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The price of oil palm Fresh Fruit Bunches (FFB) fluctuates and is influenced by various factors 

such as the price of crude palm oil (CPO), market demand, and weather conditions, forecasting FFB 

prices is important for industry players and farmers in making decisions. The data used is FFB price 

data in Riau Province in a certain period. The forecasting process was carried out using R software 

with the forecast package. The results showed that the Holt- Winters model was able to capture 

trend and seasonal patterns in FFB price data with a high level of accuracy. model evaluation was 

carried out using Mean Absolute Error (MAE) as the main metric for measuring the level of 

forecasting error. The MAE value obtained shows that this model can provide a fairly accurate 

estimation of FFB prices. It is expected that the results of this study can be a reference for farmers 

and stakeholders in planning business strategies and palm oil industry policies. 
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INTRODUCTION 

Oil palm plants are one of the largest foreign exchange 

contributing commodities in the plantation sector. Riau 

Province is one of the centers of oil palm plantations in 

Indonesia, so it plays a major role in the community's 

economy because oil palm planters are spread almost 

throughout the region [1] . The oil palm plantation sector is 

one of the sectors that currently occupies an important 

position and is the leading plantation sector in Indonesia [2]. 

Riau is the main and largest center in Indonesia for oil 

palm development [3]. The price of Fresh Fruit Bunches 

(FFB) is an important indicator in determining profits for 

farmers and plantation companies. However, FFB prices 

often experience fluctuations that are influenced by various 

factors, accurate forecasting methods are needed to help 

farmers and industry players make better decisions. 

The method used in this research is the Holt Winters 

Exponential Smoothing Method which is a forecasting 

method that not only looks at trend factors but also looks at 

seasonal factors [4]. This method has considerations such as 

the level or trend of a time series data then also considers 

seasonal data and data [5]. There are two models in this 

method, namely multiplicative and additive. 

In this study, the Holt-Winters method is applied using 

R software, which is one of the statistical analysis and 

forecasting tools that are widely used in academic and 

industrial world. R has various packages and functions that 

allow time series data analysis to be done efficiently and 

accurately. By utilizing the forecast package, this research 

aims to analyze the pattern of FFB prices in Riau Province 

and provide predictions that can be used by stakeholders in 

production planning and marketing strategies. In addition, 

this research aims to analyze and forecast FFB prices using 

the Holt-Winters method with additive and multiplicative 

approaches. 

 

RESEARCH METHODS 

This research uses secondary data. The data used in 

this method is FFB price data from January 2010 to 

December 2024 obtained from the Riau Province Statistics 

Agency. 

1. Research  steps  

Research  steps include: 

• Processing and exploration of FFB price data. 

• Implementation of the Holt-Winters method in R using 

the forecast package. 

• Model evaluation using error metrics such as Mean 

Absolute Error (MAE) 
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2. Holt-Winter 

The Holt-Winter method is an extension of the Holt 

PEL to account for seasonality denoted as 𝑆𝑡. There are two 

versions, multiplication and addition [6] . There are two 

models in this method, multiplicative and additive. The 

multiplicative model is used when the magnitude of the 

seasonal pattern in the data depends on the magnitude of the 

data. On the other hand, in additive models, the magnitude 

of seasonality does not change with respect to time [7].  

The parameters used in this method are 𝛼, 𝛽 and 

𝛾 with values between 0 and 1. The following is the initial 

equation in using the holt winter method: 

𝐿𝑠 =
1

𝑠
(𝑌1 + 𝑌2 + ⋯ + 𝑌𝑠)        (1) 

 

𝑏𝑠 =
1

𝑘
(

𝑌𝑠+1−𝑌1

𝑠
+

𝑌𝑠+2−𝑌2

𝑠
+ ⋯ +

𝑌𝑠+𝑘−𝑌𝑘

𝑠
)       (2) 

(i) Multiplicative Seasonnality  

This Holt-Winters method is used if the actual data plot shows seasonal data fluctuations that vary. Here is the equation: 

𝑆𝑘 =
𝑌𝑘

𝐿𝑠
, 𝑘 = 1,2, … , 𝑠         (3) 

𝐿𝑡 = 𝛼
𝑌𝑡

𝑆𝑡−𝑠
+ (1 − 𝛼)(𝐿𝑡−1 + 𝑏𝑡−1)        (4) 

𝑏𝑡 = 𝛽(𝐿𝑡 − 𝐿𝑡−1) + (1 − 𝛽)𝑏𝑡−1      (5) 

𝑆𝑡 = 𝛾
𝑌𝑡

𝐿𝑡
+ (1 − 𝛾)𝑆𝑡−𝑠        (6) 

𝐹𝑡+𝑚 = (𝐿𝑡 + 𝑏𝑡𝑚)𝑆𝑡−𝑠+𝑚       (7) 

(ii) Addictive Seasonnality  

Addictive season is the Holt-Winters method if the original data plot shows constant seasonal data fluctuations. The equation 

of the addictive season is as follows: 

𝑆𝑘 = 𝑌𝑘 − 𝐿𝑠, 𝑘 = 1,2, … , 𝑠        (8) 

𝐿𝑡 = 𝛼(𝑌𝑡 − 𝑆𝑡−𝑠) + (1 − 𝛼)(𝐿𝑡−1 + 𝑏𝑡−1)       (9) 

𝑏𝑡 = 𝛽(𝐿𝑡 − 𝐿𝑡−1) + (1 − 𝛽)𝑏𝑡−1      (10) 

𝑆𝑡 = 𝛾(𝑌𝑡 − 𝐿𝑡) + (1 − 𝛾)𝑆𝑡−𝑠       (11) 

𝐹𝑡+𝑚 = (𝐿𝑡 + 𝑏𝑡𝑚)+𝑆𝑡−𝑠+𝑚       (12) 

 

Description: 

𝐿𝑠 : Level estimate of the data set at time 𝑠 

𝑆 : Number of periods in one season cycle 

𝑌𝑠 : Actual value at time 𝑠 

𝑏𝑠 : Trend estimate of the data set at time 𝑠 

𝑌𝑠+𝑘 : Actual value at time 𝑠 + 𝑘 

𝑌𝑘 : Actual value at time 𝑘 

𝑆𝑘 : Seasonal estimate of the data set at time 𝑘 

𝐿𝑡 : Level estimate of the data set at time 𝑡 

𝛼 : Smoothing constant for level (0 < 𝛼 < 1) 

𝑆𝑡−𝑠 : Seasonal estimate of the data series at time 𝑡 − 𝑠 

𝑏𝑡 : Estimated trend of the data set at time 𝑡 

𝛽 : Smoothing constant for trend (0 < 𝛽 < 1) 

𝐿𝑡−1 : Level estimate of the data set at time 𝑡 − 1. 

𝑏𝑡−1 : Estimated trend of the data set at time 𝑡 − 1. 

𝑆𝑡 : Seasonal estimate of the data series at time 𝑡 

𝛾 : Smoothing constant for seasonality (0 < 𝛾 < 1) 

𝐹𝑡+𝑚 : Forecast value at time 𝑡 + 𝑚 

𝑚 : Number of future periods to be forecasted 

𝑆𝑡−𝑠+𝑚 : Seasonal estimate of the data series at time 𝑡 − 𝑠 + 𝑚 

 

3. Average Forecasting Error Measurement 

Mean Absolute Error (MAE) is the average error value that is positive absolute value of the amount of data, according to the 

following equation [8]. 

𝑀𝐴𝐸 =
1

𝑛
∑|𝑋𝑡 − 𝑌𝑡|         (13) 
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Description: 

𝑋𝑡 : Actual data in period 𝑡 

𝑌𝑡  : Forecasting value in period 𝑡 

𝑛  : Amount of data. 

This aims to anticipate errors or errors that are negative, so as to determine the average error value appropriately. 

 

RESULTS AND DISCUSSION 

1. Processing and exploration of FFB price data. 

Data on the price of fresh fruit bunches (FFB) from 2010 to 2024 were obtained from the Central Bureau of Statistics (BPS) 

of Riau Province. This data is displayed in R software as shown in Figure 1. 

Figure 1: Fresh Fruit Bunch (FFB) Price Data 

 

2. Implementation of the Holt-Winters method in R using the forecast package. 

The following table summarizes the comparison results between the forecasting results with the Holt-winters method on the 

Additive model and Holt-winters on the Multiplicative model. 

 

Table 1 Comparison of Holt-Winters method of Additive model and Multiplicative model 

 

After comparing the additive and multiplicative Holt-Winters models as shown in Table 1, we then visualize the forecasting 

results in graphical form. The graph in Figure 1 shows the forecasting patterns of the two models, where different colored lines 

represent the prediction results of each model. 

Month HW Forecast 

Additive 

HW Forecast 

Multiplicative 

January 1815.096 1812.288 

February 1556.706 1551.444 

March 1707.306 1703.454 

April 1667.976 1663.741 

May 1734.636 1731.016 

June 1857.466 1854.990 

July 1609.106 1604.280 

August 1920.726 1918.818 

September 2358.636 2360.826 

October 2568.786 2572.931 

November 2438.036 2440.937 

December 3684.826 3699.391 
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Figure 2 Comparison chart of forecast results with actual data 

 

3. Model evaluation using error metrics such as Mean Absolute Error (MAE) 

After displaying the forecasting results in the graph in Figure 2, the accuracy of the model is evaluated using the Mean 

Absolute Error (MAE) metric. 

Table 2 Comparison of MAE Values on Additive model and Multiplicative model methods 

Forecasting Methods MAE Value 

Holt-Winters Additive 0.3359614 

Holt-Winters Multiplicative 0.3356553 

 

The MAE values listed in Table 2 show that the Holt-

Winters Multiplicative model has a smaller error rate than the 

other models, making it more accurate in forecasting FFB 

prices. 

 

CONCLUSION 

Based on the research results, the Holt-Winters 

Exponential Smoothing method was successfully applied in 

forecasting the price of oil palm Fresh Fruit Bunches (FFB) 

in Riau Province. This model is able to capture trend and 

seasonal patterns in the data with a good level of accuracy. 

The comparison between the additive and multiplicative 

models shows that the multiplicative model provides more 

accurate forecasting results, as indicated by a smaller Mean 

Absolute Error (MAE) value than the additive model. The 

lower MAE value in the multiplicative model indicates that 

this model is better able to minimize forecasting errors and 

is more suitable for FFB price data that has seasonal 

variations with changes that scale relative to the price level. 
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