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Forecast of the Average Monthly Retail Price of Gasohol 95 in Bangkok
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GRAPHICAL ABSTRACT ABSTRACT

This research aimed to forecast the prices of gasohol 95 using

Forecast of the Average Monthly Retail Price of Gasohol 95 in Bangkok

The first dataset: January 2003 to August 2022
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Forecasting Techniques |

the average monthly retail prices in Bangkok, obtained from the Bank of
Thailand website, covering the period from January 2003 to October 2022-

The most appropriate model sugsested by

P e a total of 238 months. The time series was divided into two sets. The first

= ¥, =37.35001-2.700033" (0.40016) 236 months (January 2003 to August 2022) were used to develop forecasting

Box-Jenki £ rdm rep

=) Ho“.,:x::mm T numierof time periods © b foecasted foard m - 1,2 models using four statistical methods: the Box-Jenkins method, Holt’s
< 'm = 1 represents September 2022

2 Bronn's exponentil smocthing m =2 epresents October 2022 exponential smoothing method, Brown’s exponential smoothing method,

Q' Damped trend expenential smoothing : 5 o e
’ ’ —h and the damped trend exponential smoothing method. The remaining two
i ;
it (I e aee ey ol S ee o Catacet z months (September to October 2022) were used to compare the accuracy
@ ; from September to October 2022 !

of the models based on the lowest mean absolute percentage error (MAPE)
a8 using MAPE and RMSE

and root mean square error (RMSE). The study found that the damped
trend exponential smoothing method was the most accurate, with an MAPE of 2.4430 and an RMSE of 0.8786. The forecast model was shown as

follows:
Y, =37.35001-2.70003 ) (0.40016)

where m = 1 represented September 2022.
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Figure 1
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Run plot of the gasohol 95 retail prices from January 2003 to August 2022
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Figure 2 ACF and PACF of the first difference (d = 1) of the gasohol 95 retail prices

Table 1 Forecast modeling results

No. | Forecastin
Methocllsg Forecast Models
_ ARIMA(p, d, g) ARIMA(p, d, g)
L | BoxJenkins b, (B)(1-B)'Y, =5+0, (B)e, ¥, =Y, +045255,,
Q'H-m = at + bt (m)
2 Holt’s where a =aY, +(1-a)(a_, +b,,), Y.\ =37.35005+0.05513(m)
b, =v(a,—a_)+(1-7)b,_,
. 1
YHm = at + b( |:(m - 1) + 7:|
) a A 1
3 Brown’s where a, =aY, +(1-a)a,,, Y., = 37.96166—2.73784{(m—1) + 0.82207}
b =a(a,—a_)+(1-a)b,_
?Hm = at + btz¢i
i=1 A - i
4 Damped | where a, =Y, +(1-a)(a,, +¢b,,),| Yem=3735001 —2.70003;(0.40016)
br = Y(at —a ) + (1 - Y)d)bt—]
where Y, , represents the time series at time t - 1, e,_, represents the error at time t - 1 and m = 1 represents

September 2022.
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Figure 3 Errors from Box-Jenkins method
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Table 2 Result of the verification of assumptions of the forecasting model

i

I

220

No. | Methods | KS Test p i:?: p t-Test p ;;\fcies:ii p
1 | Box-Jenkins | 1.065 0.207 0.196 0.844 0.743 0.458 0.452 0.931
2 Holt 1.474 | 0.026* | -4.697 | < 0.0001* | 0.404 0.687 0.496 0.905
3 Brown 1.189 0.119 0.261 0.794 -0.187 | 0.851 0.828 0.612
4 Damped 1.337 0.056 | -1.305 0.192 0.590 0.556 0.604 0.825
* Significant at the 0.05 level
o Gasohol95 ... BoxcJenkins - -~ Holt — .. Brown - - ~Damped

Gasohol 95 retail prices (Baht/Liter)
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Figure 7 Comparison of the first dataset of the gasohol 95 retail price with forecast values
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Table 3 MAPE and RMSE of the second dataset of Gasohol 95 retail prices

Time Gasohol 95 retail Forecast value (Baht/Liter)
prices (Baht/Liter) Box-Jenkins Brown’s Damped
September 2022 35.23 37.18 34.63 36.27
October 2022 35.16 37.18 31.89 35.84
MAPE 5.6401 5.5017 2.4430
RMSE 1.9853 2.3508 0.8786

nan1sANYE lldenndasfun1sAnyves
Keerativibool [6] 7inun 33Tend-uivudfiasmuuy
ARIMA(L, 1, 1) lsifinauvasArnsiadniguduiin
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[7] fwu FnnsvinldSeueaadigwe sy
ﬁmqmmumﬂﬁqm graflessnanifunisinw
s1A1tfuALasUsELANAUNISAN 198
Keerativibool [6] wazillunmsnwiaynsunansian
ihifuufalasea 95 Adutagtuinnniinisfinu
U84 Keerativibool [7]

4. a3d
nsAnunilainausiinmsadiuasiuieu
Wisusuuunensainzauiueynsunasm
evanisiuuialsea 95 feiinsneadn 4 38
1¥un Fadend-luiud EnmsilrSouseantings
vadlead TemsilREeusieaedidmwesusiang
LaEsnslnSouieaet mdefiuualdunuy
wonrtl Toeloynsunansanneudnuesiifuuia
Togea 95 wAssawiouaniuledsun1sums
Uszinalne daudifouunsey 2546 Safounaia
2565 313U 238 wieu AIduldwuleunsuaIeen
Hu 2 90 il 1 dudiFounnsiau 2546 fudeu
daau 2565 31w 236 weu Tlunisasresauuu
nensol wosynd 2 dausieufusisudaion
maax 2565 91U 2 Whew MluniswIsuiiiey
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%, =37.35001-2.700033(0.40016)
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AUIUANEINSAIYDURBUNUEIEY 2565 A8dnIs
Ha1narnadsuaosioudaniny 2565 39ld
Yy = Yoo + 045255, =37.35+0.45255(—0.38) =37.18
Lm'Lﬁaéfmmiﬁ’]mmmwmmiﬁmauaau@mﬂu
2565 1Fuguly vziinsldrnanndouveiou
Augney 2565 Wuduld TUsunsy SPSS agfuun

Taraiapdaudausiauiuensy 2565 Wuauly

Wiy 0 Wiesanliifisneveudnisiunialveea
95 ATl 2 YaurfinansnensaiveIsMslEey
Fro1av8indevesusidiiAraniiasednisnig
osneuduiidanasuszana 2.74 Swildien
wennsalliih@ede ndnie simneUanitunte
Twgoa 95 lluavanasadeiouas 2.74 v /s
(Table 4)

Table 4 Forecast values of gasohol 95 retail prices (Baht/Liter)

Times Gasc'nhol‘ 95 Forecast values
retail prices Box-Jenkins Brown from Damped
November 2022 35.78 37.18 29.16 35.66
December 2022 34.57 37.18 26.42 35.60
January 2023 35.54 37.18 23.68 35.57
February 2023 36.09 37.18 20.94 35.56
March 2023 36.00 37.18 18.20 35.55
April 2023 - 37.18 15.47 35.55
May 2023 - 37.18 12.73 35.55
June 2023 - 37.18 9.99 35.55
July 2023 - 37.18 7.25 35.55
August 2023 - 37.18 4.51 35.55
September 2023 - 37.18 1.78 35.55
October 2023 - 37.18 -0.96 35.55
November 2023 - 37.18 -3.70 35.55
December 2023 - 37.18 -6.44 35.55
MAPE 4.4750 33.3742 1.2236
RMSE 2.0953 12.6275 0.5585

- Time series data have not yet appeared (update on 16/5/2023).

Science33-N3.indd 10

10

7/7/2568 BE 10:23



Uil 33 QUi 3 wawnIAu-lguiey 2568

58153Imemansuazinalulad

5. References

(1]

Science33-N3.indd 11

Ministry of Energy, Energy Vocabulary to
Know, Available Source: http://www.
eppo.go.th/Energy Dict/G.htm,
December 9, 2022. (in Thai)

Yukon, 91/95 Alternately Add Oil. What’s
Wrong? Available Source: https://www.
yukonlubricants.com/what-wrong-with-
filling-up-with-oil/, December 9, 2022. (in
Thai)

Bank of Thailand, Prices of Major
Industrial Commodities. Available Source:
https://www.bot.or.th/App/BTWS_STAT/
statistics/ReportPage.aspx?reportID
=90&language=th, December 8, 2022. (in
Thai)

RYT9, In 2022 Why is the World Oil Price
Dropping? Thailand’s Not Decreasing?
Available Source: https://www.ryt9.
com/s/pre/3307823, December 9, 2022.
(in Thai)

Investing.com, 6 Factors Causing Crude
Oil Prices to Fluctuate Throughout 2021.
Available Source: https://th.investing.
com/analysis/article-200438822,
December 9, 2022. (in Thai)

11

Keerativibool, W., 2013, Forecasting
model for the retail prices of gasohol 91
in Bangkok and peripheral areas, Thaksin.
Univ. J, 16: 1-10. (in Thai)
Keerativibool, W., 2013, Forecasting
model for the retail prices of gasohol 95
in Bangkok and peripheral areas, KMUTT
Res. Dev. J, 36(4): 423-438. (in Thai)
Box, G.E.P., Jenkins, G.M., Reinsel, G.C.
and Ljung, G.M., 2015, Time Series
Analysis: Forecasting and Control, 5th Ed.,
Prentice Hall, New Jersey, 712 p.
Bowerman, B.L. and O’Connell, R.T.,
2000, Forecasting and Time Series: An
Applied Approach, 3rd Ed., Duxbury
Press, California, 726 p.

Ket-iam, S., 2003, Forecasting Technique,
2nd Ed., Thaksin University, Songkhla, 295
p. (in Thai)

Manmin, M., 2006, Time Series and
Forecasting, Foreprinting, Bangkok, 448 p.
(in Thai)

7/7/2568 BE 10:23





