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Application of ARIMA model in predicting the incidence of tuberculosis in

Tianjin City based on Python language

ZHANG Xiao-hui, YAO Ting-ting, CHEN Yang , ZHANG Tian-tian, MA Jun (Department
of Health Statistics, School of Public Health , Tianjin Medical University, Tianjin 300041,
China)

[Abstract] Objective To evaluate feasibility of autoregressive integrated moving average (ARIMA) model in pre-
dicting the incidence of tuberculosis (TB). Methods Using statsmodels module-based Python language, incidence of
TB in Tianjin City from January 2004 to December 2015 was as training set, the optimal seasonal ARIMA (SARI-
MA) model was established, data from January to December 2016 were used to evaluate the efficacy of SARIMA
model, and monthly incidence of TB in Tianjin City from January 2017 to December 2019 was predicted. Results
Epidemiological results showed that monthly incidence of TB in Tianjin showed a overall downward trend from Janu-
ary 2004 to December 2015. There was a of peak disease incidence in 2005 — 2008, which dropped sharply after 2009
and then stabilized. From January 2017 to December 2019, monthly incidence of TB in Tianjin City declined steadily
compared with previous years. The established optimal model was SARIMA(1,1,1) X (3,1,1),,, residual BOX-
Ljung statistic of the model was P = 0. 493, which indicated that the residual was a white noise sequence and the
model fitted well. The actual value of predicted results was within 95% confidence interval of predicted value.
Conclusion SARIMA (1,1,1) X (3,1,1),, model can accurately predict the monthly incidence of tuberculosis in
Tianjin City.
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Figure 1 Time-series of monthly incidence of TB in Tianjin City from January 2004 to December 2015
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Figure 2 Time-series breakdown of monthly incidence of TB in Tianjin City from January 2004 to December 2015
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Figure 3 Timing sequence diagram of the difference and rolling mean and rolling standard
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1,11 .SARIMA(2,1,1) X (3,1,1),.SARIMAC(1, SARIMA(3,1,1) X (3,1,1)1, 110. 686 136. 563
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Table 2 Parameter estimation of SARIMA(1,1,1) X (3,1,

B L B 2 ar. LK HoAth 2 80 2 % 51 A SARIMA 1)1, model

(1,1, DX G, DA, 2, SR 2R SE ' P 95%CI
ar. L1 0.1020 0.168 0. 606 0.544 —0.288~0.432
ma. L1 —-0.7314 0.125 —5.037 <<0.001 —0.877~ —0.386
ar. S.L12 —1.1726  0.224 —5.243 <<0.001 —1.611~-0.734
ar. S. 1.24 —0.7837 0.143 —4.771 <0.001 —0.965~ —0. 403
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ma. S. .12 0.8310 0.285 2.352 0.019 0.112~1. 230
sigma?2 0.1128 0.016 6.891 <C0.001 0.081~0. 144
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Figure 6 Fitting result of monthly incidence of TB in Tianjin City from January 2004 to December 2015
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Figure 7 Prediction result of monthly incidence of TB in Tianjin City from January to December 2016
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Table 3 Comparison of actual incidence and predicted values
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Figure 8 Monthly incidence of TB in Tianjin City predicted by SARIMA from January 2017 to December 2019
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