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M. I. A. Mia 

ABSTRACT 

The study fitted ARIMA models based on some diagnostic tests and ARIMA (1, 1, 8) was finally 
chosen for total export, ARIMA (6, 2, 6) for agricultural export and ARIMA (1, 2, 1) for 
vegetables exports and ARIMA (8, 2, 8) for fruits export earnings. The percent of export earning 
was 10% in 2006-07 which would gradually increase up to 2008-09 and it would remain same till 
2010-11. If the existing agricultural export earnings continue, Bangladesh would obtain 13% 
higher growth in the year 2006-07 but 6% lower growth in the year 201011 than the preceding 
years, respectively. The vegetables export earnings in Bangladesh would mark 23% growth in 
2006-07 but it would decrease by 10% in of 2010-11. So, the government of Bangladesh should 
take cash incentive export policy for the development of this sector. It is strongly recommended 
that forecasting of the export earnings might be implemented in export policy making, especially 
in planning and development in Bangladesh, because these were cost effective and more accurate. 

 
I. INTRODUCTION 

A large number of agricultural products are being grown in Bangladesh. The Government of 
Bangladesh has taken highly ambitious steps of expanding all possible facilities and 
opportunities related to the export of agricultural products. The government and the exporters 
are working together to set up "export village" for production of quality vegetables and fruits in 
the country. Among the agricultural products, various types of fresh vegetables are being 
regularly exported from Bangladesh to about 35 countries of the worl d (Quasem, 2003). 
Bangladesh has achieved a remarkable progress in exporting agricultural products. Vegetable 
export contributed 1.69% to the agricultural export in 1973-74 and it increased up to 86.98 % 
by1996-97.This share, however, decreased in the recent years and it stood at 44.52% in 2005-
06.The contribution of and fruits and vegetables to agricultural export increased from 198081 to 
2005-06 due to having impact of export trade liberalization in Bangladesh (EPB, 2004).  

Bangladesh enjoys a comparative advantage in fruits and vegetables production, thereby having 
the potential to export significant quantities of fresh fruits and vegetables to international 
markets at competitive price (Ateng, 1998; 1998; Mahmud et al., 2000). The 
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country is in a particularly good position to supply high-value fruits and vegetables to markets in Europe and 
the Middle East during the winter months. About 45 items of fresh fruits and vegetables are being 
exported to the UK, Middle East, Germany, Italy, New York, and Amsterdam. The quantity of 
vegetables export was highly dependent on the production of fruits and vegetables (Saha, 2000). The total 
quantity of fruits and vegetables exported was around 11000 tonnes at Tk.20 million in foreign exchange. 
The export to UK accounted for 100.25 tonnes while in the Middle East it was 100.25 tonnes per week 
(Ullah, 1995). The export of all horticulture to total country's export share is below 0.5% and thus, all policy 
makers may not take equal interest in expanding horticultural exports. But it may be noted that the demand 
for fruits and vegetables is steadily rising at home and abroad as their consummations are income 
elastic and the affluent people in the developed countries prefer fruits and vegetables to high cholesterol 
foods (Hommna, 1991) because of health consciousness. Bangladesh should thus, take advantage of 
export potentials in horticultural crops (Quasem, 2003). Bangladesh could have earned Tk.4000 million in 
foreign exchange by exporting fruits and vegetables each year (Kamaly, 1995). Hoq (2006) estimated 
75.43% in the year of 2003-04 to 2004-05 as annual change of export earnings from fruits and 
vegetables. Therefore, Bangladesh has immense prospects for earning foreign currency by exporting 
vegetables to the world markets. So far, the development of fruits and fruits and vegetables export, the 
government has under taken some decision such as (i) to establish some "Export villages" in and around 
certain selected fruits and vegetable growing;(ii) to explore markets in the countries of Western Europe, 
Middle East, Singapore and Japan for export of fresh vegetables; (iii) to increase cargo space 
capacities for carrying fresh vegetables, especially by the Biman Bangladesh Airlines and other 
airways;(iv) to ensure availability of international standard packaging materials and its use for the 
interest of maintaining quality of fresh vegetables; (vi) for charging airfreight at lower rate for exports of 
all vegetables including fruits and all other commodities; (vii) withdrawal of royalty from foreign airlines 
extending cargo services; 
 
Sunanwadee (1989) conducted a study on "Thailand's export development of fresh vegetables and fruits'. 
The study emphasized on the existing majors markets of fresh fruits and vegetables such as, Hong 
Kong, Malaysia and Singapore and new potential markets, viz., Japan, France and the United 
Kingdom(UK).The variance and correlation analysis were applied in this study. He was not mentioned any 
deterministic model for forecasting. Mayer et al. (1991) conducted a study on "Modeling export 
opportunities for the Hong Kong fresh vegetables and fruits markets. The study describes a method of 
quantifying the economic feasibility of export schemes to supply this market. A simple regression 
model of semi logarithmic form was fitted for determining the effect of exported quantity of fresh fruits 
and vegetables on price. Kamaly (1995) conducted a study on "Exporting fruits and vegetables: problems 
and solutions. The study identified some problems such as, packaging materials, High interest rate of credit; 
inferior quality of products; no export village to give loans on soft term basis; poor support to Bangladesh 
trade mission abroad ; and Air cargo space allocation, absence of local and international cargo and high 
royalty imposed by the civil aviation authority than other airlines. 
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ARIMA types were very powerful and popular as they can successfully describe the observed 
data and can make forecast. with minimum forecast error (Haque et al., 2005; Fildes and 
Howell 1979; Makridakis and Hibon,1979).ARIMA models were popularized by George Box and 
Gwilym Jenkins (B-J) in the ear1y1970s and their names have frequently been used 
synonymously with general ARIMA models applied to time series analysis and forecasting 
(Makridakis et a1.,1981). As far as Bangladesh economy is concerned, to the knowledge of the 
author, there is no satisfactory forecasting model for univariate model (ARIMA) which was used 
for export earning especially agriculture and fresh fruits and vegetable in Bangladesh has 
yet to have been developed. Some works have been done for growth analysis in vegetables area, 
production and productivity of vegetables by different authors using deterministic model 
(Sabur,1990).Many of the researchers' attempts however, have been is made to explain the 
behaviour of the agricultural commodity and industrial production on sector basis (Sabur and 
Haque,1993,Haque et al., 2005;; Dutta,1993), which did not attempt to forecast the future 
behaviour and also not substantiated by sophisticated econometric analysis. A number of attempt 
are made for other countries viz., for Tamil Nadu (Mani et al., 2000), Pakistan (Afzal et al., 
2002), Thailand (Weesakul, 2005) etc that use mainly univariate models and provide 
satisfactory forecast results. In this light, the study employed the BoxJenkins models on the total 
and agricultural export, especially vegetables and fruits export earning data because these 
techniques are designed to handle properly autocorrelation issues (Box-Jenkins.1976). 
 
The present study employed the Univariate Box-Jenkins (UBJ) modeling strategy on the total 
export earnings especially agricultural, vegetables and fruit data because the UBJ model has three 
specific advantages over many other traditional single-series methods. Firstly, the concept 
associated with UBJ models are derived from solid foundation of classical probability theory and 
mathematical statistics. Secondly, ARIMA models are a family of models, not just a single 
model. Box and Jenkins developed a strategy that guide the analyst in choosing one or more 
appropriate model(s) out of a larger family of models. Thirdly, it can be shown that an 
appropriate ARIMA model produces optimal univariate forecasts (Ali, 2005). If the ARIMA 
Box-Jenkins time series models provide an adequate fit to the data, they will produce one-
step-ahead minimum variance forecast of the process. In order to apply Box-Jenkins methods 
to time series data, the series must meet certain stationarity assumptions; the series must be 
stationary in both mean and variance across the modeling period. For those data series stationary in 
both the mean and variance, should applied Box-Jenkins (Box and Jenkins, 1976, Makridakis et 
al., 1983 and Pankratz, 1983). In the case of ARIMA forecasting we extrapolate past patterns 
within a single data series into future. Box-Jenkins processes an entire family of models called 
ARIMA models that seem applicable to a wide variety of situations. They have also developed a 
practical procedure for choosing an appropriate model out of this family of ARIMA models. 
Many authors (Hwamg and Ang, 2002, Barras, 1993, Chow and Choy,1993, Cleary and 
Levenbach,1982, Hanke and Reitsch,1986, Herbest,1992 and Nazem, 1988) suggested that 
building a proper ARIMA model is an art, which required good judgment and a lot of experience. 
For aforesaid cause of in order to forecasting export earnings from Bangladesh especially 
agricultural and vegetables ARIMA models were selected. 
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Test of stationarity using Augmented Dickey-Fuller test (ADF) 
Apart from the graphical methods of using ACF for determining stationarity of a time series, a 
very popular formal method of determining stationarity is the Augmented Dickey-Fuller test. 
Here, this test was done for the test of stationarity for all the time series data. The estimates 
of necessary parameters and related statistics for the time series of total export, agricultural 
export, vegetables export and fruits export earnings are presented in Table 1. 
 
Table 1. ADF test of stationarity total export, agricultural export earnings especially 

vegetables and fruits level export earnings (Base year 1982-83) 
Area Model α β (ρ-1) λ RSS DF DW F F05,34 

Unrestricted -6.20 0.86 0.03 -0.03 5827.73 28 1.98 
S.Error 7.65 0.71 0.05 0.20    
Restricted 8.69   0.44 8651.50 30 2.14 

Total 
export 

S.Error 3.76   0.15    

2.25 

Unrestricted -9.55 0.83 0.007 0.52 14909.18 28 1.99 
S.Error 10.85 0.87 0.30 0.42    
Restricted 5.06   0.65 16564.43 30 2.01 

Agricultural 
export 

S.Error 4.34   0.16    

 
1.66 

 
 
 
 

7.06 

Model α β (ρ-1) λ RSS DF DW F F05,26 

Restricted -4.34 0.35 0.15 0.30 4240.68 20 1.74 
S.Error 8.18 0.88 0.21 0.32    
Restricted 4.50   0.63 5120.35 22 1.72 

Vegetables 
export 

S.Error 3.39   0.24    

 
2.28 

Unrestricted -4.30 0.23 0.26 -0.37 62616.14 20 1.89 
S.Error 38.37 4.54 0.26 0.33    
Restricted 27.10   0.09 84652.6 22  

Fruits 
export 

S.Error 13.81   0.20    

5.27 

 
 

7.22 

 

The study revealed that hypothesis of random walk that underlying process of generating time 
series is non-stationarity cannot be rejected, as the related F-statistics is insignificant at 5% level. 
The total export, agricultural export, vegetables exports and fruits export earnings are not only 
non-stationary but the series are involutionary2, as the estimate of (ρ-1) is positive. Thus all the 
un-differenced time series are non-stationary and they must be 1st differenced to examine if 1st-
differenced are stationarity. The ADF test statistics for the 1st differenced total export, 
agricultural export, vegetables export and fruits export earnings are presented in Table 2. 

 
 
 
 
 
 

 

 

 

 

2 When (ρ-1) > 0, the series are involutionary. 



 



 



 



 



 



 



 



 



 



  



 


