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DEA-CCR MODEL

Relative Efficiency evaluation 
concerning Decision Making 
Units (DMU’s) – maximizing a 
ratio of a weighted sum of 
outputs to a weighted sum of 
inputs (here weights are 
“multipliers”).

Constant returns of scale

Some Drawbacks: 

-a lot of ties among efficient 
DMU’s,

- multipliers nil valued.



MOLP-DEA (based on Li and Reeves)
Motivation: dealing 
with the following 
concerns in classical 
DEA – multipliers with a 
nil value and 
discrimination 
improvement in the 
presence of few DMUs.

Objective functions: 
1- DMU efficiency= 1-d0

2- equity function

3- a global benevolence 
function
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TRIMAP

A Tri-criteria linear 
programming package. 
It is an interactive 
decision environment...       



Computation of the non dominated solutions optimize each objective function

Computation of the non dominated solution minimise a weighted Tchebycheff ideal solution

Computation of non dominated solutions by direct (on the graph) 
selection of weights

Computation of non dominated solutions by indirect selection of weights

Computation of the non dominated solution which minimise a Tchebycheff distance to a 
reference point Continous scanning of non dominated faces



Alternative optimal multipliers
Alternative optimal multipliers are identified by the 
sub-regions (three in this case) converging on 
objective function 1 vertex

OF1



A DMU is min-sum efficient…

This DMU is min-sum efficient: Sub-region 2 
corresponds simultaneously to objective functions 1 
and 2 optimum. 

OF1

OF2: min-sum

OF3: minmax



Numerical example

DMU Input 1 Input 2 Output 
1 0,5 5 8 
2 2 1 4 
3 3 5 20 
4 4 2 8 
5 1 1 4 

Note: A DMU is efficient when  

1-do  is equal to 1 

(in this case all of them are efficient)



Numerical example

          

             

DMU1 DMU2 DMU3

DMU4 DMU5

DMU 3 is minimax and minisum efficient.
DMU 5 is minisum efficient.
The others are just efficient…



CASE STUDY

Brazilian privatized highways. 
Efficiency evaluation (from the point of view of the users) taking into 
account the relations among investments and traffic as outputs and 
number of crashes and income of the concessionary company as 
inputs 



CASE STUDY

PONTE (RIO-NITEROI BRIDGE)

NOVA DUTRA (RIO–S.PAULO 
HIGHWAY)



CASE STUDY

CRT (RIO-TERESÓPOLIS HIGWAY)
CONCER (RIO-JUIZ DE FORA 
HIGHWAY)



CASE STUDY

CONCEPA (OSÓRIO-PORTO ALEGRE HIGWAY)



Tricriteria model for DMU1 
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Weight space decomposition for 
efficient DMUs

CONCER (DMU 2) PONTE (DMU 5)

CONCER EFFICIENCY IS 1 IN ANY CASE…



New Model
Objective functions

Objective functions:

1- Classical DEA

2- Maximizes the minor 
multiplier regarding the 
inputs

3- Maximizes minor 
multiplier regarding he 
outputs

Motivation: avoiding nill 
multipliers
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