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Application of ARIMA model based on paired test in the prediction of hepatitis A incidence
in China
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[Abstract] Objective: To explore the application of autoregressive integrated moving average (ARIMA) model based on paired
test in predicting the incidence of hepatitis A in China, and put forward a new idea and method for evaluating the prediction effect
of time series model. Methods: An ARIMA model was established for the monthly incidence of hepatitis A infectious diseases in
China from January 2004 to December 2021, and the monthly incidence of hepatitis A infectious diseases from January to August
2022 was predicted. The prediction effect of the model was evaluated by paired t-test and error analysis. Results: The results of
paired i-test showed that there was no significant difference between the monthly incidence of hepatitis A predicted by ARIMA (1, 1,
0) (0, 1, 1), model and the actual monthly incidence of hepatitis A (P > 0.05) , indicating that the model had good prediction
ability, and the mean relative error and standard deviation of the prediction results were 3.86% and 3.25%. Conclusion: ARIMA
product season model can accurately predict the incidence trend of hepatitis A in China. The paired test provides an objective basis
for evaluating the prediction effect of time series model, and solves the problem of evaluating the prediction effect of time series
model well.
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Figure 1 Time series of incidence of hepatitis A in China
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Figure 2 Seasonal factors of incidence of hepatitis A
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Table 1 Statistics of parameter estimation test and fitting results of ARIMA(1,1,0)(0,1,1),, model

Variable ARCD) SMAC(12) Constant Box’s () test statistic R BIC
Coefficient -0.284 0.799 <0.001 - 0.891 12.936
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Figure 5 Model fitting of ARIMA(1,1,0)(0,1, 1),
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Table 2 Prediction results of ARIMA(1,1,0)(0,1,1),, model

Month Relative error
Variable Mean relative error
1 2 3 4 5 6 7 8 standard deviation
Actual value 956 830 1050 896 960 1038 1069 1116 - -
Predictive value 934 846 1125 988 993 1029 1108 1102 - -
Difference =22 16 75 92 33 -9 39 -14 - -
Relative error(%) 230 1.93 7.14 10.27 3.44 0.87 3.65 1.25 3.86 3.25
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