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Abstract

The purpose of this research was to construct the mathematical model for
forecasting the number of aging societies in Pathum Thani province. The data was
collected from the Bureau of Registration Administration, Department of Provincial
Administration from 1993 to 2022, 30 values, divided into two sets. The first set from
1993 to 2017, 25 values were used for the modeling by double moving average method,
Simple exponential smoothing method, Holt’s exponential smoothing method, Brown’s
exponential smoothing method and Box-Jenkins method. The second set from 2018 to
2022, 5 values were used for checking the accuracy of the forecasting models via the
determination of the lowest mean absolute percentage error (MAPE) and root mean
square error (RMSE). The results found that Brown’s exponential smoothing method was
the most appropriate method (MAPE = 7.933, RMSE = 1,318.879). In terms of forecasting
methods, the mathematical model for forecasting the number of aging societies in

Pathum Thani province was Y s, = 10,586.826 4+ 541.504[(m —1) + 07137] )

Keyword: Mathematical Model, Forecasting, Aging Society
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Figure 1 The movement of the number of aging societies in Pathum Thani

province from 1993 to 2017
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He901e Al w.a. 2561 89U w.A. 2565 91U 5 A1 AuAmeInsalnlainuuuIaeInds

finauteiu lnsfansananesidudanunainaiouduysalade (Mean Absolute Percent

Error: MAPE) wa@nslandaunisi (6) wazaA1s1ndeswadnniaain@aauniddandaads (Root

Mean Square Error: RMSE) wansla@aaunis (7) AdA1snan

e
MAPE = = 370 |5H[X 100 6)
t
z::_l(et)2
RMSE = ==— (")
We e, WINANMUARIALARBUAINATTHEINTA] U A1 t T e, =Y, =Y,
Y, WIUBUNTUIAT B AN ¢t
Ye unuAmensal o iian t

WNaN1538LLaZaAUIIENANISIY

1.

NANNSAS I UUINADINIAIAANERS
1.1 38M5.0a8AaDUNADIASI

AsaseeLUUNTNeInsallagleisnsedend aunananss fae K=3,4, 5,6 U

WiawSeuiisuanuuiugivasenensaliutoyayad 2 wandlana Table 1

Table 1 Comparison of error from double moving average method

Methods MAPE RMSE
Moving average 3 years 6.954 499.027
Moving average 4 years 7.501 536.754
Moving average 5 years 7.926 595.792
Moving average 6 years 7.740 699.523

911 Table 1 WU MsWEINIAIRE3SNSAseauN 3 U Wudswmunzaudnsy

nsaamuuneInsaliieiinisiafinfeuiiasiasa el MAPE wag RMSE anfign

fatu aEleauNIsNeINTAIURIITNNSLRAUNADUNABIASI AIFNNIST (8)

Y 25+m = 10,920.44 + 423.11(m) 8)

810 Yosem WUAMEINTES 8 1380 25+ m Taefi m=1,2, .5 @ W.A. 2561 — W.A. 2565)
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W Cocunt
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Figure 2 ACF and PACF graphs of forecast error from double moving average method
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Figure 3 ACF and PACF graphs of forecast error from simple exponential

smoothing method
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Aumnzan Jsliiiiuuulunensalfeyayad 2 ierSouiisudn MAPE uas RMSE

1.3 Bmsviliissunuuidndlmuulameisvedoan
nmsassiLuunsnensallaeldisnmsvhliSsunuudndlnuudoameis

voslgan wuin BIC= 12,604 uazAatiAvesuanawazys kisltedAyfsedu 0.05 (Jung-Box Q

2 lag 18 =15.152, p-value = 0.514) uansiduwuuilld danumsngauiutoyayndl
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//
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Figure 4 ACF and PACF graphs of the forecast error from Holt’s exponential

smoothing method
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Figure 5 Forecast values of the number of aging societies in Pathum Thani province

from a forecast model with Holt’s exponential smoothing method
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Figure 6 ACF and PACF graphs of the forecast error with Brown’s exponential

smoothing method
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Figure 7 Forecast values of the number of aging societies in Pathum Thani province

from the forecast model with Brown’s exponential smoothing method
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TR TR

C
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Figure 8 ACF and PACF graphs of the number of aging societies in Pathum Thani
province from 1993 to 2017

TR TR

ACF
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Figure 9 ACF and PACF graphs of the number of aging societies by transformed data

Table 2. Parameters of the autoregressive operator of order 1 (q“')l) , the moving average

operator of order 1 (01) , and the checking the accuracy of the forecasting models

Parameters
ARIMA(p,d,q) Bl Ljung-Box Q (Q 18) constant (_.-’)1 01
(p-value) (p-value) (p-value) (p-value)
15.943 0.584 0.967
ARIMA(0,2,1) 13.010 -
(0.528) (0.760) (0.324)
ARIMA(0,2,1) 13.942 1.000
13.024 - -
without constant (0.671) (0.997)
13.022 0.583 -0.354 0.985
ARIMA(1,2,1) 13.073
(0.671) (0.677) (0.134) (0.586)
ARIMA(1,2,1) 12.936 12.800 - -0.354 0.987
without constant (0.687) (0.133) (0.885)
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Parameters
ARIMA(p,d,q) aic Ljung-Box Q (Q 18) constant (_.-')1 01
(p-value) (p-value) (p-value) (p-value)
ARIMA(1,2,0) 13.432 17.476 0.610 -0.613 -
(0.423) (0.907) (0.002)
ARIMA(1,2,0) 13.246 17.172 - -0.612 -
without constant (0.443) (0.002)

LY

310 Table 2 agladuuunisneinsalnfinisfiwesnnddedfey 0.05 wanadn

i Y o o A
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Figure 10 ACF and PACF graphs of the forecast error with Box-Jenkins method
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2. wansiSyuiisunulaiug1veuuuIas
NnmsisufisusewinsenaiaazAmensalannia 2 33 wudn suuuniswennsal
feIsn1syilissunuudndlnuwdeanieisvesusni TamensallndlAssiuaiasein
17‘{5191 waziiloRa15anA MAPE uaz RMSE Wuin fauuunisnennsaisedsnisiliiseunuy
WnFlnuueameisuasusniy (MAPE = 7.933, RMSE = 1,318.880) Iﬁmﬁaaﬁqﬂ LEAILAR
Table 3 uay Figure 11 kaAIINITNTNEINTAIABTTNTYIIRSBURUUE NB LT AR87T

vosusilvianuuiugnigatunisnensaideyayail

Table 3 Comparison of the actual values and forecast values of the number of aging

societies in Pathum Thani province

Forecast values

Actual
Year l Holt’s exponential smoothing Brown’s exponential smoothing
values
method method
2018 11,959 11,784.07 11,826.11
2019 13,563 12,313.38 12,367.68
2020 14,552 12,842.69 12,909.24
2021 14,359 13,372 13,450.81
2022 15,923 13,901.31 13,992.38
MAPE 8.399 7.933
RMSE 1,383.856 1,318.879
16,000 o
= —— A3
< 15,000
o
@
< 14,000
NioH
g 13,000
G
G )
3 12,000 — - - Holt’s
AR .
= 11,000 Exponential
= Smoothin
°@ 2561 2562 2563 2564 2565 E

U w.e.

Figure 11 Comparison of the actual values and forecast values of the number of aging

societies in Pathum Thani province
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Figure 12 Relationship between the actual values and forecast values of the number

of aging societies in Pathum Thani province
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