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Research on pertussis incidence prediction in Urumgqi based on ARIMA
and LSTM models
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Abstract: Objective To analyze the application of the ARIMA and LSTM models in predicting pertussis incidence in U-
rumgi, providing a basis for assessing the epidemic trend of pertussis. Methods Monthly reported incidence data of pertussis
in Urumgi from 2011 to 2021 were used to establish ARIMA and LSTM models. The incidence data from 2022 to 2023 were
utilized to validate the predictive performance of the two models. The models’ performance was evaluated using Root Mean
Square Error (RMSE) and Mean Absolute Error (MAE), and the incidence of pertussis in 2024 was predicted. Results The
incidence of pertussis in Urumgi from 2011 to 2023 showed an upward trend with seasonal variations. Additionally, a high
incidence state of pertussis began in August 2023. Both the ARIMA and LSTM models demonstrated good fitting, although
there were discrepancies in their predictions for July to December 2023. The overall predictive performance of the LSTM
model (RMSE=32.34, MAE=11.41) was superior to that of the ARIMA model (RMSE=42.81, MAE=14.34). The LSTM model,
which showed better validation results, predicted a continued increase in pertussis incidence for 2024. Conclusion The
LSTM model provides a more accurate prediction of the pertussis incidence trend in Urumgi, offering valuable insights for
monitoring and controlling the epidemic of pertussis.
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Figure 1 Monthly observed cases of pertussis in Urumqi from

2011 to 2023
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Figure 2 Seasonal decomposition map of pertussis in Urumqi

from 2011 to 2022
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Table 1 Parameter estimation of candidate ARIMA models

AL Ljung—Box K

i AIC Bl 2 P
ARIMA(0,1,1)(0,1,1), 577.21 585.55 32.44 0.07
ARIMA(0,1,1)(1,1,1),, 578.52 589.64 33.36 0.04
ARIMA(0,1,2)(0,1,1), 576.78 587.90 25.46 0.23
ARIMA(0,1,2)(1,1,1);, 578.30 592.19 25.40 0.19
ARIMA(1,1,1)(0,1,1),, 576.74 587.85 25.69 0.22
ARIMA(1,1,1)(1,1,1), 578.16 592.05 25.12 0.20
ARIMA(1,1,2)(0,1,1),, 577.73 591.63 25.93 0.17
ARIMA(1,1,2)(1,1,1)y, 577.46 594.14 20.79 0.35
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Figure 4 Comparison of fitting results between ARIMA and LSTM

model
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