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Abstract 

In the article discusses the use of methodology of “Data Envelopment Analysis” to evaluate of the relative effectiveness of organization's 
activities. Shown that the relative effectiveness can be used in case of lack of sufficient information. The simplest DEA model and 
calculation's algorithm are considered. Examples of the practical use of the approach for evaluating the performance of the power 
companies. 
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1 Introduction 

In the process of organization's development the manager 
inevitably faces with questions assessing its effectiveness. 
An experienced manager can intuitively feel efficiently or 
efficiently running his organization, but to determine the 
optimal ways of efficiency improving without quantitative 
assessment impossible. Such assessment can be conducted 
by analyzing results of operations the organization and then 
comparing it with the competing companies. Such approach 
is the basis for the benchmarking strategy directed at identi-
fying and implementing best practices and technologies. 

However, in practice, in most cases, a detailed analysis 
of competitors is not possible due to shortage of information. 
In these conditions for managers it is important to use tools 
that allow you to obtain an preliminary estimate of the relati-
ve efficiency of the companies on the basis of data available. 

One such approach is “Data Envelopment Analysis” 
(DEA) – the methodology of relative analysis of complex 
systems (technical, economic, social, etc.). Start of this me-
thod was laid in the 1970s-1980s in the works of A.Charnes, 
W.Cooper, E.Rhodes [1], R.Banker [2]. 

In this article are considered the use of DEA-metho-
dology in relation to the analysis of organizations efficiency. 

2 The simplest DEA model 

Today DEA methodology developed deep and covers a 
much wider range of concepts and possibilities than simply 
calculating the efficiency of complex objects (see eg. 
L.Seiford, R.Thrall [3]). But we will consider it in its simp-
lest formulation. 

DEA approach proposes to assess the effectiveness of 
the studied objects in relation to each other. In this case, a 
each object is considered as a “black box” which transforms 

the input parameters into an outputs according by the un-
known algorithms (see. Fig. 1). Same, we can say that the 
organizations activity is reduced to the following formula – 
“to take a set of inputs and produce a set of outputs”. 
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FIGURE 1 DEA representation of the economic system 

Suppose we have N organizations operating in a compe-
titive environment, each of which is characterized by a set 
of inputs (X) and outputs (Y). Then the indicator for the 
effectiveness of each organization can be calculated as the 
ratio of the results (outputs) to costs (inputs): 

𝜃𝑖 = ∑𝑏𝑗 ∙ 𝑌𝑖𝑗 ∑𝑎𝑗 ∙ 𝑋𝑖𝑗⁄ , 

where: a and b – is the weighting factors for input and output 
parameters, respectively. 

Measure of the relative effectiveness of each organiza-
tion in the set can be found by solving a linear programming 
problem in the following formulation: 

𝜃𝑖 → 𝑚𝑎𝑥 

{
𝑏𝑌 𝑎𝑋⁄ ≤ 1

𝑎 ≥ 0
𝑏 ≥ 0

 

Finding the solution is carried out according to the follo-
wing algorithm (see eg. W.Cooper, L.Seiford [4]): 

 Selected the one organization from set for focus and 
calculated weight to the inputs and outputs that give the 
best possible efficiency for the organization in focus. 

 For all the other organizations from set assigned the 
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same weights and compares the resulting efficiencies 
with that for the organization in focus. 

 If the organization in focus looks at least as good as 
any other organizations from set, it receives a maxi-
mum efficiency score. 

 But if some other organizations from set looks better 
than the organization in focus then it will receive 
efficiency score less than maximum. 

It follows an important property of DEA-model: DEA 
identifies the best object from set and compares each object 
with only it. Eventually all organizations are ranked in the 
range from 0 to 1 (where rank = 1 for the most effective 
organization). 

Calculated indicator of object rating is an evaluation of 
the effectiveness of the process of transformation of “inputs” 
into “outputs”. From this viewpoint the DEA model can be 
interpreted in terms of the production function as a quanti-
tative relationship between the values of output and factors 
of production. 

3 The example of DEA model's practical application 

For an example of practical application of DEA model will 
compare several Russian electric power companies (see. 
Table 1). The data are taken in the public financial state-
ments of companies for 2013 [5]. 

As input parameters take the company's total assets (TA), 
the average number of staff (AS), and as output net profit 
(NP) and business value (BV). 

TABLE 1 The parameters of statements of companies 

Company TA AS NP BV 

TGK-1 121 5,0 3,22 108 

TGK-2 49 2,5 0,07 32 

TGK-3 240 6,0 8,03 214 

TGK-4 63 6,0 -1,19 57 

TGK-5 58 1,5 0,30 40 
TGK-6 58 5,5 0,65 40 

TGK-7 84 5,5 2,12 71 

TGK-8 6 0,1 0,22 4 
TGK-9 96 7,0 0,13 71 

TGK-10 136 3,0 4,49 118 

TGK-11 29 5,0 0,26 24 
TGK-12 40 3,5 -0,29 29 

TGK-13 37 1,5 1,53 33 

TGK-14 13 6,5 0,37 9 

Calculation of relative efficiency was carried out using 

a mathematical package Matlab by using the built-in func-
tion linprog(). The results of calculation are presented in fi-
gure (see Fig. 2). 

It is seen that only two companies can be considered 
completely effective (TGK-3 and TGK-13). Two more 
companies are close to ideal (TGK-10 and TGK-1). 

 
FIGURE 2 Relative efficiency of Russian electric power companies 

We take for a threshold value of efficiency is 25% less 
than that of the leading companies (red line). It can be seen 
that the four companies are significantly below the threshold 
(TGK-12, TGK-6, TGK-2 and TGK-14) and therefore their 
activity cannot be considered effective (it should be noted 
that indicator of efficiency for company “TGK-14” is signi-
ficantly lower than all companies). 

4 Conclusions 

DEA is not always the right tool for a problem but is appro-
priate in certain cases. 

It allows you to estimating relative efficiency of a ob-
jects but it not suitable for estimation of absolute efficiency. 
DEA method can show you how well you are doing com-
pared to your competitors but not compared to a theoretical 
maximum. At the same time, the DEA is an indispensable 
tool in the assessment of efficiency in case of the minimum 
available or contradictory information. 

DEA approach is not self-sufficient way of managing, 
but it can be an effective complement as manager's tool. 
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