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Application of autoregressive integrated moving average modeI(ARIMA)

in the prediction of Japanese encephalitis in Chongqging
Zhou Chunbei,Yao Ning
(Chongging Center for Disease Control and Prevention)

[ Abstract]Objective : To predict the possible Japanese encephalitis (JE) cases in Chongqing using autoregressive integrated moving
average model (ARIMA). Methods : An ARIMA prediction model was established by R software using data of reported JE cases in
Chongqing from January 2006 to June 2015. Comparison between predicted numbers and reported cases from July to December of
2015 was examined for model assessment,then the most fitted model was used to predict JE cases in year 2016-2017. Results: Re—
ported JE cases in Chongqing decreased annually;,and fit the characteristic of seasonal change. ARIMA (0,0,1)x(1,1,2),; can
appropriately fit the time series with the smallest value of Akaike information criterion (AIC) and Schwarz Bayesian criterion (SBC)
index with a mean relative residual of 0.12,the mean absolute percentage error(MAPE) was 7.81%. The predicted JE cases in year
2016 and 2017 were 35 and 32 respectively, the incidence peak was still at July and August.” Conclusion ;The ARIMA model can be
used to fit the time series trend of JE disease, predicted JE cases in year 2016 and 2017 would be less than that of reported cases in
2015. ' ' ‘
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Fig.1 The reported JE cases by year from 2006 to 2015,
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Fig.3 The reported JE cases after the seasonal difference
by year from 2006 to 2015, Chongqging
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Tab.1 Estimation and testing of Parameter Values of 4 alternative models

ARIMA(0,0,1) (0,1,2),

ARIMA(0,0,1) (1,1,2),,

ARIMA(1,0,0) (0,1,2); ARIMA(1,0,0) (1,1,2),

B

SEMEIHE AR SEIRME AR BERIHE BER BENSHE R
AR1 - - - - 0.181 0.095 0.196 0.095
MA1 0.186 0.094 0.204 0.095 - - - -
SAR1 - - 0.323 0.204 - - 0.320 0.205
SAR2 - - - - - - - -
SMA1 -0.500 0.085 -0.657 0.141 -0.502 0.084 -0.657 0.141
SMA2 1.000 0.189 0.999 0.190 1.000 0.187 1.000 0.189
AIC 1076770 - 1076.410 - 1076.860 - 1076.560 -
SBC 1107.595 - 1095379 - 1117.960 - 1101.490 -
- 0.929 S 0.993 -

REFH L-BRK PE 0880 - 0.945




— 1348 —

EEERKXSESE 2017 £ 42 %5 103 ( Journal of Chongging Medical University 2017.Vol.42 No.10 }

®2 EKW2015F7 Z 12 A2 ARERGIBTMALER
Tab.2 Predictive results of JE reports by month from July to
December in 2015, Chongqing

A BOME SRE 4shEE Awms RO
2 (%)

7 20.82 21 0.18 0.01 0.86

8 2993 26 3.93 0.15 15.00

9 237 3 0.63 0.21 21.00

10 ‘ 1.10 1 0.10 0.10 10.00

11 0.03 0 . 0.03 - -

12 -0.17 0 0.17 - -

224 RERITW B REM “forecast” PREELH AT “plot.
forecast” iEH] , 6 #E ARIMA (0,0,1)x(1,1,2), #EIXF 2006
2 2015 S E KRS Z B G186 AT RIS R 2016 =
2017 IR RO, I RDLE TR 5 a7 B,
T 2016 4EZ R FHIEON 35 #1,2017 4% 32 4, IR
BAEE KT 2 R MK 8 2015 FRg > |, &R e b irE
HZE7%8A,

BRAB
300

-100 100

2006 2008 2010 2012 2014 2016 2018
£

7 EHK 2006 E 2017 F Z REHHIE,
BERBNERRE)
Fig.7 Reported fitted and predicted JE cases by year from
2006 to 2017, Chongqing
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