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A Comparative Study on the Performance of SARIMA and SARFIMA

Models in Predicting the Epidemic Trend of Tuberculosis in China
Qing Siyu, Liang Ziyue, Xi Yue, et al (Department of Epidemiology and Health Statistics, School of Public Health, Henan
Medical University , Xinxiang 453000)

[Abstract]  Objective To systematically compare the predictive performance of the seasonal autoregressive
fractionally integrated moving average (SARFIMA) model and the seasonal autoregressive integrated moving average
(SARIMA ) model for tuberculosis (TB) epidemic trends in China, and to forecast TB incidence from 2023 to 2030 based on
the optimal model. Methods Monthly TB incidence data from January 2004 to October 2023 were collected. Joinpoint
regression with average annual percentage change (AAPC) was used to analyze long-term trends and seasonal patterns. The
dataset from January 2004 to October 2022 was designated as the training set, and November 2022 to October 2023 as the test
set. Model parameters were optimized using the Akaike information criterion (AIC) and Bayesian information criterion (BIC).
Performance was evaluated using five metrics: mean absolute error (MAE) , mean absolute percentage error (MAPE) , root
mean square error (RMSE) , and others. Results TB incidence showed a significant declining trend (AAPC,y,, ,,,=—3. 48,
95%CI: -4.39 to -2.77) , with seasonal peaks in March (seasonal index: 1.16) and troughs in February (0.84). The
SARFIMA (0, 0.49,1)(2,0. 44,2) ,, model outperformed SARIMA (0, 1,1)(2,1,2), across all metrics, with lower MAE
(0.53 vs. 0.92) , MAPE (0. 16 vs. 0.28) , and RMSE (0. 90 vs. 1. 12). Residual tests confirmed white noise for SARFIMA
(Ljung-Box 0=0.31,P > 0.05). The projected annual TB incidence rate for 2023 to 2030 is 4. 48 per 100000 (95%CI: 1. 95
to 7.01). Conclusion By leveraging fractional differencing to capture long-memory characteristics, the SARFIMA model
achieved superior accuracy over SARIMA in predicting TB trends. Integrating SARFIMA into TB surveillance systems is
recommended to dynamically optimize prevention strategies and advance progress toward the 2030 TB elimination target.

[Key words] Tuberculosis; SARFIMA model; SARIMA model; Forecast; Time series analysis
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