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Forecasting influenza incidence by SARIMA model in Nong Khai Province
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Abstract

The aims of this study were to determine the suitable model for forecasting the influenza incidence in Nong Khai
province by using the monthly influenza data from 2016 to 2019. The Akaike’s Information Criteria (AIC), Bayesian
Information Criteria (BIC), Root Mean Square Error (RMSE) and Mean Absolute Percentage Error (MAPE) were used to
determine the efficient of the suitable model. The results were showed that the best model for forecasting influenza
incidence was SARIMA (0,1,0)(2,1,0),,, providing the lowest AIC (102.37), BIC (107.04) with the RMSE value of 0.65 and
MAPE value of 8.30%. It was indicated that SARIMA (0,1,0)(2,1,0)12 could be used to predict the influenza incidence in
the future. The forecast information could be used to plan the influenza prevention and control, including the
surveillance system for the area.
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Figure 1

incidence influenza

8
7
6
5—
=
3
2
1—

g1 rrrrrrrrrrrrrrrrrl

Z» » EMgQog 2 >» »E Mo 2 >» >»E Mo = > > E MO

z»«zv<z»<;v<z”<zv<zz’<zv<

» » »n ~n

g§8823883838388388328888822%8%

D m > PO 5 a0 YN NO ® 5w PR 0 0 @

month

Monthly influenza incidence (per 100,000 populations) in Nong Khai province from January

2016 to December 2019 (January 2559 B.E. to December 2562 B.E.).

observed
346567
L

trend
10 45 50 55

seasonal

random

J/ /1\ o //\

<15 05 05 18.0 00
L1

LY 8 b\
\ \ \ \
A J \ A / A / A\ \/ N\
A G Nl N/ Ny o D
/\
/ g
Z N ﬁ\\ \ // \
~ e . \_
o | S %
4 — -
T T T T T
2016 2017 2018 2019 2020
Time

Figure 2 Decomposition of influenza incidence (per 100,000 populations) in Nong Khai province from

January 2016 to December 2019 (January 2559 B.E. to December 2562 B.E.).
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Figure 3 (A and B) ACF and PACF of logarithm influenza incidence (per 100,000 populations) in

Nong Khai province from January 2016 to December 2019 (January 2559 B.E. to December

2562 B.E.).
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Table 1 Likelihood test, Akaike’s information criterion (AIC), Bayesian information criterion (BIC), mean

absolute percentage error (MAPE), and root mean square error (RMSE) of SARIMA model.

SARIMA (p,d,q)(P,D,Q)s

model Log-likelihood AIC BIC RMSE MAPE
] d q P D Q s
S1 0 0 0 0 0 0 12 -76.57 157.15 160.89 1.19 21.62
S2 0 1 0 0 0 0 12 -62.57 127.15 129.00 0.91 15.05
S3 1 0 0 0 0 0 12 -60.36 126.73 132.34 0.84 13.92
S4 1 1 0 0 0 0 12 -61.33 126.66 130.36 0.88 14.40
S5 0 0 0 0 1 0 12 -63.53 129.06 130.65 1.22 14.96
S6 0 1 0 0 1 0 12 -53.53 109.07 110.62 0.95 11.76
S7 1 0 0 0 1 0 12 -51.97 107.94 111.11 0.88 10.64
S8 1 1 0 0 1 0 12 -52.97 109.94 113.05 0.94 11.56
S9 0 0 0 1 0 0 12 -74.99 155.98 161.59 1.14 19.26
S10 0 1 0 1 0 0 12 -61.74 127.49 131.19 0.88 1414
S11 1 0 0 1 0 0 12 -59.30 126.60 134.08 0.82 13.04
S12 1 1 0 1 0 0 12 -60.79 127.57 133.12 0.78 19.74
S13 0 0 0 1 1 0 12 -62.06 128.11 131.28 1.15 14.08
S14 0 1 0 1 1 0 12 -51.62 107.25 110.36 0.88 1117
S15 1 0 0 1 1 0 12 -50.12 106.24 110.99 0.81 10.65
S16 1 1 0 1 1 0 12 -50.85 107.70 112.37 0.86 11.03
S17 0 0 0 2 0 0 12 -74.89 157.96 165.45 1.14 19.23
S18 0 1 0 2 0 0 12 -61.70 129.39 134.94 0.88 1412
S19 1 0 0 2 0 0 12 -59.25 128.50 137.86 0.82 12.97
S20 1 1 0 2 0 0 12 -60.67 129.34 136.75 0.86 13.65
S21 0 0 0 2 1 0 12 -61.83 129.66 134.41 1.13 1418
‘S22 0 1 0 2 1 0 12 -48.19 102.37 107.04 0.65 8.30
S23 1 0 0 2 1 0 12 -47.59 103.37 109.52 0.65 8.73
S24 1 1 0 2 1 0 12 -47.98 103.97 110.19 0.66 8.61
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Incidence influenza
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