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Abstract

The aim of this research is to compare the forecasting models for the price of daily ground
pork with 4 statistical methods, namely, the Box-Jenkins method, Holt’s exponential smoothing
method, Brown’s exponential smoothing method, and the damped trend exponential smoothing
method. The time series for the price of daily ground pork were gathered from the website of
Kasetprice from July 6, 2021 to July 5, 2022 (365 days) which was divided into 2 datasets. The first
dataset from July 6, 2021, to June 25, 2022 (355 days) was used for constructing the forecasting
models. The set of the last 10-day from June 26 to July 5, 2022, was used to evaluate the accuracy
of the forecasting models via the use of the lowest mean absolute percentage error (MAPE) and root
mean squared error (RMSE). The results showed that the damped trend exponential smoothing

method had the lowest MAPE and RMSE values and had a forecast model as following.

3, =173.09568 +0.90609% (0.57306)

t+m
i=1

Where m = 1 represents June 26, 2022. For the Box-Jenkins method and Holt's exponent smoothing
method, there were slightly hisher MAPE and RMSE values. The forecast models were shown in the

following order:
Y, =0.62208Y,_, +0.37792Y, , +0.13418(Y,_; — Y, )+ 0.15094(Y,_,, — Y, ,,) +0.11168(Y,_,, — Y,_;5)
Where Y, ; represents the time series at time t -,
Y., =173.5434+0.17413(m)

t+m

Where m = 1 represents June 26, 2022. However, the average forecast values of the three
methods were not different at 0.05 significance level. Therefore, the users can use any model to

forecast the future price of daily ground pork.

Keywords: Pork; Forecasting model; Box-Jenkins; Exponential smoothing; SPSS
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Table 1 Forecast model

No. Forecasting methods Forecast models
1 Box-Jenkins ARIMA(p, d, g)
¢,(B)(1-B)' Y, =5+6_(B)e, [9]

2 Holt Y. =a +b (m) where a, =aY, +(1-a)(a_ +b,_,),
b, =v(a,—a_,)+(1-7)b,_, [10]

3 Brown ‘. :at+b[[(m—1)+i} where a, =aY, +(1-a)a,,,
b, =a(a, —a,,)+(1-a)b,, [10]

4 Damped Yom =2, +bli¢i where a =aY, +(1-a)(a_ +¢b_,),

i=1

bt = Y(al _at—l)+(1_Y)¢bt—l (11]
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Figure 1 Run plot of the ground pork price from July 6, 2021, to June 25, 2022
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Figure 2 ACF and PACF of the first difference, d = 1, of the ground pork price

Table 2 Parameter estimates of the AR (1, 5, 11, 14) I(1) model with no constant

Parameters o, s (o bia
Estimates -0.37792 0.13418 0.15094 0.11168
t -7.777 2.739 3.082 2.292
p-values < 0.0001 0.006 0.002 0.022
Table 3 Forecast modeling results
No. Forecasting methods Forecast models
1 Box-Jenkins: Y, =0.62208Y, , +0.37792Y,_, +0.13418(Y, ;- Y, )
AR(1, 5, 11, 14) I(1) with no constant +0.15094(Y, = Y, 1p )+ 0.T1168(Y, 1y = Y, i)
2 Holt Y., =173.5434+0.17413(m)
3 Brown . 1
Y., =172.1615+ 0.52538[(m—1)+ }
0.31753
4 Damped

9. =173.09568 + 0906093 (0.57306)

i=1

where Y, ; represents the time series at time t - j and m = 1 represents June 26, 2022
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Figure 3 Errors from Box-Jenkins method
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Figure 5 Errors from Brown’s exponential

smoothing method
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Figure 4 Errors from Holt’s exponential

smoothing method
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Figure 6 Errors from damped trend exponential
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Figure 7 Comparison of the first dataset of daily ground pork price with forecast values

180.00
——Ground Pork e Box-Jenkins - .- Holt —..Brown - ——Damped
179.00
-
—_ -
© 178.00 g
= -
< -
© —_
8 177.00 S
—
g -
2 —
S 176.00 L=
¥ -
S L= -
2 17500 - — X kil
z R T
3 e e S ot L B e L R
° e = L m ==
5 17400 e
172.00
v v v v v v v
&V & d & e v ¢ & v v
o \ & KN ~ » ) o <
Time

Figure 8 Comparison of the second dataset of daily ground pork price with forecast values
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Table 4 MAPE and RMSE of the second dataset

Forecasting methods MAPE RMSE
Box-Jenkins 0.2816 0.5630

Holt 0.3333 0.7085

Brown 1.2701 2.6414
Damped 0.1437 0.2665

Table 5 Average ground pork price forecast (baht/kg) of the second dataset

Forecasting methods Average forecast
Box-Jenkins 174.47°
Holt 174.50°
Brown 176.17
Damped 174.15°

The mean values with the same superscript letters “a” were not different at 0.05 significance level when compared

with Dunnett’s T3 test.
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Figure 9

Daily ground pork price forecast from Box-Jenkins method, Holt’s exponential smoothing method

and damped trend exponential smoothing method

4. a3d
nsAnwAsedldviaueidnisadsuay
Wisuiisusuuunensaiuangauiusynsuna
$IAMYUATIETUAIEITN1INeEdA 4 T35 laun
e dend-uiud FemsilrSeuieautigwes
Tsas FEmsvinldSouseandmdwesusind uay
FnsilrGeumeaudimditunlduuuwnd
Inglfounsunarsamyuaanivledinunsingd
sl 6 nsnau 2564 SeTuil 5 nsngIew 2565

885/66.indd 44

44

$1uau 365 $u wisteyavonidu 2 g yai 1 Haus
Fuil 6 nangnAn 2564 TeTudl 25 fquieu 2565
WU 355 TU EUSUNTAS 1R IUUUNEINTO] WAy
¥afl 2 daudTudl 26 Squreudeiudl 5 nsngiau
2565 97U 10 TU dmSUN1SUTHULIBUAI LML
YOIIUUNEINTAI BN MAPE Uz RMSE s
e wansAny U FmshliGeudemutigs
Pl lunuuuaudiian MAPE waz RMSE ﬁwﬁqm
Tiuuunensaliduy

23/8/2566 BE 10:47



T 31 aUvdl 4 nsngIu-Gemay 2566

58153Imemansuazinalulad

Y,

t+m

~173.09568 +0.906093"(0.57306)

i=l1
dlo m = 1 unuiuil 26 fquisu 2565
g nsuistend-lauiuduazisnisvilmseune
lavdidadeadiidn MAPE waz RMSE 290
Entlos Faliuuunennsaluansmuddusiel

¥, =0.62208Y, , +0.37792Y, , +0.13418(Y, ; Y, ;)

t

+0.15094(Y,_,, — Y,,)+0.11168(Y,_, — Y, ;)
Wo Y, wiueynIunal s et - j

¥, =173.54340 +0.17413(m)

t+m

do m = 1 unuiuil 26 fquisu 2565
ognslsfinnu Amensaideyaynd 2 lnoiade
vauna 338 ldunnsnefusgralioddryisysu 0.05
SeuFaannsalifuuulafldlunameinsoisiad
nyuasgiulusuiag dmfunsfnuadasiold
msUsEgnAldIBMIneNTaisau q wu 3lasmie
Usga ey (Artificial Neural Networks: ANN)
suvimaiaisdoyanamuane il dutagiu
ileUfuussiuunensaifilaliiinnamnzgay
waziidmensaindaunannndeutiosiian

5. References

[1] Keerativibool, W., 2014, A comparison
of forecasting methods between Box-
Jenkins and Holt’s exponential
smoothing methods for predicting the
retail prices of hip meat, KKU Sci. J.,
42(3): 532-543. (in Thai)

[2] Riansut, W., 2019, A comparison of
forecasting models of live swine price,
RMUTSV Research J., 11(2): 349-365.
(in Thai)

45

Springnews, Why is Thai pork
expensive? farmers can solve the
problem with pit pigs, Available
Source: https://www.springnews.co.th/
blogs/program/820259, July 11, 2022.
(in Thai)

Kasetprice, Daily price of ground pork,
Available Source: https://www.
kasetprice.com/3A/Aov1320201119-
20201204, July 5, 2022. (in Thai)
Chalermwong, K., 2013, The forecast
of hip meat price by Box-Jenkins
method, B.Sc. Special Project, Burapha
University, Chonburi, 25 p. (in Thai)
Sittisorn, P. and Mekparyup, M., 2017,
Forecasting of crossbred pig price with
Box-Jenkins method, Sci. Technol.
RMUTT J., 7(2): 206-217. (in Thai)
Thonglor, O., Sannork, J.,
Thanprasertkul, N., Jiwmongkholchai,
P.and Jitranon, Ch., 2021, Application
of time series analysis to forecast
crossbred swine price in Thailand, J.
of Srinakharinwirot Univ., 13(26): 121-
133. (in Thai)

Siripat, Ch., 2019, Pork Prices... Up and
Down, Available Source: https://www.
thairath.co.th/news/local/1542728,
July 19, 2022. (in Thai)

Box, G.E.P., Jenkins, G.M. and Reinsel,
G.C., Ljung, G.M., 2015, Time Series
Analysis: Forecasting and Control, 5th

Ed., Prentice Hall, New Jersey, 712 p.

23/8/2566 BE 10:47



Thai Science and Technology Journal

Vol. 31 No. 4 July-August 2023

885/66.indd 46

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)

46

Bowerman, B.L. and O’Connell, R.T,,
2000, Forecasting and Time Series: An
Applied Approach, 3rd Ed., Duxbury
Press, California, 726 p.

Riansut, W., 2016, Experimental
Designs, Thaksin University Book
Center, Songkhla, 495 p. (in Thai)

23/8/2566 BE 10:47



