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Abstract

The purpose of this research was to construct the most suitable forecasting model for the
number of patients with disease surveillance in Thailand. The data gathered from the website of
Social and Quality of Life Database System during the first quarter, 2003 to the fourth quarter, 2017

(60 values) were used and divided into two categories. The first category had 56 values, which were
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the data during the first quarter, 2003 to the fourth quarter, 2016 for the modeling by the methods

of Box-Jenkins, Winters’ exponential smoothing, and decomposition. The second category had 4

values, which were the data during the first quarter to the fourth quarter, 2017 for checking the

accuracy of the forecasting models via the criterion of the lowest mean absolute percentage error.

The results showed that among all forecasting methods that had been studied, Winters’

multiplicative exponential smoothing method was the most suitable for this time series.

Keywords: disease surveillance; Box-Jenkins; exponential smoothing; decomposition
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Table 1 MAPE of the first dataset

Forecasting methods MAPE
Box-Jenkins 14.5714
Winters’ Additive 15.2762
Winters” Multiplicative 12.5607
Additive Decomposition 15.4533
Multiplicative Decomposition 13.9173
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Figure 1 Run plot of the numbers of patients with disease surveillance from the first quarter, 2003

to the fourth quarter, 2016.
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patients with disease surveillance.
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Table 2 Parameter estimation, BIC, and Ljung-Box Q of SARIMA(p, d, 9P, D, Q)

SARIMA(p, d, g)(P, D, Q),
SARIMA
Parameter Estimation SARIMA SARIMA SARIMA
(1, 1, 0X0, 1, 1),
(1,1, 101, 1, 1), | (1, 1, 1X0, 1, 1), | (1, 1, 0XO, 1, 1),
with no constant
Estimate 212.373346 210.354806 404.375692
Constant -
p-value 0.185 0.175 0.691
AR(1): Estimate 0.301604 0.302462 -0.388656 -0.385697
b, p-value 0.089 0.078 0.007 0.007
MA(1): Estimate 0.993357 0.994449
0, p-value 0.424 0.401
SAR(1): Estimate 0.153341
@, p-value 0.610
SMA(1): Estimate 0.709217 0.595377 0.567361 0.560125
0, p-value 0.008 0.001 0.000 0.000
BIC 20.040 19.946 20.092 19.999
Ljung-Box Q (at lag 18) 18.580 17.777 16.820 16.759
p-value 0.182 0.275 0.397 0.401

3.2 wan1snensallaedsnisusuiseu
Froduldaavdidwesiumes
3.2.1 wan1snensallaeIsn1susuiseu
Froduldaaiidmeumeduuuuan
nsas1ALUUNeInsallaedsnng
USuBsumoduldnaudmamediumeiuuuuin
WU31 BIC AAYINAU 19.778 Lagdla1adf Ljung-
Box Q lifivadfnyisziu 0.01 (Ljune-Box Q o
lag 18 = 23.834, p-value = 0.068) 1 on573a8Y
LY S WUZUINIUARIALAROUIINANTNEINTE] 71
szautiodnfty 0.01 nuitauaaadouiinis
wINLIIUINA (Kolmogorov-Smirnov Z = 0.542,

p-value = 0.931) finsindoulwadudasyiu (runs

test: Z=-0.539, p-value = 0.590) fiAnadsmiiy
AuY (t=0.008, p-value = 0.993) uaziiA1y
wUsUSIMIAUNNYINIAT (Levene statistic =
2.599, p-value = 0.063) FarusuuUnensaiile
fpnumnzay fuuunensaluanafel

Y..m =132,994.780277 +1,523.261074(m) +S, (12)

t+m

dlo ¥, unuAmensel o a0t + m laedl m
-1 unulasunai 19 w.e. 2560; S, ununwil
ganalasunadl t sieazBenuanfiansi 3 3
au1snesuieladn FuuUiglsaiisy Taves
lasunadl 3 veannt darunninlasinadu q
idesandiaduiiggniannnnd1 0; o, v uaz & 3

ANAU 0.09972, 0.00005 Lag 0.00003 AUAIAU
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Table 3 Seasonal index of the number of

patients with disease surveillance

from Winters’ additive exponential

Table 4 Seasonal index of the number of
patients with disease surveillance
Winters’

from multiplicative

smoothing method

exponential smoothing method

Seasonal Seasonal
Quarter Quarter
index index
1 -6,777.89 3 31,330.90
2 -14,966.56 4 -9,589.07

Seasonal Seasonal
Quarter Quarter
Index Index
1 0.87586 3 1.20290
2 0.73336 4 0.88819

3.2.2 namsnensallaeIsnisusuiteu
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Table 5 Seasonal index of the number of

patients with disease surveillance

from additive  decomposition
method
Seasonal Seasonal
Quarter Quarter
Index Index
1 -2,678.03 3 23,213.84
2 -8,090.91 4 -12,444.91
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Table 6 MAPE of the second dataset

Forecasting Method MAPE
Box-Jenkins 21.5078
Winters’” Additive 15.8788
Winters’ Multiplicative 10.3088
Additive Decomposition 19.0152
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Figure 4 Comparison the numbers of patients with disease surveillance and its forecast values from

Winters’ multiplicative exponential smoothing method

Table 7 Forecast values for the numbers of
patients with disease surveillance
during the first quarter to the fourth

of 2018,

quarter from  Winters’

multiplicative exponential smoothing

method
Time Forecast values
The first quarter, 2018 140,669
The second quarter, 2018 118,906
The third quarter, 2018 213,247
The fourth quarter, 2018 146,732
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