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The time-series analysis of human rabies in China

REN Jiang-ping, CHEN Zhi-ping, SUN Ji-min, CHEN En-fu, SHI Xu-guang,
ZHANG Rong, LIU Ying, LING Feng

(Zhejiang Center for Disease Control and Prevention, Zhejiang 310051, China)

Abstract: In order to analyze the temporal distribution characteristics of human rabies in China and explore the incidence
forecasting, R3.3.2 software were used to establish the optimal ARIMA model of monthly incidences from 2004 to 2015 in Chi-
na. Then the monthly incidences from January to November 2016 were forecasted with the model and the prediction accuracy
was evaluated. The annual incidences of human rabies in China were decreasing tendency since 2007, and the monthly incidence
reached highly during August to October. The optimal model was ARIMA(2,1,1)(2,0,0),, and the mean absolute error
(MASE) was 0.755. The mean relative error was 15.61% when predicting the incidences from January to November 2016. In
conclusion, there exists seasonal variation for human rabies in China and ARIMA model can be applied for the short-term fore-
casting.
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Fig.1-A: temporal distribution graph; Fig.1-B: seasonality effect
graph; Fig.1-C:annual trend;Fig.1-D:residual distribution
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Fig.1 The seasonality decomposition diagram of monthly

rabies incidence time series of China
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partial autocorrelation function (PACF, right) of
the monthly rabies incidences in China (2004 —
2015)
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FRUELR standard error 0.096 0.098 0.031 0.080 0.086
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Tab.2 The predicted incidences of rabies in China, from Jan. to Nov., 2016

Ay S BRAE WMAE (95 % CI) 26 %6} 5% 2% AH X 152 22
Month actual value predicted value(95% CI) absolute error relative error
1 0.400 0.511(0.146~0.875) 0.111 0.276
2 0.335 0.355(0~0.795) 0.0199 0.059
3 0.233 0.378 (0~0.882) 0.145 0.625
4 0.211 0.309 (0~0.858) 0.098 0.465
) 0.473 0.391 (0~0.975) —0.082 —0.173
6 0.393 0.501(0~1.112) 0.108 0.274
7 0.429 0.498(0~1.132) 0.069 0.160
8 0.458 0.570 (0~1.222) 0.112 0.244
9 0.553 0.543 (0~1.211) —0.010 —0.018
10 0.560 0.537(0~1.217) —0.023 —0.041

11 0.378 0.521(0~1.212) 0.143 0.377
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