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Application of ARIMA-NAR combined model in predicting bacillary dysentery
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[Abstract| Objective To explore the application of autoregressive integrated moving average (ARIMA) model,
and ARIMA combined nonlinear autoregressive (ARIMA-NAR) model in predicting bacterial dysentery (BD) incidence.
Methods Data of BD monthly incidences from Jan. 2004 to Feb. 2015 in Jiangsu Province were used as fitting samples,
the 15-month data from Mar. 2015 to May 2016 were used in the prediction phase. ARIMA model and ARIMA-NAR
model were established and the effects of two models were compared according to mean absolute error (MAE), mean
square error (MSE) . and mean absolute percentage error (MAPE), in which lower values suggested higher prediction
accuracy. Results In the fitting phase, the MAE, MSE and MAPE of the ARIMA model were 0. 177 5, 0. 081 4 and
0. 184 7, respectively, while those of the ARIMA-NAR model were 0. 094 1, 0.029 5 and 0. 104 6, respectively. In the
prediction phase, the MAE, MSE and MAPE of the ARIMA model were significantly higher than those of the ARIMA-
NAR model. Conclusion ARIMA-NAR combined model is superior to ARIMA model in predicting the time series of BD
incidence in Jiangsu Province, suggesting that ARIMA-NAR model can be used to predict the incidence of BD.
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Fig 1 Monthly incidence of bacillary dysentery (A) and data sequence after a one-order trend difference

and one-order seasonal difference in Jiangsu Province between Jan. 2004 and May 2016
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Fig 2 Autocorrelation (A) and partial autocorrelation (B) of bacillary dysentery incidence
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MA: Moving average; SE: Standard error

Tab 1 Alternative ARIMA (p,1,q) X (P,1,0Q);, models

Model AIC BIC
ARIMA(0,1,2) X (0,1,0)2 34. 866 3 43. 604 2
ARIMA(1,1,1) X (0,1,0)12 22.980 6 31.718 5
ARIMA(0,1,1) X (0,1,0)12 38.474 1 44,299 4
ARIMA(1,1,0) X (0,1,0)12 40. 147 4 45.972 7
ARIMA(2,1,00 X (1,1,1)12 40. 856 1 58.332 1

R 2 ARIMA(1,1,1)X(0,1,0) . B SH 41T
Tab 2 Parameter estimation of

ARIMA (1,1,1) X (0,1,0),, model

Parameter B value t value P value
AR(1) 0.58 8. 98 <20. 000 1
MA(D) —1.02 —17.16 <C0. 000 1

ARIMA.: Autoregressive integrated moving average; AIC.

Akaike information criterion; BIC: Bayesian information criterion

ARIMA: Autoregressive integrated moving average; AR:

Autoregressive; MA: Moving average
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ARIMA.: Autoregressive integrated moving average; NAR: Nonlinear autoregressive
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Tab 3 Predicting values of ARIMA and ARIMA-NAR models for bacterial dysentery (1/100 000)

Fitting phase

Prediction phase

Model
MAE MSE MAPE MAE MSE MAPE
ARIMA 0.177 5 0.081 4 0.184 7 0.118 7 0.029 7 0.187 2
ARIMA-NAR 0.094 1 0.029 5 0.104 6 0. 058 5 0. 0073 0.108 3

ARIMA.: Autoregressive integrated moving average; NAR: Nonlinear autoregressive; MAE: Mean absolute error; MSE: Mean square

error; MAPE: Mean absolute percentage error
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