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Abstract 

Bangladesh is a famous for jute production since 1971 and earned a 

significant amount of foreign currency by exporting jute and jute products to 

different countries. This paper compares the accuracy of forecasting jute 

productions in Bangladesh of the two models namely Auto-Regressive 

Integrated Moving Average (ARIMA) and Neural Network (NN). However, 

this paper considers a secondary data set of yearly jute production in 

Bangladesh over the period 1972 to 2013. Results of this paper shown that 

the Neural Network (NN) model performs better than ARIMA model to 

forecast the jute production in Bangladesh. Therefore, this paper suggests 

using NN model to forecast the jute productions in Bangladesh. 
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Introduction 

Once upon a time, Jute is called the Golden Fiber of Bangladesh. After the 

country's independence, more than 80% of total foreign currency in 

Bangladesh was earned from jute and jute related goods. But after 80’s, the 

earning rate of foreign currency from jute industry has gradually declined. 

The sector provides about 10% of the total employment in the economy 

and 12% of GDP. About 90% of jute products produced in Bangladesh is 

exported (Rahman, 2001). Bangladesh is famous for jute production and 

earned a significant amount of foreign currency by exporting jute and jute 

products to different countries. At one stage, Jute was only the vital sector  
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in Bangladesh from which major portion of foreign currency is to come 

and help Bangladesh's economy and a large number of manpower were 

employed there. Bangladesh was recognized as one of the best jute 

producing and exporting countries of the world (Islam et al., 2013). Over 

the last 20-25 years it did slide down to the seventh position. Now it 

regained to come to the forth position (Abdullah, 2013). Islam and 

Alauddin (2012) have pointed out the fluctuations and declining growth 

trend of jute production in the world and have created a good opportunity 

for countries like Bangladesh. Recently jute fibers are used in a wide range 

of diversified products: decorative fabrics, chic-saris, salwar kamizes, soft 

luggage’s, footwear, greeting cards, molded door panels and other 

innumerable useful consumer products (Ghosh and Jethi, 2013). Gupta, et 

al., (2009) attempts to forecast and compare the methods of forecasting 

using parametric models like polynomial, logarithmic, inverse, and 

exponential, with those of Box-Jenkins techniques, such as autoregressive 

(AR), autoregressive moving average (ARMA), and autoregressive 

integrated moving average techniques (ARIMA) of forecasting using data 

for the period of 1961–2002 of India and Bangladesh. Hossain and Abdulla 

(2015) used Box-Jenkin’s ARIMA model for forecasting the jute 

productions in Bangladesh. Padhan (2012) has been used ARIMA model to 

forecast annual productivity of selected agricultural product in India.  

Due to its importance, several Time Series Forecasting methods have been 

proposed, such as the the ARIMA methodology (Box and Jenkins, 1976) 

and Neural Networks (NN) (Lapedes and Farber, 1987; Ding, et al., 1995; 

Cortez, 2005). The ARIMA is a more complex approach, requiring steps 

such as model identification, estimation and validation. Each ARIMA 

model is based on a linear combination of past values and/or errors. Recent 

studies have shown the classification and prediction power of the Artificial 

Neural Networks. It has been demonstrated that a neural network can 

approximate any continuous function. Neural networks have been 

successfully used for forecasting of financial data series. Neural Networks 

have the advantage that can approximate any nonlinear functions without 

any apriori information about the properties of the data series. Also, in 

contrast to technical analysis, which is based on common 

recommendations, neural networks are capable to find optimal, for given 

financial instrument, indicators and build optimal, for given time series, 
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forecasting strategy. Thus, this paper attempts to compare the accuracy of 

ARIMA and NN for forecasting the jute production in Bangladesh and 

suggest the better model for forecasting the jute production in Bangladesh.    

Methods and Materials 

Data Source 

This paper considers an online data set of yearly jute production in 

Bangladesh which was collected over the period 1972 to 2013 from the 

website of Food and Agricultural Organization (FAO). 

ARIMA Model 

The Box-Jenkins methodology is another important forecasting approach, 

going over model identification, parameter estimation, and model 

validation. The global model is based on a linear combination of past 

values (AR components) and errors (MA components), being named Auto 

Regressive Integrated Moving-Average (ARIMA). The non seasonal model 

is denoted by the form ARIMA(p,d,q) and is denoted by the equation: 

( )(1 ) ( )
d

p t q tL L y L eφ θ− =  

where, ty  is the series; te  is the error; L is the lag or backshift operator 

(e.g. 3

3t tL y y −= ); 
2

1 21 ...
p

p pL L Lφ φ φ φ= − − − −  is the AR polynomial of 

order p ; d is the differencing order; and 
2

1 21 ...
q

q qL L Lθ θ θ θ= − − − −  is 

the MA polynomial of order q . 

Artificial Neural Networks 

Neural models are innate candidates for forecasting due to their nonlinear 

and noise tolerance capabilities. The basic idea is to train a NN with past 

data and then use this network to predict future values. The use of NNs for 

Time Series Forecasting began in the late eighties with encouraging results 

and the field has been consistently growing since (Lapedes and Farber, 

1987; Ding, et al., 1995; Hallas and Dorffner, 1998; Cortez, 2005). 
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Figure 1: The Multilayer Perception Model 

Model Selection Criteria 

There are many summary statistics available in literature for evaluating the 

forecast errors of any Time Series or Econometric model. Here, an attempt 

is made to identify the best model for jute production in Bangladesh using 

the following contemporary model selection criteria: 

Root Mean Square Percentage Error (RMSPE): Root Mean Square 

Percentage Error (RMSPE) is defined as,  

2

1

1
f aT

t t

a
t t

Y Y
RMSPE

T Y=

 −
=  
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tY is the forecast value at time t  and 

a

tY is the actual value at time t .  

Mean Percent Forecast Error (MPFE): Hossain et al. (2006) used the 

Mean Percent Forecast Error (MPFE) which is defined as,   
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∑ , where a

tY is the actual value at time t  and f

tY is 

the forecast value at time t .  

Theil Inequality Coefficient (TIC): Theil (Theil, 1966) Inequality 

Coefficient (TIC) is defined as 
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Results and Discussion 

In order to compare the ARIMA and NN model firstly this paper computes 

the values of the well known model selection criteria considered in this 

paper. The values of the most useful forecasting criteria used in this paper 

of the fitted ARIMA and NN model are shown in Table 1. 

Table 1: Forecasting criteria of the fitted ARIMA and NN model 

Model 
Forecasting criteria 

RMSPE MPFE TIC 

ARIMA 0.1750648 0.02029182 0.09545639 

NN 0.14155 0.02194237 0.08082781 

The results given in Table 1 reveals that the NN model is better to forecast 

the jute production in Bangladesh comparing to ARIMA model. The 

forecasted jute productions in Bangladesh by the two models considered in 

this paper are given in Table 2.  

Table 2: Forecasted Jute production by the ARIMA and NN models  

Year 
Forecasted production (tonnes) 

ARIMA NN 

2014 1464553 1449269.2 

2015 1470808 823460.0 

2016 1477063 1520001.6 

2017 1483317 745212.2 
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Year 
Forecasted production (tonnes) 

ARIMA NN 

2018 1489572 1681382.3 

2019 1495827 709987.1 

2020 1502082 1953890.3 

2021 1508336 684828.7 

2022 1514591 2387457.4 

2023 1520846 667474.7 

2024 1527100 2949597.0 

2025 1533355 662569.3 

The following Figure 2, depicts the comparison of the original time series 

and fitted time series by the two methods used in this paper namely 

ARIMA and Neural Network.  
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Figure 2: Comparison between Original series and predicted series.  

From Figure 2, it is observed that the forecasted series by NN (blue-color) 

and ARIMA (red-color) fluctuated from the original series (dark-green-

color). However, the fluctuations of the forecasted series by NN are less 

compared to ARIMA which showed that the neural network performs 

better than classical ARIMA in this case. Therefore, this paper suggests to 

use NN model to forecast the jute productions in Bangladesh. 

Conclusion 

On the basis of forecasting criteria used in this study as well as from Figure 

2, this paper may conclude that Neural Network model performs better 

than ARIMA model to forecast the jute productions in Bangladesh. Thus, 

this model can be used for policy purposes as far as forecasts the jute 

production in Bangladesh. 
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