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Application of ARIMA model in the prediction of viral hepatitis in Shenzhen city
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Abstract: Objective  To explore the feasibility of integrated autoregressive moving average (ARIMA ) model in the
prediction of the prevalence of viral hepatitis and to provide scientific basis for the control and prevention of viral hepatitis.
Methods The ARIMA model was developed based on monthly incidence of viral hepatitis in Shenzhen during 2004-2013
with SAS 9.2 software and it was used to predict the monthly incidence of viral hepatitis in 2014.The mean square error ,mean
absolute error and mean absolute percentage error of the predicted value and the actual value were measured to evaluatthe
model effect then a fitting model was chosen to predict the monthly incidence of viral hepatitis in 2015.Results  The ARIMA
model ( (12),1,1) was established finally and the residual sequence was a white noise sequence. Mean square error of the
predicted value and the actual value was 1.742, mean absolute error was 1.159 and mean absolute percentage error was 0.092.
The incidence of viral hepatitis maintained the upward trend since 2011. Conclusions The change of time series of the
prevalence of viral hepatitis can be simulated with ARIMA model, which can provide evidence for the prediction of viral
hepatitis. The predicted values in 2015 suggested that the prevention and control strategies on viral hepatitis should be
explored further.
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Fig. 1 Time series distribution of the incidence of viral hepatitis in Shenzhen city from 2004 to 2013
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R 75 Chi-Square test

#ER To Lag

X PAE (P value)
FER 6 48] 6 period lag 48.16 <0.01
FEIR 12 1] 12 period lag 68.19 <0.01
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Fig. 2 Time Series distyibution of the incidence of vural hepatits after the first order differenve in Shenzhen city from 2004 to 2013
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Table 2 Coefficient of the model and related statistics

BB fliiHE brifi22 , »
Coefficient Estimated value  Standard error

MU 0.07211 0.08560 0.84 0.4013
MAT1,1 0.56314 0.07688 7.33 <0.01
ARI1,1 0.43641 0.08780 5.00 <0.01
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Fig. 3 ARIMA model fitting chart of incidence of viral hepatitis in Shenzhen from 2003 to 2014
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Table 3 Prediction of monthly incidence of viral hepatitis in Shenzhen in 2015

A by RIFE(/100 000) 95%n[ {5 X.[6] 95% Confidence interval
Month Incidence (/100 000) THRRL95 R U95

11 Jan. 12.09 9.60 14.60

2H Feb. 12.26 9.53 14.98

3 A Mar. 13.55 10.61 16.48

4 A Apr. 13.28 10.14 16.40

5 H May. 13.36 10.05 16.68

6 H June. 13.07 9.58 16.56

7 H Tuly. 13.81 10.16 17.47

8 H Aug. 13.52 9.70 17.33

9 J Sept. 13.19 9.22 17.15

10 A Oct. 13.79 9.68 17.90

11 H Nov. 13.28 9.03 17.53

12 A Dec. 13.12 8.73 17.51
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