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The objective of this study was to construct the green bean prices forecasting model by 7
statistical methods: 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. Time series of monthly green bean prices which were gathered from
the website of the Office of Agricultural Economics during January 2005 to December 2018 of 168
observations were divided into 2 datasets. The first dataset had 156 observations from January 2005 to
December 2017 for constructing the forecasting models. The second dataset had 12 observations from
January to December 2018 for comparing the accuracy of the forecasts via the criteria of the lowest
mean absolute percentage error and root mean squared error. The research findings indicated that the

most accurate method was Winters’ multiplicative exponential smoothing method.

Keywords: green bean, forecasting model, Box-Jenkins, exponential smoothing
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Figure 1 Run plot for the green bean prices during January 2005 through December 2017
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Figure 7 ACF and PACF of the errors from Simple seasonal exponential smoothing method

Table 2 Seasonal index from Simple seasonal exponential smoothing method

Month Seasonal Index Month Seasonal Index Month Seasonal Index

January -1.07484 May 2.36590 September -0.50564

February -0.88716 June 0.84667 October -1.13180
March 0.04975 July -1.27718 November -0.25872
April 1.15436 August 1.68051 December -0.96180
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Figure 8 ACF and PACF of the errors from Winters” additive exponential smoothing method

Table 3 Seasonal index from Winters’ additive exponential smoothing method

Month Seasonal Index Month Seasonal Index Month Seasonal Index

January -0.59141 May 2.49778 September -0.72544

February -0.49157 June 0.89063 October -1.43950
March 0.35745 July -1.32114 November -0.65431
April 1.37416 August 1.54863 December -1.44522
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Figure 9 ACF and PACF of the errors from Winters” multiplicative exponential smoothing method

Table 4 Seasonal index from Winters” multiplicative exponential smoothing method

Month Seasonal Index Month Seasonal Index Month Seasonal Index

January 0.94901 May 1.10120 September 0.94332

February 0.94347 June 1.02891 October 0.91365
March 0.97848 July 0.93489 November 0.96186
April 1.04650 August 1.03426 December 0.93923
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Table 5 MAPE and RMSE of the second dataset

AugNFeskaznzauRUe YN suTIAEUTeIn T
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Criteria Box-Jenkins Holt Damped Simple Winters’ Winters’
Seasonal Additive  Multiplicative
MAPE 11.6947 10.1606 11.7696 11.3285 9.6476 8.7121
RMSE 2.8896 2.7160 2.9021 2.6208 2.5552 2.4348
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Table 6 Forecast values of the green bean prices from Winters” multiplicative exponential smoothing

method
Time Forecast Time Forecast Time Forecast
Values Values Values
JAN. 2019 21.52 MAY. 2019 25.31 SEP. 2019 21.97
FEB. 2019 21.47 JUN. 2019 23.73 OCT. 2019 21.35
MAR. 2019 22.34 JUL. 2019 21.63 NOV. 2019 22.55
APR. 2019 23.97 AUG. 2019 24.01 DEC. 2019 22.09
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Figure 10 Comparison of the green bean prices and its forecasts from Winters’ multiplicative

exponential smoothing method
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