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Abstract. 

We forecast the food grain requirement and its production in Bangladesh. 

Before forecasting, we examine different methods and find time series model i.e. 

ARIMA model in different order predict accurate values. Then we used 

autoregressive integrated moving average (ARIMA) models to forecast the future 

amount of food grain in different years in this study. For the accuracy checking, 

we take the difference between the actual amount of food grain  in a specific year 

and the predicted or the forecasting amount of the food grain in that year. 
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1. Introduction 
 

Food is the strategic commodity of the economy and highest priority among 

the necessities of life. Now-a-days, the issue of food security is thus a burning 

question of the day. In Bangladesh, the land of production of food is very scarcity. 

Therefore, the authority of Bangladesh should take a right decision about food 

grain. Bangladesh Bureau of Statistics takes an important role of steps about how 

much amount of food grain required producing in Bangladesh. Thus, we have to 

insure that how they estimate of the future prediction of main food grain in 

Bangladesh. In addition, agricultural production is a function of nature, so there is 

always some degree of uncertainty to achieve the target level of production. As a 

result, government maintains certain buffer stock of food to combat any 

unavoidable situation resulting from the nature calamity such as flood, drought etc. 

Therefore, build up knowledge about food grain in any country is important. The 

production of food grain depends on the nature of the environment. The 

government should take a good decision to stock food grain in the future time. 

However, how much food grains take stock in the future? So, for this case we  

have  to  research  about the  food  grain  availability. The researcher  needs  some  

theoretical  

models to research about the food grain. 

           This paper applies Autoregressive Integrated Moving Average (ARIMA) 

forecasting model, the most popular and widely used forecasting models for 

univariate time series data. Although it is applied across various functional areas, 

it’s application is very limited in agriculture, mainly due to unavailability of 

required data and also due to the fact that agricultural product depends typically on 

monsoon and other factors, which the model failed to incorporate. In this context, 

it is worth mentioning, few applications of ARIMA model for forecasting 

agriculture product. Applying ARIMA model Padhan(2012) forecasted annual 

productivity of selected 34 agricultural product in India with annual data from 

1950 to 2010; Hossian et al. (2006) forecasted three different varieties of pulse 

prices namely motor, mash and mung in Bangladesh with monthly data from Jan 
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1998 to Dec 2000; Wankhade et al. (2010) forecasted pigeon pea production in 

India with annual data from 1950-1951 to 2007-2008; Saeed(2000) forecasted 

wheat production in Pakistan with annual data form 1947-48 to 1988-89; Shukla 

and Jharkharia(2011) forecasted Ahmedabad wholesale vegetable market in India; 

Khin et al. (2008) forecasted natural rubber price in world market; Shukla and 

Jharkharia (2011) forecasted wholesale vegetable market in Ahmedabad; Assis et 

al. (2010) forecasted cocoa bean prices in Malaysia along Nochai  and  Nochai 

(2006) forecasted  palm  oi in Thailand; Masuda and Goldsmith (2009) forecasted 

world Soybean productions; Cooray (2006) forecasted Sri Lanka’s monthly total 

production of tea and paddy beyond Sept 1988 using monthly data from January 

1988 to September 2004. With these exceptions, there is paucity of studies 

regarding applications of ARIMA model for forecasting agricultural products.  Our   

main  findings  are  as  follows.  Firstly,  develop  an  appropriate  model  for  

forecasting  time  series  and  estimate  the  time  series  model  for estimating 

amount of food  

grain. Secondly, check the accuracy of the existing results published by BBS and 

finally, forecast the condition food requirement in Bangladesh in  next five to ten 

years. The paper is organized as follows. Section 2 is devoted to some methods 

that we analysis of the data. Section 3 contains analysis of appropriate model 

selection of food grain with appropriate diagnosing checking. Section 4 discusses 

accuracy checking and comparative study of food grain. We summarize and 

conclude in Section 5. 

 

2. Data description and Methods 

The data is secondary data that is taken from Bangladesh Bureau of 

Statistics (BBS) online process and Dhaka office. The data is annual data included 

information from 1971 through 2006. The variables of this data are year, mid-year 

population, food grain requirement, rice wheat, maize production, net total, 

import/donation (rice and wheat). We use for this research as the population, food 

grain requirement, production of rice, wheat, maize, combine rice and wheat total. 
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One of time series models which is popular and mostly used in ARIMA model. 

ARIMA (p,d,q) model is a mixture of Autoregressive (AR) model which shows 

that there is a relation of a value in the present (Z) and value in the past ( ),t kZ −  

added by random value and Moving average (MA) model which shows that there 

is a relation between a value in the present ( )tZ and residuals in the past 

( , 1,2...)t kZ k− = with a non-stationary data pattern and d differencing order. The 

form of ARIMA (p,d,q) is: 

( )(1 ) ( )d
p t q tB B Z B aθΦ − =                                                         (1) 

where, p is AR model order, q is MA model order, d is differencing order and: 
2

1 2( ) (1 ... )p
p pB B B BΦ = −Φ −Φ − −Φ  

2
1 2( ) (1 ... )q

q qB B B Bθ θ θ θ= − − − −  
 
Generalization of ARIMA model for a seasonal patter data, which is written as: 

2 2 2( , , )( , , ) ( ) ( )(1 ) (1 ) ( ) ( )s D s
p p t q tARIMA p d q P D Q B B B B Z B Q B aθ Θ=Φ Φ − − =        (2) 

where, s is seasonal period. 
2

1 2( ) (1 ... )s p
p pB B B BΦ = −Φ −Φ − −Φ  

2
1 2( ) (1 ... )q

p qB B B Bθ θ θ θ= − − − −  

Box and Jenkins (1970) have  proposed  a  general forecasting  method  for  

univariate  series,  

such a method is based on ARIMA processes. 
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Fig. 3 ACF & PACF plot’s of selected agricultural products 

 

 
Fig. 4 Diagnostic test of selected agricultural products 
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The ACF and PACF curve of the rice production exponentially decreasing with 

order one. So, the rice production follows autoregressive model with order one. 

After first difference the data become stationary. Therefore, the rice production 

from 1971 to 2005 follows ARIMA (1,1,0)  model. Similarly for other’s ACF and 

PACF curve shows that for wheat production gradually decreasing and follows 

AR(1) model and second difference follows stationary process means wheat 

production follows ARIMA (1, 2,0) model, the maize production follows 

autoregressive process of order two and second difference of the maize production 

follows stationary process. Then maize production from 1971 to 2005 follows 

ARIMA (2, 2,0)  model. Similarly, total food grain production from 1971 to 2005 

follows ARIMA (2, 2,0)  model (Fig.3).The estimated models are: 

 

The standardized residual plot lies between the interval that means not lies outside 

of the range for all agricultural products. The ACF of the residuals, the p-value for 

the Ljung-Box statistic indicates that residual of all agricultural products follows 

white noise, show normality and the model is a good fit. 

 
4. Comparative Study and Accuracy Checking 

Considering 1971 to 2005 time period and require knowledge of every production 

as year 2010.Using the ‘R’ programming language, the estimated value as 

29647.69 (000,M tons) and  the  actual value of  production  of  rice  in  2010 is  

33542 (000, M tons). The difference between the actual and forecasting value  in  

2010  is  more  than  the  difference  between  the  actual  and  the estimated value 

in 2010 which 

 

 

 

  Agricultural Estimated Model 
Rice 

10.049t t tX u X −= +  
  Wheat 

-10.3022t t tX u X= +  
Maize 

-1 -2-0.3557 0.0921t t t tX u X X= +  
Total food grain 

1 2.8378 -0.434t t t tX u X X− −= +  



J.Mech.Cont. & Math. Sci., Vol.‐7, No.‐2, Januaryy (2013) Pages 1056‐1066 

1064 
 

Table 1: Comparative values in the BBS and our estimated values 

 
Rice wheat Maize Total 

Production 
Food grain 
Requirem
ntProduction of rice in 2010 33542. 972.0 1018.3 35532.28 26377.1

Forecasting value in BBS 29150. 1600. 450.00 31200.00 27632.1

Estimated value in 2010 29647. 630.9 1290.2 28862.39 24155.3
Difference between 
forecasting and actual 

4392.0

0

-628.0 568.28 4332.28 -

1255.00
Difference between 
estimated and actual value 

3894.3

1 

341.1 -

271.91 

6669.89 2221.84 

                    *All the estimated values are measured by the thousand metric tons (000, M. tons)   
 
indicates our estimated value is more accurate than the forecasted value in BBS. 

Therefore, we conclude that our selected model is more appropriate than BBS and 

gives better forecast. Similarly, the model for wheat and maize gives more 

appropriate forecast than BBS but the model for total production, the forecasting 

values in BBS are more accurate than our predicted values. Then we consider the 

model for food grain requirement which indicates better forecast than BBS. 

Finally, we conclude that our forecasting model gives better forecast and more 

accurate. Now, we forecast next five and ten years of our data as below. 

 
 

Fig. 5 Actual Versus forecasted value agricultural products 
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5. Conclusions 
 
Forecasting is an important problem that spans many fields including business and 

industry, government, economics, environmental sciences, medicine, social 

science, politics and finance. The reason that forecasting is so important for 

prediction of future events, is a critical input into many types of planning and 

decision making. Bangladesh Bureau of Statistics (BBS) in our country response to 

collect this information and publish to the public. The Ministry of food and the 

Agricultural Ministry also contribute this sector. In this study, we conducted the 

experiment which involves ARIMA model in different order predict accurate 

values for different agriculture products. Because, all of these predicted values are 

more nearest to the actual values and some of the forecasting values are the more 

nearest to the actual values. However, we do not neglect the forecasting values of 

the BBS or the ministry of food and ministry of agricultural. But our analysis gives 

better forecasting result than BBS.   
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