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Abstract

To assess the impact of emergency events on the trend of China’s railway passenger volume, this
paper proposes a targeted design of dummy variables for the intervention impact sequence based
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on impulse functions or step functions, after identifying outliers in the time series and selecting
the optimal ARIMA model. The study determines the transfer function of the intervention process
and combines it with the optimal ARIMA model to establish an intervention prediction model. Us-
ing monthly series data of national railway passenger volume from January 2015 to December
2021, the research finds that the impact of the pandemic has resulted in outliers in the originally
periodic and growing passenger flow sequence, and the intervention still has an effect on subse-
quent periods. The intervention analysis model demonstrates a good degree of fit, with predic-
tions aligning with actual trends. The root mean square error (RMAE) of the model is 2856.15949,
indicating a high overall accuracy.
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Figure 1. Time series chart of railway passenger volume from January 2015 to December 2021
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Figure 2. ARIMA ((l 2), 0)>< (0.1, 1)12 model prediction and fitting chart
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Table 2. Impact degree table of the pandemic
F* 2. BREFENFWEER

t z, t z, t Z,

69 ~5258.4242 77 ~7246.5107
62 ~21487.1357 70 ~6056.7759 78 ~5606.9468
63 ~19561.3673 71 -6432.4511 79 ~23150.6459
64 ~15087.9374 72 ~13130.9031 80 ~8894.7581
65 ~14102.51 73 ~16536.7957 81 -8871.1528
66 ~14475.1144 74 ~5693.8737 82 ~14360.2018
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Table 3. Parameter significance test for the ARIMA(8,2,1)><(1,1,0)12 model
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64 ~15087.9374 72 ~13130.9031 80 -8894.7581
65 ~14102.51 73 ~16536.7957 81 -8871.1528
66 ~14475.1144 74 ~5693.8737 82 ~14360.2018
67 ~12509.1397 75 ~3960.8446 83 ~11871.9902
68 ~6882.182 76 ~2498.8559
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Figure3. Fitting effect chart of the intervention analysis model
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