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Forecasting of Pepper Export Value
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The objective of this study is to construct the models for forecasting the value of pepper
exports using statistical methods. The monthly average data, which were gathered from the website
of the Office of Agricultural Economics during January 2011 to October 2020 of 118 months were
divided into 2 datasets. The first dataset, which consisted of 108 months from January 2011 to
December 2019 was used for constructing the forecasting models via the use of 7 statistical methods,
namely, Box-Jenkins method, Holt’s exponential smoothing method, Brown’s exponential smoothing
method, damped trend exponential smoothing method, simple seasonal exponential smoothing
method, Winters’ additive exponential smoothing method, and Winters’ multiplicative exponential
smoothing method. The second dataset, which consisted of 10 months from January to October 2020
was used for comparing the accuracy of the forecasting model via the lowest mean absolute
percentage error and root mean square error. The results indicated that the most accurate method

was the Box-Jenkins method with the model
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No. Forecasting Forecasting model Time series
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1 Box-Jenkins SARIMA(p, d, g)P, D, Q); : Trend and
¢,(B)d, (B°)(1-B)’ (1—BS)D Y, =5+0,(B)0g(B)e, Seasonal
(Box et al., 1994)
2 Holt Y.om =2 +b,(m) where a, =aY, +(1-a)(a,,+b,), Trend
b,=v(a,—a_,)+(1-v)b_ (Manmin, 2006)
3 Brown Y.m=2 +b, {(m—1)+é} where a, =aY, +(1-a)a,,, Trend
b, =a(a,—a_,)+(1-a)b,_, (Ket-iam, 2005)
4 Damped Vim =2, +bti¢i where a, =aY, +(1-a)(a_ +¢b,_,), Trend
=
b, =y(a,—a,)+(1-y)éb_, (Manmin, 2006)
5 Simple Y, =a,+S, where a :oc(Yt —§t75)+(1—a)a‘71, Seasonal
seasonal § =5(Y,-a,)+(1-8)5,, (Ket-iam, 2005)
6 Winters’ Yem=(a, +bm)+S, where a, = oc(Yt —étfs)+(1— a)(a,,+b.;), Trend and
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Figure 1 Run plot for the export value of pepper during January 2011 to December 2019

Table 2 MAPE and RMSE of the first dataset

Forecasting methods MAPE RMSE Forecasting methods MAPE RMSE
Box-Jenkins 46.3230 3,582,280 Simple seasonal 46.9229 3,473,008
Holt 52.0509 3,750,805 Winters’ additive 48.0656 3,463,715
Brown 52.8226 3,855,827  Winters’ multiplicative 51.1755 3,889,921
Damped 51.9009 3,752,759
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Figure 2 ACF and PACF of the first difference, d=1, of the export value of pepper
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Table 3 Results of the forecasting model

No. Forecasting Forecasting model
methods
1 Box-Jenkins ARIMA(1, 1, 1): V¥, =1.40384Y, , —0.40384Y, , —0.88690¢, ,
where Y, represents the time series at time t - j and
e_; represents the error at time t - j
2 Holt V.. =11,460,582.80067 +63,893.50510(m) where m = 1 represents January 2020
3 Brown Yiim =11,575,170.14509+182,542.99490[(m—1)+ L }
0.09021
where m = 1 represents January 2020
4 Damped A :11,452,229.77162+54,630.58116i(0.99917)‘
=
where m = 1 represents January 2020
5  Simple Seasonal where §, are shown in Table 4
6 Winters’ V.. = (11,309,044.65961 + 62,226.92372m) + S,
Additive where m = 1 represents January 2020 and S, are shown in Table 4
7 Winters’ Y. =(15,836,737.29702 + 62, 246.09113m)S,
Multiplicative where m = 1 represents January 2020 and S, are shown in Table 4

Table 4 Seasonal index from simple seasonal exponential smoothing method, Winters” additive

exponential smoothing method, and Winters” multiplicative exponential smoothing method

Month §, from Simple seasonal S, from Winters’ additive S, from Winters’
multiplicative
JAN -1,060,666 -718,397 0.73464
FEB -2,177,536 -2,497,492 0.50286
MAR 34,064 251,879 0.84302
APR -2,065,315 -1,909,731 0.51896
MAY 501,127 594,479 0.86433
JUN 1,105,242 1,136,361 0.88724
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Table 4 (Continue)
Month S, from Simple seasonal S, from Winters’ additive S, from Winters’
multiplicative
JUL 2,354,565 2,323,453 1.01828
AUG 1,800,873 1,707,532 0.84315
SEP -389,619 -545,187 0.67081
oCT -467,109 -684,899 0.64477
NOV 357,307 77,304 0.78368
DEC 607,079 264,877 0.80676
Table 5 The results of checking the assumptions of the forecasting models
No. Forecasting Ljung- p- KS p- Runs p- t-test p- Levene p-
Methods Box Q value test value test value value statistic value
1 Box-Jenkins 8.877 0918 1.301 0.068 1.069 0.285 1129 0.262 0.442 0.933
2 Holt 17.616 0347 0942 0338 -0.387 0699 0.057 0.955 0.426 0.941
3 Brown 22.7199 0.156 0.798 0547 -1547 0.122 0.456 0.650 0.534 0.876
4 Damped 17.624 0283 0936 0344 0387 0.699 0.116 0.908 0.428 0.940
5 Simple 24.457 0.080 0.737 0.650 -1.547  0.122 0413 0.681 0.422 0.943
seasonal
6 Winters’ 24.848 0.052 0.753 0.622 -1.160 0.246 0.001 0.999 0.422 0.943
additive
7 Winters’ 24.416 0.058 0.695 0720 -1.934  0.053 -0.377 0.707 0.520 0.885

multiplicative
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Table 6 MAPE and RMSE of the second dataset

Forecasting methods MAPE RMSE Forecasting methods MAPE RMSE
Box-Jenkins 37.5661 5,466,138 Simple seasonal 415127 5,968,671
Holt 38.5674 5,491,536 Winters’ additive 42.7488 5,819,869
Brown 56.1100 5,904,820 Winters’ multiplicative 47.1831 5,794,094
Damped 38.1491 5,491,688
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Table 7 Forecast values of the export value of pepper

Time Forecast Time Forecast Time Forecast Time Forecast
values values values values
NOV 2020 11,758,937 MAR 2021 11,759,032 JUL 2021 11,759,035 NOV 2021 11,759,035
DEC 2020 11,758,995 APR 2021 11,759,034 AUG 2021 11,759,035 DEC 2021 11,759,035
JAN 2021 11,759,019 MAY 2021 11,759,034  SEP 2021 11,759,035
FEB 2021 11,759,028 JUN 2021 11,759,035 OCT 2021 11,759,035
35,000,000 L L
— Pepper Exports = = BJ The Second
30,000,000 Dataset
] The First
Q
% 25,000,000 Dataset
a
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% 20,000,000
£ 15000000
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Figure 3 Comparison between the export value of pepper and its forecasts

from Box-Jenkins method (ARIMA (1, 1, 1) with no constant)

167



5ANTIVYLATFNRASUIVINTNEAT 39(3):156-168

#3UNan133Y

nsAnwIndell@uaueiznisadianas
Aadendnuunennsalfmuizanfuoynsuna,
yaANsdseennEnlnefeisn1smeada 7 35 loun
3 dend—auiud FemsiliiSeusesaviidmes

& aa ] Y ¥ dy o W ¢ aa
lga 15n15VN IS EUMBLavINE9weIUT1IY F0N1S

[ '
o w aa

MRS UMILLEVT N AINTUTULLUULAY ITN59IN

v '
a o v aa 1

WiSsumeudmanilganiasgiedng 35n1svinlv
Bousiaddwediumesuuuuan uagisnish
I3eudeiardmdsesiumeiuuuam nan1sfinw
wuin Fdend —lauAudianuwiugunnign dad
FILUUNEINTEO AD

A

Y, =1.40384Y, , —0.40384Y, , —0.88690e, ,
AnfNssuUsENA

YU UANFIUNIULATEFAINITINYAS
NIENTINNYATHATannIal MBaiateyanisdsenn

w3nlkne
17 a
LBNE5919949

Box, G.E.P., G.M. Jenkins and G.C. Reinsel. 1994,
Time Series Analysis: Forecasting and
Control. 3rd Ed. New Jersey: Prentice
Hall. 438 p.

Inkhong, P. 2005. An Analysis of Price
Transmission and Speed of Price
Adjustment of Thai Pepper.

Master Thesis. Kasetsart University.
113 p. [in Thai]

Ket-iam, S. 2005. Forecasting Technique.
2nd Ed. Songkhla: Thaksin University.
328 p. [in Thai]

Khoka, A. 2017. Phytochemicals from Piper
Nigrum and their pharmacological
effects. PKRU SciTech Journal
1(2): 28-39. [in Thali]

Luangtong, N. and N. Kantanantha. 2016.
Selection of the appropriate agricultural
yield forecasting models. Thai Science
and Technology Journal 24(3): 370-381.
[in Thai]

Manmin, M. 2006. Time Series and
Forecasting. Bangkok: Foreprinting.
448 p. [in Thail

Office of Agricultural Economics. 2020. Export
statistics of black or white pepper
from 2011 to 2020. [Online]. Available
http://impexp.oae.go.th/service/export.p
hp?S_YEAR=2554&E YEAR=2563&PRODU
CT_GROUP=5251&PRODUCT ID=3826&wf
_search=&WF SEARCH=Y#export
(15 December 2020).

Riansut, W. 2018. Comparison of tangerine
prices forecast model by exponential
smoothing methods. Thai Journal
of Science and Technology
7(Suppl.5): 460-470. [in Thai]

__ . 2019. Forecasting the prices
of black pepper. RMUTP Research
Journal 13(2): 93-105. [in Thail

168



