
 

http://jnrm.srbiau.ac.ir

 

X 

 

 

* 

 

 

 (DEA)

(DMUs)

DMUDMU

 

*r.fallahnejad@khoiau.ac.ir 

                                    

های نوین در ریاضیپژوهش  دانشگاه آزاد اسلامی، واحد علوم و تحقیقات                                                                                                 

http://jnrm.srbiau.ac.ir/
mailto:r.fallahnejad@khoiau.ac.ir


 

 

 

DMUixic

ry)rp(DEA

2

1(CE)
2(RE)3(PE)

5

4(AE)

DMU

DMU 

DMU

DMU

DMU

 5(PPS)

 
1. Cost Efficiency 

2. Revenue Efficiency 

3. Profit Efficiency 

4. Allocative Efficiency 

5. Production Probability Set  

Zieschang

.

Kevorkian

DEA

DEA

DEA

DEA

DEA

DEA

DEA



 

 
 

   

DEA

DMUDMU

 

DMUDMU

DMU

 
1. Price Efficiency 

 

 

n, 1,...,jDMU j n=

m ( ) , 1,...,ijx i m=

s ( ) , 1,...,rjy r s=

1( ,..., )= mc c c

( )1,...,= sp p p

( ) , , , 0P x y x X y Y  =   

,
min

.

0









 =







x

o

cx cx

s t x X

y Y

                               

1( ,..., )= mc c c

xoy

 
2. Price 



 

 

 

 

PDMU

P

( ) , , , 0cP x y x X y Y  =   

( )1,..., nX x x=

( )1 1 ,...,
T

j j j mj mjx c x c x=

 

,
min

.

0

o

o

s t x X

y Y

 
 

 





 =







 

cP


 = o

o

ex

ex

 me R



ox

,
min

.

0

o
x

o

ex ex

s t x X

y Y









 =







                             

DEA

oc
oDMU

x

oycP

DMU

x

1

, ( 1,..., ) 

=

= =
n

i ij ij j

j

x c x i m

oy

ODMU( )
1

1,...,
m

o io io

i

C c x o n
=

= =

oDMUcP

( )
1

1,..., 

=

= =
m

o io io

i

C c x o n

iox 
i

oDMU

1CCR

P

( )0 = − o o oL C C

cP

( )
1

  −

=

= −
m

o io io

i

C x t

 
1. Charnes Cooper Rhodes 



 

 
 

   

, , ,

min

.

0, 0, 0

t t

o

o

s t x X t

y Y t

t t

 

 

 





− +



−

−

− +

=

= +

= −

  

                        

  = −o o oL C C

( )1





= o

o

C

C



oC

,
min

.

0

o
x

o

C ex

s t x X

y Y









 =







                               

  = −o o oL C C

oDMU

   = + + +o o o o oC L L L C                      

P

cP

n

, 1,...,jDMU j n=P

m

( ) , 1,...,ijx i m=s

( ) , 1,...,rjy r s=

oDMU

oDMU

cP 

nDMU

( , )o ox yDMU

1,..., nc c1,..., nc c

DMUPPScP n

oy

m

1( ),..., ( )o n oc x c x

11 1

21 2

1

1

o

o

o

m mo

c x

c x
c x

c x

 
 
 =
 
 
 

oDMU

oDMU

cP 

PPS

DEA



 

 

 

cx x =

cx x =

ox

ox 

cP 

oDMU

1

min 1

.

0

n

j ij i

j

j

x

s t x x



=





                              

, 0j ijx ix

0ix 

1x 

DMU1

1 o

x

x



oDMU

1 1ox x −

ox 

oDMUoy

DMU

DMU

( , )o ox y

ncP

DMU

DMU

cP

( , )o ox y

cP

( , )o ox y

( , )o ox y



 

 
 

   

DMU

oDMU

( )
1

1,...,
m

o io io

i

C c x o n
=

= =

CCR

ox 

oDMUP

( )
1

, 1,...,
m

o io io

i

C c x o n 

=

= =

ox

io iox x 
o oC C 

( )0o o oL C C = − 

cPcP 

DMU

1
o

m

new io

i

C x 

=

=

io iox x 
oo newC C 

( 0)
o onew o newL C C  = − 

cP

 
 

( )
1

  −

=

= −
m

o io io

i

C x t

oo new oL C C  = −

( )1





= o

o

C

C



oC

  = −o o oL C C

 

 
 

( , )o ox y

oDMU

oo o new o o oC L L L L C    = + + + +
        

 



 

 

 



(ccr)(ccr)



 

DMU

P

2DMUDMU

DMU

P

DMUDMU

cP 

DMU

PPS

DMUP

x 
  Output ( y )Cost(c )Input ( x ) DMU 

DMU
1DMUDMUcP 

x 

  
 

)yOutput (x)cCost(x 
 DMU 

 e 

e 

e 

e 

e 

e e 6 1= 

 



 

 
 

   

DMU
2DMUDMUcP 

x 

  
 

)yOutput (x)cCost(x 
 DMU 

 e 

e 

e 

e 

e 

e e 6 2=

DMU
3DMUDMUcP 

x 

  
 

)yOutput (x)cCost(x 
 DMU 

 e 

e 

e e 3 3=

e 

e 

e 

DMU
4DMUDMUcP 

x 

  
 

)yOutput (x)cCost(x 
 DMU 

 e 

e 

e 

e 

e 

e e 6 4=

DMU
5DMUDMUcP 

x 

  
 

)yOutput (x)cCost(x 
 DMU 

 e 

e 

e 

e 

e 

e e6 5=



 

 

 

DMU
6DMUDMU

cP 

x 

 
 

 
)yOutput (x)cCost(x 

 DMU 

 e 

e 

e

e 

e 

e .e 6 6=

cP

cP

cP

PPS( , )o ox y

3DMU 

DMU
3DMU

3DMUcP 

3DMU 

DMU

DMUcP

 
 

 y x DMU 

e 1′

e 2′

e 3′

e 4′

e 5′

e 6′

 



 

 
 

   

1DMU

𝐶1 = 𝑐𝑥 =   773204579919 × 13538.8 = 1.046826𝑒16
𝐶1

∗ = 𝑐𝑥∗ = 773204579919 × 8540.23 = 6.603345𝑒15
} 

⇒ 𝐿1
∗ = 𝐶1 − 𝐶1

∗ = 

1.046826𝑒16 − 6.603345𝑒15 = 

3864915000000000

 
𝐶1

∗ = 𝑐𝑥∗ = 773204579919 × 8540.23 = 6.603345𝑒15

𝐶𝑛𝑒𝑤1
∗ = 𝑥∗ = 1.75𝑒14  

} 

⇒ 𝐿𝑛𝑒𝑤1
∗ = 𝐶1

∗ − 𝐶𝑛𝑒𝑤1
∗ = 

6.603345𝑒15 − 1.75𝑒14 = 

6428345000000000

 
𝐶𝑛𝑒𝑤1

∗ = 𝑥∗ = 1.75𝑒14
𝐶1

∗∗ = 1.75𝑒14              
} ⇒ 

𝐿1
∗∗ = 𝐶𝑛𝑒𝑤1

∗ − 𝐶1
∗∗ = 

1.75𝑒14 − 1.75𝑒14 = 0 
𝐶1

∗∗ = 1.75𝑒14
𝐶1

∗∗∗ = 6.27𝑒12
} ⇒ 

𝐿1
∗∗∗ = 𝐶1

∗∗ − 𝐶1
∗∗∗ = 

1.75𝑒14 − 6.27𝑒12 = 

168730000000000 

⇒ 𝐶1 = 𝐿1
∗ + 𝐿𝑛𝑒𝑤1

∗ + 𝐿1
∗∗ + 𝐿1

∗∗∗ + 𝐶1
∗∗∗ ⇒ 

1.046826𝑒16 = 

3.864915𝑒15 + 6.428345𝑒15 + 

0 + 1.6873𝑒14 + 6.27𝑒12
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