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Abstract: The purpose of this paper is to estimate the technology and quantifying efficiency by the use of Data 
Envelopment Analysis (DEA) using the Benchmarking package in R programming language. In this paper, a 
number of concerns related the use of DEA are discussed.   Model orientation, input and output selection/definition, 
mixed and raw data utilisation, and the number of inputs and outputs to utilise vs the number of decision making 
units (DMUs) are all problems to consider. While the DEA frontier can be seen as a production frontier, it is 
important to remember that DEA is ultimately a tool for evaluating performance and benchmarking against best-
practice. 
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1. Introduction 

Data Envelopment Analysis is a methodology focused on linear programming for determining the production 
quality of corporate units referred to as Decision-Making Units (DMUs). The data envelopment analysis (DEA) 
technique is used to determine a set of decision-maker units’ strengths and weaknesses. Linear programming, 
nonlinear programming, and hybrid planning are all types of problems that are used to accomplish these 
objectives.  In such problems, the number of constraints or factors is equivalent to the number of DMUs being 
evaluated, but the number of constraints multiplies as the problem layout varies from box to network. It has 
been effectively used to compare the efficiency of a set of companies that use a variety of similar inputs to 
generate a variety of identical outputs.[5] [2] 

 
The data envelopment analysis technique is used to determine the relative efficiency of a collection of disparate 
decision-making units (DMUs). Using real-world observations of the community (n is the number of 
observable DMUs), this approach creates a collection of output possibilities, this can be used to see whether 
there is a better point than the DMU currently being considered. 
 

2. Efficiency Measurement 

The ratio of total outputs to total inputs is the fundamental performance measure in DEA.  The 

 

Input Value would be less than the Actual Input Value. Input Slack is the difference between the Actual input 
and the input goal. 
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Consequently, input slack can be calculated as a percentage. 

 
Other entities’ input targets and slacks may be calculated accordingly. Human beings can compute Output 

Targets and Output Slacks using a common logic. 

 

 

 

 

  

3. Mathematical Formulation 

Many inputs and outputs are aggregated linearly in DEA using weights. Thus, a firm’s virtual supply is the 
linear weighted number of all its inputs. 

 

  

 

where, ui denotes the weight applied to input xi during aggregation and ui. 

 
Likewise, a firm’s virtual performance is calculated as the linear weighted total of all its outputs. 

 

 

  

where, vi is the aggregation weight applied to output yj. Also vj. 
 
The efficiency of the DMU in translating inputs to outputs can be described as the ratio of outputs to inputs 

given these virtual inputs and outputs. 

 

  

 

4. Fractional DEA Programs 

Imagine a collection of N DMUs whose efficiencies must be contrasted. Considering one of the DMUs, tell the 
mth DMU, and increase its utility using the above formula. The mth DMU is used as the reference DMU in this 
case. 
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where, 

Em denotes the performance of the mth DMU, yjm denotes the jth output of the mth DMU, vjm denotes the 
weight of that output, xim denotes the ith input of the mth DMU, uim denotes the weight of that input, and 
yjn and xin denote the jth output and ith input, respectively, of the nth 

DMU, n = 1, 2 ,3. ..... N. 
 

5. Time Series Analysis Using DEA 
 

Typically, this kind of analysis is referred to as a cross-sectional analysis. In comparison, one might consider 
measuring DMU efficiency over time.   This is often referred to as a time series study. In practice, DMUs are 
observed over a span of time; the differences in DMU performance over time may aid in drawing significant 
conclusions. There are at least two methods for using DEA in a time series mode: Window Analysis and the 
Malmquist Productivity Index. 
 
6. Analysis of DEA using R language 
 

In this paper, Benchmarking package is used. The Benchmarking package includes tools for estimating 
technology and quantifying efficiency by the use of Data Envelopment Analysis (DEA) and Stochastic Frontier 
Functions (SFA). Data Envelopment Analysis (DEA) is provided under    a variety of technological assumptions 
(fdh, vrs, drs, crs, irs, and add) and with a variety of performance metrics (input based, output based, additive, 
super, directional). Peers should be included, and the optimum expense, sales, and benefit can be measured. 
Comparative approaches for estimating the efficiencies of stochastic frontier functions (SFAs) and convex 
nonparametric least squares for convex functions (StoNED) are also used.[1] 

 

6.1 Analysis 

Description A DEA technology graph is drawn. Two goods illustrations, either isoquant (2 inputs), 
transformation curve (2 outputs), or a production function (1 input and 1 output) are designed. [3] 

 
Usage dea.plot(x, y, RTS="vrs", ORIENTATION="in-out", txt=NULL, add=FALSE,  
         wx=NULL, wy=NULL, TRANSPOSE=FALSE, fex=1, GRID=FALSE, 
         RANGE=FALSE, param=NULL, ..., xlim, ylim, xlab, ylab) 
 
dea.plot.frontier(x, y, RTS="vrs",...) 
 
dea.plot.isoquant(x1, x2, RTS="vrs",...) 
 

https://rdrr.io/cran/Benchmarking/man/dea.plot.html
https://rdrr.io/r/base/NULL.html
https://rdrr.io/r/base/logical.html
https://rdrr.io/r/base/NULL.html
https://rdrr.io/r/base/NULL.html
https://rdrr.io/r/base/logical.html
https://rdrr.io/r/base/logical.html
https://rdrr.io/r/base/logical.html
https://rdrr.io/r/base/NULL.html
https://rdrr.io/r/base/dots.html
https://rdrr.io/r/graphics/plot.window.html
https://rdrr.io/r/graphics/plot.window.html
https://rdrr.io/cran/Benchmarking/man/dea.plot.html
https://rdrr.io/r/base/dots.html
https://rdrr.io/cran/Benchmarking/man/dea.plot.html
https://rdrr.io/r/base/dots.html
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dea.plot.transform(y1, y2, RTS="vrs",...) 
 
Method  The method dea.plot is a generic plotting technique; the other 3 are specialised ver- sions for frontiers,  
which have 1 input and 1 output,  isoquant curves,  which have 2 inputs for given outputs, and transformation 
curves, which have 2 outputs and 2 inputs. 
 
Arguments 
 

    x, y, x1, y1, x2, y2 - the good for the first and second axis 

       RTS - assumptions for returns to scales 

       txt - an array to label the observations 

       add - ’add=T’ means on top of the existing graph the technology is drawn and ’add=F’ means a default new 
graph is made 

       wx and wy - Weight to aggregate for the first axis and the second axis 

       TRANSPOSE - for each axis, only relevant if there are more than one input 

       ... - the methods usual options such plot, lines, and abline etc. 

       fex - the relative size of text on observations is the same as ’cex’, except it simply affects the size 

       RANGE - a logical variable 

       xlim, ylim - possible limits for the first axis and the second axis 

       xlab, ylab - possible label for the x-axis and y-axis 
 

 

 

 

 

 

 

 

 

 

 

https://rdrr.io/cran/Benchmarking/man/dea.plot.html
https://rdrr.io/r/base/dots.html
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The below example tells the two different forms of irs: irs and irs2, and two different ways to  make a frontier. 
The terms irs means increasing returns to scale. [6] 
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The below picture tells difference between the FDH technology and the additive FRH technology. FDH stands 
for free disposal hull. FDH is formulated as a series of mixed integer primal programs and a series of linear 
dual program. [4] 

  

Using the parameter in FDH+ 
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7. Conclusion 

In this paper, R programming is used to analyse the Data Envelopment Analysis for plotting two different 
technologies, and designed a production function using parameters. And using software programming is more 
efficient to calculate DEA. 
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