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A comparison of forecasting methods between Winters’ multiplicative exponential
smoothing, Box-Jenkins, and combined methods, for forecasting monthly

prices of white shrimp Litopenaeus vannamei
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Abstract

The purpose of this research was to compare three forecasting methods: 1) Winters’ multiplicative
exponential smoothing, 2) Box-Jenkins, and 3) combined methods, for forecasting monthly prices of white shrimp
Litopenaeus vannamei, size of 70 shrimp per kilogram. The set of time series data of 168 values used in this
research was monthly price of the white shrimp from January 2005 to December 2018. The first category of 156
values from January 2005 to December 2017, was used for modeling time series models, and the second category
of 12 values from January to December 2018, was used for finding the most suitable forecasting method by the
criterion of the lowest mean absolute percentage error (MAPE). The results showed that;

1. The Winters’ multiplicative exponential smoothing model was ¥, = [176.308—0.356k]§ where ¥,

k+144
and Sk were forecasting values and seasonal indices respectively, k was natural numbers, n was number of time
series data, and t =n + k. The correlation coefficient of this model was 0.98.

2. The Box-Jenkins model was SARIMA (1, 1, 0), (0, 1, 1), (no constant), presented by SA(t =
1.3639(?171 _ \‘(Fl}) —0.3639(\?{72 + %44)”}“12 +e, —0.863¢,_,,. Where ¥, and e, were forecasting and error
values, respectively. The correlation coefficient of this model was 0.98.

3. The combined forecasting model was Yt :4_11+o_322§{wt +o_649€{bl, where Yt, §,, and g, were
forecasting values form this model, Winters’ exponential smoothing model, and Box-Jenkins model, respectively. The
correlation coefficient of this model was 0.98.

4. The most suitable forecasting method for this research was Winters’ multiplicative exponential smoothing
method because it had the lowest mean absolute percentage error (MAPE = 16.40), which was less than that from
Box-Jenkins method (MAPE=19.10) and combined method (MAPE=17.50).

Keywords: white shrimp Litopenaeus vannamei prices, forecasting model, Winters’ exponential smoothing method,

Box-Jenkins method, combined method
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Figure 1 Time series plot of white shrimp Litopenaeus vannamei prices.
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Table 1 Seasonal indices of Winters’ multiplicative exponential smoothing time series model.

t month seasonal indices t month seasonal indices
157 January 1.03 163 July 0.94
158 February 1.07 164 August 0.98
159 March 1.06 165 September 0.98
160 April 1.02 166 October 1.01
161 May 0.96 167 November 0.98
162 June 0.93 168 December 0.99
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Figure 2 ACF and PACF for prices of white shrimp Litopenaeus vannamei.
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Figure 3 ACF and PACF for residual of white shrimp Litopenaeus vannamei prices.
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Table 2 Coefficients of combined method.
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predictor coefficient standard error t-test p-value
constant 4.1 2.07 1.99 0.04
Winters’ multiplicative 0.32 0.16 1.96 0.05
SARIMA (1, 1,0), (0, 1, 1), 0.64 0.17 3.88 0.00
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Table 3 Observation and forecast from 3 methods (baht/kilogram).

forecasting methods

month (2018) t observation
Winters’ multiplicative SARIMA (1, 1,0), (0, 1, 1),, combined
January 157 177 180.42 182.74 180.80
February 158 184 186.75 189.19 187.03
March 159 183 187.42 188.96 187.09
April 160 145 177.51 178.69 177.24
May 161 125 164.86 168.59 166.61
June 162 140 160.79 168.01 164.92
July 163 158 165.83 172.62 169.53
August 164 154 169.93 175.30 172.60
September 165 138 173.09 177.05 174.75
October 166 131 175.02 176.86 175.25
November 167 135 172.78 177.50 174.95
December 168 145 173.71 179.59 176.60
MAPE 16.40 19.10 17.50
300
(u=s y series 2
250 - — - VWirter
200 oo »

baht/kilogram
o
o

Figure 4 Backcast and forecast from three methods for prices of white shrimp Litopenaeus vannamei.
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Table 4 Forecast from Winters’ multiplicative exponential smoothing for the year 2019 (baht/kilogram).

month (2019) forecast month (2019) forecast
January 151.15 July 152.81
February 159.33 August 158.41
March 162.39 September 162.37
April 154.24 October 166.00
May 144.88 November 166.82
June 144.91 December 170.97
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