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Abstract

The objective of this study was to determine optimal models for forecasting the number of
tap water users of the provincial waterworks authority (PWA) Pathum Thani branch. In this study,
we applied 5 forecasting techniques to analyze the data. These include linear trend analysis
method, quadratic trend analysis method, cubic trend analysis method, exponential trend analysis
method, and power trend analysis method. Our raw data were secondary data, which were taken
from the data center and information technology planning division, the PWA Pathum Thani branch.
AUl 91 values were separated on a monthly basis between from January 2012 and July 2019, which
were used and separated into 2 sets. The first set with 84 values were separated on a monthly
basis between from January 2012 and December 2018 for comparing and finding the most suitable
forecasting method via criteria of the lowest mean absolute deviation (MAD) and mean absolute
percent error (MAPE). Then the selected suitable method was used to determine the most suitable
forecasting period by the second group, which contained 7 values and were separated on a monthly
basis between from January 2019 and July 2019. The lowest MAPE was used as the criteria of each
period. The result indicated that cubic trend analysis method was the best method, with the
forecasting model: ¥3(t) = —0.007¢t3 — 1.01t% + 243.173t + 43423.657. When t represents time
from the method, it was implemented for forecasting 3, 5 and 7 months, and showed that the

method was suitable for advance 7 months.

Keywords: forecasting; number of new students; cubic trend analysis method; mean absolute

deviation; mean absolute percent error
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Figure 1 The movement of the number of tap water users of the PWA Pathum Thani branch

3. NAN15AIY
3.1 nan1sAnsdnvaznsiedaulng
Y999YNTULIAN
nsiansandnyznsiadeulmves
agﬂiuna1'«j’mau;}ﬂ%ﬁ’]ﬂizmsuaﬁmiﬂisﬂﬁa'm
afina arwuyusnd deusidounnsay wa.
2555 f4LA0UNINYIAN W.A. 2561 Wruas
LHUNNNSNSENY FegUTt 1
NN 1 Wudﬁaunmnmﬁwmu;ﬂ%’ﬁwﬂsxm
veen15UsEUrdIugdinie a1v1unusd dn1s
indeulmuvsannliiuudliddvinavesnmus
Huuusmugana
3.1.1 NMIRTIRARULLILIY
N13A519d@ UL ALY UA 875 NS
NAADULAT B9VLNY (sign test) AMuUAENUFRFIY
ninuarsesial Hy: aynsuiatlifiuulidy fu
H,: oynsuafuulduduvioas Wediuau
A3 eenevewansfitiuuan (V) fie 88 A6

a

nageuad@ de Z=89110 u, = 4550 =

o w

4.77 fiszRutuddey 0.05 19293098 CR:|Z| =
Zysy =196 WU Z > Z ), 39UGMES Hy a3Ula
Meynsunaiuuliiturieas

3.1.2 N1IATIVABUAIUKYTHUAY

nana

N13NTIAARUANLLUTHUMNGYNIA
AauIfn1TnaaeurednTanta-iada nivua
aunfgrundnuazsossail Hy: aunsuLIalud
druusgnauanuulsiundsauggnia AU Hy:

aunsuIaddIulsEnaUAULUSHURUIAY

]

ANa AFIMAdEUADA e H = —275.209 1o

o w

seauiedingy 0.05 4¥293nqA CR:|H| >

=)

Y3511 = 26.7569 WU H < x5, 3985y
H, aguldineunsunanlufidiudsznounnnuuys
NuwUsanuggna
3.2 Han1swensal
3.2.1 wan1snensallaedsaunis
wuA LA uR T
i ol¥TUsunsuds agumsad f
ALAANEINTA! 1D EUNSWUALTIE AT WU
A1 MAD = 149.28 1.azA1 MAPE = 0.3008 4
Ui 2 duvunensalaumsunliudunse fo
Y, (t) = 201.407t + 43813.353 (8)
dio 7,(6) wnu Amensaisiuay
FlahuszundeiBaunsuunltudunss w e
t o t unu Yrwaarfineansal ¢ = 58 (Weu
1NTIAN U W.A. 2562)
3.3 nan1swensailaeddaunisuulliy

RGO

41



Thai Science and Technology Journal (TSTJ)

Vol. 29 No. 1 January-February 2021

delilusunsudusagumsadaduia
AMEINTA IAeIBENNITWLILENANEIEDY WUIIAT
MAD = 137.223 Wagm 1 MAPE = 0.2726 /1
wuUnInsalannsuultun1dsan e %,(t) =
—0.142t% + 213.499¢t + 43640.037 (9) Lﬁl ?
%, (t) Lmuﬂ'ﬁwmﬂmjﬁi’ﬂmwg’ﬂ‘z’fﬁmizm 1ne3s
aunsuurlduideaes i 180 ¢l e t wnu
Fraanfine1nsal t = 58 (Hou unsiay T w.a.
2562) LAAIAINUFUNUS TEWINIAND3T IUATAN

wmmaﬁﬁagﬂﬁ 3
3.4 wan1swennsallaeAsaunisuulliy

ANA9EY

66,000 forecast with linear trend equation model

63,000
60,000
57,000
54,000
51,000
48,000
45,000
42,000

1 5 9131721252933374145495357616569737781
Data

Figure 2 The relationship between the number of
real water supply users and the

predicted values ¥, (t)
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Figure 4 The relationship between the number of
real water supply users and the

predicted values Y5 (t)
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Figure 3 The relationship between the number of
real water supply wusers and the

predicted values ¥, (t)
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Figure 5 The relationship between the number of
real water supply users and the

predicted values Y, (t)
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Figure 6 The relationship between the number of real water supply users and the predicted values Ys(t)

Table 1 Forecasting accuracy

Forecasting models MAPE MAD
Linear trend equations method: ¥; (t) 0.3008 149.2802
Quadratic trend equations method: ¥, (t) 0.2726 137.2230
Cubic trend equations method: Y5 (t) 0.2564 131.3655
Exponential trend equations method: ¥,(t) 0.5546 2826517
Power trend equation model: Y (t) 2.9610 1540.8224
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Table 2 Comparison of suitable forecasting

intervals using cubic trend equation
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3 0.1767
5 0.1773
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