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Abstract

Against the backdrop of globalization and the expansion of international trade, the global position
of the air cargo market is crucial, and demand forecasting is of great significance for enterprises’
strategic planning. However, traditional forecasting methods are difficult to adapt to market changes.
This paper conducts demand forecasting for the air cargo market based on the ARIMA model. Firstly,
it proposes the adoption of this model and elaborates on the modeling principles and implementa-
tion procedures. The data is collected from authoritative channels and preprocessed. During the
model construction process, after undergoing tests such as stationarity, white noise, and zero-mean
tests, the model is ordered, parameters are estimated, and optimized to form a forecasting model.
According to the output results of the model, if the demand grows, the transportation capacity can
be increased or the flight routes can be optimized; if the demand declines, the operation strategy
should be adjusted. Empirical research and data simulation show that the ARIMA model has ad-
vantages in terms of accuracy and stability in air cargo demand forecasting. This model is based on
the relevant data from 2010 to 2024, incorporates historical trends and periodic characteristics,
and combines with the exponential smoothing model. Although it is necessary to conduct a compre-
hensive analysis considering multiple factors such as economic and political factors, it still has im-
portant reference value for the market planning and operation decision-making of air cargo enter-
prises.
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Figure 1. Technology road map
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Table 1. Data collection form

1 BURWER

P i 22 ERAEMEE  BRWUSRCHE Bl HURRER St 8
(Jifee) A(JiTEIN) (3&TT/Hi) (9) (7
2010 9.35 39..80 1.25 80.25 553.2 1129.0
2011 9.26 48.79 1.46 107.02 598 1157.8
2012 9.15 53.86 1.65 112.00 660.3 1199.4
2013 9.53 59.30 1.83 108.70 731.5 1258.8
2014 9.51 64.36 2.02 70.00 793.3 1356.1
2015 8.49 68.89 2.20 54.50 856.6 1409.4
2016 9.41 74.64 2.38 43.74 923.8 1510.4
2017 9.49 83.20 2.60 50.79 1024.9 1617.7
2018 9.36 91.93 2.82 67.33 1108.8 1674.0
2019 9.33 98.65 3.07 64.16 1166.0 1710.0
2020 6..49 101.36 3.22 44.00 904.9 1607.5
2021 6.62 114.92 3.51 70.94 977.7 1782.8
2022 4.35 120.47 3.69 104.20 715.2 1453.1
2023 8.12 126.06 3.92 82.64 1170.8 1683.3
2024 8.90 134.91 4.13 4.7 1240.0 2006.2
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Figure 2. Aircraft daily utilization rate chart
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Table 2. Principal component variance explanation rate

® 2 ERDFHEMRE

ik LGRS OR(E FEHCPTTMEN

it Ti =K% FR% ait T Z % 2%
1 3.937 65.611 65.611 3.937 65.611 65.611
2 1.384 23.069 88.680 1.384 23.069 88.680
3 0.624 10.404 99.085
4 0.037 0.619 99.703
5 0.018 0.294 99.997
6 0.000 0.003 100.000
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Table 3. Model parameter estimation results

3. RESHMHIHER

ZH A FrifE i t1H p1E
a (/KF) 0.832 0.112 7.43 <0.001
B (Ea) 0.205 0.056 3.66 0.002
y (FT) 0.318 0.089 3.57 0.003

1 3 AT RIDULIIEL (SR ) S B (RE£R): WAk 2R FE B, NAE 2020 SR (s B i 8, AL

L Er it SE2Y pak S

Table 4. Model fitting results
A BEHIAHR

VY2 H o3 hr
MES e e mE B
itE 10 25 50 75 90 95
P&
Ry 14395 19216 -36.253 —0.160 -36.253 -36.253 —36.253 6772 0160 0160 —0.160
RJ” 083 0188 0619 0949 0619 0619 0619 0941 0949 0949  0.949
RMSE 0362 0221 0226 0617 0226 0226 0226 0243 0617 0617 0617
MAPE 106.221 81.099 56.587 199.808 56.587 56.587 56.587 62.268 199.808 199.808 199.808
Max APE 842.131 742.482 387.446 1698.939 387.446 387.446 387.446 440.009 1698.939 1698.939 1698.939
MAE 0296 0149 0208 0468 0208 0208 0208 0211 0468 0468  0.468
Max AE 0720 0587 0315 1394 0315 0315 0315 0452 1394  1.394 1.394
E&R 3 B B 3 3 B B B B
pic | 2076 1120 -2790 -0785 -2790 -2790 -2790 -2653 -0.785 -0.785 -0.785
N S B 1
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Figure 3. Exponential smoothing model prediction fitting effect diagram
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7 WIER, R WTCiEIELE . ket 45 R B p-value 79 0.0000, REIFEARMERE 7 T%, N
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Figure 4. Comparison chart of prediction results between Arima model and exponential smoothing model
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