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Model for forecasting the export volume of frozen shrimp
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Abstract

The purpose of this study was to construct the model for forecasting the export volume of frozen shrimp by
using data gathered from the website of Office of Agricultural Economics during January 2011 to August 2019. The
data of 104 values were used and divided into 2 sets. The first set with 96 values from January 2011 to December
2018 was used for constructing the forecasting models by 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, Winters’ multiplicative exponential
smoothing method, and combined forecasting method. The second set with 8 values from January to August 2019
was used for comparing the accuracy of the forecasting model via the lowest mean absolute percentage error. The
findings indicated that the most accurate method was the Winters’ additive exponential smoothing method.
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Table 1 Forecasting model.

suitable for the
no. method forecasting model
characteristics of the data

1 Box-Jenkins  SARIMA(p, d, )(P, D, Q). : - trend (ARIMA model)

D A A~

&>p(B)é’p(Bs)(1—B)d(l—Bs) Y, = 8+éq(B)®Q(BS)el - seasonal

(Box, Jenkins & Reinsel, 1994) - trend and seasonal (SARIMA
model)
2 Holt Y,n=a,+b,(m) where a, =a¥, +(1-a)(a_, +b_,), -trend

b, =y(a,—a,,)+(1-y)b,_, (Manmin, 2006)

3 Brown Y, =2, +b, [(m—l) +l} where a, =aY, +(1-a)a,_, trend
o
. b,=a(a,—a_)+(l-a)b,, (IBM Corporation, 2013)
4 damped {{Hm —a, +blz¢i - trend
i=1
where a, =aY, +(1-a)(a,_, +¢b,_,).
b, =v(a,—a_,)+(1-v)¢b_, (Manmin, 2006)
5 simple ¥, =a, +S, where a, = q(Y[ - §¢75)+ (1-a)a.,, - seasonal
seasonal S, = 3(Y, —a,) +(1_5)§'H (Ket-iam, 2005)
6 Winter Y =(a, -rblrn)-rét where - trend and seasonal
additive a, :(x(Y( —§(75)+(1—0L)(aH +b.,),
bx = Y(at - a\—l) + (1 - Y)bt—l '
S, =8(Y,-a,)+(1-8)S,.,
(Ket-iam, 2005)
7 Winter Y =(a, +blrn)§.l where - trend and seasonal

multiplicative

a, =o AY‘ +(1-a)(a,_, +b_,).
t=s
bl = Y(a’l - atfl) + (1 - Y)bt—l ’
Y,

S, =8—+ (1- 8)@175 (Ket-iam, 2005)

a,
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Table 1 Forecasting model. (Continued)

no. method

forecasting model

suitable for the

characteristics of the data

. K
8 combined ¢ _Sb9. (Manmin, 2006)
i=1

- trend and seasonal

where SA{“ represents the forecast value of the method

i=1,2,...,7and b, represents the regression

coefficient from the least squares method

(Montgomery, Peck, & Vining, 2006)
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Figure 1 Run plot of the export volume of frozen shrimp from January 2011 to December 2018.
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Table 2 Forecasting model results.

no. method forecasting model

1 Box-Jenkins AR(4, 12) I(1) SI(1) :
?t =Y, _0-24(Y174 Y5 =Yy +Yt—l7) +0-58(Y1712 _Y1713)+0-42(Y1724 _thzs)

where Y,_; represent the time series at t —j time

2 Holt Y., =8,546,744.06 -81,133.57(m)
where m = 1 represent January 2019

3 Brown 5 1
..., =8,511,480.25+ 164,477.29{(m -1)+ m}
where m = 1 represent January 2019

4 damped ¥, =8,583,572.15-43,860.01758 0.7

i=1
where m = 1 represent January 2019
5 simple seasonal ¥, =8,440,216.23 + 8,
where §l represent the season index as shown in (Table 3)
6 Winter additive Y..m =(7,957,634.44 —87,726.21m) + S,
where m = 1 represent January 2019
and §[ represent the season index as shown in (Table 4)
7 Winter Y,,m = (8,725,643.65 - 85,698.81m)S,
multiplicative where m = 1 represent January 2019

and §[ represent the season index as shown in (Table 5)

8 Combined” ¥, = —0.13BJ +0.11 SimpleS +0.53 WinterAdd +0.49 WinterMul

" Not considering Holt, Brown and Damped methods due to all 3 forecasting methods do not pass the assumption.

As detailed in (Table 6).

Table 3 Seasonal index from simple seasonal exponential smoothing method.

month seasonal index month seasonal index month seasonal index
January -1,806,699 May 528,891 September 1,268,553
February -2,540,342 June 705,325 October 1,951,029
March -1,210,379 July 801,270 November 1,496,051

April -2,059,880 August 906,019 December -39,839
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Table 4 Seasonal index from Winters’ additive exponential smoothing method.

month seasonal index month seasonal index  month seasonal index
January -2,289,993 May 397,028 September 1,488,325
February -2,935,911 June 661,371 October 2,258,706
March -1,518,057 July 845,224 November 1,891,613
April -2,279,651 August 1,037,882 December 443,390

Table 5 Seasonal index from Winters’ multiplicative exponential smoothing method.

month seasonal index month seasonal index month seasonal index
January 0.77 May 1.03 September 1.15
February 0.72 June 1.04 October 1.21
March 0.88 July 1.07 November 1.14
April 0.79 August 1.12 December 0.98
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Table 6 Result of checking the suitability of the forecasting method.
KS runs Levene
No. method BIC Ljung-Box Q p-value p-value p-value t-test p-value o p-value
test test statistic
1 BJ 28.80 14.24 0.58 0.34 1.00 0.11 0.91 0.13 0.90 0.63 0.80
2 Holt 28.91 36.97 0.00 0.72 0.67 0.00 1.00 0.20 0.85 0.44 0.93
3 Brown 29.09 41.24 0.00 0.68 0.75 -1.64 0.10 -0.06 0.95 0.50 0.90
4 Damped 28.96 34.49 0.00 0.69 0.73 1.03 0.31 -0.21 0.84 0.42 0.95
5 SimpleS 28.25 18.68 0.29 0.63 0.82 -0.82 0.41 -0.54 0.59 0.45 0.93
6 WinterAdd 28.28 19.86 0.18 0.60 0.86 -0.41 0.68 0.11 0.92 0.45 0.93
7 WinterMul 28.25 18.28 0.25 0.53 0.94 -0.21 0.84 0.26 0.80 0.31 0.98
Combined v 0.60 0.87 -1.66 0.10 0.58 0.56 0.28 0.99

“|

With statistical significance at the level of 0.05.

" SPSS does not display these statistics for the combined forecasting method.
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Table 7 MAPE of the second dataset.
method BJ SimpleS WinterAdd WinterMul Combined
MAPE 8.69 21.49 7.37 20.21 14.05
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Table 8 MAPE of the first dataset.
method BJ SimpleS WinterAdd WinterMul Combined
MAPE 13.70 11.06 11.18 11.32 9.22

eldsuuunennsafaesdanisiuiey
BoenKulf 10T 51891093 UNe FLLLLIN LAY
8end-tauiudlunisnansallFuaunasg
denanfisanugude sausideuiuenau 2562 T
WauiuNAN 2563 WU innunisdsaantjsan
wrudesanaluualiinanaese (Table 9) wag

(Figure 2) Tatf3u1un1sd9eanfvanududeas

b

P | = =
WiNTugenanludasifounaiAnNdaheu

a LA : o &
woAANIW wAarilTnanisdeeannfign
Tugaaneunun1iug aenelsfinan dinnmnis
] % 1 @ ‘dl ] o :/I
depanfiaanutudalinafaunasatiane Ani

d o e . R
Wandayaniulaaiuuinau 649

O] Q a

o o

CLLEDRE
dsulgesauuuialilfsuuunansaindaan

WinnzaNduiuninensaian e ansialy

Table 9 Forecast values of the export volume of frozen shrimp from Winters’ additive exponential

smoothing method and Box-Jenkins method.

forecast values by

forecast values by

time time
Winters’ additive Box-Jenkins Winters’” additive Box-Jenkins

SEP 2019 8,656,423 7,557,181 MAY 2020 6,863,317 6,321,263
OCT 2019 9,339,079 7,522,288 JUN 2020 7,039,933 7,195,109
NOV 2019 8,884,259 7,839,438 JUL 2020 7,136,061 6,211,467
DEC 2019 7,348,310 7,269,271 AUG 2020 7,240,992 6,852,331
JAN 2020 4,527,200 4,523,141 SEP 2020 7,603,709 6,648,633
FEB 2020 3,793,556 3,820,218 OCT 2020 8,286,364 6,848,827
MAR 2020 5,123,684 4,854,087 NOV 2020 7,831,545 7,169,539
APR 2020 4,274,364 4,244,166 DEC 2020 6,295,595 6,756,550
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Figure 2 Comparison of the export volume of frozen shrimp and its forecasts from Winters’ additive

exponential smoothing method and Box-Jenkins method.
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