Parameter estimation and significance test results of the intervention model
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Table 9. Significance test results of the intervention model
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Table 10. Predicted values and prediction intervals for the impact trend of the intervention impact process model for Nov~Dec
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Table 11. Comparison of predictive values of ARIMA multiplicative models before and after the intervention
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