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ABSTRACT 

 

        A Translog stochastic cost frontier has been estimated simultaneously with the economic 
inefficiency effect model using maximum likelihood for different rice crops. To estimate farm-specific 
economic efficiencies, single estimation of Translog cost frontier has also been done. Different cost 
components and their interactions are found to have different impacts on the stochastic cost frontier for 
different rice crops. The study reveals that there are significant economic inefficiency effect in the 
production of all rice crops and extension contact has negative impact on the economic inefficiency effect 
for all rice crops whereas experience has negative impact on the economic inefficiency effect for Boro and 
Aman rice. For Aus rice, education has positive impact on the economic inefficiency effect. The mean 
economic efficiencies estimated from Translog cost frontiers for Boro, Aus, and Aman rice are 
respectively 80%, 60% and 74%. The study also reveals that without change of output the production cost 
of Boro, Aus and Ainan can be reduced by 20%, 40% and 26%, respectively. 
 

I. INTRODUCTION 
 
      The measurement of the productive efficiency of a farm relative to other farms or 
to the "best practice" in an industry has long been of interest to agricultural economists. 
Efficiency measurement has received considerable attention from both theoretical and 
applied economists. From a theoretical point of view, there has been a spirited 
exchange about the relative importance of various components of firm efficiency 
(Leibenstein 1966,1977; Comanor and Leibenstein 1969; Stigler 1976). From an applied 
perspective, measuring efficiency is important because this is the first step in a 
process that might lead to substantial resource savings. These resource savings have 
important implications for both policy formulation and firm management (Bravo-Ureta 
and Rieger 1991) 
 
     In the policy arena, there is a continuing controversy regarding the connection 
between farm size, efficiency and the structure of agricultural production. For 
individual farms, gains in efficiency are particularly important in periods of financial 
stress. Efficient farms are more likely to generate higher incomes and thus stand a 
better chance of surviving and prospering. 
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      Economic development in Bangladesh mainly depends on the progresses to be made 
in the agricultural sector, but agricultural development is dependent on appropriate 
policies relating to augmenting productivity and efficiency of agricultural crops. 
Increase of productivity and efficiency are based on some socio-economic and 
demographic variables. Proper policies can be formulated only after the empirical 
measurement of the core variables. The accuracy of the identification of the impact of 
different variables depends on the functional form of the production technology (whether 
Cobb-Douglas or Translog or CES), the nature of the random error component (whether 
stochastic or deterministic), the distribution of the inefficiency component (whether it is 
half normal or truncated normal or cyamma or beta), the nature of the production function 
(whether primal or dual) etc. 
 
      When one talks about the efficiency of a firm, one usually means its success in 
producing as large as possible an output from a given set of inputs. Economic 
efficiency is generally defined as the ability of a production organisation or any other 
entity, for instance, a farm to produce a well-specified output at the minimum cost. 
Farrell (1957) proposed that economic or overall efficiency of a firm consists of two 
components: technical efficiency, which reflects the ability of a firm to obtain maximal 
output from a given set of inputs under certain production technology, and allocative 
efficiency, which reflects the ability of a firm to use the inputs in optimal proportions, 
given their respective prices. In fact, economic efficiency is the product of technical and 
allocative efficiencies. If a firm has achieved both technically efficient and allocatively 
efficient levels of production, then the firm is economically efficient. 
 
      Economic relationships based on optimisation behaviour define efficient frontiers of 
minimum (e.g. cost) or maximum (e.g. production) attainment. Traditional econometric 
methods for estimating stochastic economic relationships have implicitly assumed that 
all economic agents are successful in reaching the efficient frontier. If, however, the 
economic agents are not equally efficient, then the average relationships estimated by 
ordinary least squares methods might not reflect the frontier relationships (Stevenson, 
1980). 
 
       Numerous studies have been devoted to the re-specification of empirical production 
and cost models to make them more compatible with the underlying theory, and to the 
derivation of appropriate estimators. In some cases, this has amounted to minor 
modifications of least squares results. The remaining estimators are based on two distinct 
specifications. The very recent work on composite disturbances has relaxed somewhat the 
orthodox interpretation of the underlying function as a strict frontier with all observations 
lying on one side of it, and has produced well behaved maximum likelihood estimators 
with all of the usual desirable properties (Greene, 1980). There is a large class of 
disturbance distributions, which may be specified, which make the maximum likelihood 
frontier estimator regular and well behaved. A method of point estimation with some 
stronger theoretical properties than the method of OLS is the method of maximum 
likelihood (ML). The method of maximum likelihood, as the name indicates, consists in 
estimating the unknown parameters in such a manner that the probability 
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of observing the given outputs is as high (or maximum) as possible. For any kind of 
distributions of the disturbances (error terms), the maximum likelihood estimators (MLEs) of 
parameter coefficients of the stochastic frontier function are unbiased and consistent as OLS 
(ordinary least square) estimators, only variances of estimated coefficients are biased downward in 
small samples but these variances are also asymptotically (i.e., in very large sample) unbiased. 
 
       The objectives of this paper, therefore, are: (i) to develop a specification and estimation for a 
Translog stochastic cost frontier model; (ii) to estimate farm-specific economic efficiencies 
for individual sample farmers; and (iii) to identify the factors causing variations in economic 
inefficiency effects (or economic efficiencies) among the sample farmers. 
 
       This paper has been organised in four sections. In section 2 data and specification of 
stochastic cost frontier and economic inefficiency effect model are described. Section 3 
contains empirical results and discussions. Some conclusions are made in the final section. 
 

II. DATA AND SAMPLING TECHNIQUE 
 
Data: 
 
        The three regions, that is, Brahmanbaria, Mymensingh and Dinajpur were selected 
purposively considering the relative importance of these regions in producing rice. These three areat 
regions (old district) produce about 16 percent of total rice in Bangladesh (BBS 1998). 
Considering their contribution to the total output, the selection of these regions was appropriate 
for a study on the efficiency of rice production. Moreover, the soil texture of these regions represents 
a good cross section of the soil texture of the country. Farmers of these regions are familiar with new 
inputs of production such as HYV* seeds, artificial irrigation, chemical fertiliser etc. for several 
years and in these regions there are the requisite number of households with different farm sizes. 
The regions are also relatively easily accessible and well communicated. Since Dinajpur is the 
north-west district of the country, Mymensingh is the middle district and Brahmanbaria is the 
south-east district, the selection of these areas was uniform on the spatial context. 
 
       To collect the primary data from the farmers of Bangladesh, probability sampling 
technique was adopted. At first a sampling frame of farmers was constructed with the help of 
village leaders and some other relevant persons. The villages were selected with simple random 
sampling technique but the farmers were selected with stratified random sampling with arbitrary 
allocation. The data were collected for the crop year July 1998 to June 1999. The sample was 
composed of small (below 1.00 hectare), medium (1.00 - 3.00 hectares) and large (above 3.00 
hectares) farms. Within the sample, 50 percent were small, 30 percent were medium and 20 
percent were large farmers. Five hundred farmers in total were interviewed in this study. Of the five 
hundred sampled farmers, 300 farmers had direct contact with extension workers and were 
selected 100 from each region to ascertain the importance of extension 
 
 
 
 
 
 
 
 
 



 



 



 



 



 



 



 



 



 



 



 



 


