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A NONPARAMETRIC APPROACH TO ESTIMATING AND TESTING THE 
PRODUCTIVE EFFICIENCY DIFFERENTIAL 

 
Mansor Jusoh and Hamid Jaafar  

ABSTRACT 

This paper was conceived as an extension of the contribution by Kopp (1981) in developing an approach to 
efficiency measure that synthesizes. Farrell efficiency measure and the frontier production function. The extension 
is in the aspect of providing a measure for comparing productive efficiency differential between two groups of 
firms existing in the same competitive industry. To test the efficiency differential, we proposed the Mann-
Whitney Test Statistic. As an illustration of the proposed measure, we used data from three Malaysian agricultural 
processing industries, that is, rice milling, rubber remilling and oilpalm processing. In the exercise, we estimated and 
test the technical efficiency differential between private and public firms in each industry and found that in rice 
milling and rubber remilling, private firms are technically more efficiency than their public counterpart. In 
oilpalm processing, the two groups of firms are equally efficient (or equally inefficient). 

1, INTRODUCTION 

      The concept of productive efficiency, along with its computational framework, was 
first introduced by Farrell (1957). Since the pioneering studies considerable amount of 
theoretical and applied work has been done utilizing the concept introcuced in Farrell ( 1957 ) 
and Farrell and Fieldhouse ( 1962 ). The focus of these studies is on establishing 
measures of technical and/or allocative efficiency of production units within an 
industry". The works of Aigner and Chu (1968), Afnat ( 1972), Aigner, Lovell and 
Schmidt (1977), Schmidt and Lovell ( 1979 ), Greene ( 1980 ), Mansor Jusoh and Pa 
Ismail ( 1983 ) involved modelling of firm's production technology explicitly 
recognizing the existence of productive tneificiercy. The approach leads to efficiency 
measures in production frontier functions. On the other hand, the works of Timmer ( 
1971 ), Seitz (1971), Fare and Lovell ( 1978 )'extended the approach to efficiency 
measurement utilized in Farrell ( 1957 ). 
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         Recently. Kopp ( 1981 ) proposed an approach to efficiency measurement that synthesizes 
Farrell efficiency measure and the frontier production function. The approach produced a 
series of efficiency indexes for each firm in a representative per group. These indexes measure 
firm's aIlocative and technical efficiency performance as deviations from the efficiency 
standard, represented by a production frontier function, set by the group. The utilization of a 
production frontier allows for the relax3tion of homogeneity and homotheticity assumptions 
on part of technology utilized by production unit ( Kopp 1981, p. 488-89 ). 

 
This paper is an attempt to provide measures that can be used to compare productive 

efficiency of one group of firms to another within an industry. This subject matter seems to 
escape the attention of previous writers. For this purpose we extend Kopp's approach to the 
measurement of productive efficiency differential. The measure of efficiency differential to 
be proposed has the advantage of being able to be subjected to statistical test, albeit a 
nonparametric one. 

 
The plan of this paper is as follows. Section 2 reviews Farrel's original approach to 

the measurement of productive efficiency, focusing on the distinction between the technical 
and allocative efficiency. In this section we also review farrell-type efficiency measures 
utilizing production frontier function as efficiency standard. Two proposed measures are 
discussed: the output-based Timmer measure of technical efficiency and the input-based 
Kopp's generalized Farrell measures of technical and allocative efficiency. Section 3 
proposes a method of constructing measure of efficiency differential, utilizing Kopp's 
measure of technical efficiency as an illustration. The section also present a nonparametric 
approach to testing efficiency differential. Section 4 illustrates the empirical application of 
the proposed measure with data from three Malaysian agricultural processing industries. In 
the exercise we estimate and test the difference in technical efficiency between private and 
public firms in each of the industry. The final section offers some concluding remarks. 

II. CONCEPT AND MEASUREMENT OF PRODUCTIVE EFFICIENCY 
 
Productive efficiency is defined as the ability of a production organization, e. g., a firm, to 
produce a well specified output at minimum cost. Farrell (1957) distinguished two sources of 
inefficiency. One is due to excessive use of inputs, 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 


