
                

*Corresponding author 

E-mail address: jauhari@trunojoyo.ac.id 

Received May 07, 2024 

1 

  

     Available online at http://scik.org 

     Commun. Math. Biol. Neurosci. 2025, 2025:14 

https://doi.org/10.28919/cmbn/8635 

ISSN: 2052-2541 

 

 

TIME SERIES METHOD FOR FORECASTING MODEL FOR AMOUNT OF 

GINGER PLANT PRODUCTION 

ACHMAD JAUHARI*, DEVIE ROSA ANAMISA, FIFIN AYU MUFARROHA 

Department of Informatics, Faculty of Engineering, University of Trunojoyo Madura, Bangkalan 69162, Indonesia  

Copyright © 2025 the author(s). This is an open access article distributed under the Creative Commons Attribution License, which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Abstract: The ginger plant is a medicinal plant with great potential to be developed as an ingredient in traditional 

medicine and a raw material for drinks and food. From 2015 to 2021, almost all of the crops in this rhizome group 

experienced an increase in harvested area, but only ginger plants experienced a decrease in production. This is due to 

unpredictable weather changes, which can affect crop yields. Good production results can help farmers and industry 

in processing ginger crops. Therefore, accurate forecasting is needed to determine the quality of decision-making. 

This research uses primary data from ginger crop harvest from January 2015 to December 2019. Several trials have 

been carried out using time series forecasting methods: Double Exponential Smoothing (DES) and Triple Exponential 

Smoothing (TES). The aim is to find the accuracy of several time series methods in predicting the amount of ginger 

production so that farmers do not fail to carry out scientific forecasting. This research shows that the best forecasting 

method is to use the TES forecasting model with a Mean Absolute Percentage Error (MAPE) value of 38.10% 

compared to DES with a MAPE value of 42.49%. This shows that the TES method is better and more capable of 

forecasting the amount of ginger plant production. 
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1. INTRODUCTION 

Ginger is a rhizome plant that has many benefits, such as cooking spices, herbal medicine, herbal 

medicine, and others [1]. The origin of the ginger plant is unknown, but in Tropical Asia, this type 

has been known for its properties and cultivated since ancient times. Ginger plants are a group of 

rhizomes that, from 2015 to 2021, almost all regions in Asia experienced an increase in harvested 

area, but only ginger plants experienced a decrease in production. Therefore, there has been a lot 

of research on forecasting models for the amount of production, which is proliferating in line with 

increasing needs, as in research conducted by [2] regarding forecasting the amount of palm oil 

production for the next period. The results of this research have increased in 2016 by 25905 tons 

and in 2017 by 33260 tons. This shows that forecasting the amount of oil palm production can be 

a reference in determining business policies and strategies[3][4]. Apart from that, in research by 

[5] regarding forecasting for food crop products will also increase in the future. The results of this 

research are that the amount of rice commodity production has increased by approximately 1000 

tonnes in period 23. And in the research [6] regarding analysis of production forecasting, harvest 

area, and price of soybean crops in Central Java province. This research shows that the 

development of soybean production and harvest area is very volatile and has a downward trend. 

This indicates that the process of forecasting production quantities requires a method that has a 

high level of accuracy and small error[7][8]. 

Therefore, this research applies the time series method to predict the amount of ginger plant 

production. This is done because the type of data pattern from the ginger plant consists of several 

periods. The time series methods used are the DES and TES methods. The DES method is a 

forecasting method by smoothing the distribution curve over time with a periodic series model[9]. 

The DES model uses two parameters, namely alpha and beta, to estimate the level and trend 

components of the time series respectively [10]. There are several studies regarding forecasting 

using the DES method, such as [11] regarding forecasting car production and produces a MAPE 

of 46.67% which is at the parameter value α=0.618034 and parameter γ=0.381966 so the forecast 

results for the Toyota Avanza car in May 2022 are 16263 units. Then developed by [12] regarding 
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applying the exponential smoothing method in predicting the number of new students at Favorite 

High School with better DES results than SES. This is proven by the MAPE value in the DES 

method being smaller than in the SES model. Apart from the DES method having a small error 

rate, the TES method is also an exponential smoothing method using three weightings in the 

forecasting process[13]. The three weights have a value range of zero to one. The advantages of 

these two methods can be seen from the relative ease of the forecasting process and better accuracy 

[14]. However, these two methods need to be compared to improve the method in the future so 

that it becomes more accurate [15]. 

Based on the problems above, this research designed a forecast for the amount of ginger plant 

production by applying several time series methods such as DES and TES to get the best level of 

accuracy and based on the smallest error so that farmers can carry out all planning well in 

predicting the amount of ginger plant production in the year. will come. 

 

2. PRELIMINARIES 

The data used in this research was obtained from harvest results from various ginger production 

farming areas in Madura, collected at the Madura Agriculture Service from January 2015 to 

December 2019, totaling 250 datasets. The stages of this research start from problem formulation, 

literature study, primary data, data normalization, application of both DES and TES methods, 

evaluation, and conclusion, as in Figure 1. 

 

 
Figure 1. Research stages 

 



4 

ACHMAD JAUHARI, DEVIE ROSA ANAMISA, FIFIN AYU MUFARROHA 

Based on Figure 1, the first stage of this research is problem formulation, where the aim is 

to predict the amount of ginger plant production by applying the time series method, namely DES 

and TES, and evaluating the error level of the two methods. Then, at the literature study stage, look 

for and understand relevant information as a source or reference for solving the problems in this 

research. Then, collect primary data and normalize the data with the binary sigmoid function from 

0 to 1. The function formula is as in Equation (1) [16]. The data normalization process aims to 

ensure that the input data values can be adjusted to the activation function that will be used in this 

research [17]. 

𝑦′ =
𝑥−𝑥𝑚𝑖𝑛

𝑥𝑚𝑎𝑥−𝑥𝑚𝑖𝑛
∗ (0.9 − 0.1) + 0.1                                                         (1) 

 

Meanwhile, the DES and TES methods are used to apply the time series method for 

forecasting the amount of ginger plant production. This research proposed this method because the 

data pattern on the amount of ginger plant production is unstable, so that an exponential smoothing 

model can be used. DES is a method that repeats calculations continuously using parameters that 

are different from the parameters used in the original series [18]. The forecasting value from this 

method is obtained using two smoothing constants with values between 0 and 1, which can be seen 

in equation (2) [19]. The TES method consists of three elements: smoothing elements, trend 

elements, and seasonality for each period, using three weightings in the forecasting process. These 

three weights are alpha (α), beta (β), and gamma (γ). Forecasting calculations using the TES 

method can be seen in equation (3) [20]. Exponential smoothing is a smoothed estimate of the data 

values at the end of each period. And trend is a smoothed estimate of the average growth at the 

end of each period [21]. The stages of the DES and TES method process for predicting the amount 

of ginger plant production can be seen in Figure 2.   

 

𝑆𝑛 = 𝛼𝑌𝑛 + (1 − 𝛼)(𝑆𝑛−1 + 𝑇𝑛−1)                                                          (2) 

𝑇𝑛 = 𝛾(𝑆𝑛 − 𝑆𝑛−1) + (1 + 𝛾)𝑇𝑛−1  

𝑌𝑛+𝑚 = 𝑆𝑛 + 𝑇𝑛+𝑚  

𝑏𝑛 = 𝛾(𝑆𝑛 − 𝑆𝑛−1) + (1 − 𝛾)𝑇𝑛−1                                                          (3) 

𝐼𝑛 = 𝛽
𝑋𝑡

𝑆𝑛
+ (1 − 𝛽)𝐼𝑛−1             
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𝑆𝑛
′ = 𝛼

𝑋𝑡

𝑆𝑛
+ (1 − 𝛼)(𝑆𝑛 + 𝑇𝑛−1)  

𝑓𝑛+𝑚 = (𝑆𝑛
′ + 𝑇𝑛+𝑚)𝐼𝑛+𝑚   

where 𝑆𝑛 directly to the trend of the previous period, i.e 𝑇𝑛−1 by adding the final smoothing value, 

i.e 𝑆𝑛−1. This helps to eliminate lag and ground the current forecast data. And if there is still a 

little randomness, then this is eliminated by smoothing with γ (gamma) the trend in the last period 

(𝑆𝑛 − 𝑆𝑛−1)  and add it to the previous trend estimate multiplied by (1-γ). 𝐼𝑛  is trend, 𝑆𝑛
′   is 

exponential smoothing, 𝑓𝑛+𝑚 is the prediction for the n-th period. 

The forecast evaluation results are carried out to measure the accuracy of the forecasting 

process. This approach is practical when the size of the forecast variable is essential in evaluating 

the accuracy of the forecast, where the correspondence between existing data and forecast data[16]. 

Several calculations are commonly used to calculate total forecasting error, one of which is MAPE. 

MAPE is calculated using the absolute error for each period divided by the actual observed value. 

Then, average the fundamental percentage errors. MAPE is an error measurement that calculates 

the percentage of deviation between real data and forecast data. The MAPE value can be calculated 

using equation (4). 

𝑀𝐴𝑃𝐸 = (
100%

𝑛
) ∑

|𝑥𝑡−𝑓𝑡|

𝑥𝑡

𝑛
𝑡=1                                                                (4) 

where 𝑥𝑡 is the actual data in period t, 𝑓𝑡 is the forecast value in period t, n is the amount of data. 

 

Figure 2. DES And TES process stages for forecasting the amount of ginger plant production 
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3. MAIN RESULTS 

This section discusses the trials and implementation results of DES and TES predictions for 

forecasting the amount of ginger plant production. The initial stage is to prepare the data that the 

system will predict. The data pattern used is shown in Figure 3. Based on Figure 3, it can be seen 

that the data pattern increases with an increase in the number of ginger plants, which means that 

ginger production has decreased or vice versa. There is a fluctuating data pattern, so it can be said 

that the data contains trend and seasonal patterns.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Data Patterns of Ginger Crop Production in Madura 

Before the forecasting process is carried out using the DES and TES models, primary data 

is transformed to eliminate duplicates and reduce complexity. The results of the normalization of 

data on the amount of ginger plant production can be seen in Table 1. Based on Table 1, the next 

step is to make predictions using the DES method, so optimum level smoothing (α) and trend 

smoothing (β) parameter values are needed. In this study, we used experiments by combining 

several α and β values and then tested them against the test data to obtain an error value in MAPE, 

as in Table 2. Based on Table 2, the DES model with parameters α = 0.4 and β = 0.3 has shown a 

MAPE value of 42.49%, so the best DES model can be used as a forecast for several periods into 

the future. Calculation of the predicted value (fitted value) on the combination of train data and 

test data (returning the entire data) based on the DES model as in Table 3. Comparison between 

actual data, fitted value, and the results of forecasting the amount of ginger plant production can 

be seen in Figure 4. Figure 4 shows that the red line follows the actual data pattern, so the DES 
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method can be stated that the model is suitable for forecasting the amount of ginger plant 

production. 

 Table 1. Normalization Data of Ginger Crop Production with Binary Sigmoid 

No 
Years 

2019 2018 2017 2016 2015 

.. .. .. … … … 

11 0.5521 0.7354 0.6302 0.4943 0.7329 

12 0.5111 0.6733 0.7141 0.3325 0.6254 

13 0.3897 0.5747 0.8935 0.2595 0.6140 

14 0.4922 0.5866 0.5771 0.1943 0.5742 

15 0.4628 0.4742 0.5642 0.3000 0.5595 

16 0.5310 0.3140 0.4997 0.4694 0.5325 

17 0.5898 0.4315 0.4762 0.4723 0.5222 

18 0.6203 0.5699 0.4825 0.4762 0.4935 

19 0.6264 0.8742 0.4855 0.5771 0.4412 

20 0.6349 0.9483 0.4774 0.6076 0.4095 

… … … … … … 

50 0.5875 0.5674 0.7210 0.5865 0.4131 

 

Table 2. Combination of α and β Parameter Values With the DES Method 

Model of DES MAPE 

(%) α β 

0.8 

 

0.3 50.93 

0.5 47.22 

0.7 49.01 

0.7 

0.3 45.56 

0.5 50.65 

0.7 43.57 

0.6 

0.3 45.42 

0.5 48.56 

0.7 51.73 

0.5 

0.3 47.22 

0.5 49.01 

0.7 52.96 

0.4 

0.3 42.49 

0.5 44.42 

0.7 45.40 

0.3 

0.3 48.53 

0.5 43.76 

0.7 43.79 
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Table 3. Fitted Value on Overall Data With DES Model 

No Level 

(𝑆𝑛) 

Trend 

(𝑇𝑛) 

Forecast 

(𝑌𝑛+𝑚) 

.. … … … 

11 

0.195079 

-

0.025955 0.156129 

12 

0.236259 

-

0.012528 0.169124 

13 0.343216 0.011369 0.223731 

14 0.495048 0.039462 0.354585 

15 0.551370 0.042834 0.534510 

16 0.468043 0.017601 0.594203 

17 0.500827 0.020638 0.485644 

18 0.598224 0.035990 0.521465 

19 

0.449956 

-

0.000862 0.634214 

20 0.491124 0.007544 0.449094 

.. … … … 

240 0.433637 0.003219 0.426225 

241 0.443012 0.004450 0.436856 

242 0.452369 0.005431 0.447462 

243 0.461539 0.006179 0.457801 

244 0.470415 0.006718 0.467719 

245 0.478939 0.007079 0.477134 

246 0.487091 0.007294 0.486018 

247 0.494881 0.007393 0.494385 

248 0.502336 0.007406 0.502274 

249 0.509497 0.007357 0.509742 

250 0.433637 0.003219 0.426225 

The forecasting process with the TES model is carried out based on the optimum α, β, and 

γ values and the smallest MAPE, and so the prediction results can be seen in Table 4. Based on 

table 4 shows that the combination of parameters α and β is the same as the DES model, and γ=0.1 

has produced MAPE amounting to 38.10%. This indicates that the measurement error of the TES 

model is smaller than the DES model because it has the smallest MAPE value, so it can be said 

that the TES forecasting ability is excellent compared to the DES model. Meanwhile, the 

comparison plot of actual data, forecasting data using DES and predicting results using TES can 

be seen in Figure 5. Figure 5 shows that the forecasting results from the TES and DES models 
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have a minor error rate, namely the TES model, so TES is the best model for predicting—the 

amount of ginger plant production for the next period. 

Table 4. Combination of α, β, 𝛾 Parameter Values With the TES Method 

Model of TES MAPE 

(%) α β 𝛾 

0.8 

 

0.3 0.1 44.66 

0.5 0.2 43.50 

0.7 0.3 41.71 

0.7 

0.3 0.1 40.83 

0.5 0.2 42.16 

0.7 0.3 44.42 

0.6 

0.3 0.1 45.40 

0.5 0.2 48.53 

0.7 0.3 39.89 

0.5 

0.3 0.1 45.04 

0.5 0.2 45.56 

0.7 0.3 40.76 

0.4 

0.3 0.1 38.10 

0.5 0.2 43.79 

0.7 0.3 46.05 

0.3 

0.3 0.1 44.52 

0.5 0.2 47.21 

0.7 0.3 46.21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. DES Method Forecasting Results 
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Figure 5. Comparison of Actual Data, DES Forecasting, TES Forecasting 

 

4. CONCLUSION 

Based on research that has been carried out on predicting the amount of ginger plant production 

using the time series method, namely DES and TES, it can be concluded that the best method is 

the method that produces the smallest MAPE. The MAPE value from the DES model is 42.49% 

with parameters α = 0.4 and β = 0.3, while the MAPE value from TES is 38.10% with parameters 

γ=0.1 so it can be seen that the most suitable model to use for forecasting the amount of ginger 

plant production is TES. The results of this research can be used by spice farmers in planning 

production so that they can reduce losses that occur. Meanwhile, development in further research 

is to carry out forecasting again by optimizing forecasting parameters to produce a smaller error 

rate, such as using the Particle Swarm Optimization (PSO) method or Genetic Algorithm. 

 

ACKNOWLEDGEMENTS 

The author would like to thank the Department of Agriculture and Food Security in Pamekasan, 

Madura, for sharing primary data to be processed in this research. 

 

CONFLICT OF INTERESTS 

The authors declare that there is no conflict of interests. 



11 

FORECASTING MODEL FOR AMOUNT OF GINGER PLANT PRODUCTION 

REFERENCES 

[1] P. Pandotra, Ajai.P. Gupta, S. Khan, G. Ram, S. Gupta, A comparative assessment of ISSR, RAPD, IRAP, & 

REMAP molecular markers in Zingiber officinale germplasm characterization, Sci. Hortic. 194 (2015), 201–207. 

https://doi.org/10.1016/j.scienta.2015.08.011. 

[2] S.P. Elvani, A.R. Utary, R. Yudaruddin, Peramalan jumlah produksi tanaman kelapa sawit dengan menggunakan 

metode arima (autoregressive integrated moving average), J. Manaj. 8 (2016), 95–112. 

[3] K.H. Ng, Y.S. Gan, C.K. Cheng, K.-H. Liu, S.-T. Liong, Integration of machine learning-based prediction for 

enhanced Model’s generalization: Application in photocatalytic polishing of palm oil mill effluent (POME), 

Environ. Pollut. 267 (2020), 115500. https://doi.org/10.1016/j.envpol.2020.115500. 

[4] S.N. Kane, A. Mishra, A.K. Dutta, International conference on recent trends in physics 2016 (ICRTP2016), J. 

Phys.: Conf. Ser. 755 (2016), 011001. https://doi.org/10.1088/1742-6596/755/1/011001. 

[5] R. Ariyanto, D. Puspitasari, F. Ericawati, Penerapan metode double exponential smoothing pada peramalan 

produksi tanaman pangan, J. Inform. Polinema 4 (2017), 57–62. https://doi.org/10.33795/jip.v4i1.145. 

[6] S. Rokhimah, T. Widjojoko, A.N. Mandamdari, Analisis peramalan produksi, luas panen, dan harga kedelai di 

Provinsi Jawa Tengah, Pros. Semin. Nas. Has. Penelit. Agribis. 6 (2022), 124–130. 

[7] H. Cipta, Model peramalan volume pengunjung taman rekreasi the leu garden menggunakan metode 

dekomposisi trend moment, Islam. Sci. Technol. 5 (2020), 1–14. 

[8] G. Li, W. Chen, D. Li, et al. Comparative study of short-term forecasting methods for soybean oil futures based 

on LSTM, SVR, ES and wavelet transformation, J. Phys.: Conf. Ser. 1682 (2020), 012007. 

https://doi.org/10.1088/1742-6596/1682/1/012007. 

[9] F.R. Hariri, W. Sari, C. Mashuri, Perbandingan metode Double Exponential Smoothing dan Simple Moving 

Average pada kasus peramalan penjualan, Teknol. J. Ilm. Sist. Inf. 11 (2021), 93–100. 

https://doi.org/10.26594/teknologi.v11i2.2348. 

[10] O. Bernando, Analyzing the new student admission forecasts using single and double exponential smoothing 

forecasting methods at stabn sriwijaya college tangerang banten, J. Ekon. 12 (2023), 1719–1730. 

[11] M.I. Wiladibrata, N.A. Komara Rifai, Peramalan produksi mobil menggunakan metode double exponential 

smoothing dengan algoritma golden section, Bandung Conf. Ser.: Stat. 2 (2022), 507–511. 

https://doi.org/10.29313/bcss.v2i2.4776. 



12 

ACHMAD JAUHARI, DEVIE ROSA ANAMISA, FIFIN AYU MUFARROHA 

[12] M. Marizal, F. Mutiarani, Penerapan metode eksponential smoothing dalam memprediksi jumlah peserta didik 

baru di sma favorit kota payakumbuh, Maj. Ilm. Mat. Stat. 22 (2022), 43-49. 

https://doi.org/10.19184/mims.v22i1.30138. 

[13] M. Kurniawati, Metode triple exponential smoothing tipe brown pada peramalan produksi padi Provinsi Jawa 

Tengah, J. Ilm. Mat. Pendidik. Mat. 13 (2021), 1. https://doi.org/10.20884/1.jmp.2021.13.2.4318. 

[14] S.K. Margi, W.S. Pendawa, Analisa dan penerapan metode single exponential smoothing untuk prediksi 

penjualan pada periode tertentu, Pros. SNATIF, 1998 (2015), 259–266. 

[15] A.N. Aimran, A. Afthanorhan, A comparison between single exponential smoothing (SES), double exponential 

smoothing (DES), holt's (brown) and adaptive response rate exponential smoothing (ARRES) techniques in 

forecasting Malaysia population, Glob. J. Math. Anal. 2 (2014), 276-280. 

https://doi.org/10.14419/gjma.v2i4.3253. 

[16] R. Abelia, R. Ruslan, L. Laome, et al. Penerapan jaringan syaraf tiruan backpropagation pada peramalan curah 

hujan di kota kendari, J. Mat. Komput. Stat. 2 (2022), 131–135. https://doi.org/10.33772/jmks.v2i2.18. 

[17] A. Wanto, A.P. Windarto, D. Hartama, et al. Use of binary sigmoid function and linear identity in artificial neural 

networks for forecasting population density, Int. J. Inform. Syst. Technol. 1 (2017), 43-54. 

https://doi.org/10.30645/ijistech.v1i1.6. 

[18] H. Septiyanor, S. Syaripuddin, R. Goejantoro, Perancangan aplikasi peramalan untuk metode exponential 

smoothing menggunakan aplikasi lazarus (studi kasus: data konsumsi listrik kota samarinda), ESTIMASI: J. Stat. 

Appl. 2 (2021), 57–70. https://doi.org/10.20956/ejsa.v2i2.13364. 

[19] T. Booranawong, A. Booranawong, An exponentially weighted moving average method with designed input data 

assignments for forecasting lime prices in Thailand, J. Teknol. 79 (2017), 53–60. 

https://doi.org/10.11113/jt.v79.10096. 

[20] I. Irwan, M. Abdy, E. Karwingsi, et al. Rainfall forecasting in Makassar City using triple exponential smoothing 

method, ARRUS J. Soc. Sci. Hum. 3 (2023), 52–58. https://doi.org/10.35877/soshum1707. 

[21] F.R. Perdana, Daryanto, H. Wahyu, Perbandingan metode DES (double exponential smoothing) pada peramalan 

penjualan rokok (studi kasus toko utama lumajang), J. Tek. Inform. Fak. Tek. Univ. Muhammadiyah Jember, 

2018 (2018), 1110651142. 

 


