
     /   /56  /1392 /122-95

    

1

 2

 3

 :  12/4/1392 :2/4/1393

                    
            .      21

    .                   
                     

                      .
                  

     )              70/0   (
          )  40/0            .   (

                  
.              

:       
JEL:O10 O44 O57.

1.   alisaedvandi@uowdubai.ac.ae

2.    sadeghih@modares.ac.ir

3.      z.keshavarzi5@gmail.com



96         

1 .
            

      .        
                  .  

             
 .   

                       
   .                

              .    
              .

              
 .

   :          
                  

 .           
   .    

          .     
              

                    
          .    

            .      
               

                       
  .



   /   56 / 139297

        
                   

     .                 
                  

 .                  
         .        

              .   
                     
      .

               
       .

                   
                
 .  

            
  .            .  

               
         .      

         .

2 .
  (Solow, 956)         

       .            
                



98         

          .      
       .  

           .      
           

                 
          .              

      .  
                 

                    .
              

       .     
               

  .           .   
               

   .
        

               
   .               

  .                
    .     

               
   .         . 

                    



   /   56 / 139299

        .         
  .

          .        
                      

   .           
  .                 

                 .    
                       

      .           
 .  

3 .  
       » «   

       »   «     .  
             .   

              
   (Yannis et. al, 2004)     

(Cornelissen, et. al,2001)     (Mendoza & Prabhu, 2003) 
     (Phillis & Andriantiatsaholiniaina, 2001) 

(Prato, 2005)  .     )1387  (    
)1380(  )1382  (  ) 1389      (

   .
 )1389 (        .

         .  



100         

               
               .     

                        
         .      

                  
  .                 

              
               

   .
          .      
           

   -      .     
           .          

             
    .

4 . 
        

     .        
        .         1

                  
              .       

1.Fuzzy Logic System



   /   56 / 1392101

           
   ) 1378  .(

             
      .        

        (Andriantiatsaholiniaina, et.

al., 2004)  .      
  .                      

               
           .           

          .          
                 

  .   

4-1 .    
                 

.   A   A     
                  :

)1( 10,: xA

  )(xA        x    A

    0)(xA     x     
A   (Zimmermann, 1991) .   ) MF(1       

                 ) 
 (       .        

          )34:1388(.
1.Membership Function



102         

         
         :

)2( )()()()()( ,max xBxAxBxAxBA  

)3( )()()()()( ,min xBxAxBxAxBA  

)4()()( xAxA
 1

            
 .       –   .  
           .   

1)      (:  
» x a  y b «

     a  b          
  xy.

      :  
.  .

.               
   .       

 .
.         

.
.         

      –  .     
    (x)      

2.If-then



   /   56 / 1392103

    (y)    yx   .    
  1   .

.              
       2.

.                  
» .« » « »   «        

  ..         

5 . 
           

            .  
       »     « »  

 « »    «    »  
 «       .      
  .          

     )   .   1( 
     .    

 »   «(HUM)    » 
«3(EDU) » «4(HCO)    .   
      »     

  «5 »       «6    .
1. Rule Base(RB)
2. Inference Engine
3. Education Index
4. Headcount Index
5. Unemployment with Tertiary Education (% of total unemployment)
6. Repeaters, Secondary, Total (% of total enrollment)



104         

                      
        

  .   »  «1 »  
«2         .  

               
        .   

 (SOC)    »   100000 
  «3 »   «4     .» 

  «           
      .          

  .             
             

 .
               

      .       
              . 

»   «5 »              «6 
   »  «(PHY)  

        .         
   .        »    

«(NAT)          »     
1. Net Migration
2. Life Expectancy
3. Homicides per 100,000 People
4. Corruption Perception Index
5. Value Lost Due to Electrical Outages
6. Vehicles per KM of Road



   /   56 / 1392105

 1        « »          
 «2    .         

  .
  »  «        

          
)(HUMSOC (PHYNAT)    .     

.     
               

2006 2009   » «3         
)2  .(       MATLAB      

5     .           
         .

         
       .          

         .     
           

             .   
              .   

)    (            
     ) 1 (        

    .

1. Particle Damage
2. Total Natural Resources Rents (% of GDP)
3. World Development Indicators



106         

           
              . 

                 
  .        .       

           .          
5    (VH) (H)  (A) (L)

(VL).   
             

     .            
       )2009-2006           (

        .    
            )    1 (

    .             
         .     

     .           
 »      «

 »        «        
(VH)   (VL) .        

         .     
                  

(VH) .



   /   56 / 1392107

 1.       

 1  . -  
X1

VH H A L VL
VH VH VH VH VH VH
H VH H H H H

X2 A VH H A A A
L VH H A L L
VL VH H A L VL

 : )1978(



108         

6 .     
       21        

  )   2  ( ) 3(        .
)   2 (         .        

                
  .                    

.  
        :        

   .         
       .            :  

             
                

    .
         103/0 

     592/0          .  
              

     .
                 237/0

 .                 
                 .  

      881/0   .
                   .

       
     .    



   /   56 / 1392109

 .              
  .

                
   .           
  277/0 782/0  .    

              
     .            

       .     
          .   

          
         .

               
 883/0 882/0                

 .        
      .       156/0      

      .        
                   

 .        
   .

  HUMSOC         
       298/0 784/0 .  

           HUMSOC   
298/0   .              

       HUMSOC          



110         

784/0            .     
    HUMSOC         

      .           
                     

     HUMSOC           .
                   

              HUMSOC

   .   
                    

    0937/0          
    253/0   256/0     264/0 

 266/0    .        895/0      
853/0    741/0            

  .
                     

           
        .         

 11/0             .   
                    

     914/0 875/0 .
                 

 PHYNAT .       11/0  
     812/0  PHYNAT  .



   /   56 / 1392111

                   
 HUMSOC    PHYNAT    . 

                 316/0 
      745/0        .

  HUMSOC            
                  

 PHYNAT                
 .

 2 .       
:      MATLAB



112         

        )  00/1-80/0
VH: (     ) 20/0-0VL:     (  .           

                    
      .      

   316/0   )    40/0-20/0L:    .   (  
           

     )  60/0-40/0N: (    .
            

    )60/0-80/0H:      .  ( 
                 

   .  
            

                  
    )      .       3   (

                
  HUMSOCPHYNAT .  

7 .    
          21        

 .                
        »     100000    

 « »      « » 
         «»       « 

   .        



   /   56 / 1392113

  .           
   .                    

        .       
           )   (       .

              
  21       ) 3/0- (  .     

        
           .

 3  . 
   :       MATLAB

 2.   
 

   
  

  
      

 
 

 

 
  

 
 

 
 

 

 
 

--70/0-25/71-6/253-125/43
 :  -  )WDI(- 2006 2009



114         

)  3    (       .   
             .          

   21              
     .         

   17  22 .

 3   .   

  :       MATLAB

              
            .    

 )1380  ( )1389   (     
  .    )1389  (      

   )        (         .  
            .    

      » « »
 «      »    « »    «  

  .             
     .

- -

717/0 712/0 744/0 615/0 739/0 794/0 749/0 824/0 -
  

  

17 17 20 17 19 19 19 20 -
   

22



   /   56 / 1392115

8 .
                     

  .              
        21   

 .           
      .     

              
    .

           
  .                      

 ( ) .  
          

.               
        

    .         
   .           

 .
                   

                
    .                 

  .   



116         

   .   )  .   1388 .(        
MATLAB  :  ..

 .  .)1382(.           
  ) 62 :(175-194.

) .    .  1387                 .(
 .                

2.
) .  .  1378( .  .  :.

) . .    .  1389      .(  .
                

 (   )24-22 1389.
  .) .1380   .(           

 .    )3 :(151-173.
Andriantiatsaholiniaina, L. A., Kouikoglou, V. S., & PhillisY. A., (2004);

"Evaluating strategies for sustainable development: fuzzy logic reasoning
and sensitivity analysis", Ecological Economics,48,149-172

Cornelissen, A., Berg, J. v., Koops, W., Grossman, M., & Udo, H.
(2001); "Assessment of the contribution of sustainability indicators to
sustainable development: a novel approach using fuzzy set theory",
Agriculture, Ecosystems and Environment, 86l: 173–185.

Kikert, WJM, & Mamdani, E. H. (1978); "Analysis of a Fuzzy Logic
Controller", Fuzzy Sets and Systmes 1: 29-44.

Mendoza, G. A., & Prabhu, R. (2003);"Fuzzy methods for assessing
criteria and indicators of sustainable forest menagement", Ecological
Indicators, 3: 227-236.

Phillis, Y. A., & Andriantiatsaholiniaina, L. A. (2001); "Sustainability: an
ill-defined concept and its assessment using fuzzy lugic", Ecological
Economics, 37: 435-456.

Prato, T. (2005);"A fuzzy logic approach for evaluating ecosystem
sustainability", Ecological Modelling , 187: 361–368.



   /   56 / 1392117

Solow, R. M. (1956);"A Contribution to the Theory of Economic
Growth", The Quarterly Journal of Economics, Vol. 70, No. 1. , 65-94.

Zimmermann, H. (1991); Fuzzy sets theory and its application, (2nd ed.).
Boston,MA: Kluwer.



118
 

 
 

 
 

 
 

 
 

) 1 (
 

 
  

 
  

 
 

 
  

 
 

  
 

 
 

 
 

  
 

 

 
 

 
1

02/0-
01/0

-
32/0

64/0
12/0-

15/0
16/0

12/0-
31/0

 
  

02/0-
00/1

18/0
23/0

15/0
41/0

24/0-
31/0-

02/0
19/0-

 
 

 
01/0

18/0
00/1

45/0
13/0-

38/0
27/0-

19/0
40/0-

00/0

  
32/0-

23/0
45/0

00/1
32/0-

71/0
53/0-

30/0
05/0-

28/0-
 

64/0
15/0

13/0-
32/0-

00/1
12/0-

19/0
24/0-

20/0-
21/0

  
 

12/0-
41/0

38/0
71/0

12/0-
00/1

49/0-
06/0

19/0-
28/0-

 
 

15/0
24/0-

27/0-
53/0-

19/0
49/0-

00/1
15/0-

01/0-
02/0-

 
 

 
16/0

31/0-
19/0

30/0
24/0-

06/0
15/0-

00/1
21/0

06/0-

 
  

12/0-
02/0

40/0-
05/0-

20/0-
19/0-

01/0-
21/0

00/1
17/0-

 
 

31/0
19/0-

00/0
28/0-

21/0
28/0-

02/0-
06/0-

17/0-
00/1



 
 

 /
 

 
56 /

 
139

2
119

) 2
  (

 
  

 
 

 
 

  
  

 
 

 
 

 
 

 
 

  
  

  
 

  
 

 

00/0
00/13

024/0-
50/73

33/2
93/2

00/42
80/1

75/1
00/1

00/1
00/14

006/0-
00/70

00/2
15/2

00/13
80/1

00/0
75/60

  
00/0

00/4
003/0-

00/75
00/2

08/3
00/23

90/1
00/0

75/1

00/2
00/10

007/0-
00/73

00/2
88/3

00/67
40/1

00/1
00/2

33/3
67/24

002/0
75/78

33/11
98/6

00/36
80/1

00/0
75/20

33/0
25/11

002/0
00/76

67/1
00/4

67/57
80/0

00/0
75/1

 
00/1

50/4
022/0

00/77
00/2

03/5
00/41

67/0
00/0

00/0

00/4
00/18

000/0
75/73

67/6
60/6

50/10
50/0

00/0
00/1



120
 

 
 

 
 

 
 

 
 

00/3
00/8

007/0
50/73

67/1
18/5

00/20
90/0

00/0
00/1

00/0
00/10

014/0-
25/67

00/8
10/2

00/9
50/10

00/0
00/1

33/4
00/14

004/0-
75/71

67/4
75/4

67/14
10/1

00/0
25/1

00/1
50/14

030/0-
75/71

33/8
78/4

50/22
70/0

00/0
00/1

00/0
00/25

005/0
25/74

00/2
93/4

00/83
00/3

00/0
75/16

00/5
00/25

003/0
75/75

00/11
28/3

00/30
40/2

00/0
00/0

33/2
50/9

003/0-
50/75

00/1
38/4

50/57
90/1

00/0
00/1

00/2
50/6

009/0-
75/72

00/2
60/3

00/24
20/2

00/0
00/3

33/0
00/32

002/0
75/67

33/16
33/2

00/35
20/1

00/0
50/28

 
67/1

50/4
004/0

50/74
00/2

78/4
00/35

30/0
00/0

00/0

00/1
50/12

011/0
75/78

00/1
58/6

67/28
50/0

00/0
00/0

00/5
50/12

001/0-
00/72

33/3
23/4

00/24
80/2

00/1
00/0

00/0
00/39

002/0-
25/68

67/5
65/2

00/40
40/4

00/0
75/4



 
 

 /
 

 
56 /

 
139

2
121

) 3
  (

(E
D

U
)

( H
C

O
)

 (H
U

M
)

(S
O

C
)

-
(H

U
M

SO
C

)
(P

H
Y

)
(N

A
T)

-
(P

H
Y

N
A

T)
 

(O
ve

ra
ll 

D
EP

)
103/0

783/0
732/0

755/0
725/0

502/0
875/0

778/0
733/0

262/0
727/0

711/0
835/0

754/0
264/0

914/0
812/0

745/0
  

097
6

/0
504/0

504/0
738/0

717/0
266/0

125/0
295/0

705/
246/0

559/0
552/0

633/0
63/0

741/0
568/0

716/0
691/0

592/0
363/0

592/0
661/0

658/0
401/0

283/0
407/0

656/0
157/0

351/0
352/0

599/0
593/0

643/0
125/0

632/0
628/0

 
128/0

237/0
277/0

367/0
369/0

491/0
116/0

49/0
488/0

397/0
439/0

438/0
397/0

438/0
093

7
/0

117/0
215/0

445/0
207/0

459/0
454/0

387/0
451/0

253/0
117/0

215/0
457/0

113/0
881/0

782/0
883/0

784/0
895/0

117/0
788/0

737/0
307/0

592/0
584/0

443/0
576/0

259/0
119/0

289/0
568/0

262/0
83/0

752/0
493/0

723/0
264/0

117/0
292/0

708/0
111/0

387/0
392/0

369/0
392/0

853/0
282/0

763/0
723/0



122
 

 
 

 
 

 
 

 
 

582/0
321/0

574/0
724/0

706/0
327/0

116/0
34/0

692/0
239/0

503/0
503/0

522/0
519/0

685/0
117/0

668/0
666/0

18/0
596/0

589/0
659/0

657/0
275/0

153/0
294/0

655/0
157/0

822/0
749/0

882/0
783/0

371/0
499/0

499/0
735/0

 
14/0

362/0
364/0

402/0
402/0

389/0
116/0

392/0
405/0

262/0
241/0

281/0
156/0

298/0
295/0

116/0
314/0

316/0
274/0

569/0
561/0

558/0
553/0

438/0
564/0

556/0
549/0

103/0
821/0

748/0
789/0

737/0
505/0

242/0
504/0

716/0
592/0

881/0
782/0

883/0
784/0

895/0
914/0

812/0
745/0

097
6

/0
237/0

277/0
156/0

298/0
093

7
/0

116/0
215/0

316/0


