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Application of ARIMA model in forecasting monthly incidence of smear-positive tuberculosis
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[Abstract] Objective To investigate the variation of the monthly incidence of smear-positive tuberculosis with time in
Chongqing, so to provide a scientific evidence for the control and prevention of tuberculosis. Methods Using the SPSS 13. 0
software, we established an ARIMA model with the monthly incidence data of smear-positive tuberculosis (2005-2009) , and the
model was used to forecast the monthly incidence of Jan. 2010 to Dec. 2010. The short-term forecasting efficacy was evaluated.
Results The established ARIMA (1,1,0) X (0,1,1);; model was suitable for forecasting the monthly incidence of smear-
positive tuberculosis in Chongqing. The observed values of 2005-2009 were in the 95% confidence interval of the fitted values,
and the average relative error of the predictive value was 6. 31% for 2010. Conclusion ARIMA (1,1,0)X(0,1,1)1, model can
satisfactorily forecast the monthly incidence of smear-positive tuberculosis in Chongqing, which provides a reliable evidence for
control and prevention of tuberculosis.
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Fig 1 Time sequence of monthly incidence
of smear-positive tuberculosis

in Chongqing during 2005-2009
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Tab 1 Parameter estimates of all alternative ARIMA models

ARIMA(1,1,0) X (0,1,1)12

ARIMA(1,1,1) X (1,1,0)12

ARIMA(1,1,1) X (0,1,1)12

Parameter
Estimated value ¢ value P value Estimated value ¢ value P value Estimated value ¢ value P value
AR(CD —0.58 —4.72 0. 00 —0.32 —1.46 0.15 —0.20 —0.90 0.37
MA(1) - - - 0. 46 2.33 0.02 0.55 2.93 0. 00
SAR(1) - - - —0.48 —2.97 0. 00 - — —
SMA(D) 0.51 2.14 0. 04 — — — 0.48 2.14 0. 04
Constant 0. 00 0. 44 0. 66 0. 00 0. 31 0.76 0. 00 0. 37 0.71

2 BHEEZEARIMAEBMBERESITE
Tab 2 Goodness-of-fit statistics
of all alternative ARIMA models

Statistics Model 1 Model 2 Model 3
Std 0.16 0.16 0.16
Log-likelihood values 18.59 19.51 19. 54
AIC —31. 19 —31.03 —31.07
BIC —25.64 23.63 —23.67

Model 1: ARIMA (1,1,0) X (0,1,1)1,; Model 2. ARI-
MA (1,1,1)X(1,1,0)123 Model 3: ARIMA (1,1,1) X (0,
1,1)1,. Std: Model Std. error; AIC: Akaike’s information

criterion; BIC: Schwarz’s Bayesian criterion
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Tab 3 Autocorrelation coefficient and

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

Autocorrelation Box-Ljung statistics

Lag coefficient Sud Value P value
1 —0.02 0.14 0.01 0.91
2 —0.08 0.14 0.32 0. 85
3 0.02 0.14 0. 33 0. 95
4 —0.14 0.14 1. 46 0.83
5 0. 05 0.14 1. 60 0.90
6 —0.16 0.13 3.05 0. 80
7 —0.05 0.13 3.18 0. 87
8 —0.02 0.13 3.22 0.92
9 —0.07 0.13 3.53 0.94
10 0. 04 0.13 3.65 0.96
11 0.01 0.12 3. 66 0.98
12 0. 04 0.12 3.79 0.98
13 0.08 0.12 4. 20 0.99
14 0. 05 0.12 4. 37 0.99
15 0.08 0.12 4.83 0.99
16 0. 05 0.12 5.04 1. 00
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Fig 5 Sequence prediction plots of smear-positive

tuberculosis monthly incidence from
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R4 2010 FER T RS REREIN R TN R
Tab 4 Incidence prediction and evaluation

of Chongqing smear-positive tuberculosis in 2010

Incidence n Error
Month Observations Predictions AE:;)(I)Lrne eIr{re;l:gi%e)
1 903 822.75 —80. 25 —8.89
2 1159 1212.95 53.95 4. 66
3 1560 1539.18 —20.82 —1.33
4 1224 1319.19 95.19 7.78
5 1189 1176.69 —12.31 1. 04
6 1123 1232.93 109. 93 9.79
7 1185 1292.91 107.91 9.11
8 1146 1237.45 91.45 7.98
9 1159 1 269. 34 110. 34 9.52
10 1 064 1163.71 99.71 9.37
11 1095 1124, 38 29.38 2.68
12 1213 1 256. 26 43.26 3.57
Mean — 71.21 6.31
Total 14 020 14 647.75 627.75 4.48
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