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Oil palm is one of the important export crops of Malaysia. In addition, oil palm 

industry contributes significantly to the country’s wellbeing by being one of the 

main contributors to the Gross National Product and provides employments. In 

this study, time series technique is used to analyse and forecast palm oil 

exports of Malaysia. While various studies are available on modelling of palm 

oil, very few studies are found focusing on the modelling of palm oil exports. 

Model based on multiplicative decomposition method is employed to analyse 

the monthly exports. Time series data from January 2012 to April 2017 are 

transformed through a series of procedures to decompose the data into 

seasonal and trend components. Subsequently, the constructed model is used 

to make forecasting of future export for several months. Results show that the 

model is able to replicate the pattern of the observed data.  A slight negative 

trend is detected for the export values. The overall forecasted export values 

show there is some small fluctuation between the months.  
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1. Introduction 

 

Malaysia is one of the leading world producers of oil palm, accounting for 39 % of global 

production [1]. Oil palm is also a major export crop of Malaysia, contributing significantly to the 

country’s Gross National Product (GNP) and provides a variety of employment opportunities [2].   As 

one of the main producers and exporters of palm oil and palm oil products, Malaysia has a vital role 

to play in meeting the growing global needs for oils and fats. Oil palm is widely used as a primary 

ingredient in various food products, liquid detergents, soaps, shampoos, lipstick and it is also the 

main component of bio-diesel. The growing interest and enthusiasm in palm oil products among 

world’s producers indicate that oil palm will continue as a source for sustainable raw material that is 

rewarding to both producers and users. The upcoming direction of the Malaysian palm oil industry is 

very much dependent on the trade relations it shares with buyers around the globe.  
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In general, mathematical modelling of agriculture product is necessary to investigate the 

behaviour of historical data and subsequently apply such information in predicting future values. 

Analysis and forecasting results could help those related to the industry to make appropriate 

judgement or decisions concerning the production of the crop and export matters.  This study aims 

to use time series technique in analyzing and forecast palm oil exports of Malaysia. Malaysia is 

dependent on overseas market expansions since a considerable amount of oil palm production is 

meant for export.  While there are numerous studies on modelling of various aspects of palm oil [3-

4] worldwide, here in Malaysia, very few studies focused on modelling of export value of palm oil.  

2. Methodology 

Modelling based on time series approach is employed for analysis and forecasting of export data. 

Monthly data from January 2012 until April 2017 which is used in this study, was retrieved from 

Malaysian Palm Oil Council (MPOC). The developed model will be used to make forecasting of 

monthly export for one year (May 2017 to April 2018) 

 

2.1 Time Series 

 

Time series refers to a series of data arranged according to a chronological order in time and most 

often the data are evenly spaced. Historical data which is gathered over a particular time interval, 

are used as input for model building. The analysis of time series is of great importance in a variety of 

fields, for example in economic [5], hydrology [6-7] and chemistry [8]. 

Observed time series data help in providing information on the historical pattern of the item 

under study and such information could be used to predict future movements. Four major elements 

of which may embed in the historical pattern are average, trend, seasonal and cyclical. Time Series 

decomposition models such as additive model and multiplicative model could be used to separate or 

decompose a time series into seasonal and trend components. 

 

Let  Yt   be the time series at any time t   

 

             Additive model,  ttttt RCSTY +++=                                                                               (1) 

             Multiplicative model, ttttt R.C.S.TY =          (2) 

where  =tT Trend value at time t 

 =tS Seasonal component 

 tC  = Cyclical component 

 tR  = Irregular component 

 

In this study, multiplicative decomposition method is employed because the method fits a wider 

range of forecasting situations.  The first step is using a technique called Moving Average to smooth 

oil palm export data and lessen the seasonality and random effects.  This technique involves 

averaging the data over a specified number of periods. Then, a Center Moving Average is applied to 

the transformed data to remove the trend and seasonal components from a time series.  

For multiplicative model, ratios R is defined by  

t

t
t

T

A
R =

         (3) 
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Seasonal indices (denoted by St) are then calculated by averaging all values of Rt that correspond to 

a particular seasonal period.  Once St is determined, data is deseasonalized by dividing the data by 

the seasonal indices St. The next step is to calculate the trend-cyclical regression using the 

deseasonalized data. The trend Tt  is essentially a simple linear regression model with the slope 

(denoted by a) and the intercept (denoted by b) at time t. 

btaTt +=             (4) 

Lastly, forecasting values (Ft) are estimated by multiplying the transformed values by their 

corresponding seasonal factors,   

tt SbtaF )( +=            (5) 

 

3. Results and Discussion  

The graphs of palm oil exports are individually plotted according to year and compared (see Figure 

1).  The graphs revealed that every year except for the year 2014, the export values in the month of 

February are always at the lowest value and then picking up throughout the year. The highest export 

value recorded in the month of August 2016 where Malaysia has exported 1,824,437 metric tonnes 

of palm oil and the lowest export value recorded in the month of February 2015 where the export 

value drop to 972,646 metric tonnes of palm oil. Figure 2 shows the export value from January 2012 

until April 2017. From the graph, it can be seen that the export value does not display specific trend 

except the lowest export value in the month of February and export value in drop trend in the last 

quarter (October to December) every year. 

 

Fig. 1. Palm oil exports by year 

In order to construct a model to be used for forecasting, the following steps are taken to 

decompose the data. The first step is having four-interval simple Moving Average, MA(4) to smooth 

the data.  Subsequently, Centred Moving Average, the average of two months is applied to this 

altered data. Seasonal indices are then calculated and applied to the transformed data set. The 

process of decomposition of the data set removes the effect of the season by dividing each original 

time series observation by the corresponding seasonal indices. The resulting data series will only 

consist of trend and random variability (the irregular component). Trend equation is calculated to be  

 

T = 1,483,669 -1,376t                                                         (5) 
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The slope of the trend equation is negative, indicating the trend of exports is decreasing. Fitted 

values based on trend equations are estimated.  Finally, forecast values are determined by 

multiplying each of the fitted trend values by their appropriate seasonal factors. The forecasted 

export values of palm oil for the month of May 2017 until April 2018 are given in Table 1. Figure 3 

shows the graphs of historical data (blue line), MA(4) (brown line), the detected trend (green line) 

and finally the forecasted data (red line).  

 

 

Fig. 2. Graph of palm oil export (2012-2017) 

 

 

Fig. 3. Graph of forecast data 

 

Table 1 

Forecast values 

Month Forecast (Tonnes) 

May-17 1,435,819 

Jun-17 1,407,118 

Jul-17 1,339,785 

Aug-17 1,423,237 

Sep-17 1,401,192 

Oct-17 1,451,571 

Nov-17 1,375,360 

Dec-17 1,427,601 

Jan-18 1,374,334 

Feb-18 1,247,695 

Mar-18 1,404,061 

Apr-18 1,315,763 
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4. Conclusion  

In this study, time series model based on multiplicative decomposition method is employed to 

analyse and predict monthly exports of palm oil exports. Overall the model has able to capture the 

pattern of the historical data. Analysis on historical data shows that the export values fluctuated 

between months and had a slightly decreasing trend. The gradient value of trend equation is found 

to be negative (-1,376). Results show that the forecast results of palm oil exports have some slight 

variations between the months. The technique adopted in this study and the forecasted results could 

be exploited for a more effective managing and decision-making. More studies in modelling are 

needed to ensure that palm oil will meet the export demands for Malaysia to remain as the main 

world producer.   
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