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Abstract

The objective of this research was to compare forecasting techniques to find an appropriate
model for forecasting numbers of pneumonia cases in Thailand, which consists of obvious trend
and seasonality in time series. Three forecasting methods were investigated including the classical

decomposition method, Winter’s multiplicative method and Box-Jenkins method. The numbers of
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pneumonia cases data reported quarterly from 2008 to 2018 were used. Compared the suitable

forecasting model under the smallest mean absolute percentage error (MAPE) criterion. The results

showed that the Box-Jenkins method gave the lowest MAPE. The appropriate model for forecasting

the number of pneumonia cases in Thailand was the autoregressive integrated moving average

model SARIMA(0,1,2)(0,1,2), -
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Figure 1 Numbers of pneumonia cases in

Thailand during 2008-2018.
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Table 1 Seasonal index from the classical decomposition method

Quarters Unadjusted seasonal index Adjusted seasonal index (§t)
Quarter 1 (Jan - Mar) 1.092 1.085
Quarter 2 (Apr - Jun) 0.755 0.751
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Quarter 3 (Jul - Sep) 1.206 1.198
Quarter 4 (Oct - Dec) 0.972 0.966
Total 4.025 4.000
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Figure 3 Residual plots of the classical decomposition method
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Table 2 Parameter estimation of SARIMA models

3 LU A SARIMA(L1,1)(1,1,1),, SARIMA
(0,1)(110), %8¢ SARIMA(0,11)(0,11),
USTUNUAATNAADUAINITINLABS bULAALA
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Models Parameters Estimate p-values MAPE
AR(1) 0.3118 0.120
MA(1) -0.9732 <0.001

SARIMA(1,1,1)(1,1,1), 3.939
SAR(1) -0.7333 0.014
SMA(1) 0.4513 0.225
MA(1) -0.6403 <0.001

SARIMA(0,1,1)(1,1,0), 3.935
SAR(1) -0.4504 0.006
MA(1) -0.7179 <0.001

SARIMA(0,1,1)(0,1,1), 3.919
SMA(1) -0.7537 0.026
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Figure 6 Transformed data after differencing at
lags 1 and 4, ACF and PACF plots of
transformed data after differencing at

lags 1 and 4

A19199 2 aziiulEdmnsdimesunea
Y896 1LUU SARIMA(LL1)(L11), 4 Aty

wanssanguenseAuteddty 0.05 dsdusuuy
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fana1rd kA nnsay waglilanansufn

LUU SARIMA(0,1,1)(1,1,0), 8% SARIMA
(0,1,1)(0,1,1), WU TADTYNAIVRIFIMUUL
Auanssangud egadiudAgmnaifnszdu
WeeaAey 0.05 WA HILUY SARIMA(O,1,1)
(0,1,1), HA1 MAPE siniian ﬁqﬁuﬁié’ﬁuﬁaﬂﬁa
LUU SARIMA(0,1,1)(0,1,1), ‘Jusfuuuimanzay
vevisusnduaziauiud Jsauniswennsal fe
X, =X, +X_,—X,_s+0.717%,_, +
(10)

We x, wiuaynsuiafiudasdeyalaelydsing

0.7537e_, +0.5411e,

@09 (X, =¥, ); YV, = X2 wnupwensal o
a1 t lngAmensaiidualiuandugun

7



Thai Science and Technology Journal (TSTJ)

Vol. 29 No. 3 May-June 2021

Number of Pheumonia cases

30000

70000

50000

"]/ Actual values
-~ Predicted values

NIATIRADUAIUMAD (FUT 8) Nu
AUNADNNITHINLIIINALALINITHANLIIUTAR &

ANRATOUAIANILATAULUTUTIUAN Wazen

p-value ¥93ad Annaau Ljung-Box Q 11NN

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Year

seAutEd1Aey 0.05 KANIIIAIUARIALARDUAY

Wudaseiusazlifanduiuslus daiudiuuui

Figure 7 Actual and predicted values from Box-

Jenkins method
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Figure 8 Residual plots of Box-Jenkins method
Table 3 Predicted values of pneumonia cases in 2018
Predicted values
Year 2018 | Actual values | Decomposition Winter’s multiplicative Box-Jenkins
method method method
Quarter 1 74,881 71,338 72,688 75,024
Quarter 2 58,699 50,036 52,623 57,509
Quarter 3 90,160 80,869 81,279 82,339
Quarter 4 59,861 66,055 69,251 72,708
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Figure 9 Actual values and predicted values of

pneumonia cases in 2018
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